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1.1

1.2

1.3

1. GENERAL

Brief Description.

The “Argosy” Receiver type C95150 is a l4-valve superheterodyne receiver covering
frequency ranges of 12 to 60 ke/s. and 100 ke/s to 30.1 Mc/s in 12 bands. Variable selectivity
is provided in the LF. channel, and a noise limiter and crystal calibrator are incorporated in the
unit.

The receiver has been approved as complying with the requirements laid down in the British
Post Office Specification for a general purpose receiver as called for in the Merchant Shipping
(Radio) Rules 1952. In addition to its application as a marine receiver under the type number
MS6, the unit is also suitable for general use in fixed stations, in which application it is known
as type CR-3A. Minor differences occur in the two types of receiver in order to provide the
different time-constant A.G.C. functions required. The differences are detailed in sub-section

3.1

Two power supply units are available for operating the receiver, one for use on a 24V. D.C.
supply and the other for operation on 100V. and 200 to 260V, 40 to 60 cycle A.C. mains. The
power supply units are built into matching cabinets and are designed to stand alongside the
receiver.

Frequency Ranges

The twelve frequency ranges incorporated in the receiver are as follows:-

Range Frequency Limits Coverape Ratio
1 12 - 60 Kefs 48 Kilocycles 5.00
2 100 - 255 Kcis 155 Kilocycles 2.55
3 250 - 630 Kcofs 380 Kilocycles 2.52
4 625 - 1650 Kcis 1025 Kilocycles 2.64
5 16 - 42 Mcis 2600 Kilocycles 263
6 40 - 79 Mcss 3900 Kilocycles 1.98
7 7.7 - 11.6 Mcis 3900 Kilocycles 1.51
8 11.4 - 153 Mcfs 3900 Kilocycles 1.34
9 151 - 190 Mels 3900 Kilocycles 1.26
10 188 - 227 Mofs 3900 Kilocycles 1.21
I1 225 - 264 Mcis 3900 Kilocycles 1.17
12

262 - 30.1 Me/s 3900 Kilocycles 1.15

Summary of performance

Frequency Coverage: 12 to 60 Kc/s and 100 Ke/s to 30.1 Me/s in twelve ranges. The receiver
is capable of receiving type A1, A2, and A3 emissions on all ranges.



Intermediate Frequency:

(a) 85 Kc/s on the first three ranges, covering 12 to 60 Kc/s
and 100 to 630 Kc/s.
(b)  On the remaining bands the receiver is of the double

conversion type; 1* LF. - 585 Kc/s, 2 LF. - 85 Ke/s.

LF. Channel Selectivity: Four alternative bandwidths are provided and selected by a
switch. The characteristics are summarised in table 1 at the end
of this subsection

Image Ratio: 12 Ke/s to 4.2 Kofs 80 db.

4.0 Mc/s to 15.3 Me/s 60 db,
15.1 Mc/s to 22.7 Me/s 50 db.
225 Mc/s to 30.1 Mc/s 40 db.

LF. Rejection Ratio: (a) Mot less than 90 db. when the LF. is 585 Ke/s.
(b)  Not less than 60 db. when the LF. is 85 Ke/s.

Sensitivity: The standard output of 50mW. is obtained with the A.G.C.
switch is in the OFF position and with the R.F. and AF. gain
controls in the fully clockwise positions, when the following
inputs expressed in db. above 2 pV. are applied.

Frequency Type Al Wave Type A2 Wave
12 - 160 Kefs 30 db. (32 uV.) -
160 - 1500 Kc/s 20 db. (10 uV.)  30db. (32 pV))
1.5 - 10,0 Meis 10 db. (3.2uV.) 20dhb (10 uV.)
10.0 - 30.1 Mcis 20 db. (10 uV.)  30db. (32uV.)

Signal/Noise Ratio: * 12 to 60 Kc/s. Signal + noise/noise 3 db. for 5 to 10 pV.

input.

