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INTRODUCGTION

The ATV RESEARCH Model XT-lA is a completely transistorized vidicon camera specifi-
cally designed to satisfy the needs of amateurs, experimenters, students and low bud-
get industrial users. As a successor to our now widely acclaimed tube model camera,
the XT-1A exhibits improved signal to noise ratio, higher sensitivity, superior tem-
perature stability, lower power consumption...and of course, excellent picture qualityt

Straightforward circuitry and printed circuit construction makes this camera very
easy to assemble, tune and put into operation.

To gain a better insight into the principles of operation and to save considerable
time during construction, it's recommended that you take a few extra minutes arcread
through the entire manual——cover to cover. '

NOTES

UNPACK YOUR KIT CAREFULLY and check each item against the parts list in the Manual,
Be especially careful that all items have been removed from the packing material
before discarding!

Construction will be greatly facilitated if, prior to assembly, all parts are sep-
arated according to convenient categories (resistors, capacitors, pots, hardware,
etc) and placed in sectionalized containers such as an egg carton or muffin tin.

ALL SOLDERING MUST BE DONE WITH A GOOD GRADE OF ROSIN CORE SOLDER!...preferably one
containing activated flux such as Ersin "Multicore", Kester "Resin-Five" or similar
types. Under no circumstances should acid-core solder be used! Alow wattage sdlder-
ing pencil or small iron (25 or 35 watts) is ideal for circuit board soldering. If
a higher wattage iron or gun is used, take care to solder all printed circuit con-
nections as quickly as possible, Remember, too much heat causes damage tocanponents
and may result in the copper foil separating from the board. On the other hand, too
little heat results in a weak and possibly a cold solder jointeea connection which
is neither electrically or mechanically acceptable.

If an excessive amount of solder should cause a short between two points onthe board
it can be removed by reheating the connection and quickly tapping the board against
the side of the workbench., The excess solder will fall to the floor. A damagedfoil
can be repaired by soldering a small piece of bare wire across the break.

All components, except the transistors, should be mounted tightly tothe board, keep-
ing the leads as short as possible to minimize the effects of stray capacity, etc,
In the case of the transistors, insert to within #" of the board. When soldering,
be sure to not overheat! As an extra safety precaution hold the lead between the
transistor and the board with a pair of long nose pliers. The pliers will act as a
heat sink and conduct away most of the heat, thus avoiding possible damage to the
transistor. It should be noted that leads on most components are longer than nec-
essary...always trim off any excess after soldering.

RESISTOR -CAPACITOR CODING

All of the fixed resistors are color coded with color bands around the body of the
resistor. To determine the value of each resistor, use the color code chart shown
on the next page. The band nearest the outside edge of the resistor body is always
the one used to represent the first digit...the next band is for the seconddigitamnd
the third band represents the multiplier. The fourth band, if present, indicates
the tolerance rating. Usually the latter is silver, representing a + 10%tolerance.



RESISTOR COLOR CODE CHART

COLOR Ist DIGIT 2nd DIGIT MULTIPLY BY
| Black 0 0 1

Brown 1 | 10

Red 2 2 100

Orange 3 3 1,000

Yellow 4 4 10,000

Green 5 5 100,000

Blue 6 é 1,000,000

Violet 7 7 10,000,000

Gray 8 8 100,000,000

White 9 9 1,000,000,000

Capacitors are easier to identify since they are generally numerically labeled. The
important thing to remember about capacitors is that they may not be labeled in the
same basic unit as is shown in the parts list. To convert from microfarads to pico-
farads or the reverse use the chart shown below,

CAPACITOR CONVERSION CHART

TO CONVERT T0 MULTIPLY BY
MFD (microfarad) MMFD - 1,000,000
MMFD (micro-microfarad) | MFD 0.000001

THEORY OF OPERATION

For a more thorough understanding of the description to follow refer to the blockdi-
agram of fig. 1 and the schematic diagrams on the inside front cover.

Basically, the camera can be divided into five sections;

l. Vidicon and associated control circuit,

2. Video amplifiers including sync/video mixer.
3. Vertical deflection.

4, Horizontal deflection.

5. Power supply.

Let's take one section at a time.

VIDICON AND ASSOCTATED CONTROL CIRCUIT: The vidicon is a "low velocity" scanning
type camera tube, It utilizes a photoconducting signal electrode more commonly re-
ferred to as the "target". This electrode is both a light sensitive element and a
storage medium.

Since the photoconductor has a relatively low secondary emission factor ard the applied
target voltage is quite low, the scanning beam lands at nearly zero velocity. When
this occurs the scanned surface is driven to the potential of the cathode. Thus, the
charge pattern developed by the light image (formed by the camera lens) isneutralized
point by point and line by line as the beam scans across the back side of the target.

The capacitive coupling of this change in charge causes a signal current to flow
through the target signal load resistor, R6. This current is electricallyequivalent
to the scanned image. Immediately following the scanning beam, each point on the
target surface recharges to the potential as determined by the 1light striking that
particular area, This minute charge is stored until the scanning beam returns on the
next sweep cycle.



The electrongscanning beam is caused to come into sharp focus on the scanned side of
the target with one loop of focus by means of an axial magnetic field developed by
the focus coil, F1 and the electrical field of the accelerating electrodes, G2 & G3.
Contrary to what you might first assume, the focusing of the vidicon is not "fine
ad justed" by varying the current through the focus coil. Instead, the "fine adjust-
ment" is accomplished with the electrostatic control R2, connected to pin 6 of the
vidicon focus grid.

Beam current is controlled by a variable negative voltage applied to the BEAM GRID,
Gl, from pot R3, This pot is on the same shaft as the on/off switch and wired such
that Gl receives maximum negative voltage when the pot is in its counterclockwise
position. In this manner, the beam is biased to cutoff when the camera isfirst tun-
ed on, Once the vidicon filament has warmed up and it has been asserted that normal
scanning is present, the negative voltage is decreased until sufficient beam current
is obtained to JUST DISCHARGE the entire target. Too high a beam current can result
in poor focus, shading and possible damage to the tube. Too low a beam current, on
the other hand, will result in insufficient discharge of the target on each scan....
causing a "washed out" appearance in the televised picture,

Target voltage is obtained from pot R1 through an R/C network composed of R5amd C3l,
In addition to acting as a filter this network also serves as an instantaneous auto-
matic light circuit. With this compensating circuit you will be able to televise

outdoors on a bright sunny afternoon or indoors under poor ambient light withoutman-
nally re-adjusting lens iris or target voltage! In short it will fully compensate
for all normal lighting variations and still provide you with manual override adjust-
ment. for extreme conditions.

nagative leedbock

Fig. 1 Block Diagram of the ATV RESEARCH Model XT-lA transistor camera.

Looking briefly at the theory of operation we find that the vidicon target current,
under normal conditions will vary from about 0.,02pamp under no illumination to about
0.2 pamp under maximum illumination. This variation of current flowing through the
series 1000 megohm (R5) resistor will result in a voltage drop beingdeveloped across
it which is proportional to the amount of light falling on the surface of the target.
Thus as the light increases so does the drop across R5, The result is a decrease of
target voltage as measured from the target to ground. Since sensitivity of the vidicon



is directly proportional to the target voltage it is evident that we have an instan-
taneous self-regulating light circuit. Following through on this theory youwill ncte
that as the light begins to decrease so will the target current and likewise the valt-
age drop across R5. The result being an increase in target voltage and aswsequent
increase in vidicon sensitivity which offsets the decreasing illumination. All time
constants in the vidicon target circuit (RS, C31 and C4) have been selected for a
response time of approximately 1 second.

Any of the standard 1" electromagnetic vidicons can be used in your XT-lA camera.ees
however, when using the older 6326A tube, be sure pins 3 and 6 are tied together,
otherwise proper focus cannot be obtained.

VIDEO AMPLIFIERS INCLUDING SYNC/VIDEO MIXER: The impedance of the vidicon target is
on the order of several megohms. Total shunt capacitance to ground and to the other
elements (including short length of shielded output cable) is in the neighborhood of
5-8 mmfd. The normal recommended values of target load resistance under these con-
ditions ranges between 40K and 70K.

