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Murphy Radio Ltd.  B 81 receiver (1939).

Philco (uk) BV-611 and BV-612.

Murphy Radio Ltd. B 93 receiver (1940)
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Remarks.

This supplement includes a follow-up to the following WftW
Volume 3 entries: Army Broadcast Reception Sets #50 (Philco
BV-611 and BV-612), Army Welfare Receiver BV-613 #64, as
well as WftW Supplement Chapter 288.

Four types of 'Beetle' receivers, illustrated above,
are known to have been issued for the purpose of
receiving Beetle long-wave wireless transmissions.
It is possible that additional long-wave receivers
from private sources were also utilized, particularly
by the Home Guard (Appx. 1, Page 3, #4).

Operation 'Beetle' was the codename for a little-known secret invasion alert
system devised by British military planners and intelligence services. It was
implemented to prepare for the possibility of a German invasion of the United
Kingdom during the early years of World War II, when the threat was at its
peak. The system's primary objective was to utilise wireless broadcasts—
rather than land-line communications—to disseminate critical instructions in
the event of a German landing around 1940–41. Operation Beetle formed part
of a broader, layered defensive strategy developed in response to the looming
threat of Operation Sea Lion, Germany’s planned invasion of Britain.
Designed to provide early and reliable alerts, Operation Beetle was integrated
into a network of coastal observation posts, military intelligence channels,
and local Home Guard surveillance. Any suspected or confirmed landing
would trigger an alert up the command chain. Initially, the system prioritised
beach defence units, and by July 1941, its coverage was extended to include
Home Guard anti-tank positions.

Domestic broadcast receivers.
The Beetle broadcasts were transmitted via regional long-wave transmitters
and were intended to be received on standard domestic broadcast sets tuned
to specific long-wave frequencies. This approach addressed the shortage of
military wireless equipment and circumvented the slower, land-line-based
signal distribution systems. This WftW chapter primarily focuses on four
receiver models: two commercial units already in production by Murphy, and
Philco UK specifically built two models for this purpose, based on a car radio
receiver developed by Philco USA. All were powered by batteries or accu-
mulators, thereby avoiding reliance on mains electricity during power outages.

The 'Beetle' wireless receivers.
The Philco series was particularly interesting, evolving from an American-
produced 1936 car medium-wave broadcast band receiver into the BV-611
and BV-612 models. These were built in the UK at Philco London, using
British valves and components, but incorporating imported key items. Even-
tually, in 1944, when a German invasion was no longer expected, BV-612
receivers were converted to operate on medium wave and issued as troop
welfare receivers.

The 'Beetle' frequencies.
At the time this chapter was compiled, no source was found that identified
the exact frequency band used by 'Beetle'. However, based on the frequency
coverage limits of the receivers, it was likely between 200 and 300 kHz.
- Murphy B 81: 150–326 kHz, Murphy B 93: 150-300 kHz.
- Philco (UK): BV-611 and BV-612: 200-500 kHz.
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DATA SUMMARY
Maker: Murphy Radio Ltd.
Purpose: Commercial portable broadcast receiver, used in 'Beetle'.
Introduced: May 1939.
Frequency coverage: 200-550m (1500-545kHz) and
    920-2000m (326-150kHz).
Circuit features: Superheterodyne; RF stage, Mixer/oscillator, IF,
    Det/AVC/AF, Push/pull AF output. IF: 465kHz.
Valves: V1/3: VP23 (ARP12/ZA7023) 2x, V2: TP26 (ARTP2/ZA3062),

V4: HL23DD (AR8/ZA7022), V5: QP2 (ARP37/ZA2938).
Aerial: Frame aerial, external wire aerial and earth.
Weight : 25 lb (including batteries).
Size (in): Height 11, length 8¾ , width 14.
Power supply: 2-volt accumulator, 120V HT dry battery.
Consumption: LT 540mA. HT 10½ mA.

The Murphy Radio Ltd B 81 was a commercial portable broadcast
receiver introduced in 1939. In 1940, it was pressed into service as an
alert receiver for Operation Beetle, likely as a stopgap measure until
a more suitable and robust receiver could be developed. According to
one source, it was also referred to as the 'Reception Set Murphy B 81'.
The receiver operated on dry HT batteries and a 2-Volt accumulator
for the filaments.