100 Ke/sto 4 Mc/s.  Signal + noise/noise 3 db. for 1 to 3 pV.
input. (FILTER switch at “intermediate™).

4 to 30.1 Mc/s Signal + noise/noise 5 db. for 1 to 3 pV.
mnput. (Filter switch at “intermediate.™)

-* The signal/noise ratio of the receiver is measured under the following conditions.

(a)

Below 4 Mc/s the dummy aerial is a 400 uuF. Capacitor.

(b) Above 4 Mc/s. the dummy aerial is a 75 ohm non-inductive resistor.

(c)

(d) Standard output

Type A2 signals are modulated 30% at 400 cycles.

is | mW. at the headphone jack.



Automatic Gain Control:

Cross Modulation:

Intermodulation:

The A.G.C. system is such that the output rises by thess than 10
db. for an input change from 10 pV. to 0.1V (80 db.)

This does not apply on range 1 (12 to 60 Kc/s) where A.G.C. is
not normally used.

The change in the receiver output will not exceed 3 db. under
either of the following conditions.

(a) The FILTER switch is set to “intermediate” and the A.G.C.
switch ON. The receiver is adjusted for the standard output with
a type A2 input signal at a level of 1 mV. At any frequency above
160 Kc/s. A type Al signal at a level of 100 mV. At 10 Ke/s
above or below the original signal is simultaneously applied.

(b) The Filter switch is set to “narrow” and the A.G.C. switch
to OFF. The receiver is adjusted for the standard output with a
type Al mput signal at a level of 30 puV. at any frequency in the
tuning range below 160 Kc/s. A type Al signal at a level of
30,000 pV. at 5 Ke/s above or below the original signal is
simultaneously applied.

The receiver will not produce an output level greater than -30 db.
under the following conditions.

The FILTER switch is set to “intermediate” and the A.G.C.
switch OFF. The receiver is adjusted for the standard output with
a type A2 input signal of 1 mV. At a frequency above 160 Ke/s.
The modulation is removed and a type A2 signal at a level of 30
mV. 10 Kc/s. above or below the original signal is simultaneously
applied.

The receiver output will not exceed the standard output under the
following conditions.

The FILTER switch is set to “intermediate” and the A.G.C.
switch to OFF. The receiver is adjusted for the standard output
with a type A2 input signal at a level of 30 pV. at any frequency
between 160 and 550 Kc/s. This signal is removed and any two
interfering signals, one of each type and one of type A2_ each at a
level of 0.3V. are simultaneously applied. The frequencies of the
two signals are such that they give no appreciable output when
applied alone, but their frequency sum or difference is equal to
the frequency of the original signal.

The A.F. response of the receiver is within 6 db. for frequencies
between 330 and 2,500 cycles.



Non-linear Distortion:

Radiation:

With the A.G.C. inoperative and the receiver adjusted for the
standard output, the harmonic distortion is less than 5% for a
signal modulated 30% at 400 cycles and at an input level in the
range 30 to 10,000 pV. for 80% modulation under the same
conditions the harmonic distortion does not exceed 15%

The receiver does not produce a field exceeding 0.1V /metre at a
distance of one mile.

Tuning Drift and Stability: (a) After the receiver has been switched on for 5 minutes, the

Tuning Accuracy:

Calibrator:

Noise Limiter:

frequency drift in any subsequent 5-minute period will not
exceed 0.03% for frequencies below 1.6 Me/s and 0.01%
for frequencies above 1.6 Me/s.

(b) A 5% change in the supply voltage will not cause a
frequency drift greater than the figures quoted in (a).

(c)  Afier | hours run, a temperature change of 5°C. within the
range 0°C. to 50°C. will not produce a frequency change of
more than 0.1% for frequencies below 1.6 Mc/s and 0.03%
for frequencies above 1.6 Mc/s.

The backlash in the tuning mechanism does not exceed 0.5 degree
at the tuning knob.

Harmonics of a 500 Kc/s crystal oscillator provide checking
points at 500 Kc/s intervals from 500 Kc/s to 30.1 M/s,

The level at which limiting takes place is set to provide the
optimum average working conditions.