Such high impedance eliminates the use of a common emitter for the first video stage
since the loading effects would be prohibitive. Instead, the first stage, Q1, is
connected as an emitter follower. This stage provides the necessary impedance trans-
formation from the high output impedance of the vidicon to thelow input impedance of
R,

The signal out of Q1 is composed primarily of low frequency energy since most of the
high frequency components were lost by the shunt capacity effects in the vidicon and
associated wiring. This is compensated by a frequency/phase correction network
in the collector circuit of Q2. This network consists of the load resistor R11 in
series with peaking coil L2, From here the video is fed to a conventional amplifier
stage, Q3 and then on to a three stage feedback stabilized video/sync mixer amplifier,

Sync pulses (both vertical and horizontal) are fed in at the emitter of Q4 through
resistors R55 and R56 from appropriate points in the verticaland harizontal deflection
stages. These pulses serve two purposes; (1) they provide the synchronizing signal
required to make the receiver scan out the televised picture at precisely the same
rate as the camera, and (2) they function as a blanking signal extinguishingthe beam
in the TV picture tube during retrace periods.

The output signal from Q6 is capacitively coupled via C13 to the DPDT RF/VIDEOswitch
and also to Ql3callector circuit viaC26.When the switch is in the "VIDEO" position the
output signal is fed directly to the coaxial output connector. This signal is the
correct polarity and level (1V p-p) to feed any standard video monitor, transmitter
or distribution amplifier, When the switch is in the "RF" position, the output is
connected to the output of Q13, a video modulated RF oscillator. This signal is
tunable between channels 2 and 6 on any ordinary TV receiver and permits monitoring
the televised pictures merely by connecting the output of the camera to the antenna
terminals of the TV receiver and tuning L1 to the desired blank channel. This system
has the advantage of permitting video monitoring without modifying the "family" TV.

VERTICAL DEFLECTION: This portion of the camera, made up of Q7, 8 and 9, servesthree
purposes;

l. Vertical sweep for the vidicon tube.
2. Sync for the video/sync mixer.
3. Blanking for the vidicon cathode.

Vertical scanning occurs at the rate of 60 frames (pictures) per second. This means
the vertical blocking oscillator, Q7, is operating at a frequency of 60 Hz. This is
the same frequency as the AC power line, To prevent hum bars (residualorstray 60Hz)



from slowly drifting through the picture it is conventional to lock the oscillatorto
the line., This is accomplished by feeding a small amount of AC frompower transformer,
T3, to the primary winding of blocking transformer, T1l, via R3l. Correct synchroni-
zation is obtained by adjustment of frequency pot, R34,

The output signal developed across the emitter resistor R35 is converted into a saw-
tooth signal by an RC discharge network consisting of R36 and Cl6. This signal is fed
through height pot, R37, to Q8. The primary purpose of this stage is to provide iso-
lation between the oscillator and output amplifier. The linearity of the signal mres=-
ent at the output of this stage is further corrected by a variablebias adjustment in
the base circuit of Q9, This signal is then amplified to the required level by this
stage...the output of which is capacitively coupled to the vertical deflectioncoils,
Yy, via C19.

R43 inserted in series with the vertical deflection coils, is for test purposesonly.
The signal developed across this resistor is a TRUE representation of the current
flowing through the inductive deflection coils. It serves to check linearity and
scanning level., Under normal operation a jumper is soldered across this resistor.

The discharge network, R36 and C16, in addition to providing the sawtooth signal for
sweep, also provides a negative pulse of the correct amplitude and shape to be wused
as a vertical sync pulse to feed the video/sync mixer amplifier. This pulse iscoupled
to the emitter of Q4 via isolation resistor, R55.

A positive pulse developed across R32 is capacitively coupled by Cl4 to the cathode
circuit of the vidicon tube. This pulse is required to cut off the beam during ver-
tical retrace, If this were not done, approximately 6 to 10 diagonal lines would be
present in the televised picture. These lines represent the number of harizontal scans
which occur during the relatively long wertical retrace period.

HORIZONTAL DEFLECTION: As in the vertical section, three stages are required--these
being Q10, 11 and 12, This portion of the camera serves two purposes;

1. Horizontal sweep for the wvidicon tube,
2, Sync for the video/sync mixer,

Ql0, a standard blocking oscillator is free running at 15,750 Hze==the frequency be-
ing adjusted by R45, The output of this stage, developed across the emitter resistor
R47, is capacitively coupled directly to Qll. This stage is both abufferandaclipper
amplifier. From here, the signal is fed to the output amplifier, Q12. In this stage
the output pulse is developed across a resonant IC circuit consisting of L3 and C24.
This signal, as in the vertical stage, is capacitively coupled tothe horizontal de-
flection coils, Yh. Width adjustment is provided by pot R53 in shunt with Y,. Hor-
jzontal linearity is fixed by the circuit constants...no adjustment being necessary.

RS54 in series with the horizontal coils, again, is for test purposes only. The signal
developed across this resistor is a TRUE representation of the current flowing through
the inductive deflection coils., Under normal operation a jumper is soldered across
this resistor. It is important to remember that the signal applied across the de-
flection coils is NOT a sawtooth signal...instead, it is a predistorted signal re-
quired to produce a sawtooth current through the inductive coils. This is far more
predominant in the higher frequency horizontal circuit than in the lower frequency
vertical circuit. See fig. 2,

POWER SUPPLY: Three voltages are required to operate your XT-lA camera, These are;

1. 400 VDC for the vidicon control circuit.
2. 6.3 VAC for the vidicon filament.
3, 11 VDC (regulated) for video amps, sweep circuits and focus coil,
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The 320 VAC from the high voltage winding of T3 is rectified by ahalf-wave rectifier
Dl. Filtering is accomplished by C32. Note the minus side of the rectified output
is floating above ground. In this manner, a single voltage is applied to the vidicon
control circuit to provide both the positive and negative voltage required by the
vidicon tube, ,

; Voltage wavef Voltage waveform
Vertical g ACROSS
ol p [V s TT s

Y\"
; Boriz 2
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Fig. 2 Comparison of voltage waveforms across vertical and horizontal deflection
coils representing a sawtooth current flowing through the coils.

Two 6.3 VAC low voltage windings (of dissimilar current ratings) are alsoprovided by
T3. These two windings are connected in series to provide 12.6 VAC to feed the half=-
wave rectifier D2. The vidicon filament connects across the 750 ma windinge. In ad-
dition, R31 from the vertical oscillator connects to one side of this winding. This,
as explained earlier, provides a sync signal to lock the vertical oscillator to the
60 Hz power line.

The output of the low voltage rectifier is fed to a series regulator circuitconsist-
ing of a series gate Ql7, reference amplifier Q14 and a beta multiplier control amp
consisting of Q15 and Ql6. A zener diode in the emitter circuit of Q14 provides a
constant reference source of approximately 6.8 volts. The output voltage is adjusted
to the required level by pot R60.

PC. BOARD ASSEMBLY

Notice that two copies each, of the layout and schematic diagrams and parts list have
been included in the manual. The extra copies are your "work sheets" and should be
removed before starting to insert parts on the board, As a component is inserted
on the board, mark off the corresponding part on the "work" copies using a colored
pencil. This procedure will allow you to keep an accurate check on your progress and
also permit parts to be inserted in any sequence you desire. Once allcomponents have
been mounted, the "work" sheets can be discarded.

To avoid confusion during P.C. assembly, the following components DO NOT MOUNT ONTHE
BOARD: R1, R2, R3, R61l, R62, R63, R64, Cl, C2 and C3. These parts are used in the
control circuit mounted on the rear panel of the camera cabinet.

