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MAIN EQUIPMENT USED AT 547 SIG TP 

and  

NVA/VC COMMUNICATIONS EQUIPMENT 

 

SET ROOM 
 

R5223 HF Receiver 

 
Figure 1: R5223 front view 

 

 

The R5223 is an Australian made communications receiver, manufactured by TCA. 
(Telecommunication Company of Australia, a subsidiary of Philips). It was designed 
and made in Adelaide in 1961 for the Australian Army and called the Reception Set 
R5223. The receiver covers 1.5mcs to 30.5mcs in 29 bands, each band being 1mc 
wide and centered on the frequencies 2 to 30mcs. It is a 13 valve super heterodyne 
receiver using double conversion (the 2 lower bands are single conversion only), and 
is suitable for CW, MCW, and VOICE.  It is in an aluminium watertight case, and even 
the speaker is waterproof. Flanges can be added to the side of the case to rack 
mount the unit. The power requirements can be selected to be 240VAC, 110VAC, or 
12VDC. 
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Figure 2: R5223 interior 

 

 

 

 

 

 

  

The R5223 receiver was not suitable for 

operations with 547 Sig Tp.  There were 

numerous failures and they were eventually 

replaced by the Collins R390. 
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Collins R390 HF Receiver 

 

The Collins R390/391 Receiver replaced the R5223 and was used extensively by the Troop 
during the Vietnam deployment. 
 

 

Figure 3: Collins R390 

 

 

Figure 4: Collins R390 
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Racal RA217 HF Receiver 

The RA217 were issued for the ARDF Kit, however, when additional spares became available 

some were installed in the Set Room. 

 

 

Figure 5: Racal RA2171 

  

                                                           
1 http://www.tuberadio.com/robinson/museum/RA217/ 
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Receiver Radio RA-329 

In 1968 the Troop also had two Receiver Radio RA-329 issued with the ARDF equipment2. 

The RA329 is an HF receiver covering the frequency range  from 1 to 30 mhz. The 

receiver is a transistorised version of the RA17 receiver (which uses valves and 
shares the same architecture), being a triple conversion super heterodyne 
receiver, utilising the Wadley loop system. The RA329 has a mechanical digital 
frequency readout with 2 separate knobs for setting the frequency, one for 
kilohertz and another for megahertz. It receives AM, SSB, DSB, MCW, CW, and 
FSK phM and FM. It has variable IF bandwidths of 13 khz, 3 khz, 1 khz, and 200 
hz. It weighs 18 kg in the rack cabinet.  

The receiver was made by RACAL Electronics, Bracknell, Berkshire, UK, between 
1969 and 1972. This RA329 main unit consists of an RA217D receiver, an FSK and 

terminating unit called the MA323, and a 19" rack frame called the MA322. 3 

 

 

Figure 6: Receiver Radio RA-3294 

 

  

                                                           
2 AWM103 F38/71/22 Accounting Stocktakes Handover-Takeover 547 Sig Tp, 28 Aug 68. 
3 http://www.tuberadio.com/robinson/museum/RA217/ 
4 Ibid. 
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R744A VHF Receiver (OA 1451/PRR) 

The R744a was first noticed being used for VHF intercept in 1966. The July 1970 Stocktake 

listed the equipment as The Receiver Group OA 1451/PRR Qty 1. The OA1451 primarily 

consisted of  R744A VHF Receiver. 

 

 

Figure 7: RA-7441A VHF Receiver5 

 

 

 

                                                           
5 http://www.radiomuseum.org/r/military_oa_1451prr_r744a.html 
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Reception Set R216 

The unit had two Reception Sets R216 held in the Q store for intercept of Low Level (VHF) 

communications.6 

 

Figure 8: Reception Set R2167 

  

                                                           
6 AWM103 F38/71/22 Accounting Stocktakes Handover-Takeover 547 Sig Tp, 28 Aug 68. 
7 http://www.wftw.nl/rsets.html 
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Philips EL Tape Recorder 

 

 

Figure 9:  Philips EL Tape Recorder8 

 

 

  

                                                           
8 http://raremanualdepository.blogspot.com.au/2015/04/philips-el3549-tape-recorder-manuals.html 
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AN/PNH-4 Recorder Reproducer 

The equipment list for 1968 shows Recorders AN/PNH-4 as being held. 

