





INTRODUCTION

Thla technical memorandum describes a conversion to allow a domestic
television to be used as a video monitor or as a rormal off-alr receiver at

the push of a button,

Televislon recelvers which can be used ag monltors having faclilities
for video and gound input and output are few and far between and are
normally expensive to buy. It was therefore considered reasonable to con-

vert a reliable, inexpensive receiver for this purpose.

Britiah made and rellable is the Ferguson Model 37140 which retails
between £159 and £169. It has a screen size of 14" and hag an option for

battery operation. The type of chassis used is the TX90, fig.l.

Consideration should first be given to why we need to use a monitor
rather than a normal television. Aay source of wideo information wherever
generated from, e,g. computer, video recorder, camera, etc, must gupply the
televigsion with three types of egsentlal information: the vision signal, a
synchronising signal, and, if applicable, colour information. When gather-
ed in this format they are called a composite gignal. A video monitor will
accept a composite signal without any further additions but a standard
television requirea a UNF or Ultra ligh Frequency signal., To meet this
requirement the composite signal must be superimposed onto a Radie Freguen-
cy carrier and must therefore\be passed through a modulator. Mosmt modula-
torg that are fitted in peripheral equipment operate on ‘channels 36 or 37
in the UHF band., fThese channels are not allocated to broadcasting organia—

ations and are rcserved for home entertalnment equipment.

When a television recelves this signal at the aerial mocket it must be
demodulated and returned to a composite signal before colour decoding can
take place, Thls process involves many stages of mixing and amplificaticn
which can cause a degrading of picture quality, patterning and drifting off
tune. Flgure 2 shows a block diagram of the signal path through the
televialon. 1f a composite signal is fed into the receiver after the
demodulator as shown, the signal processing atages at the front-end are

bypassed and there ig no need for the modulator at the signal source.
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Patterning and drifting are then eiiminated and picture display is greatly

lnproved,
CIRCUIT OPERATION

It is standard practice to provide video and sound input and cutput
sockets on a monitor and the interface described will glve these facili-
tiegs. Button 8 on the channel selector swiltch ié used to change over from
normal television to monitor, 1In this mode off air signals are dizabled
and external video and sound signals are sourced from the input ascckets.
Whichever signal selected is also made available at the video and szound
output sockets for distributlon to line, e.g. for recording or connecting

te further monitors.

In the TX90, sound and vislon signals are derived from the small sig-
nal comblaation IC type TDA4500. vVideo signals are then conneected to the
luma chroma processing IC UPC1365 and sound i3 Fed to the audio amplifier,
see flg.3. The path of the video and sound signals must be broken to allow
external inrputs when in monitor mode. This is achleved by CMOS switehing,

which offers low imsertion loss and szimple changeover control.

When ewitched to television mode video signals, after processing by
the TOA4500, are fed via switch ICi{¢) to the video amplifier in the tele-—
vision, see fig.3, and at the same time to the video output socket via TRI
at a standard level of 1 wvolt peak to peak. Sound signals are also proces-—
ged in the TDA4500, audio amplitvde being controlled by an internal voltage
attenuator network prior to leaving the IC. Using this method of volume
control prevents audio signals which are not controlled by the volume con-
trol from being extracted for external output., It is therefore necessary
for the audie ontput signal to be of a standard level and removed prior to
the volume control, which means a small modification to the receiver. This
is done by discomnecting the volume control potentiometer from the DC con-
trol pin of the wvoltage controlled attenuator within the TDA4500. Attenu-
ator action is now prevented and maximum audic is avallable at the output
of the IC. External audio signals are now available to be amplified by TR7
and fed to line. The original volume control is now connected in a conven—

tional manmer after Eirat AC coupling from the IC ocutput, see fig.4.
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When awltching to monitor, vidao input aignals must be amplifled and
switched into the televiaion'’s existing videa circuit and simuyltaneousaly
off air video signals disabled wging further CMOS switching, Sound signala
are treated in a gimilar manner, The action of these switches iz control-
led by the AV aync time censtant switch which is automatically operated