( )1, Drill all the required holes on the P.C. board using a .042" bit, with the
following exceptions; use 1/8" for the two mounting holes for Q17, the two
power transformer mounting holes, the target connector and the 4  mounting
holes used to secure the board to the case. Use a 1/16" bit forall the trim
adjustment pots. Drill out the holes for Ll and L3 to the size that will
just allow the terminal end of the coils to slip through the openings. (File
out the slots——as marked on the board-~to allow the terminals to slipthrough
also.,) The slits required for mounting the two 3000 mfd cancapacitors, C33
and C35, can be made by drilling several 1/16" holes side by side.

NOTE: If a .O42" drill bit is not readily available a 1/16" bit can be substituted,
The 042" bit merely gives a better fit when initially installing the components.

( ) 2, After drilling all the holes be sure to wipe off all the loose copper filings
that could cause a possible short. It is not necessary to polish the board



() 3.

prior to parts insertion (a former practice) since oxidation of the copper
is prevented by a protective resin coating which is compatible with solder,

Although your camera has been designed for the transistors to be soldered
directly to the board, some constructors have indicated an interest to ex-
periment with different types to check effects on performance, etc. In this
case, you may install sockets at this time., (Note: Sockets are not provided
with the kit.)

VERY IMPORTANT: ALL PARTS MOUNT ON THE SIDE OF THE BOARD OPPOSITE THE COPPER PRINT=-
ING! The layout sheets show parts placement "as viewed from the copper side of the
board" in order that you become acquainted with the "wiring" side as you insert the

parts.
() &,

() s

() 6.

{.) 7

DO NOT MAKE THE MISTAKE OF MOUNTING PARTS ON COPPER SIDE!!

Install all bridges. These are short lengths of wire connecting two points
on the board. Unless otherwise stated on the layout diagram, use solid bare
wire cut to the required length,

Install all % watt resistors. Insert about 6 or 10 at a time, then solder
and clip excess pigtails. Use color code chart towards the front of the
manual to identify the different values.

Install L2 peaking coil, Solder and clip off excess pigtails. This 1s the
coil that looks like a + watt resistor...the wire being wound aroundthe re-
sistor body. It is the smallest of the three coils used in the camera.

Install all capacitors including the two 3000 mfd capacitors in the  power
supply. Again, a number of capacitors can be inserted before soldering, Be
sure to WATCH POLARITY on the electrolytics! When installing the 3000 mfd
capacitors be sure to twist the three ground tabs prior to soldering.

Once again, we remind you to be sure and pull all components FIRMLY againstthe board
keeping the pigtails as short as possible!

() 8.

Install all six of the miniature trim adjustment pots on the board. NOTE:
These pots may be of two different types. Refer to fig. 3 for proper prep-
aration prior to mounting on board.

TYPE 2
Lok Bend ends of all three
CUA_Itubs off terminals 90° so that
both sides of the body of the pot wil

resistor body. ~~f.| i

() 9.

( ) 10.

Solder bare piece
of hookup wire to
body of resistor

‘.\/und bend as shown.

1 |
' moun?ﬁush with the PC
Lﬂg board.

Fig. 3 Preparation of miniature pots prior to installing on board.

Install all diodes. This includes the two used in the power supply as well
as the zener diode Zl...and also D3 across Tl., WATCH POLARITY! A red dot
on the diode indicates the cathode except in the case of D3, In the
latter, the cathode is indicated by black bands.

Install T1 and T2 taking care to insert the leads in the proper holes. Use
the basing diagram packaged with these transformers. To prevent vibration
‘from causing damage to the lead comnections on the transformers it is  sug-
gested that the mounting tabs be used. Location points are provided ontre
board and are to be drilled out using a small bit to just allow the tabsto
slip through the board. They can then be bent over and soldered in place.



( ) 11. Install L1 and L3, Insert the coils (lug end first) from the componentside
of the board. Position the lugs so they are in the slotted portion of the
hole and extending through to the copper side of the board far enough to
solder. Apply adequate solder to make a good rigid connection but do not
get so hot as to damage the terminal portion of the coil which is glued to
the body of the coil form. NOTE: If lugs appear to be too tight of afit
they can be trimmed down slightly with diagonal cutters,

11 is easily identified from L3 since it is the one with just a few turnsaf
relatively heavy wire., Also, it is the one that has a slug adjustment where
as L3 has no adjustment.

( ) 12. Install power transformer T3 using two 6-32 screws and nuts. First though,
temporarily connect the line cord (supplied with the kit) to the primary
winding. Next connect one of the leads of the 150 ma filament winding to
one of the leads of the 750 ma filament winding. Connect an ACmeter across
the remaining two filament leads and apply 120 vac power to the primary.You
should read approximately 1416 volts open circuit. If not, you probably
have the wrong two leads connected together and the windings are buckingeach
other., Once the correct two leads are located, mark them with a piece of
tape and be sure they are inserted in the right holes on the P.C. board. Once
2ll leads have been trimmed to the correct length and the ends bared, bolt
the transformer in place and insert all leads in their respective holes and
solder, '

BE VERY CAREFUL NOT TO TUG ON THE TRANSFORMER LEADS WHEN STRIPPINu OFF THE
INSULATION! DAMAGE COULD RESULT TO THE WINDINGS.

( ) 13, If transistor sockets weren't used the transistors should be solderedinnow.
Use only enough heat to make a good solder connection. If sockets were
used, plug in all transistors at this time., Q17 bolts in place with WO
Lo x £" screws and nuts. Scrapethe protective coating from the PC board
around the mounting nuts in order that the transistor collector will make
good contact to the copper circuit.

IT IS MOST IMPORTANT THAT YOU TAKE YOUR TIME ON THIS STEP SINCE MANY CONSTRUCTORS DO
NOT FOLLON THE BASING DIAGRAM CAREFULLY ENOUGH, THE RESULT BEING INCORRECTLY INSTALLED
TRANSISTORS,

Set the P.C. board aside for now and prepare the cabinet and focus/deflection coil
assembly according to the instructions that follow.

CAMERA CABINET

An aluminum channel notched and bent as shown in fig. 5 forms the main body of the
cabinet—64" wide by 10" long by 3" high. Matching top and bottom covers, secured
in place by self-tapping metal screws, completes the cabinet. NOTE: The aluminum
has been anodized. This gives it a nice finished appearance and at the same time is
considerably more durable than a painted surface.

Before mounting parts be certain to scrape away the anodized layer around the munting
holes in order to properly ground all components!

( ) 14, Carefully position the two ends of the cabinet channel together and drill
two 1/8" holes through the rear panel and the "Cabinet Securing Tab" (See
fige. 5) Temporarily bolt together. Tighten sufficiently to hald the cabinet
in place while marking and drilling holes. (These screws will have to be
later removed to allow the cabinet to be spread apart for insertion of the
P.C. board.)

( ) 15. Cut out the 1#" lens opening as shown in fig. 6. (Alter slightly, if nec-




essary, to acoommodate the particular lens mount included with your kit...
keeping in mind the opening must be large enough to allow insertion of the
vidicon tube,) Next, using the lens mount as a template, mark anddrill the
three mounting holes, using a 1/8" bit. BE CERTAIN to position the holesin
manner shown in fig. 6 otherwise one of the screws will interfere with the
target connector in the front end plate of the focus coil. Also, it should
be emphasized that when cutting out the 1#" lens opening that you MUST NOT
CENTER the opening up and down on the cabinet. Allow 1/8" more on the tottom
than on the top as shown in fig. 6. In so doing, the focus coil and P.C.
board will be positioned slightly higher in the cabinet and thereby prevent
any shorting of the target connector to the bottom cabinet panel.

DRILL CABINET HOLES AND MOUNT COMPONENTS NEATLY! Both performance andappearancewill
suffer if you work too quickly.

( ) 16. Using the focus coil as a template,

mark and drill the fourmounting hales “"Cabinet ‘""'"EJS"HV |
used to secure it tothe front panel. (use two x Y4 screws
Take care to line up the coil with /7‘ /4\

the lens opening hole. Remember,
the end plates must be kept parallel \( \X
with the cabinet lips otherwise the ' 3
P.C. board will not mount properly.