 

Figure 10: Recorder, Reproducer Set AN/PNH-4 – Carry Case9 

 

Figure 11: Recorder, Reproducer Set AN/PNH-410 

  

                                                           
9 http://www.antiqueradios.com/forums/viewtopic.php?f=1&t=266980 
10 Ibid. 
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Nagra Tape Recorder 

The Nagra was the main tape recorder used in the Set Room and Processing area. 

 

 

Figure 12: Nagra tape recorder 
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ARDF 

Racal RA217 HF Receiver 

See Set Room above. 

Akai X-V Tape Recorder 

The Akai Tape Recorders were issued with the ARDF Kit. 

 

 

Figure 13: Akai X-V Tape Recorder 
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ARDF Communications - Ground  

The RT-524s were contained in the ARDF Ground Control Console to communicate with all 

ARDF aircraft.   The RT-524 was coupled with the Nestor KY-8 for voice security. The Collins 

390 Receiver was used for target guidance. 

 

 

RT-524 (AN/VRC46) 

 

Figure 15: RT-524 

 

Figure 14: ARDF Ground Control Console 
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Specifications 
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KY-8 Voice Security Device 

The ARDF ground station communications were covered by KY-8 Speech Security 

Equipment. 

 

 

Figure 16: TSEC KY-8 
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Aircraft Communications   

The AN/PRC 77 Radio Set 

The PRC-77 was used in the aircraft for air to ground communications by the ARDF operator. 

The set used an external antenna on the aircraft.   

Normally the AN/PRC-7711 was ‘coupled’ with a KY-38 for secure speech. 

The AN/PRC-77 is a manpack, portable VHF FM combat-net radio transceiver manufactured 

by "Associated Industries" and used to provide short-range, two-way radiotelephone voice 

communication. 

Freq range: 30-75.95 MHz (920 Channels using 50kHz steps)  

Range: up to 8km  

Power Output: 1.5-2.0W 

 

Figure 17: AN/PRC-77 

 

Figure 18: AN/PRC-25 (later model  77) 

 

                                                           
11 AN/PRC translates to "Army/Navy, Portable Radio, Communication. 
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KY-38 Voice Security Device 

 

Figure 19: KY-38 

 
 

The AN/PRC 77 entered service in 1968 during the V 

AN/PRC-64 the earlier AN/PRC 25. It differs from its predecessor mainly in that its final power 

A\amplifier stage is solid state and not vacuum tubes. 
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AN/PRC-64 

Two AN/PRC-64 were issued to the Troop and they were primarily used as beacons for calibrating 

the ARDF equipment. 

USA Spy Radio Set12 

The AN/PRC-64 was a true spy radio set, developed by Delco in the USA in the early 1960s as a possible 

successor to the AN/GRC-109 (RS-1). It was intended for use by Special Forces (SF) and for espionage 

activities. The design was based on the Delco 5300 that was used by the CIA. It was extremely popular 

with the Special Operations Group of the Australian Army in Vietnam. 

During their operational life, most of the PRC-64 units were upgraded to PRC-64A, which allowed faster 

burst transmissions in combination with the AN/GRA-71 burst encoder that was connected to the 7-pin morse 

KEY socket. 

The PRC-64 was an extremely compact unit for its time and measures only 25 x 13 x 12 cm. Even when 

packed together with the accessories in the canvas carrying bag, the set measures less than 35 x 14 x 14 

cm and weighs less than 3.5 kg including the battery. The unit is powered by an internal battery and is 

switched on by opening the top lid. The small size however comes at a price, as the HF output power is no 

more than 5 Watt (CW morse) or 1.5 Watt (AM voice). 

Frequency selection of the PRC-64 is crystal controlled, limiting its operation to 4 preset channels. 

Receiver and transmitter each have their own set of 4 crystals to allow split-frequency operation. The 

frequency range is from 2.2 to 6.0 MHz. RX and TX frequencies are usually written in a table inside the top 

lid. The crystals were stored in a compartment behind the table 

 

 

Figure 20: AN/PRC-64 

 

 

 

 

                                                           
12 http://cryptomuseum.com/spy/prc64/index.htm 

Note 
The troop was allocated three crystals: 

Serial Nos 5752. 4490, 5185 that relate to frequencies 

http://cryptomuseum.com/spy/index.htm
http://cryptomuseum.com/spy/usa.htm
http://cryptomuseum.com/spy/rs1/index.htm
http://cryptomuseum.com/spy/prc64/index.htm#5300
http://cryptomuseum.com/burst/gra71/index.htm
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Antenna RC292 

Antenna Equipment RC-292 is an elevated, wide-band, modified ground-plane antenna designed to 

increase the distance range of radio sets in 30 to 76 mHz range. The RC-292 is a VHF Low Band 1/4 

wave vertical antenna with ground plane.  RC stands for Radio Component and this antenna was the 

successor to the RC-291. 