Its electrical construction was notable: it used a frame aerial and
required an RF amplifier stage. A push-pull audio output amplifier
provided higher audio output. The main differences between the B 81
and the later B 93 included a redesigned frame aerial and a change in
the on/off switch configuration. In the B 93, the switch was no longer
integrated with the volume control but was instead implemented as a
third position on the range switch.

Murphy B 81.

Interior view of the Murphy B 81.
Top view of the Murphy B 81.

Schematic of the Murphy B 81 broadcast receiver.

Remarks.

Tune control     'Off/On/Volume' control      Band switch
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Murphy B 93

DATA SUMMARY
Maker: Murphy Radio Ltd.
Purpose: Commercial portable broadcast receiver, used in 'Beetle'.
Introduced: July 1940.
Frequency coverage: 200-550m (1500-545kHz) and 1000 - 2000m
   (300-150kHz).
Circuit features: Superheterodyne; RF stage, Mixer/oscillator, IF,
   Det/AVC/AF, Push/pull AF output. IF: 465kHz.
Valves: V1/3: VP23 (ARP12/ZA7023) 2x, V2: TP26 (ARTP2/ZA3062),

V4: HL23DD (AR8/ZA7022), V5: QP2 (ARP37/ZA2938).
Aerial: Frame aerial or external wire and earth.
Weight : 28lb Including batteries.
Size (in): Height 13½, length 7½, width 13¾.
Power supply: 2-volt accumulator, 120V HT dry battery.
Consumption: LT 550mA, HT 10 mA.

The Murphy Radio Ltd B 93 was a commercial portable
broadcast receiver introduced in 1940. It was pressed into
service as an alert receiver for Operation Beetle, serving as
a stopgap until a more robust receiver was developed. Also
known as the "Reception Set Murphy B 93," according to
one source, it operated on dry HT batteries and a 2-Volt
accumulator for the filaments.

Its electrical construction was quite similar to that of the
earlier B 81, featuring an inductively coupled frame aerial
with an RF amplifier stage and a push-pull AF output
amplifier.

Schematic of the Murphy B 93.

Remarks.
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          BV-612.
General view (left) and
internal view (right).

Philco BV-611 and BV-612.

The Philco (GB) 'BV' series.
Around 1985, I was given a copy of the working instructions
booklet for the Army-type BV-611 receiver, designated as a
'Listening Set.' It was surprising to find that it covered only part
of the long-wave broadcast band, with an extended range up to
500 kHz. Attempts to determine its intended application yield-
ed no results.

Operation 'Beetle'.
In 2011, I received a scan of a rather incomplete folder contain-
ing documents related to Operation Beetle, classified as secret.
It revealed that the operation took place during the early years
of the war, utilizing the long-wave band to be received on
Murphy battery-operated broadcast receivers.
The subject was postponed until further information became
available—many years later—when Richard Hawkins sent me
a copy of Army Wireless Equipment, originally issued in 1944
for internal staff use. This document identified four types of
Beetle receivers.
With reliable information finally at hand, it became clear that
the Philco BV-611 and BV-612 receivers were used exclusive-
ly in the secret 'Beetle' R/T network, which operated on the
long-wave band under the covert designation 'listening sets.'
After many years, the mystery surrounding their use was re-
solved. This discovery led to the creation of this chapter and the
revision of several WftW Supplement chapters.

This WftW chapter does not include details of the actual Beetle
R/T network or a list of locations of the relatively low-power
long-wave transmitters. A few selected pages from the incom-
plete document are included in Appendix 1.

Note: Due to the loss of a batch of emails, the name of the
sender of the Beetle Instructions folder was regrettably lost.
If he ever reads this, I kindly ask him to contact me, so his name
can be added to this WftW chapter.