( ) 17. Next, mark and drill the holes on
the rear of the cabinet as  shown
in fig. 7. Also mark and drill four
small holes in both the top and the Matching top and
bottom covers as well as in the cab- Hom covers ek shai:
inet lips for secmring covers tothe -
cabinet., Use slightly smallerdrill Fig. 5 XT-1lA camera cabinet.
bit for the lip holes in order that
you will have a tight fit for  the
tapping screws,

Front

( ) 18. Mount the following components at this time;

1. lens mount (use 4-40 x 3/8" screws and nuts)

2. coax output connector (use (2) 4=40 x 4" screws and nuts)

3. beam, target and focus pots (R1l, R2 and R3...beam pot has spst switchon
the rear, Before mounting, cut off excess shaft length leavingthem only
long enough to accept the knobs. Position the pot terminals such that
the focus and beam terminals are facing towards the center of thecabinet
and the target terminals facing towards the focus terminals, This will
make for easier wiring of the control circuit later on.

4, DPDT RF/VIDEO slide switch (use (2) 4-40 x {" screws and nuts)

D A —
#/

am pot target pot focus pot

My s
T 3134 — ’1-7/]6" [%----1"----- ---—w-----—a---- T
R, N A0 L
' \/AJ i x

e [ o

(Note location of the three 1/8'" lens mounting holes.) C cord RF-video switch  coax output

Fig. 6 Front of camera cabinet. Fig. 7 Rear of camera cabinet.



( ) 19. In order that the three lens mounting nuts do notprevent thefocus coil from

£ ) 20,

mounting flush to the cabinet it is necessary to file small indentations
in the front end plate of the focus coil to correspond with the positions of
these nuts. This can be done with a small round file. See fig. £ below. Do
not modify or omit this step. The result would be a poorly mounted focus coil
which would not be light tight against the inside of the cabinet, there-
by causing possible "fogging" of the televised picture from stray 11ghtihll-
ing on the vidicon target. Also it would alter the correct lens-to-vidicon
distance.

Fig. 8 Indentations filed into front
end plate of focus coilusing
a small round file.

VIDICON and CONTROL WIRING

Cut 6 pieces of hookup wire to the following lengths;

2 pieces each 3¢
2 pieces each 4"
1 piece 5"
1 piece 53"

Strip " of insulation from each end of all 6 wires. Connect one endof each
lead to the vidicon socket as follows; One of the 3%" leads to pin land the
other to pin 8 (filaments). One of the 4" leads to pin 5 and the other to
pin 6 (G2 and G3). The 5" lead to pin 2 (Gl). The 53" lead to pin 7 (cathode)
Twist the two filament wires together for a distance of about 23",

( ) 21. Wire up the control circuit components mounted on the rear panel tollowing

the pictorial shown in fig. 9 and the pointers listed below.

(a) Make ground connections directly from the terminals on the target and
beam pots to the cases themselves...using a short length of bare wire,

(b) Use insulated hookup wire when connecting to the target, focus and beam
pots. Cut to the length required.

(c) Connect bypass capacitors Cl, C2 and C3 directly from the beam and focus
pot terminals to the case (grd).

263 - 4
Fadus
T R2 TRREET
4} Pt Ry

Gl'?

o

® TARGEY
Per
Lomx 5 ARm
Lown.
I
nees 5 |
; :* (sw. PescTion) |
| ‘ "" § * VDo RF i
. i i +¥oeY vieKenw g i ouT _ ooy il
' fn‘.ﬂ'l‘

Fig. 9 Rear panel control circuit pictorial,



(d) Use insulated hookup wire to connect the two sections of the DPDT RF/
VIDEC switch together and also to connect the coaxial connector tothe
one arm of the DPDT switch. Cut two lengths of shielded cable (about
8" each) and strip the braid back about 4" on each end of both cables.
Connect both cables to the correct terminals on the DPDT switch and
solder the braids to the nearby ground (target pot case).

(8) Solder one end of the 68 ohm resistor (R61) to the appropriate teminal
on the DPDT switch. Solder the other end to the target pot case (gd).

(f) Connect the free ends of the wires soldered to the vidicon socket to
the following points;

Pin 2 to the arm of the beam pot. (NOTE: Center terminal on
Pin 6 to the arm of the focus pot. pots connect to arm,)
Pin 5 to the +400V terminal of the focus pot.

Pins 1, 7 and 8 remain free at this time——they will be connected to
the P.C. board once it is mounted in the cabinet. The free ends of
the shielded cables connected to the DPDT RF/VIDEO switch willalso be
connected to the P.C. board once it is mounted in the cabinet.

FOCUS-DEFL. COIL ASSEMBLY

( ) 22, Assemble the focus/deflection coils according to the instructionspackedwith
the kit, FOLLOW THE INSTRUCTIONS CAREFULLY! Do not omit steps and/or modify
since this will only result in a poor performance system. It is very im-
portant to tape the coils carefully, shim properly and phase the leads cor-
rectly. It is not difficult but constructors tend to get anxious about this
stage of the project and consequently rush through the steps too fast, thus
making mistakes that will later be regretted.

NOTE: The yoke form now being supplied with your kit has a rolled edge on the one
end, This is the rear of the form and is to accomodate the vidicon tube variations,
which occur from manufacturer to manufacturer. Should it be a little tight for your
particular tube simply compress it slightly using a pair of long nose pliers. DO NOT
cut it off! This might result in a loose fitting vidicon which would not remain seate
ed properly in the yoke and in the target connector.

() 23. Once the coil assembly is finished, mount the focus coil to the P.C. board
with two self-tapping screws...one to hold the front end plate to the board
and one for the rear end plate., Take care to position the coil such that
the front end plate is flush with the front edge of the board and parallel
to it...also the target connector must drop into the hole provided on the
board. Solder the target connector outside shield to the board. Apply heat
for only a few seconds at a time to avoid damage to the board and the con-
nector, When drilling into the end plates for the self-tapping screws be
very careful to not let the drill drift into the winding itself! The drill
size should be just large enough to provide a tight fit for the screws.

() 24, Next, insert the assembled yoke into the focus coil...it should fit fairly
tight. Don't be concerned about the positioning now, this will be taken
care of during the tune up. Insert the yoke and focus coil leads in the
appropriate holes and solder. DON'T FORGET THE YOKE ELECTROSTATIC SHIELD!

The proper grounding of the focus coil and yoke electrostatic shields can not be em-
phasized too much. Your camera will not work correctly at all without these shields
being grounded to the P.C. board,

() 25, Connect the target connector to the input of the video amplifier via a swort
length of low capacity shielaed cable connected on the copper side of the



() 26.

() 27.

() 28,

() 29.

PC boa_rd

board. Route directly along the front of the board over to the amplifier
input. Ground both ends of the cable shielding to the P.C. board.

FINAL ASSEMBLY

The P.C. board can now be installed in the cabinet., To do this it will be
necessary to first remove the two 440 screws which secure the two ends of
the cabinet together, Once this has been done, spread the cabinet apart
sufficiently to allow the board to be inserted. Once inserted, it can be
held in place by bolting the front end plate of the focus coil to the front
panel of the cabinet using the four 4.40 x 3/8" screws and nuts provided
in your kit. Next, bolt the cabinet back together.

Once the board has been properly held in position by the focus coil the four
P.C.-to=chassis mounting holes can be marked and drilled out on the bottom
lip of the cabinet. These holes secure the center and rear of the board.
See fig.10a, Use a 1/8" drill bit.

Use a taper reamer on these holes so that the taper head screws will mount
flush with the lip and not obstruct installation of the bottom cover. Mount
each of the four taper headed screws with two nuts on the underside' and one
on the top side. (See fig.10b)
The first nut is used to secure
the screw tight tothe cabinet
lip. The second one is adjusted
to the proper height and serves
as a "stop" for the P.C. board
to rest on. The third one on
the top side holds the board in
placE-

Complete the control circuit
wiring by connecting the leads
from pins 1, 7 and 8 of the vid-
jcon socket to the appropriate Fig. 10mHoles in bottom lip for mounting
spots on the board. Connect two P.C. board to cabinet.
short pieces of insulated hook=-
up wire between the board ( + and - 400V. points on board) and the bsam and
focus pots. Be sure the plus lead is connected to the focus pot and theneg-
ative to the beam pot! Connect the two shielded cables to the video and RF
outputs on the board making certain to con-
nect the correct cable to thecorrect attput!
Insert the AC line cord through the chassis
— opening for the required distance and secure

30"0'“ lip
cabinet

with a knot to prevent tugging on the 1line
}-—""”" from damaging the board. Connect one end
of the cord to one terminal on the SPST ON/
S OFF switch (mounted on the rear of the beam

() 30.