Audio Qutput: ImW. into high-impedence headphones, 100 mW. into a
loudspeaker. '
.TABLE 1
Table of FILTER switch Settings.
Attenuation in db. Wide Intermediate Narrow Very Narrow
[ =40 Kefs + 1.5 Kcls + 0.75 Kc/s +0.25 Ko/fs
30 + 8.9 Kefs +4.0Kcfs +2.0Kc's + 1.0 Kc/s
60 + 16.0 Ko/s + 8.0 Ke/s + 4.0 Kc/s +2.0Ke/s
90 + 32.0 Ke/s +£16.0 Ke/s = 8.0 Ke/fs + 4.0 Kc/s




1.4

L5

1.6

Power Requirements

(a) With Power Converter Unit tvpe H95151

Input: 24V. D.C. at 2.9 amperes.

(b) With Power Converter Unit type H95152

[nput: 100 to 120V, or 200 to 260V, 40 to 60 cycles.

Power Consumption: 90W. at 240V, 50-cycle input.
Dimensions and Weights

(a) Receiver type C95150

Depth: 16” excluding knobs and connectors

Height 127
Width: 16"
Weight: 74 Ib.

(b) Power Converter Unit tvpe H95151 or H95152

Valve and Vibrator Complement

Height: 127
Depth:. 15"
Width: 6"
Weight: 26 1b.

{(a) Valve Type
Vi 6BA6
V2 6BAG
V3 6AES
V4 6C4
V5 6BAG6
V6 6BA6
V7 6ALT6
V8 6ALS
Vo 6AU6
V10 6C4
Vil 6AES
Vi2 6AES
V13 6AUG

V14

6ALS

Function

1 R.F. Amplifier

2™ R.F. Amplifier

1* Mixer

1™ Oscillator

1¥ LF. Amplifier

2" IF. Amplifier

3" LF. Amplifier

Detector and MNoise Limiter
1 A.F. Amplifier

2" AF. Amplifier

2" Mixer/Oscillator

B.F.0. and Buffer Amplifier
A.G.C. Amplifier

A.G.C. Rectifier



Total Valve Complement for Receiver

4 type 6BA6
2 type 6C4

3 type 6AUG
3 type 6AER
2 type 6ALS

(b) Power Converter Unit type H95151

Vvl Valve type OC3/VR105
VIB.1, VIB.2  Vibrators type V6524

{c) Power Converter Unit type H9152

Valve Type Function
Vi 5Y3G Rectifier
V2 OC3/VR105 Voltage regulator

1.7 Mechanical Construction

An unorthodox method of construction has been chosen for this receiver in order to
provide a rigid assembly capable of withstanding heavy vibration and mechanical shocks.
The open method of construction used provides easy access to all parts of the receiver for
maintenance purposes. The main frame, which carries the front pane and controls, slides
into a metal case, which is arranged foe screwing onto a wooden desk or table.

(a) Main Frame

The main framework of the receiver consists of . two flanged plates held together
by four tubes, the tubes being extended forward to provide mountings for the front
cover. The front and rear flanged plates provide a mounting for the hollow shaft on
which the coil turret revolves, and also for four sub-chassis assemblies as follows:-

(a) Radio-frequency unit.

(b) Four-gang capacitor unit with gearbox and tuning mechanism.
(¢) 1stLF. and 85 Kc/s block filter unit

(d) Main LF. unit and audio unit

The calibrated frequency scale and all controls are mounted on the forward side
of the front plate, while the aerial and power input connectors are mounted on the
rear of the plate.

(b) The turret accommodates 12 coil ranges, each range consisting of four coil units.
The turret itself consists of a central tube carrying five discs, the space between the
discs being further divided by 12 plates to form 48 housings for the coil units. The
plates carrying the coil units are attached to the turret by self-tapping screws
engaging with the edges of the dividing plates. The eads to the coils are brought out



(c)

(d)

(e)

()

to sterling silver contact heads fitted in insulating panels riveted to the coil mounting
plates. When the turret I rotated these contacts engage with phosphor-bronze contact
fingers mounted on the radio-frequency unit.