when button 8 on the channel selector switch is pressed,

CIRCHIT DESCRIPTION

Refer to fig.5, External video signals are terminated by R20 and are
then AC coupled via C5 to a non-inverting amplifier conglating of ¥R5, TRE
and associated components. TR4 is connected as an ewitter Follower which
allows the video sigral o bs applied to the main hoard wia IC2{¢). TRIO
i3 also fed with a video sigral and iy used to aynch separate and inverc
fleld and line synchs, which are thea interfaced via IC2{d)} to ths recelver
synch circuits, 4M1 is vsed as a video level corrector and supplies a
cowposlite video sigynal out, Its base derives wideo slgnala from off air
transmisglons when ICY{c) i=s closed and normal television iz displayed on
the screen or alternatively when IC2(c) is closed IC1({c) open, wideo input

signals are displayed on screen and also fed to video cut.

External audio signaig are AC coupled via C1 and amplified by IR2.
When IC2({(a) is closed this aignal is AC coupled to the volume contral via
C7 and through the receivar audio amplifier to the loudspeaker. When
IC2(a) iz open IC1{a)} ls closed which allows normal ‘¥ sound through from
the IV detector cirguit te €7 and the volume control. €8 iz connscted to
the centre poinc of these two switches allowing elther of the selected
audio signals to be amplified by TRT and fed to line out, TR3 acts as a
awlitch to mute television sound when using external andic inpats. XC1{hb)
switches the tuner unilr LC supply off when in monltor mode to pravent any
signal breakthrough and IC2(b) switches R11 into clrcuit for resetting the

AGC level,

THE and TRY are connected to form a monostable clrcult, When TR bage
is high its collector i3 low and "B collector is high, IC2 ham its enable
line connected to TRY collector amd ICT has bts enable line connected to

TRB collector. In this condition IC1 1s on giving normal 4w operation, and
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IC2 off, When button 8 of the channel aslector is selected, the cathode of
D1 goes low grounding the base of TRY, Its collector then goes high and
TRB collector subseguently low, IC1 then switchea off and IC2 switches on

turning che monitor circult oa,

CONSTRUCTION

Hount coumponents on printed circuit board taking care to observe
polarity of electrolytic capacitors and diode, Fit wire links where
indicated and €ik twe IC amockets, Construct aluminius metal bracket as per
fig.6 and fit two BNC sockets for video Infout and two phono sockets for
audio infout., “his bracket is Fitted to the PCB uslng three H3 buts and

bolts. Other types of Sockets may be fitted depending on requirements.

Connections to the main board of the televisjon are located along the
raar edge of the interface board. Twelve single cables, perferably of
different colours for ease of identification, should be fitted using mulei-
gerand 16/0.2 wn or aimilar, They should initially be cut to about
24 inches long and trimmed accordingly when connested to the wain board,

it is advisable to tie the cables together into a neat wiring loowm.

METHOD OF FITTING

First release the main printed board from the receiver by undoing the
self tapptng screw holding the control panel to the cabinet front. The
board will then alide back to work on. “wo different typea of printed
board have been used during production of the TX90., The modlfication can
be Eleted to sither werslon; however connection detatls are not the same
for each type. This means that the board must be identified correctly from

the ocutser.

The orlginal beexd is coded PC1130 and the number Ls printed on the
copper slde of the wailn board. If the recelver is of more recent manufac—
ture, it will be flrted with board type PC1140. Carry out the simple modi-
Elcatlony to the maln board by followlng the appropriate instructions

relating to your main board,

o
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PC1130 Conversion

1. Interchange €129 68n with R130 8208 (hole spacing is the same), This
modification undates the synch clrcult in line with the PC1140,

2, Cut track te pin B of the tuner, see fig.7 (breaks the DC supply!).

3. Remove C174 470n (located near the rear edge of the PCB).

4. Remove wire link marked LK142 {located below IC103).

5. Remove wire link marked LK10Z2 (located above volume controll.

6. Remove R114 10K and replace with wire link {located behind the volume

cantrol},

7. Cut copper track round the top and middle connections of the volume

contrel to lgolate the connections, see fig.8.