RT"PGT head screw pot). Connect the other lead to one of the
AC INPUT points on the P.C. board. From the
Fig. 10b P.C. mounting., other AC INPUT point on the board, connect

a short length of insulated hookup wire...
the other end of which connects to the remaining terminal on the AC power
switch, And finally, cut a 63" length of hookup wire and connectit between
the arm of the target pot and the appropriate point on the P.C. board as
shown on the layout diagram,

This completes the camera construction, other than mounting the handle on

the top cover plate,(taking care to properly center it) and adding thedecals
to the rear panel.



( ) 31, Remove the inter ring from the lens mount and insert the vidicon tube through
the opening. Carefully plug the tube into the socket. Make very sure the
target ring is correctly "cradled" in the target connector indentation! Keep
the front edge of the yoke coils about 4" from the target ring. If the yoke
has not been sufficiently shimmed the target ring will not remain in tight
contact with the connector. Should this be the case more shimming should
be added to the yoke at this time., Next, screw the lens tightly into the
inter lens mount ring and install into the other half of the mount., Put the
knobs on the beam, target and focus pots.

( ) 32. RECHECK ALL WIRING to make sure you have made no omissions or errors prior
to applying power. A few moments spent checking over your work nowcan save

. TUNE-UP

() 1. Begin by setting all pots as follows;

Beam pot arm to maximmum negative voltage,
Target pot mid-range.

Focus pot mid-ran

Reg. DC Adj. (R60§emid-range.

Horizontal width pot maximum resistance.

Horizontal frequency adj. pot mid-range. (See f?g' 11l below for the
Vertical height pot at minimum resistance. location of all potsmamnt-
Vertical frequency adj. pot mid-range. ed on P.C. board.)

Vertical linearity pot maximum resistance.

Qi4
R3E
Q17 .
Fig. 11 Location of the
- ol ., ] o RS major components on the
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() 2, Prepare a simple test card as shown in fig. 12, Don't use complicated pat-
terns yet—=this test card was purposely designed to be as plainaspssible.
There's plenty of time for the more sophisticated patterns once animage has
been obtained.

If you have yet to read the section on video monitors, (at the end of this section)
we suggest you do so at this time. Once you've decided which monitor system to use,
continue with the tune-up instructions.

( ) 3. Connect the camera to the TV set via RG-59/U coaxial cable. If you're using
a regular unmodified TV set, switch to RF OUTPUT and connect to the antenna
terminals on the TV, If you're using the video monitor system, switch to
VIDEO OUTPUT and connect directly to the lst video amplifier stage in the



set., If available, a scope connected to the video output of the camera will
be helpful in checking video and sync levels.

NOTE: When using the video output, the camera MUST BE TERMINATED at the monitor be-
fore it will function correctly. The termination resistor can be any value near 70
ohms. (A 68 or 82 ohm 4 watt resistor will serve nicely).

( ) 4. Before turning on the camera, tune in a local broadcast station on your gset
and make certain the horizontal and vertical hold controls are correctly ad-
justed, (For best results, the linearity, width and height controls should
also be checked., This can be most accurately performed with the aid of a
test pattern—usually broadcast shortly after the station signs on in the

morning.)
((1—00 walt bulb
‘<ef ector

N —s TY

Monitor

-T- 2-3 f+.
Terminate coax line at \
monitor with 68 or 82 Camera P"""‘ somimie]

ohm resistor. o 1.3 fr. —

ahl!

|

/.rideo
out
RG-59. U test car/

_ Higth
impedan ce coaxial cable
oop Mru
Fig. 12. "Cross" test card used Fig. 13. Recommended tune-up arrangement.

for preliminary tune-up of camera.

() 5. Turn on the power and allow about 1 minute for the vidicon heater to reach
operating temperature. DO NOT ADVANCE BEAM POT! KEEP BEAM GRID AT MAXIMUM
NEGATIVE VOLTAGE!

() 6. Set the REG. DC ADJ. pot (R60) for ~11 volts as measured from the negative
terminal of C35 to ground. (NOTE: The XT-lA camera has been designed to
operate between -10 and -13 volts, however, best results will be obtained
when operated at -11V,)

() 7. Set the target pot arm to +80 volts and the focus pot arm to +120 volts...
both readings being measured to ground.

If the RF OUTPUT is being used, set the TV receiver to a blank channel between 2 and
6esspreferably a mid-channel. i.e., Channel 4 or 5. Adjust L1 until black sync bars
appear on the screen,

() 8. Adjust the horizontal frequency pot in the camera until the sync Dbars lock
on the monitor.

NOTE: Occasionally variations in components and transistors result in controls op-
erating "out of range" or all the way to one end. Although the greatest of care has
been taken during design to prevent this situation from occurring it still is a
possibility. This is due to the fact that once in awhile a whole group aof components
in a given circuit will all be high (or low) in value by say 10%. Normally this
would cause no problem, however, when all the components in a circuit are 10% off in
the same direction the error is additive and could result in "out of 'range" operation.



Although this is not considered a problem we do point it out in case you should run
into this type of a situation. The most likely control to be effected is the hori-
zontal frequency pot. To correct the problem simply alter the value of the fixed
series resistor.

() 9

( ) 10.

Next, adjust the vertical frequency adj. pot until the vertical oseillator
in the camera is locked to the 60 Hz power frequency. When not locked, either
the sync pulses will appear to roll vertically on the monitoreor in the
case of very near lock-in, you will notice vertical jitter and/or faint hum
bars rolling slowly through the raster.

If you have availability to a scope connect it across R54 and make certain
that you have a waveform of the shape and amplitude shown below infig. l4a.
Also check to see if you have a waveform across R43 of the shape and amp-
litude shown in fig. 14b, These represent the horizontal and vertical saw-
tooth signal currents flowing in the yoke coils. These signals must be pres-
ent prior to continuing with the tune up.

Wavefor
i s T fuboe.,
sweep). obta:ned by adjusting
3.5-5 V max. 0.2-0.3V mox_henghi and'linearity pots.
Width pot vari
J i(evlol.) pot varies }

Figo 14,

()11,

Waveforms of horizontal and vertical sawtooth sweep currents flowingin the
deflection yoke coils. Failure to obtain similar waveforms prior to com-
pleting the tune up may result in damage to the vidicon tubel

Generally speaking, the horizontal signal across RS54 is fixed by the circuit
constants and requires no adjustment other than minor touching up of the
width pot to obtain the correct sweep amplitude. Do not do thisnowhawever,
as long as it is within = 15% of the peak-to-peak voltage shown in fig.1k4a.
Leave it at MAXIMUM horizontal sweep. The vertical sweep on the other hand
requires adjustment of both the height and linearity pots in order to obe
tain a pattern similar to fig. 14b. The vertical has a great deal of reserve
gain and will overload and be very distorted until the two adjustment pots
are properly set, Adjust both until the most linear waveform is obtained
at the peak-to-peak voltage shown. Once assured that good sawtooth signals
(both horizontal and vertical) are present conmnect jumpers across both test
resistors on the copper side of the board. They no longer serve anypurpose,