At the time when WftW Volume 3: Reception Sets, chapters BV-611
and BV-612 were prepared, no information regarding their use with the
'Beetle' was available. The 'Beetle' was likely still protected under the
60-year secrecy act. As a result, assumptions were made about its
purpose, which later turned out to be partly incorrect.
There was very little difference between the BV-611 and BV-612. An
interesting feature was that the polarity of the 6V input did not need to
be observed—a characteristic inherited from the original 1936 design
by Philco USA.

One advantage of the Philco BV-611/612 over the Murphy 'Beetle'
receivers was that they did not require dry HT batteries, which were in
short supply at the time.

The confirmation of their use in conjunction with Murphy receivers
within the Beetle system was regarded as a significant advancement. It
ultimately led to the amendment and rewriting of three chapters: WftW
Volume 4 Supplement, chapters 288 V 1.01 and 358, and Volume 3
Amendment No. 1 V 1.01.

DATA SUMMARY
Organisation: Beetle.
Maker: Philco (UK), London.
Year of introduction: 1940.
Purpose: Listening set for 'Beetle'.
Frequency coverage: 200-500kHz.
Sensitivity: 5µV for 50mW output.
AF output: 50mW into a built-in 3Ω loudspeaker, and
    Receivers Headgear, C.L.R. Double, Mk. III.
Circuit features: Superheterodyne; RF, Mixer/osc., IF,
   Det/AVC/AF, AF output. IF: 125kHz.
Valves: V1a/b: ARP34/ZA3493 (2x), V2: ARTH2/ZA2895,
V3: AR21/ZA3497, V4: VT52/ZA11006, 6X5G/ZA3494.

Aerial: 25ft rubber insulated Wire Electric R5 on a spool.
Power supply: 6-Volt, 45 or 70Ah accumulator.
Consumption: 4.8A.
Weight (set only): 17½ lb.
Size (in): Height 10½, length 8½, width 7¼.
V.A.O.S.: ZA11579 (BV-611) and ZA14663 (BV-612).

Remarks.
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 Philco
BV-611

While comparing this circuit to that of the original donor set—the Philco (USA) Type 817—
it was observed that the 6-volt input fuse was absent in the BV-611/612.

Working Instructions Card for BV-611 and BV-612.

2 or 6



Side panel of the Philco Model 817, showing entries for
the volume and tuning controls, Bowden cables, tone
control switch socket, aerial input, and aerial trimmer.
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Remarks
The Philco Model 817, commercially known as the Philco 'Transi-
tone Model 817,' was a car radio introduced in 1936. It was a
superheterodyne, single-unit receiver designed for dashboard instal-
lation and featured technology that was quite advanced for its time.
The main unit—comprising a built-in loudspeaker, receiver, and
power supply—was connected to a remote control unit via Bowden
cables. This streamlined control unit, typically mounted on the instru-
ment panel, included a tone control switch (47). The built-in loud-
speaker was an electromagnetic dynamic type with a field excitation
coil (50) powered by the 6-volt car battery.

Philco Model 817 with the cover removed, showing its
internal construction. Three wires lead to the loud-
speaker: chassis ground, 3-ohm speaker connection,
and 6V DC for energising the speaker's field coil.

DATA SUMMARY
Maker: Philco USA.
Year of introduction: 1936.
Purpose: Car radio receiver.
Frequency coverage: 530-1,700kHz. IF: 260kHz.
Circuit features: Superheterodyne; RF, Mixer/osc., IF,
   Det/AVC/AF, AF output. Separate tone control wire (47).
Valves: 78 2x, 6A7, 75, 41, 84.
Power supply: 6-Volt vehicle accumulator.

Tone control
switch socket

Tuning control

Volume control

Aerial socket

Aerial tuning

Philco (USA) model 817.

Model 817 was almost certainly the receiver from which the BV-611
and BV-612 were developed and produced by Philco’s UK to meet the
requirements of the British 'Beetle' receiver. Aside from the omission
of the car radio remote control unit, British service-type valves and
British Army-standard components—such as tuning knobs—were
used. The IF valve was repositioned to accommodate the tuning dial,
and the loudspeaker was replaced with a permanent magnet type.

Bowden cable entry

Circuit diagram of the Philco (USA) type 817.

Remote Control Unit (right).

Main Unit.
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