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R-1051/URR — HF Communication Receiver

Fig.1 — Front panel of the R-1051/URR receiver

The R-1051/URR is probably the latest communication receiver still using vacuum
tubes. Actually it just uses two vacuum tubes in the RF front-end. The receiver is a
digitally-tuned triple-conversion superetherodyne, capable of receiving LSB, USB,
ISB, FSK, AM, CW and MCW emissions over a range from 2 to 30 MHze. The
frequency stability is better than 0.01 ppm per day and the accuracy is better than
0.05 Hz at 5 MHz. First IF tunes from 20 to 30 MHz, second IF is 2.85 MHz, third IF
Is 500 kHz.

The receiver combines its exceptional performances to a marvellous modular
execution, with the RF unit containing two tuning turrets inside a larger one. The
outer motor-driven turret contains 28 tuning strips, one for each 1 MHz range. The
inner turrets are chain-driven by the frequency controls on the front panel. They
contains PCB dishes with tuning capacitors for tenths and hundredths of MHz. The
fine tuning is accomplished with a VFO, locked in phase with the internal reference.

The exceptional frequency stability is based upon an internal 5.0 MHz frequency
standard reference and a synthesizer, phase locked to the reference, also containing
an error canceling loop. An external 5 MHz standard may be selected when available.
Two audio channels are available in the ISB mode. Various revisions were built in
the years, with increasing tuning resolution. Depending upon the revision, varies the
quantity of semiconductors (Transistors and even ICs) used.

This sample was manufactured by Elmer, Pomezia.

User/service manuals available.
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Fig. 2 — Internal view of the top side, showing the plug-in modules. Power supply, two audio amplifiers and the
internal crystal controlled reference are visible in the top row. The RF amplifier, with the rotating tuning
turrets, and the frequency synthesizer unit, with six sub-units, are in the bottom row.

Fig. 3 — Transmission chains used to actuate the tuning switches in the RF and in the frequency synthesizer plug-
in units.





Fig. 4 — Some details of the plug-in modules. From the top-left we see the megahertz rotating turret, with the two
RF tubes and other circuitry inside, one of the smaller tuning turrets, lodged inside the larger one, and detaild of

one MHz tuning strip.
In the bottom row, the inside view of the frequency reference with the termostatic oven that contains the vacuum

sealed quartz crystal, and the frequency synthesizer units, with some covers removed.





		Fig.1 – Front panel of the R-1051/URR receiver




R-1003 — Elmer LF/MF/HF Receiver

The Elmer R-1003 is a high-performance communication receiver. It features
voice/data operation and interoperability in Link-11 ntds data system. It can be
remotely controlled by use of the TC-1003 remote control set.

- Modes include Al (cw), A3H (am comp.), A3J (usb, Isb), A3B (ishb), A3 (am),
A9B (voice + FSK), F1 (fsk, with external demodulator).
- Tuning range: from 10 KHz to 30 MHz, 10 Hz minimum step
- Stability: better than 0.01 ppm over 24 h.
- Sensitivity: - USB, LSB, SSB, better than 1 pV for (s+n)/n =20 dB
- AM/CW(whb), better than 3 pV for (s+n)/n = 20 dB
- CW narrow-band, better than 1.5 pV for (s+n)/n = 20 dB
Power supply: 115/220 VAC, single-phase, 45 to 65 Hz
Temperature range, operating: -10 to +55°C

* Data from Jane’s Military Communications 1981, Second edition.

In the picture below, internal details of the receiver
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		R-1003 – Elmer LF/MF/HF Receiver

		The Elmer R-1003 is a high-performance communication receiver. It features voice/data operation and interoperability in Link-11 ntds data system. It can be remotely controlled by use of the TC-1003 remote control set.




SP-841/D — HF Receiving System
SP-520-L/11 — HF Synthesized Receiver
SP-706-PS - Preselector

The Elmer SP-841/D is a high-performance communication receiver system. It
features voice/data operation and interoperability in Link-11 ntds data system. It can
be remotely controlled by use of a remote control set.

- Modes include Al (cw), A3H (am comp.), A3J (ush, Isb), A3B (isb), A3 (am),
A9B (voice + FSK), F1 (fsk, with external demodulator).

- Tuning range covers from 2 to 30 MHz, 10 Hz minimum step

- Stability is better than 0.01 ppm over 24 h.

The system includes two basic components: the receiver SP-520-L/11 and the RF
preselector SP-706-PS.
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		The Elmer SP-841/D is a high-performance communication receiver system. It features voice/data operation and interoperability in Link-11 ntds data system. It can be remotely controlled by use of a remote control set.