(OMIT THIS STEP IF SCOPE ADJUSTMENTS HAVE BEEN MADE AS PER STEP 10 ABOVE, )
If a scope is not available it will be necessary to determine the presence
of sweep in an entirely different manner. With the lens CAPPED, advance the
beam pot (decreasing the negative bias voltage on Gl of the vidicon). Go
very slow. Assuming all controls were pre-set as described in step 1 of tie
tune--up you should first note a darkening of the lower or upper portion of
the monitor screen once the tube begins to conduct, The important thing at
this point is not what the exact shapes are, but that a shading effect occums
over part of the screen as you adjust the beam pot. This indicates that we
have a vidicon that is responding to bias variations and also thatthe video
amplifier strip is amplifying. Continuing to advance the beam pot SLOWLY
you should note a further darkening of this portion of the screenchanging
from a grey to a black,



Once the beam pot has bean advanced to the point where shading variations
are occurring on the screen you will find that very little additional rota=
tion is necessary to make drastic changes on the screen. This is why we
stress advancing the pot SLOWLY! Continuing to advance the control should
ultimately result in 2 bright white band, horizontally, across the center
of the sereen with the remainderof the screen, above and below it,black. See
fig. 15, (NOTE: Reduce the target voltage, if necessary, to prevent over-
loading of the video amplifier strip and causing tearing and/or rolling of
the picture.,) As mentioned in step 10, the horizontal sweep is very close
to the desired amplitude as determined by the circuit constants,whereas the
vertical sweep has a great deal of reserve gain and consequently will over
sweep the vidicon and distort, until it is properly adjusted. This bright
white bar represents the highly distorted and compressed target pattern. It
is now necessary to adjust the vertical height pot, R37, to expand it tofill
out the upper portion of the screen. The bright white bar will become more
grey as it is stretched out, Next, adjust the linearity pot, R4l, to fill
out the bottom portion of the picture (which should be still black prior to
adjusting R41). The entire screen should now be a light grey. These ad-
justments will not yield a linear sweep but are sufficient to obtain an in-
dication of a picture, The target voltage can now be returned to +80valts.

Fig. 15 Initial target pattern to
be expected as beam potis
ad justed.

WARNING: WHEN CONDUCTING THE TEST DESCRIBED IN STEP 11 BE SURE TO IMMEDIATELY TURN
THE BEAM CONTROL OFF IF A PATTERN LIKE THAT SHOWN IN FIG. 15 IS NOT OBTAINED. BRE-
CHECK YOUR CIRCUITS TO DETERMINE WHAT IS WRONG, THEN TRY AGAIN. Lack of
sweep generally does not harm the vidicon tube if the beam is not left on for more
than a few seconds at a time.

( ) 12, Next, with the camera test card and light arranged as shown in fig. 13, un-
cap the lens and set the iris to F2.,7. Advance the beam pot until a'wiping
effect occurs zcross the screen indicating that the vidicon is no longer in
a biased-off condition., A very crude image should now be visible. Don't
be concerned if it's non-linear, tilted, upside down, etc. The important
thing at this point is that you have an image and that you get it in sharp
focus by adjusting both the lens and the focus poli. After doing this, re-
check the beam pot to make sure it is correctly set. It should JUST dis-
charge the entire scanned target.

( ) 13. Grasping the rear end of the yoke form, notice that a slight up and down,or
sideway movement of the yoke will cause the scanned target image to shift
position on the monitor screen. Insert additional shims between the yoke
and focus coil, if necessary, to obtain proper centering of the scannedtar-
get..oboth vertically and horizontally. Any insulator material, such as

" paper, cardboard, plastic or small pieces of wood can be used for shims., Be
sure to make a tight fit inorder that the correct orientation is maintained
no matter what position the camera will be operated in. See fig. 17.

NOTE: If the picture tears, pulls or goes out of sync it is most likely due to ex-
cessive target voltage for the particular amount of light you are using. The ALC



(automatic light circuit) will handle all normal variations once the target pot has

been adjusted to the sensitivity of your vidicon tube. For now, reduce it just to

the point where the sync instability disappears. If a scope is available, it isrec-

ommended that the video/sync ratio out of Q6 be adjusted for a ratio of approximate-
1y 75% video and 25% sync. (See fig. 16.) Overscanning can also cause pulling of

the picture.

( ) 14, If the picture is tilted, rotate the yoke until it appears straight on the
monitor screen. (BE SURE front of yoke is kept about 3" from the target to
prevent extraneous flyback pulses from being picked up and amplified through
the video strip.)

( ) 15. If the picture is upside down and/or inside out, reverse the polarity of the
yoke leads.

Upon completion of steps 14 and 15 it probably will be necessary to make minor cor-
rections on the yoke shims for proper centering of the target scan. Fig. 17 shows
how the picture will appear when miscentered. Recheck optical and electrical focus
before continuing,

( ) 16. Make a simple linearity chart as per fig. 18, Place it in front of the cam
era and adjust the height and vertical linearity controls until allthe bars

are as close to the same spacing as possible.

75% (approx.)

Video too low 25% (approx.)

Correct video-sync ratio

Fig. 16. Oscilloscope patterns show various ratios of video to sync.

( ) 17. This concludes the tune up procedure, For optimum results go back now and
carefully recheck each adjustment. This is necessary due to the fact that
some of the alignment tests interact to a certain degree with others.

Mis-centered horizontally Mis-centered vertically Properly centered

Fig. 17. Effects of centering om vidicon scanning.

When completed with the tune up and satisfied that all is working correctly, secure
the top and bottom covers in place using the remaining 8 self-tapping screws.

Be sure to reread Appendix 1 to refresh your
memory on the care of your vidicon tube. If
properly followed you should easily get from
5,000 to 10,000 hour average life from your
tube, Also, appendix 1 provides other
useful hints which you may find helpful.

Fig. 18, Vertical linearity test Anyone needing to troubleshoot their camera
pattern. Number of lines is not should refer to Appendix 2 for voltage and
eritical...between 8 to 12is best. waveform charts as well as servicing procedures.



THE TV MONITOR

Basically two choices exist when it comes to the TV monitor. In either caseall that
ja required is a reasonably good TV receiver.

THE VIDEO MONITOR: If you have no objection to making a minor modification on your
receiver, you can convert it to a direct-feed video monitor much like those used by
TV stations and most industrial CCTV users. With this system you connect the "VIDEO
OUTPUT" from your camera directly to the video amplifier in your TV set via an appro-
priate length of RG-59/U 72 ohm coaxial cable. Fig. 19 can be used as a representa~-
tive guide when making this modification on your set. Whether your set is a tube or
a transistor model doesn't matter, The important thing is to determine the correct
point in the circuit to make the modification. Only three parts arerequired; a coax
connector, a terminating resistor and a SPST switch., When the switch is in one posi-
tion, the set performs as a video monitor-—when in the other position it functions
as a normal receiver,

Two points should be kept in mind when considering this system; (1) Stay away from
AC/DC sets. They are too dangerous when interconnecting to other equipment! (2) If
possible, select a set inwhich the 1st video amplifier is taken from the anode of the
detector. This insures you that the signal from the camera is the correct polarity
to feed this point in the TV set. Otherwise, an additional stage will be required
to achieve a positive picture on the TV screen. If you should encounter any diffi-
culty check with a local TV serviceman and have him look up the schematic of yourset
in his Sam's Photofact file,

THE RF MONITOR: Although the video monitor approach is by far the most desirable from
the standpoint of consistant performance and overall frequency response there are
many instances when it's necessary to use the modulated RF oscillator system, Several
instances when this might be necessary are; (1) when you're using an AC/DC set, or,
(2) when the video polarity feeding the lst video amplifier is incorrect, or,(3)when
it's undesirable to modify the family receiver,

Under these circumstances, connect the RF OUTPUT of your camera to the antennatermi-
nals of your receiver. Tune to a blank channel between 2 and 6 and follow the ad-
justment procedure outlined previously in the TUNE UP section.

NOTE: Some TV receivers may tend to overload if the RF output is connected directly
to the antenna terminals., This can be corrected either with a swamping resistorcon-
nected across the RF OUTPUT point on the DPDT RF/VIDEO slide switeh; or, by gimmick
coupling to the antenna input of the receiver. The walue of the swamping resistor
should be whatever size is required to prevent receiver overloading.

