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MODULATOR MD1/506

Introduction

The MD1/506 accepts an audio or video signal and
produces an r.f. output which is amplitude modulated
by the input signal. It consists of an oscillator feeding
a Cowan type diode-bridge modulator via a doubler/
tripler stage. The fundamental oscillator frequency is
set in Band I or Band Il to give any required output
frequency from 100 MHz up to the top of Band III.
The units are pre-aligned and not directly tunable
between channels. An external power source is
required.

The MD1/506 was designed to form part of the
MDI1M/505 or the MD1/502 Wide Band Sound and
Vision Modulators. It is mounted in a CHI1/12A
chassis with index-pegs 15 and 39.

MD1/506

General Specification
Video Input

R.F. Qutput (vision or

sound)

Sound Input Level (for

100% modulation)
Input Impedance
(modulation)

Carrier Leak

Non-linearity Distortion

k rating (625-line 2T pulse

and bar signal)
Differential Gain Error

Differential Phase Error

MD1/506

—5dB wurt. IV pp
with bottom of syncs at
ov

035V to0-S5Vpp
+8 dB w.r.t. 1 mV (i.e.
‘0’ programme level

which peaks to +8 dB.

.15 ohms

less than 4 mV p-p
less than 3%

less than 0-5%

less than 2%

less than 0-5°

continued overleaf
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Circuit Description

The circuit diagram is given in Fig. 1. The
crystal-controlled oscillator TR1 may be pre-set to
any frequency in Bands I and II. Inductor L1 is the
main tuning control; L2 and CS5 suppress spurious
oscillatory modes.

Transistor TR2 is a buffer amplifier driving the
doubler/tripler TR3. Transistor TR4 is a tuned
amplifier and drives the Cowan type bridge modu-
lator. This type of modulator has a number of
advantages:

(a) It is simple, robust and suited to unbalanced
operation.

(b) When balanced, there is no r.f. output in the
absence of modulation but, by mixing a d.c. bias with
the modulation input, a normal full carrier double
side-band a.m. signal is produced.

(c) With a large r.f. drive, the output is reasonably
independent of drive amplitude.

The differential capacitor C23, adjusts the balance
of the bridge and is set for minimum carrier leakage.
Bias for the modulator is supplied from an associated
unit. For 625-line working with negative modulation,
a negative bias is required; for the 405-line system
with positive modulation and with the bottom of
syncs at or near zero carrier level, the d.c. component
of the signal itself provides the required bias. For a.m.
sound a bias is required but the polarity is not
important. If frequency changing is involved, as in the
MD1/502 when operating with f.m. sound, bias is not
required.

The r.f. filter, LS and L6 with C25, isolates the
modulator input from the r.f. circuits. The filter in
the r.f. output lead removes unwanted products of
the modulation process.

Maintenance

Routine maintenance is not required but the
following checks can be made occasionally and after a
change of frequency (see table of component values
on Fig. 1).

The Low-pass Filter in the modulator input should
cause no degradation of a pulse-and-bar signal. This
can be monitored with an oscilloscope and high-
impedance probe at the junction of R16 and R17.
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Oscillator Adjustment

The circuit should not oscillate if the crystal is
removed. If it does oscillate screw in the core of L2
until oscillation just ceased.

With the crystal in position, check the frequency
with a counter connected to SKT A. The core of L1
is set just off the point of peak output on the ‘slow’
side; the frequency should then be correct. The
oscillator output, measured at the junction of C10
and C29 should be 2 volts p-p. A final check of the
frequency should be made at SKT A after a
30-minute run with all screening in position. Any
readjustment of L1 must be made with a non-metallic
trimming tool.

Doubler/tripler Adjustment.

Monitor on the base of TR3 with an oscilloscope
and high-impedance probe or with an r.f. valve volt-
meter and adjust C30 for maximum output at the
fundamental frequency.

With the r.f. valve voltmeter at the junction of C37
and R23, adjust C34 and C35 for a maximum at the
doubled or tripled frequency.

With the valve voltmeter at the junction of C41
and T1 adjust C39 for maximum output. This should
be between 5 volts and 6-5 volts p-p.

The coupling between L11 and L12 should not be
disturbed as this may introduce unwanted sub-
harmonics into the output.

Modulator Bridge Adjustment.

Connect an oscilloscope, terminated with 75
ohms, to R.F. Qut(mod). Terminate the modulation
input with 75 ohms. Adjust C23 for minimum output
which should be less than 4 mV. In some units there
may be a resistor connected between one end of the
secondary winding of T1 and chassis. This is added
during manufacturing tests to assist the required
minimum leakage. The value of this resistor will be
between 68 ohms and 6-8 kilohms.

Reference
1. Designs Department Specification No.4.32(69)
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Fig. 1. Circuit of the Modulator MD 1/506
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