The coil turret is mounted on a hollow axle, the ends of which pass through the
front and rear plates forming the main frame. The axle is held in place by the “U”
bolts. When the axle is withdrawn the coil turret can be removed bodily from the
receiver,

Turret Drive Mechanism

The turret drive mechanism consists essentially of a modified Geneva
movement. A wheel with 12 slots is fixed to the coil turret. The range selector
control operates a disc which carries two ball races set at opposite points of the
periphery of a circle. These ball races form driving pegs by engaging in the slots of
the wheel attached to the coil turret. This form of drive has a high mechanical
advantage at the time when the coil contacts are being engaged or broken. The
mechanism gives two stop positions for each revolution of the dnving shaft. The
steel ball which falls into one or the other of the two detents in the periphery of the
driving disc. The lifting of the ball when the range selector control is operated is
arranged to open two pairs of contacts, which break the H.T. supplies to early stages
of the receiver while the turret is moving.

Tuning Capacitor Drive

Four variable capacitors are used to tune the receiver, consisting of a three-gang
capacitor mechanically coupled to a single unit. The tuning control is coupled to the
ganged capacitor through 20/1 reduction gear chains. Two paralle]l gear chains are
used, and are wound up against each other by a tension spring to provide against
backlash. Two small balls embedded in one of the driven gear wheels are arranged
force forward a sprag when the ganged units near each end of their travel. This sprag
interferes with a peg set in the back of the boss carrying the circular logging scale,
and limits the gang rotation to 174 degrees and the rotation of the varying shaft to
slightly less than 10 turns. The tuning knob is weighted to give some fly-wheel
action, and has a slipping clutch in the form of a spring loaded ball engaging in a V
groove.

Radio-Control Unit

This assembly has four sets of fixed contacts which engage with silver studs on
the coil units. The chassis is provided with adjustable mounting screws so that the
correct pressure on the contacts may be obtained. The correct angular setting of the
turret contacts can be achieved by moving the slotted wheel relative to the turret
assembly.

1" LF. and 85 Kc/s Block Filter Unit

This unit carries two Oak switches. The longer one provides four alternative
bandwidths in the block filter. The shorter one is coupled by a flexible stainless



(2

(h)

shaft cable to rotate with the coil turret, and bridge the 585 Kc/s LF. stage into
operation on bands 4 to 12 inclusive. A pair of 1:1 gears take the drive from the
turret to a small auxiliary shaft mounted through the front plate. The drive to the
swiich is taken from this auxiliary shaft.

This unit comprises the LF. amplifier and audio frequency amplifier sections of
the receiver, together with the A.G.C. and B F.O. facilities. The controls for these
parts of the receiver are located in other parts of the equipment, which is mounted
directly at the front of this section with an extension shaft protruding through the
front panel.

Frequency Scales

Twelve frequency scales and a logging scale are printed on a rectangular perspex
plate. A vertically displaced pointer traverses these scales. The pointer is driven at
each end by a nylon-glass cord wound on a drum in the tuning drive mechanism.
The scale corresponding to the selected frequency range is high-lighted by a
horizontally-disposed sight board, which moves vertically in sympathy with the
rotation of the coil turret. The sight board is driven from the auxiliary shaft
mentioned in (f) above via nylon-glass cords. A logging scale is provided, and
consists of two parts. The first part is a linear scale with areas marked 0 to 9
displaced immediately below the frequency scales and traversed by the wvertical
pointer. The second part is a 4-inch disc coupled to the main tuning knob. The disc
has a circumferential scale of 100 divisions and is viewed through a window above
the knob. The circular scale makes 10 revolutions while the vertical pointer
traverses the linear scale. The two scales in combination provide an extended scale
of 0 t0 1,000 divisions with an equal length of approximately 125 inches.