SR11-SP520 Elmer — HF Communication Receiver

The SR11 is a complete HF communication system intended for receiving RTTY
emissions. The system includes the receiver SP-520, the RTTY decoder SP-689 and
the speaker/control box.

The HF communication receiver SP-520 is all solid-state synthesized type, capable of
receiving CW, AM, RTTY, ISB, USB, LSB signals over the range 2 to 30 MHz.






BC-312 —Italian Army Version

At the end of WWII huge lots of US military equipment were sold at auctions. Some
sets were used by Italian armed forces. These sets were overhauled by small radio
laboratories, adding labels with Italian inscriptions and, of course, an operator
booklet in Italian language. The original labels were often removed, making then
very difficult any identification of the model variant or of its manufacturer.

Anyway, despite the writings and the labels, these sets were all American made.






Collins 51J2

The 51J and its military counterpart, the R-390, were by far the finest receivers ever built and their
revolutionary architecture inspired every new design of high-end receivers well into the
semiconductor age.

In the late “940s Collins introduced two receivers, the ham-band 75A and soon later the general
coverage 51J. Both diverted considerably from the known architectures used at the time. The 51J
was a double/triple conversion superheterodyne, depending upon the band; it used fixed frequency
crystal-controlled first and second oscillators, the last oscillator in the conversion chain being the
variable one. The variable oscillator, the so-called PTO, Permeability Tuned Oscillator, was a
masterpiece of ingenuity and craftsmanship, granting linearity and accuracy up to then hard to
imagine over its frequency coverage. 51J had 1.000 division for each 1MHz band. For the first time
the operator could set the dial at the known frequency of the wanted emitting station and just listen.

The PTO was the heart of the 51J. The 70E model oscillated from 2.0 to 3.0 MHz in exactly ten
shaft revolutions. The resonating components were mounted inside a factory sealed enclosure, filled
with dry atmosphere. The tuning shaft had a twin screw thread, to smoothly move the iron-powder
core inside the tuning coil through an anti-backlash nut. The coil wire was wound according to a
logarithmic helix and the core advance was accurately controlled by a factory-adjusted cam, to have
an absolutely linear frequency variation through the full range. Nevertheless Collins had to solve a
lot of problems to have a general coverage receiver. In the 51J Collins had to accept some
compromises to contain the complexity and the cost of its otherwise revolutionary equipment. The
receiver had 30 bands, all permeability tuned for the greatest stability, LMHz each, from 0,5 to 30,5
MHz. Each band was covered in exactly ten turns of the PTO tuning shaft. The same shaft had to
move the table with the tuning slugs of the RF and of the variable IF circuits. To save on costs, only
ten crystals were used to cover 30 bands. The band switch had to select the proper quartz crystal
and the associated local oscillator circuits, tuned to the fundamental or to some harmonic,
depending upon the band. The megacycle shaft switched the tuning capacitors for the IF stages and,
through a mechanical differential, moved the table with the IF tuning coils slugs to their proper
position, according to the selected band. The megacycle shaft also selected the proper linear tuning
scale with 100KHz division, which was displayed in the upper window. The lower circular tuning
scale, with 1KHz division and the adjustable hairline cursor was driven by the PTO shaft. A 100
KHz crystal calibrator was used to check the dial calibration of the kilocycle scale and adjust the
hairline cursor.

The conversion scheme varied with the selected band. In the first band, 0.5 to 1.5 MHz, triple
conversion was used: the input signal was first mixed with the third harmonic of a 4 MHz xtal
oscillator, then mixed with the second harmonic of the same oscillator to have the second variable
IF between 3.5 and 2.5 MHz. A single conversion scheme was used in the second band, 1.5 to 2.5
MHz, and in the third one, 2.5 to 3.5 MHz. All other bands used a double conversion architecture.
The fixed IF frequency was 500 KHz.

Overall frequency stability was granted within 2 KHz in the range from -20°C up to +60°C.
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- Top, a picture of the front panel of the receiver: the band change knob selects the proper dial in the
upper window. Bottom picture, an internal view of the receiver. On the left there is the variable IF
tuning table. In the middle, from the top, the band scale drum; the crystal oscillator, including the
crystal calibrator, and the sealed PTO; the RF tuning table. On the right the IF stages, the BFO, the
AF amplifier and the power supply; the aluminum box over the power transformer contains the xtal
filter and its phasing capacitor.
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- A close-up view of the 70E-15 PTO and a bottom view of the chassis: a large shielding plate
covers the RF and the variable IF coils.

Keep them alive!






