
The Various Series
No. 13  Beacon Crest



Cover and layout: Louis Meulstee.
Cover illustration: Replica Beacon Crest,Type A (Photo Jan Poortman, PA3ESY).

The cover artwork and layout of  this pamphlet was prepared with DTP Serif PagePlus
X6, using Arial, AvantGarde, Helvetica and Poppl-Laudatio fonts. Scanned illustrations
and photos were enhanced and prepared with Adobe Photoshop Elements.
The finished publication was directly converted into PDF format.

First published  August 2024, Version 1.00, as a free to download print ready publication.

© Louis Meulstee PA0PCR
Ottersum
The Netherlands
info@wftw.nl
http://www.wftw.nl

 Aug. 2024

About this publication.
The 'Beacon Crest' ('Crest' being the combination of the designer's initials:
C.E.Ramsbottom and T.R.Smith), was a radio beacon used to home the aircraft of a main
parachute landing force to their drop zone using the standard fitted aircraft radio compass.
This was devised as an alternative to the Eureka Rebecca system.
These beacons were designed and made in a great urge by 16 Base Workshop REME,
located near Salerno, Italy, in July 1944. It would be transported to the drop zone by a small
pathfinder parachute force, which would then set up and operate the beacon within a very
short time.

The Various Series.
The Wireless for the Warrior ‘Various’ series is a range of articles on topics not directly
related, but within the original scope of WftW website and interest.  These can be
downloaded from www.wftw.nl, freely copied and distributed, but only in their current form,
preferably with mention this website.
Note that the page layout of the Various Series was setup with mirrored pages, primarily
intended for double sided (colour) printing, preferably on good quality class A paper.

For previously issued free to download pamphlets see www.wftw.nl.
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DATA SUMMARY
Organisation: Royal Electrical and Mechanical Engineers.
Developer/maker: 16 Base Workshops REME in Italy.
Year of Introduction: 1944.
Purpose: Radio beacon marking a drop zone.
Frequency: 1.6-2MHz, MCW. Believed 400Hz tone.
Estimated RF power output: Type A: 6W. Type B: 60W.
Valves Type A: Crystal osc/RF output 807, mod/tone 6J5.
Power supply: 12V DC.
Size (cm) Type A: height 6½, length 5¾, width 6.

Type B: height 8½, length 8½, width 21½.

The Beacon Crest ('Crest' being a combination of the designers' ini-
tials: T.R. Smith and C.E. Ramsbottom), was a radio beacon used to
home the aircraft of a main (parachute) landing force to their drop
zone using the standard aircraft radio compass.

It might have been 1988 when I was granted, as in previous years,
permission to visit the archives of the Royal Electrical and Mechanical
Engineers (REME) museum. At that time, doing research for the then
proposed Wireless for the Warrior series of books, I came across a
folder named ‘Beacon Crest’.  In this folder was a description of the
development of a radio beacon by a REME workshop. This beacon was
set up by parachute pathfinder forces before the main airborne landing
force. Although this topic was not related to the original purpose of my
visit, I regularly came across folders and reports with interesting
contents, of which some were scanned for future use. In this case, it
seemed unlikely, as there was a description and a circuit diagram, but
no illustration or photograph of either beacon. An article published in
'The REME Journal' was the only reference, and because in later years
nothing more was found, 'Beacon Crest' came to oblivion. Until June
2024, when I was asked to identify a couple of unknown photos of
parachute beacons retrieved from the Imperial War Museum website.
Looking carefully, I immediately remembered the Beacon Crest folder
from 36 years ago. The unfortunately not very detailed photos revealed
both the Beacon Crest Type A, of which twelve were built, and the
high-power version Type B, of which only two were made.  At that
stage, with photographs at hand, it was decided to put all the informa-
tion together in a WftW 'Various' Chapter, which was assigned to
interesting topics, not directly related to the origin of the WftW website.

The first-hand story of the 'Beacon Crest' was already published 55
years ago in 'The REME Journal' by C.E. Ramsbottom, one of the
designers. For that reason, no attempt was made to rewrite this article
and permission was sought (and granted by the REME Corps Secretary
Major (Retd.) Wright-Rivers) to reprint this article as an attachment.
Based on this article, an introduction was composed, adding more
technical details and building a working replica. In addition, some
attention was paid to the actual standard build aircraft radio compass
which was used to home to the beacon, and details of issues encoun-
tered during the construction of the beacon in 1944.
There is little doubt that these small, crude and hastily developed and
built beacons in an improvised REME field workshop played a vital
role in the liberation of Southern Europe.