These parts of the scales which are occupied by the marine service bands are
marked by a thickening of the base line of the scale. A “notch” in the thickened
section indicates the approximate portion of that part of the band reserved for
calling,

Power Converter Units

These units are constructed on small folded chassis attached to the rear of the
front panel. The form of construction is conventional, and the units slide into a steel
case similar in styling and finish to that of the receiver unit.
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2. INSTALLATION AND OPERATION

Installation

The receiver and the power converter units are designed for bolting or screwing
directly to a wooden desk or plinth. The receiver and the appropriate power converter
unit may be mounted side by side, being of the same height and styling. A minimum
space of approximately 4 inches should be left behind the units for the connecting cables.

Alternatively the power converter unit may be mounted elsewhere, within the range
of the interconnecting cable supplied

Interconnections between the power converter unit and the receiver are carried on a
2" 67 long cable and plug assembly supplied with the equipment. In the case of the
Power Converter Unit type H95151, the external connections to the system, excepting the
aerial, are carried on a second cable assembly, one end of which carries a plug to mate
with the connector CM1 on the unit, while the other end is intended to be connected to a
terminal strip on the wall of the station.

Where a Power Converter Unit type H95152 is used, the 6’ long three-core mains
cable should be plugged into a convenient three-way mains socket. External connections
to the system (muting relay energisation and 600 ohm output) should be made through
the back of the 12-way plug at the power converter unit end of the interconnecting cable
assembly. The unit must be adjusted for the correct input voltage as detailed on Drg.
95152D1.

The aerial feeder should be of type PT11m coaxial cable or similar, and is connected
to the socket at the rear of the receiver through a series B50868 coaxial connector
supplied with the equipment. The receiver muting relay normally fitted is for operation
on 24V D.C. After the installation of the equipment has been completed, the de-
sensitising control RT2, which is made accessible by removing a screw in the front panel
of the receiver, should be adjusted for satisfactory operation of the listening-through
facility.

ation

2.2.1  Controls on Power Converter Unit type H915151

OFF/L.T.ON/H.T.ON

-

'
Controls the application of power to #he unit. A pilot
lamp indicates the operation of the two steps of the switch. In the
centre position, L.T. only is applied to the receiver, and in the
third position H.T. is also applied.

The switch is arranged so that when passing from the
LT. ON position, a starting resistor R1 is momentarily
inserted to limit the starting current surge when the

vibrator starts up.



VIB.1/VIB.2

10

. This  control enables the vibrators installed in the unit

to be changed owver. The changeover can only be
accomplished when the “power” switch is in the OFF
positions a shutters closes the hole in the front panel
which gives access to the change over switch.

2.2.2 Conirols on Power Converter Unit H35152

HEATERS

HT.

This switch applies power to the primary of the transformer. L.T.
is applied to the receiver and a pilot lamp lights to indicate the
function,

Controls the application of H.T. to the receiver. In the OFF
position, a dummy load is substituted for the load of the receiver.
In the ON position, a pilot lamp lights to indicate H.T. ON.

2.2 3 Controls on Receiver type C95150

RANGE

Select the frequency range required. The selected range is
highlighted by a white sight board behind the scale.

Tuning Control (Unmarked) This control operates in conventional manner. Refer to Operating

R.F.

AF.

FILTER

AERIAL

ANL.

B.F.O. (switch)

B.F.O. (tuning)

AGC.

Notes below for further details.

This control adjusts the gain of the two R.F. amplifier stages, and
the first two LF. stages.

Controls the input to the 1% audio amplifier.

Selects one of four alternative bandwidths in the 85 Kc/s filter.
Refer to Operating Notes below for further information.

Adjusts the tuning of the aerial input stage. Adjust the control for
optimum results when the required station has been tuned in.

Brings a series-type noise limiter into action. This feature is
useful in reducing impulse-type noise such as that caused by
electrical machinery. The level at which limiting occurs is fixed.

Brings the beat-frequency oscillator into action for the reception
of Al waves

Controls the frequency of the beat note produced by the injection
of the beat-frequency oscillator signal.

Brings automatic control into operation.






















































































































