 

 

Figure 21: Antenna RC29213 

Antenna Dorne-Marglin AS-2236 

The AS-2236 is a highly directional VHF Antenna that provides increased gain as opposed to other 

VHF antennas and can be used in vertical or horizontal mode. 

 

Figure 22: Antenna AS-2236 

  

                                                           
13 http://radionerds.com/index.php/RC-292 
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COMMUNICATIONS CENTRE 

AN/GGC-3 Teleprinter 
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Figure 23: AN/GGC-3 
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Teleprinter TT-4c/TG 

 

 

 

Figure 24: Teleprinter TT-4C14 

 

 

 

                                                           
14 https://books.google.com.au/books?id=DcgXAAAAYAAJ&pg=SA1-PA16&source=gbs_selected_pages&cad=2#v=onepage&q&f=false 
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MOD-19 TTY 

 

 

Figure 25: MOD - 19 TTY 
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KW7 On Line Crypto System 

The KW7 was used to encrypt all traffic over the Military and Sigint communications 

network. 

Specifications 

Keying method: Cables, keylist.  

Service life: 1940's - 1980's.  

Input: Teletype  

Output: On-line encrypted teletype.  

Speed: 50+ wpm.  

Applications: Strategic and tactical environments.  

Note: Typically used to send encrypted teletype 

 

 

 

Figure 26: KW-7 
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Direction Finder Set AN/PRD-1 

The PRD-1 was used by 121 Signal Squadron (Singapore) on several exercises in Malaya in 
1962.  It was found to be very successful if you could see the target. 

The US Army used the the PRD-1 extensively in the early stages of the war.  On several 
occasions 547 Sig Tp borrowed a set to assist in some of their operations15.  

AN/PRD-1 Specifications16  

 

 The Direction Finding Set AN/PRD-1 is designed for use a mobile and portable radio 
direction finder. The basic equipment consists of a loop antenna, a superheterodyne-
type receiver, and power supply unit. The equipment covers a frequency range of 
100k kc (kilocycles) to 30 mc (megacycles) in seven overlapping bands. The set is 
capable of receiving cw (continuous wave), icw (interrupted continuous wave), and 
a-m (amplitude modulated) signals throughout the frequency range, and of receiving 
f-m (frequency modulated) signals in the range of 12.5 to 30 mc. The complete 
equipment consists of Antenna AS-536/PRD-1, Antenna AT-301/PRD-1, Radio 
Receiver R-395/PRD-1, Dynamotor Power Supply DY-79/PRD-1, Battery Box CY-
947/PRD-1, Direction Finder Tripod MT-870/PRD-1 and a number of additional 
components. Direction Finder Set AN/PRD-1 is used to determine the direction of 
arrival of transmitted radio signals from friendly or enemy source. By orienting the 
antenna and operating the receiver, the direction can be determined easily by using 
a null method 

 

                                                           
15 See the story of DODO. 
16 Extract from: http://www.radiomilitari.com/prd1.html 
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Figure 27: PRD-1 front panel 
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Figure 28: PRD-1 setup 

 

Figure 29: ASA’s Green Berets– Soldiers of the 403rd RR SOD (Abn) in Vietnam (Photo: INSCOM)17 

                                                           
17 Long, Lonnie M.; Gary B. Blackburn (2013-05-14). Unlikely Warriors: The Army Security Agency's Secret War in Vietnam 1961-1973 (p. 
228). iUniverse. Kindle Edition. 
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Extract from the book Body of Secrets18: 

On a typical mission, the PRD-1 would be transported by jeep to what was thought to 

be a good spot from which to locate Vietcong in the Delta. Once at the site, a tactical 