Remarks

Front panel view of the Beacon Crest, fully operational
replica. The only change to the original is that, for practical
reasons, it now works on the 80-Meter radio amateur band.

This is the replica of a Beacon Crest, Type A, housed in a ubiqui-
tous No. 19 Set spare valves case. It closely resembles the origi-
nal beacon,  based on a photograph from the Imperial War
Museum and the article written by one of the designers.

Homing systems
Since the Eureka/Rebecca system was already available to guide
aircraft accurately to a drop zone, one may wonder why the Beacon
Crest was developed. This question was not addressed in the
original article. It is believed that in mid-1944, there was only a
limited supply of British Eureka and American AN/PPN-1 bea-
cons, especially considering the imminent invasion. Furthermore,
the corresponding British Rebecca and American AN/APN-2 were
not found in numerous aircraft.
Considering that all parachutist transport aircraft, such as the
American C-47 Skytrain, had as standard a radio compass which
allowed homing to a radio transmitter, a medium power transmitter
was all that was needed at the drop zone. This was an ingenious
idea, however, not many Army transmitters were capable of oper-
ating on the required radio compass frequency (200-1750 kHz).
Those available required a large aerial system, were very heavy, not
suitable for a parachute drop, and would take much time to set up,
which was unacceptable. An improvised portable beacon operating
on the high end of the radio compass frequency, which could be
carried by a parachutist, devised by the Americans, had a limited
range and no identification. And thus commenced the development
of the successful REME Beacon Crest.
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Beacon Crest Type A with accessories. Photo IWM NA 18601.

Key and Plug Assembly
No. 9, version 9.2 (Bunnell,
USA)

* Telescopic vertical rod.

Four counterpoise wires.

Aerial Base No. 11
and Aerial Base
Spike No. 11.

Ammeter HF 1A No. 3.

6J5 valve.

Lamp P2.

Tuning control.

Beacon Crest, Type A.
Housed in a No. 19 Set
spare valves case

Crystal.

807 valve.

This Operating Instructions card was attached at the inside lid
of the Beacon Crest Type A case.

Operating instructions.

Variometer

Aerial terminal.

The final aerial design of the Beacon Crest consisted of a
vertical 12ft (telescopic) mast. Four counterpoise wires
were laid on the ground under the aerial mast. This simple
setup allowed the first group of a landing force to operate a
beacon in a very short time. Most components were stand-
ard issue, apart from the telescopic vertical rod.

Marston matting.
The initial range tests of a Beacon Crest Type A were performed at
a local airstrip near Pontecagnono (this might be the current 'Saler-
no–Costa d'Amalfi' Airport) with the beacon set up close to the
Marston mat metal landing strip. These tests carried out with
American C-47 aircraft were successful, and had a range of 45 Miles.
However, after the para's with their C-47 aircraft had moved to
Marcigliana airfield North of  Rome, a disappointing short range
was reported during exercises. Investigation indicated that the
beacon was set up in open land having a very dry soil. The 12-
Inch-long earth pin, used at the previous test near the landing strip,
was insufficient to obtain a good radiation. After being replaced by
four counterpoise earth wires, ('Leads, Counterpoise, No. 2'), this
appeared much more effective than the previous earth pin and for
that reason, exact aerial matching could not be achieved. This was
eventually solved by a redesign of  the aerial tuning circuit.

The Marston Mat was a standardized, perforated steel matting material
developed by the United States at the Waterways Experiment Station
shortly before World War II for the rapid construction of temporary
runways. Large amounts of these steel planks were obviously an
excellent earth, which was painfully found during the development of
the Beacon Crest.

A section of a P.S.P.
(Pierced Steel Plank), also
known as Marston mat. Temporary runway constructed with P.S.P.

* It is not certain whether this telescopic vertical
rod was actually used in the final design. In lieu,
three 4ft. Type F aerial rods might have been used.

Ammeter on/off switch.
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Main items SCR-269
Radio Compass.

BC-433 Radio Compass receiver.
Pilot Indicator I-81

Loop LP-21 (Cut open).
Navigator Indicator
I-82.