68-82 ohm

termination resistor
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2nd video

amp

from I.F.
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to brightness
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Fig. 19. Modification of standard TV receiver to a direct-drive video monitor.



APPENDIX -I-

To insure maximum life from your vidicon tube as well asthe bestpossible performance,
observe the following VIDICON rules;

1. DON'T operate or ship tube in vertical position with the target facing down,
(Operation in this position is permissible when special applications demand it,
however one runs the risk of small cathode flakings falling and lodging on the
target or the mesh screen located directly behind the target., The resultwill be
white spots appearing in the televised picture.)

2. DON'T increase the target voltage any higher than required for good pictures.
(Do not exceed 100 volts as measured from the target pot arm to ground in allAIC
designed XT-1A cameras.) Excessive target voltage results in poor shading.

3. DON'T underscan the target. This can cause a target burn which will appear in
the televised picture once normal scan is resumed,

4, DON'T overscan the target. This can cause flare (background shading) as wellas
sync instability.

5. DON'T change scanning size and/or centering once the scanned area of the target
has been properly positioned. O0ld raster maybe visible inthe televised picture.

6. DON'T turn up the beam without normal scanning.

7. DON'T leave the lens uncapped when the camera is not in operation.

8. DON'T allow an image from any extremely bright source (such as flood lamps or
the sun) to ever be focused on the target.

* ok %k k % k Kk K Kk k % k

OPERATING THE XT-1lA IN THE VICINITY OF STRONG AM BROADCAST STATIONS: When operating
your camera in the vicinity of a very strong AM broadcast station, a severe herring-
bone type interference may appear in the televised picture should you attempt to op=-
erate your camera with the bottom cover removed (such as for servicing purposes). In
such a case use a small piece of metal to shield the first two video stages...usually
a shield as small as 3 or 4 inches square is sufficient. Ground it to a nearbypoint
on the cabinet or P.C. board.

X ok % k ok ok k ¥k k Xk k %

DEMAGNETIZING CAMERA: It is possible to magnetize different items in thevicinity of
the vidicon tube during the process of soldering, if a transformer type solderinggun
was used. To demagnetize your camera simply take the same soldering gun and while it
is on, slowly wave it all around the camera (especially the front end around the lens
and focus coil) starting very close and gradually moving away. DO NOT TURN OFF GUN
UNTIL YOU ARE AT LEAST TWO FEET AWAY! A magnetized item in the vicinity of the vid=-
icon is characterized by miscentering of the scanned target as seen on the monitor.

* %k %k * ¥ * ¥ %k ¥ % k Xk

OPTIONAL HIGH FREQUENCY BOOST PROVISION: Additional high frequency peaking (result-
ing in an increase in horizontal resolution) can be added, if desired, butat a slight
sacrifice in signal-to-noise ratio. Two points are provided in the circuit.....from
the emitter of Q3 to ground and from the emitter of Q4 to ground. In each case marely
add a small disc ceramiccapacitor of any value between 470 mmfd and .00l mfd. The
exact value will depend on the amount of peaking desired. If only a small amount of
boost is required use only one of the points.

¥ % % % %k %k % % ¥k % % %

NOTATION ON ALC CIRCUITRY: Due to the very high resistance of R5 it is not possible
to directly measure target voltage, even with a VTVM, Should troubleshooting of this
circuitry ever be necessary,continuity tests (with power off) can be made to deter=
mine the source of the problem,



APPENDIX -II-

VOLTAGE AND WAVEFORM MEASUREMENTS

TABLE 1 Typical voltage readings. Taken with VIVM, All measurements taken from
ground., Readings taken with camera set up for normal televising except beam potin
maximum negative position and lens capped. Supply voltage set at -1l volts. + 15%
variations can be expected.

TRANSISTOR EMITTER COLLECTOR BASE
Q1 -0.37 -1,06 -0.95
Q@ 0 -1.06 ~0.60
Q3 -0.12 -3.25 -0.73
Ql -0.05 =550 -0,58
Q5 0 =240 -0.63
Q6 -0.04 2.8 L0722
Q7 =2,.0 -10,1 +0,90*
Q8 0 -0.06 -0.65
Q9 0 4,5 =065
Q10 4,5 -10.5 -3.10
Q11 0 -1.85 +0,42
Q12 0 =745 -0.43
Q13 =443 =645 4,5
Q14 6.0 =125 =64 5%*
Q15 ~11.9%x ~12,5%* R i
Q16 ~11.2** 12,57 -11,9%*
Q17 -11.0 wigs 8™ 211,87

*Varies considerably with different settings of associated circuit adjustment pots.
**These readings vary considerably from camera to camera depending on line voltage,
component tolerances and setting of R60, Generally the low voltage power supply
(Q14-Q17) can be assumed to be working if R60 will vary the output voltage in the
-9 todl volt range.

TABLE 2 Typical waveform readings taken with camera set up for normal televising,
All readings taken from ground. Supply voltage set at =11 volts. + 15%variations
are considered normal,

7 T f
08V
e 8v 0.4V
0525:-' / 6‘7”375«»* v dor 3on
¥ Junction of Y v

Across R43 Across R54 C16 and R36 Pin 7, vidicon | Q7 emitter
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Base Q9 Emitter Q10 Collector Q11 | Collector Q12 | Video output
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APPENDIX -III-
TROUBLESHOOTING AND SERVICING

Should you have difficulty with you camera it is suggested that you first recheck
ALL your construction steps for obvious errors. Then continue as follows;

1. After setting up camera as per the tune up instructions measure all volt-
ages and compare against Table 1 shcwn in Appendix II, Small variations
do not necessarily indicate the source of trouble; however, large ones do,.

2. If trouble can not be determined from voltage readings compare score read-
ings against those shown in Table 2 in Appendix II. Generally start with
the reading taken at the collector of Q12 followed by R54 reading, 411,Q10,
R43, Q9 base, Q7 emitter, Junction of Clé and R36, pin 7 of vidicon and
concluding with the video output. This sequence will usually isolate the
defective stage or stages with the least difficulty.

3. Should the problem appear to be due to a coil or transformer use an ohm-
meter to compare readings against those shown below;

Fl- 315 ohms T3 120v pri., = 95 ohms
Y,- 205 ohms (total series res,) 320v sec. = 1200 ohms
Yp- 33 ohms (total series res.) 643v/750ma = 1 ohm
6.3v/150ma = 3 ohms

Tl- (pins 1 to 2 = 165 ohms :

(pins 3 to 4 = 560 ohms L1- near zero resistance
T2- same as Tl L2- 1.8 ohms
NOTE: ALL RESTSTANCES + 15% L3- 95 ohms

L., To determine video amplifier operation, remove the lens and whilewatching
the TV monitor slowly advance a finger towards the front of the vidicon
tube, but don't actually touch the tube. You should observe averydrastic
increase in noise and bars in the picture. Also sync instability. This
is due to the pickup of local RF energy in the video bandpass (such as AM
radio stations, etc) caused by the antenna action of your body. Failure
to pickup such RF with the finger about 3" from the vidicon is an indica-
tion that the video stages Q1 through Q¢ are not functioning correctly.
Steps 1 and 3, above, should locate almost any problem in this section of
your camera, If the RF mode is being used it could of course indicate a
problem in this stage.

TECHNICAL ASSISTANCE: Should the above information not be sufficient to locate your
trouble you can write or phone our Technical Assistance Dept., 13th & Broadway St.,
Dakota City, Nebr., 68731 (Phone # 402-987-3771) and we will be glad to helpyou in
the necessary manner, Please give us as much information as possible, suchasvalt-
age readings, scope patterns, resistance measurements, things you have done in an
attempt to correct the difficulty, etc. The more detailed information you cangive
us, the better chance we have in making a correct diagnosis.

FACTORY REPAIR SERVICE: When needed, factory repair service is available with the
following restrictions; No service will be provided for cameras assembled using acid
core solder or to which unreasonable modifications have been made. Also,extremely
poor constructor workmanship may be grounds for our refusing to perform service,
Service fee is $10 for the first hour and $5 for each hour thereafter to a maximum
of $50. No service will be performed which is anticipated to exceed this amount
without first receiving authorization. Average service runs between 2 and 3 howrs.
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APPENDIX -III- (Cont.)