DF post would be established. A bunker made of double or triple sandbags would be 

set up, then encircled with rolls of barbed wire and concertina wire, perhaps fifteen 

feet across. A variety of antennas would be set up and warning signs would be 

posted. “Signs telling,” said Parks, “that this was a classified site and not to enter on 

pain of death and according to some regulation or another.” In the center, sitting on 

a tripod, would be the PRD-1, which was about eighteen inches square and crowned 

with a diamond-shaped antenna that could be rotated. At its base was an azimuth 

ring marked off in degrees. Once he was set up, the DF operator would put on his 

earphones and begin listening for enemy signals. “Timeto get on the knobs and kill a 

Commie for Mommy,” said Parks. In order to cover the operational area, a “net” of 

three DF sites would have to be set up. This would allow the operators to triangulate 

the enemy signals and get a fix on their exact locations. “‘ Find them, fix them, and 

fuck ’em over!’ was our unofficial motto,” said Parks. “’Better Living Through 

Electronics’ was another one.” Once a DF station picked up an enemy transmission, 

the operator would take a bearing on it. The information would then be encrypted 

and sent up the chain of command and an attack order would frequently be given. 

Heavy artillery fire would then plaster the site, and the infantry would sweep in. 

Unfortunately, the Vietcong were wise to the game; they knew the United States was 

probably listening and they avoided transmitting as much as possible. Or they would 

place their transmitting antenna up to a mile from the actual transmitter, in order to 

avoid fire. “It was a great and intricate game of fox and hounds played silently 

between us,” said Parks. “Each side aware of the other though we never met. It was 

a life-or-death game for them, too. To place it bluntly, the DF teams were there to 

aid the 199th in its task of killing those Vietnamese radio ops and all of their buddies, 

if at all possible. We hounded them unmercifully. . . . Their radio ops became worse 

as time went by due to the better-trained ones having been killed.” But DF missions 

were a double-edged sword, as Specialist Davis had discovered. Since the range of 

the PRD-1 was only about five miles— on a very good day— the Sigint soldiers had to 

be almost in the enemy’s camp to locate them. “They were practically in our lap most 

of the time,” said Parks. “Once, we DF’d a transmission that was coming from a 

grass hut not three hundred yards from me— easy rifle shot if I could have caught 

him coming out of the hut.” 

 

 

  

                                                           
18 Bamford, James (2008-09-04). Body Of Secrets (Kindle Locations 5829-5850). Random House. Kindle Edition. 
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Telefunken PE-484 Miniature Direction Finder 
 
The 547 Sig Tp 1 July 1970 Stocktake19 contained two Telefunken Equipment Portable20. 
It is believed that the PE-484 was only used once operationally by the Troop21. 
 

Specifications22  
 
The PE-484 was a body-wearable miniature direction finder (Kleinstpeilempfänger) with a wide range 
of accessories, introduced around 1958 by Telefunken in Germany. It could be carried 
inconspicuously under the operator's clothing and was intended for tracking down clandestine radio 
stations. In some countries the PE-484 was used until the early 1980s.  
  
The PE484 is a beautifully crafted receiver with a 
body made of Bakelite. It has a very ergonimic 
design with metal support pins at either side, 
allowing it to be strapped to the body with the 
supplied canvas belt. It is fully self-contained and 
is powered by three internal rechargeable 
batteries.  
 
Special body-wearable antennas were supplied, 
allowing the entire setup to be hidden under the 
operator's clothing. A thin wire, hidden in the 
sleeve of the coat, connected to a field strength 
meter that was carried on the left wrist.  

   

 

 
 

 
The PE-484 came with a lot of dedicated accessories, such as the much sought after wrist-watch field 
strength indicator, packed together in a leather briefcase. An extended version came with even more 
accessories, and was packed in a large leather suitcase (see below).  
 
The receiver covered all frequencies between 0.057 and 20.6 MHz, with the exception of the 0.443 to 
0.498 MHz section, divided over 10 frequency ranges. Each frequency range had its own tuning could 
that also acted as the frequency scale. It was inserted from the side of the receiver. When strapped to 
the body, the tuning scale could be observed by the user.  
  