Control Box BC-434.

The SCR-269 radio-compass was fitted in most of the
USAAF aircraft during WW2. The major components
shown here are not to scale of one another.

A simplified rough circuit sketch was drawn of the Amer-
ican unit brought in at the 16 Base REME workshop
(located in Southern Italy) with a very limited range and
no recognition tone. Note the absence of a crystal and
the 100k resistor being not connected to the control grid
in this circuit.

First design with aerial matching switch,
RF Ammeter and ground pin.

Final design with variometer matching. For the
component list see page 8.

The radio compass comprised, apart from the loop aerial,
receiver and  two indicators, a single or a double remote
control box BC-434. Only one of these control boxes
functioned at one time. Homing to a beacon was uncom-
plicated: first, set the mode to COMPass, then tune the
receiver to the frequency of the beacon,  the ID of which
was known by a two- or three-letter Morse code. Turn the
VAR knob on the navigator's indicator to zero azimuth.
Apply rudder in the direction shown on the indicator.
When the indicator was at zero, the aircraft pointed to-
wards the radio beacon. Due to drift caused by wind, the
flight path would be a curved line. It was therefore desir-
able to fly a straight line by offsetting the aircraft's head-
ing to compensate for the wind. Supporting paratroops
jumped from their aircraft when the compass indication
swung from 0 degrees to 180 degrees, i.e. when the
aircraft flew over the beacon.

The 1A H.F. thermocouple Ammeter with an on/off switch, shown in
the photo on page 2 and in the replica, was not drawn in this circuit. It
is not clear if the meter was included in the prototype only, or still
fitted as the metalwork was already made.
Slightly confusing was coil L2, drawn in the circuit diagram above as
a variable inductor, stated as a variometer in the text, but noted in the
components list as a single 120 turns copper wire on a 1-in former. A
miniature home-made variometer was actually fitted in the replica.



HT rotary transformer.

Power unit built into an empty
case of a Wireless Remote
Control Unit G.

Morse key Assembly
No. 9 ver. 1

Aerial terminal.Beacon Crest Type
B built in a  No. 19
Set case.

Counterpoise.

Ground terminal.

Beacon Crest Type B in operational use. Photo IWM NA 18611.

Beacon Crest Type B. Photo IWM  NA 18602.

Photograph showing 4 different drop zone ground beacons. Photo IWM NA 18603.
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HT plug.

12V LT plug.

Tuning lamp.

Crystal.

Eureka
AN/PPN-1

AN/PPN-1
Eureka aerial.

S-Phone head-
phone and car-
rying harness .

AN/PPN-1
Power Unit

Beacon Crest
Type B Power
unit.

Beacon Crest Tele-
scopic mast and
Aerial Base No. 11.

S-PhoneBeacon Crest
Type A.

Beacon Crest
Type B.

Beacon Crest
Type A. Key As-
sembly, power
lead and coun-
ter poise.

Wireless for the Warrior - ‘Various’ series No. 13  Beacon Crest - 4

S-Phone
suitcase

The design chosen for the larger type B beacon
for use in the invasion of Greece which required
an output of 60 watts output power used a beam
power tetrode driven by a 6V6 oscillator with a
6V6 modulating the screen of the output valve.
It was powered by a separate motor generator
fitted in an empty case of a Remote Control Unit
G, driven by a 12V accumulator.
(Source: Diary C.E. Ramsbottom).

Example of RF
output valve.

https://www.pa3esy.nl
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Details of the Beacon Crest Type A replica.
Building a working replica for the 80-Meter 'Ham' band.
Considering the author's limited resources of building, particularly
metal work, Jan Poortman, PA3ESY, living in the East of Holland was
approached to build a working replica of a Beacon Crest Type A.
Jan, who is known as an excellent builder of replicas and other elec-
tronic projects, agreed and immediately started gathering original
period components for this project. The whole process of the making
can be found on his website at: https://www.pa3esy.nl

Inside hinged lid with
working instructions.

Original, still unmodified Spare
Valves Case No. 4G. This was a
later issued universal model for
either WS No. 19 or No. 22. It
replaced the original spare
valve boxes.

An overview of all the known
spare valve cases can be found
as a free to download publication
entitled 'WftW Pamphlet No. 6' at
www.wftw.nl/downloads.html

Left-hand side view of
the Beacon Crest replica
Type A showing the  key
jack socket and 12V DC
input socket.