PCt140 Conversion

1. Rerove wire link marked LX110 (top of board above tuner).
2. femove wire link marked LK133 {below tuner;,
3. Remove C174 470n {located in audlc stage rear edge PCH),
4. Remove R158 270R (helow ICT03}.
5. Rewmove R114 10K (located behind volume control).
Hote R31 470R resistor should be fitted in line with the cable marked
L1O6/R126, The preferred way i3 to mount the resistor vertically into the

interface board using the hole marked L106/R126 then seldering the

interconnecting lead to the top of it.
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How slide the new interface board into the ready made plastic guldes
in the centre of the cabinet base. Route the wiring loom frem thls board
along the cabinet base and then upwards to the top of the maln recelver PCB
and come over the top near the volume control ento the copper track gide
fannlng out the leads to the appropriate connpection points shown in fig.9.
The photograph of the TX90 PCB shows the method involved but has been
exaggerated to easily identify the connections, fig.10. Keeping the wiring
loom close to the Eront of the cabinet will prevent any stray plck-up from
the line output transformer. Refit the main board iato the cabinet making
sure the wiring loom sits neatly above the volume control. Drill two holes
of 3.2 mm dlameter In the cabinet base which line up with the two 3 mm
holes on the front edge of the interface board. Fit 3 mm nuts and bolts to
secure the board, filg.1i1l.

TESTING

Switch on the recelver and select a normal TV channel and check that
the volume control operates notmally. Select button 8 and apply a video
and sound signal to the ipput sockets. Connect another monitor or an
oscllloscope to the video and sound output sockets and make sure that
external irputs are routed to the output sockets when in monitor mode and
when switching over to normal TV theae gignals now appear at the output
sockets. RV! should be set for the audio line level required, and la
normally set about halfway. Cut a hole in the receiver rear te line up

with the sockets, and the modification is complete.
CONCLUSION
The prototype monitor has operated reliably for over six months and
hag been used with the BBC and Commodore 64 computers. It has alsoc been
used to record off air television signals and to display camera outputs
glving good results,

FOOTHOTE

it should be noted that this conversion cannot be used with TX90

televisions using remote control,
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A service manual for the televislon may be porchased from Thora BMI, Sewl-conductors
P .. . - . . . R . e S )

Ferguaon Service Divislon, Lea Valley Trading Estate, Angel Road, London,

N18 3BP. T™i,2,3,4,5,8%6,7,8,¢ 8CY107 or BC10B Yranusistors
RS, 10 BC477 or BCATH Transistors
BARTS LIST DY IN4Y48 or INIIE Diode
cy, Ic2 MC14066 or 4066 CMOS Switch
Resiators
BEV1  Skeleton Preset 2K2 (RS Part No, 184-984) Mlacellaneous
R7? 4R V - Printead circult boards
RS B8R 2 — 14 pin IC holders
R20 75R 2 - BNC sockets
]21 82R 2 - phono sockety
R4, R17, R24 120R 1 - aluminlum bracket for phono and BNC sockets
R1S 3308 5 - 3 mm nots
R2,831 4T0R 3 - 3 om screws, 6 mm long
R1E 560R Aall reslators 1/4 watt carthon 2 - 3 mn acrews, 12 mm long
R25 K
12 2K2
R1t, RE3, R19, R3O 5Kk6
&1, Rld, RiB, R2B 10K
3, R& 33K
R1D. R27 47K
n22 56K
R8, R23, R26 100K
RS 270K
n2e 330K

Capacigors
od] 0.47 pf  Pprovision made on FCB for Wari., oz

Horliz, mounting

¢y, C8 i pf 16 VW Tantllum bead
&2, C3, c4, C5 10 pf 316 VW Pantilum bead
e} 470 Mf 16 VW Working (RS Part No.iQ4 499}
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FIGURE CAPTIONS

Fig.1 The receiver to be converted,

Fig.2 Sigral path of composite video or r.f. aignal.

Flg.3 Block diagram of clrcuit coperation.

Flg.4 Recenfiguration af volume control.

.

Fig.5 Cireuit diagram of interface.

Fig.6 Details of input/output socket mounting bracket,

Fig.7 Tuner modification main ¥CB,

Flg.8 Yolume control modification main PCB.

Fig.9 Interwiring detalls.

Fig.10 Method of connecting to main PCB,

Fig.11 Completed interface board.
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CIRCUIT DIAGRAM OF INTERFACE

Fig.5
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MOUNTING BRACKET FOR INJOUT SOCKETS

Fig. &
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Fig. 7
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DETAILS OF CONNECTIONS BETWEEN
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Fig. 9
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