                                                           
19 AWM103, R838/1/19 Accounts Stocktakes 547 Sig Tp. 
20 It is not known when the equipment was first issued. 
21 See May Tao SAS Excursion. 
22  Extract from:  http://www.cryptomuseum.com/df/telefunken/pe484/ 

http://www.cryptomuseum.com/manuf/telefunken/index.htm
http://www.cryptomuseum.com/df/telefunken/pe484/img/300901/000/full.jpg
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Figure 30: Wearable Antenna 

 

 

Figure 31: Transportation Case 
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Single Station Location System 

Operators Console 

 

Figure 32: Part of the Operators Console 

The monitor receiver shown here is a Racal RA-1217. 

 

Figure 33: Racal RA-121723 

 

                                                           
23 http://www.shortwaveradio.ch/radio-e/racal-ra-1217-e.htm 
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The twin-channel radio receiver shown has not been identified but in later correspondence (1971) a 

RA-153 was mentioned as being a receiver in use. 

 

Figure 34: RA-153 details24 

 

Figure 35: RA-153 

 

 

                                                           
24 http://www.radiomuseum.org/r/racal_twin_channel_receiver_ra.html 
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Several receivers were used in the SSL over the years. 

Receiver Racal RA17 

 

Figure 36: Racal RA17 
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Ionosonde 

An ionosonde, or chirpsounder, is a special radar for the examination of the ionosphere. An 
ionosonde consists of: 

 A high frequency (HF) transmitter, automatically tunable over a wide range. Typically 
the frequency coverage is 0.5–23 MHz or 1–40 MHz, though normally sweeps are 
confined to approximately 1.6–12 MHz. 

 A tracking HF receiver which can automatically track the frequency of the 
transmitter. 

 An antenna with a suitable radiation pattern, which transmits well vertically upwards 
and is efficient over the whole frequency range used. 

 Digital control and data analysis circuits. 

The transmitter sweeps all or part of the HF frequency range, transmitting short pulses. 
These pulses are reflected at various layers of the ionosphere, at heights of 100–400 km, 
and their echos are received by the receiver and analyzed by the control system. The result 
is displayed in the form of an ionogram, a graph of reflection height (actually time between 
transmission and reception of pulse) versus carrier frequency.25 

 

Figure 37: Ionosonde Control Panel 

                                                           
25 http://en.wikipedia.org/wiki/Ionosonde 
 

http://en.wikipedia.org/wiki/Radar
http://en.wikipedia.org/wiki/Ionosphere
http://en.wikipedia.org/wiki/High_frequency
http://en.wikipedia.org/wiki/Ionogram
http://en.wikipedia.org/wiki/Ionosonde
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Figure 38: Ionosonde Transmitter and Amplifier 

 

Figure 39: Ionosonde Antenna similar to this 
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Figure 40: Ionogram display example 

 

  

http://en.wikipedia.org/wiki/File:Ionogramme.png
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Oivetti Programma 101 Computer 

The Olivetti Programma 1101 Computer was the first used in the SSL. 

 

Figure 41; Olivetti Programma 101 Computer 

The Programma 101 was the first commercial "desktop computer" Produced by 

Italian manufacturer Olivetti and invented by the Italian engineer Pier Giorgio 

Perotto. It was launched at the 1964 New York World's Fair, A futuristic design for its 

time. 

The Programma 101 was able to calculate the basic four arithmetic functions 
(addition, subtraction, multiplication, and division), plus square root, absolute value, 
and fractional part. Also clear, transfer, exchange, and stop for input. There were 16 
jump instructions and 16 conditional jump instructions. 32 label statements were 
available as destinations for the 32 jump instructions and/or the four start keys (V, 
W, Y, Z).  

Each full register held a 22-digit number with sign and decimal point. 

Its memory consisted of 10 registers: three for operations (M, A, R); two for storage 
(B, C); three for storage and/or program (assignable as needed: D, E, F); and two for 
program only (p1, p2). Five of the registers (B, C, D, E, F) could be subdivided into 
half-registers, containing an 11-digit number with sign and decimal point. When used 
for programming, each full register stored 24 instructions. 