Rearview of the Beacon Crest
Type A replica showing the
tuning lamp P1 and the earth
terminal.

Function of controls Beacon Crest Type A.

Tuning lamp P1.

RF output tuning control.

Aerial matching control.

6J5 valve.

Crystal.

807 valve.

Aerial current
meter.

Aerial terminal.

Aerial matching
lamp P2.

After discussion, the final design
was to be equipped with two indi-
cator lamps, one for tuning and
the other for aerial loading.
Aerial Ammeters were considered
too delicate to be incorporated for
this type of service, but would
still be carried and connected if
required by a switch on the front
panel.
(Source: Diary C.E. Ramsbottom).

Meter on/off
switch.

Underside chassis view of main as-
sembly replica Beacon Crest Type A.

Left-hand side view of main assem-
bly replica Beacon Crest Type A.

Top chassis view of main assembly
replica Beacon Crest Type A.

On 12-08-2024, a first successful CW contact with the Beacon Crest
replica was established between Jan's location in Goor and the
author (PA0PCR) at Ottersum on 3580kHz, a distance of nearly
100km.
It would not be surprising that building a Beacon Crest Type A
replica found many followers within the amateur radio community.

https://www.pa3esy.nl
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Appendix 1: Reprint of the original article.
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Note: The C-43 aircraft referred to in  this article was likely the Douglas C-47 Skytrain, also known as the Dakota.  There was a
Douglas C-43 aircraft, but it was a variant of the Douglas DC-3 airliner, which was used as a staff transport rather than a troop
transport. The C-43 had limited production and was primarily used by the U.S. Army Air Forces for transporting personnel, rather than
large numbers of troops like the C-47. So, while there was a C-43, it was not a dedicated troop transport aircraft like the C-47.
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 The WftW Pamphlet series

The WftW Pamphlet series is an addition to the Wireless for the Warrior range, created to accommodate a future range
of reprints of articles and reports of historical importance, hitherto not published documents, and technical  reports on
British Army signalling. This free to download and print ready series in A4 format replaced the now discontinued ‘Overview’
booklets. WftW Pamphlet No. 5 replaced the earlier Compendium 7 A5 format free download and is now only available
in A5 printed form and free A4 format download.

In answer to requests, WftW Pamphlet No. 4 (Technical Manual Art) is also available via 'print on demand' Lulu inc.
See https://www.lulu.com/spotlight/wftw

In progress
In progress

A loose leaf folder for the WftW Pamphlet Series.
Shown right is a suggestion for a simple and inexpensive method to keep the
printed pages together in a plastic clear view A4 document folder. Printable
front and rear cover sheets, provided with the downloads, will give the folder
an attractive appearance.

In progress
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 About the Wireless for the Warrior books

The WftW Compendium series is a new addition to the Wireless for the Warrior range, currently comprising 7 books.
The new series is principally intended as a practical guide and reference source to vintage military signal communication
equipment. The books  are particularly valuable to anyone with an interest, professionally or otherwise, in this subject,
requiring an elementary but complete quick reference and recognition handbook. Containing condensed data summaries,
liberally illustrated with photos and drawings, explanatory captions and short description of the main ancillaries, its
pocket size format and laminated soft cover makes it an ideal reference and reliable companion for events such as
auctions and radio rallies, or just for browsing at leisure.

The books in the WftW Volume series are very detailed and include circuit diagrams, technical specifications and
alignment data in addition to technical development history, complete station lists and vehicle fitting instructions.
Generally no operational histories are given as these have been published extensively in numerous other books.

The Wireless for the Warrior range of books (comprising the Volume, Compendium, Supplement and Pamphlet
series) are intended as a source of reference to the history and development of radio communication equipment used
by the British Army from the very early days of wireless up to the 1960's. Line equipment and military radio
communication equipment from other countries is also covered in the recently published Compendiums. For detailed
information, review pages and order information visit www.wftw.nl

The WftW ‘Supplement’ series are full colour reprints of previously
published WftW Vol. 4 Supplement ‘Chapters’.

WftW ‘BUGS’ is a recent book
describing the technical history of
telephone and room surveillance
systems of the Stasi. It was written in
cooperation with Detlev Vreisleben.
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