SHIPPING INSTRUCTIONS FOR RETURNING CAMERA FOR FACTORY SERVICE: Check the camera
completely over and make certain all parts and screws are securely in place, If
desired, the lens and vidicon can be omitted. Equivalent test units can be pro-
vided by our service department upon receipt of the camera. Prior to wrapping it
up, remove the top and bottom covers and insert pieces of cardboard between the PC
board and the bottom cover and between the focus coil and power transformer and the
top cover. These are for strain relief and prevent the PC board from flexing too
much when subjected to rough handling. Failure to prepare your camera inthis man-
ner almost always results in a broken PC board., Next, wrap your entire camera in
at least 3 inches of resilient packing material and seal inside a good sturdy cor=
rugated cardboard box, DO NOT SHIP VIA PARCEL POST!! Postal service is not an
acceptable method of shipping ASSEMBLED cameras. SHIP VIA GREYHOUND EXPRESS or
RATIWAY EXPRESS, INSURE FOR $250, (Allow about 3-5 days for Greyhound Expressand
about 4-6 weeks each way for Railway Express.) Ship it prepaid to:

ATV RESEARCH
13th & Broadway St.
Dakota City, Nebr. 68731
(Express Agent: Route to Sioux City, Ia. for pickup)

ATV RESEARCH WARRANTY

ATV RESEARCH warrants that all parts shall be free of all defects in materials

and workmanship under normal useage for a period of 90 days from the date of
shipment and will replace any part upon verification that it is defective. No re-
lacement shall be made on parts damaged by the buyer during the course of
andling or assembling.

The foregoing warranty shall apply only to the original buyer, and is and shall

in lieu of all other warranties, whether express or implied and of all other
obligations or liabilities on the part of ATV RESEARCH. In no event shall
ATY RESEARCH be liable for any consequential damages, loss of time or other
losses incurred by the buyer in connection with the purchase, assembly or op-
eration of its kits or components.

Kits or Forts under warranty must not be returned for replacement or adjustment
I

without tirst obtaining permission from ATV RESEARCH. In addition, the fore-
going warmanty is completely void if corrosive solder or fluxes have been used in
wiring the equipment.




- - INFORMAT ION BULLETIN NO._1O5& _ ReLFASE pATE: 4/24/73

ATV Rese)éﬁr)-gh

'ﬂ SUBJECT MATTER:__XT-1A, SERIES D MANUAL CHANGES
I3TH € BROADYAY  DAKOTA CITY, NEBR. 68731 | — BN INCORPORATING #TC-2A TARGET CONN

"'Extending your vision through Applied TV"'

All focus/Deflection Coil Kits and XT-14 Camera Kits packaged after
4/24/73 incorporate a new, improved type target connector (#TC-24).
When using this item in conjunction with the Model XT-1A, Series D
Construction Manual 1t will be necessary to make the following
changes in the manual; :

STEP #1: Alter the slze of the target hole on the PC board from 1/8"
to 9/64" to allow the shielded cable to be more easily inserted
through it.

STEP #15: In the last sentence revise to read, "In so doing, the focus
coll and PC board will be positioned slightly higher in the
cabinet and thereby prevent any shorting of the PC board to
the bottom casbinet cover.”

STEP #23: Revise the last part of the second sentence to read, "...also
the target cable must drop into the hole provided on the
board." Omit the third and fourth sentences.

STEP #25: Revise the entire step to read, "Route the cable from the
connector directly to the input of the video amplifier on
the copper side of the board and solder both the shleld and
the center conductor into the proper holes provided.

STEP #31: Revise the second sentence to read, "Make certaln the target

ring portion of the tube is completely inserted into the
target connector collar.

THANK YOU!
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PARTS LIST FOR ATV RESEARCH TRANSISTOR CAMERA

R1-500K target pot
R2-500K focus pot

R3-500K beam pot & on/off sw,

R4=2200
R5-1000 meg. ALC resistor
R6-56K
R7-100K
R8-15K
R9-3300
R10-100K
R11-10
R12-470K
R13-2200
R14-3300
R15-100
R16-100K
R17-10K
R18-1K
R19-1K
R20-1K
R21-10
R22-100K
R23-1K
R24-1K
R25-100K
R26-10K
R27-560
R28-47K
R29-1K
R30-1K
R31-330K
R32-3300
R33-220K
R34-250K vert. freq. pot
R35-6800
R36-10
R37-10K vert. height pot
R38-47K
R39-3300
R40-33K

R41-25K vert. linearity pot

R42-330

R43-10

R44-330

R45-10K horiz. freq. pot
RUE4T7K

R47-4700

R4B-47K

R49-1K

R50-10K

R51-4700

R52-560

R53=-25K horiz. width pot
R54-39

R55-220

R56-100K

MOIEL XT-1l4

R57-22K
R58-1800

R59=330

R60-1K Reg. DC adj. pot
R61-68

R62-470K

R63-100K

R61=330K

Cl-,01 disc
C2-,01 disc
C3-.01 disc
Ch- ,001 disc

C5-200mfd (two 100mfd's) 6V

C6-5mfd
C7=5mfd
C8-50mfd
C9=-5mfd
Cl0=100mfd 6V
Cll-50mfd
Cl2-5mfd
C13-100mfd &V
Cl4=10mfd
Cl5«0.1mfd
Cl6=10mfd
Cl7=50mfd
Cl8-50mfd
Cl9-100mfd &V
C20-50mfd
C2l=220mmfd disc
C22-5mfd
C23-5mfd
C24-,001 disc
C25-5mfd
C26-50mfd
C27=-47mmfd disc
C28-27mmfd disc

C29-=2,2mmfd disc or tubular ceramic

C30-220mmfd disc
C31-,001 disc
C32-16mfd, 450V
C33=3000mfd, 15V can
C34=5mPd
C35-3000mfd, 15V can

21-6.8V zener diode
Dl-Silicon diode, 600 PIV
D2-Silicon diode, 100 PIV
D3-1N60

V1-7038, 7735A, or any equiv, 1" diameter vidicon
with electromagnetic deflection and focus.

Fl-focus coil

Yy=Vertical deflection coils
Yh-Horizontal deflection coils



Q1-ATV #TQ-1222 NOTES:

Q2-ATV #TQ-2632
Q3-ATV #TQ-3177
Q4-ATV #TQ-4525
Q5-ATV #TQ-5525
Q6-ATV #TQ-6301
Q7-ATV #TQ-71
QB-ATV #TQ-8205
Q9-ATV #TQ-92
QLO-ATV #TQ-10205
Q1l1-ATV #TQ-11205
Q12-ATV #TQ-12370
Q13-ATV #TQ-13205
Q14-ATV #TQ-14205
Q15-ATV #TQ-15205
Ql6-ATV #TQ-16205
Q17-ATV #TQ-17155

T1-ATV #TMI-2 vertical osc. transformer

2,

3e

4,

All resistors 10% tolerance and 4 watt.

A1l electrolytics 15 volt rating unlessother-
wise stated.

Component changes or substitutions, if any,
will be so designated in each kit.

Resistor values followed by the letter "K"
must be multiplied by 1000 to determine
actual value, I.e., 1K = 1000 ohms.

T2-ATV #TMI-2 horizontal osc. transformer

T3-ATV #SP-506 power transformer

L1-ATV #8-20 RF osc. coil
[2-ATV #100-36 peaking coil
L3-ATV #2K-36 horiz. output coil

1-25mm lens ATV #L-64
l-lens mount ATV #FCM
1-S0239A coax connector
1-AC line cord

3=-knobs

1- printed circuit board ATV #XT-PCl

l-camera case ATV #XT-Cl
l-vidicon socket ATV #S-Al
1-DPDT slide switch

l-handle

Hookup wire

Low capacity shielded cable
Hardware

Pressure sensitive cabinet labels
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