It printed programs and results onto a roll of paper tape, similar to calculator or cash 
register paper.26 

  

                                                           
26 http://en.wikipedia.org/wiki/Programma_101 

http://en.wikipedia.org/wiki/Desktop_computer
http://en.wikipedia.org/wiki/Olivetti
http://en.wikipedia.org/w/index.php?title=Pier_Giorgio_Perotto&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Pier_Giorgio_Perotto&action=edit&redlink=1
http://en.wikipedia.org/wiki/1964_New_York_World%27s_Fair
http://en.wikipedia.org/wiki/Futurism
http://en.wikipedia.org/wiki/Arithmetic
http://en.wikipedia.org/wiki/Square_root
http://en.wikipedia.org/wiki/Absolute_value
http://en.wikipedia.org/wiki/Processor_register
http://en.wikipedia.org/wiki/Decimal_point
http://en.wikipedia.org/wiki/Programma_101
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PDP-8 Computer 

The PDP-8 computer replaced the Olivetti and was used to calculate all the SSL results. 

 

Figure 42: PDP8 Computer and Printer 

 

Figure 43: PDP8 Computer27 

What is a PDP-8?28 

The PDP-8 family of minicomputers were built by Digital Equipment Corporation between 
1965 and 1990, although it is worth noting that the term minicomputer first came into 
prominence after the machine was introduced. The first use of the term appears to have been 
made by the head of DEC's operations in England, John Leng. He sent back a sales report 
that started: "Here is the latest minicomputer activity in the land of miniskirts as I drive 
around in my [Austin] Mini Minor." The term quickly became part of DEC's internal jargon 
and spread from there; the first computer explicitly sold as a minicomputer, though, was 
made by by Interdata. 

 

 

                                                           
27 https://www.grc.com/pdp-8/pdp-8.htm 
28 Ibid. 
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CAPTURED NVA/VC RADIO EQUIPMENT 

 

 

 

Some of the enemy equipment captured by Australian and US forces and presented to the 

Troop. 

 

Figure 44: Chicom Field Telephone (AKA 252B) 
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Figure 45: Chicom Field Telephone (AKA 252B) 

 

 

Figure 46: Plague 
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Chinese Type 102E / XD 6 Radio Station 

 

 

Figure 47: Chicom Model 102E 

One of the most often captured radios was the Chicom Model 102E which was man-
packed or mounted in vehicles. This set was a copy of the U.S. AN/GRC 9 set with a 
few changes. The transmitter took up more space and the outer carrier, a metal 
chest housed the transmitter, receiver and a space for the D81 dry battery. The 
transmitter required a 6410 hand cranked generator or a 964IE Dynamotor. The 
hand-cranked generator looked just like the U.S. versions but had a built-in 
voltmeter, an idea first seen in WW II Japanese generators. The set was a 15 watt set 
with a range of 75 miles, and covered 2-12 MHz. The complete set with accessories 
weighed 105 lb. The receiver and transmitter alone weighed 38 lb. This set was being 
replaced by the XD 6 set which had the same technical characteristics.29 

                                                           
29 http://www.armyradio.com/arsc/customer/pages.php?pageurl=/publish/Articles/William_Howard/Chinese_Radios.htm#Chinese Type 

102 E / XD 6 Radio Station 
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Chinese Type 71B Radio  

 

Figure 48: Chinese Type 71B Radio 

 

Figure 49: Chinese Type 71B Radio 
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30

 

 

 

 

 

 

 

 

  

                                                           
30 http://www.armyradio.com/arsc/customer/pages.php?pageurl=/publish/Articles/William_Howard/Chinese_Radios.htm 
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Type K-63 Back Pack Radio  

 

Figure 50: Type K-63 Back Pack Radio 

 

The Type 63 manpack set was the newest item supplied by China. This set was 

probably intended as a replacement for the Model 71 B radio. This set looked like a 

copy of the U.S. W.W.II Walkie-talkie but when the RT unit was removed from its 

case, it looked more like an AN/PRC 10. It weighed 35 lb, was 3 1/2" x 10" x 16" and 

was powered by a D-63 dry battery with taps at 3V, 27V, 90V and 178.5 volts. It was 

estimated to be a 2 watt transmitter and covered 1.5 to 6 MHz. Unlike the U.S. 

counterparts this set had a built-in key for CW operation.31 

 

 

 

 

 

 

 

 

 

 

                                                           
31 http://www.armyradio.com/publish/Articles/William_Howard/Pictures/Type_63-01.jpg 
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Unknown Types  

 

Figure 51: Unidentified  

 

 

Figure 52: Unidentified 
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Figure 53: Unidentified 

 

Chicom Transceiver 702 D 
. 

 

Figure 54: Chicom Transceiver 702 D 

 