SPR-110LX Super Pro Communication Receiver
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The Hammarlund Super Pro SP-110L series was derived from the SP-110, with one
or two low frequency bands replacing one or two broadcast or sw bands. Typical
frequency coverage was 100-200 kHz, 200-400 kHz, 2.5-5.0 MHz, 5-10 MHz, 10-20
MHz, but other band choices were offered, such as 150-300 kHz, 540-1160 kHz,
1160-2500 kHz, 2.5-5.0 MHz, 5.0-20 MHz. Introduced around 1937.

Two RF amplifiers, 465 kHz IF with continuously variable bandwidth. The X suffix
indicates the presence of the optional crystal filter. The R in the prefix indicates the
rack mounting version.

14 vacuum tubes were used in the receiver, plus two rectifiers in the external power

supply: 6K7, 6K7, 6L7, 6J7, 6D6, 6D6, 6D6, 6B7, 6C6, 6B7, 6C5, 6F6, 6F6, 6F6,
573, 80.

Keep them alive!






ARC-51 Collins - UHF Airborne Transceiver

The RT-742/ARC-51 is a clear example of the most advanced engineering by Collins.

The ARC-51 is a VHF AM transmitter/receiver intended for air to ground
communication, covering from 225 to 399.9 MHz in 3500 channels, with 16W RF
output power. The mechanic and electronic designs are extremely advanced. The
external cabinet is sealed and pressurized. Tiny heat exchangers in the basement
transfer heat from the internal air flow to an external one. A modular design is used,
with the central frame which supports the modules and provides electrical
connections and air flow to them. The equipment is almost entirely solid state, with
the exception of VHF stages: three tubes are used in the transmitter, three in the
receiver and two more in the spectrum generator. The tuning is motor driven, with a
driving module and a complex system of gears to distribute motion to radio frequency
modules. A standing wave indicator, the ID-1003/AR, is mounted outside the cabinet.
This equipment was used by the others in the F-14 Tomcat.

Eight Cermet tubes: 6442 6299 6884 7554.

26.5 volts supply.











BC-645-A - IFF Transponder, 1942







Design Excellence: the R-390 and the R-390A

The R-390, first introduced by Collins in 1950, was the military evolution of the 51J. Designed with
no compromise, the receiver used 32 vacuum tubes and one semiconductor diode. It used double or
triple conversion over its 32 bands covering from 0.5 to 32 MHz. It was the first communication
receiver with true digital tuning indicator. Its accuracy was derived from the crystal oscillators in
the first local oscillator and even in the second one, when switched to triple conversion, and from
the use of an ultra stable thermostated PTO, acronym of ‘Permeability Tuned Oscillator’, in the
latest conversion stage.

Soon later Collins introduced a highly innovative component, the mechanical filter, whith its very
high Q and its ideal frequency response, steep rise and fall edges and flat top. In 1954 Collins
introduced the R-390A, the simplified version of the early model. The main difference was just in a
redesigned IF deck, using mechanical filters instead of the many cascaded LC filters.

Both the R-390 and the R-390A were classified equipment until the mid sixties and production of
the R-390A ran up to the mid eighties.
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Fig. 1 — The front panel of R-390A, with frequency diéital readout.

Specs of the R-390A receiver were absolutely exceptional, its accuracy and stability being
comparable with those of later frequency-synthesized receivers.

- Frequency range: 0.5t0 32 MHz

- Type of signals: CW, MCW, FSK, SSB, AM

- Sensitivity: 5uV at 10 dB rise in AM, 1 pV in CW

- Temperature range: -40 to +75°C operating, -62 to +75°C storage
- VFO stability less than 500 Hz drift between -40 to +60°C
- Overall stability less than 300 Hz drift between -40 to +65°C

- Calibration accuracy  within + 300 Hz, with calibration points every 100 KHz

To grant the above specs in a fully analog receiver, its design was a marvelous masterpiece, both
from electrical and mechanical points of view.





As said, R-390A uses double conversion when operating from 8 to 32 MHz and triple conversion
below 8 MHz. Kilocycle tuning, linear through each 1 MHz range, is accomplished by moving
ferrite cores inside RF and variable IF coils, while moving the core of the PTO, the variable local
oscillator. Coarse positioning of the RF and variable IF cores is controlled by the ‘Megacycle
Change’ knob, through a mechanical arrangement of gears, differntial coupler, shafts and cams.

For ease of in-field maintenance, the mechanical design is modular, based upon a central main
frame holding six removable sub-chassis.

Fig. 2 — Two views of the inside arrangement. Left, on the upper side of the frame we see the RF and variable IF,
the crystal oscillator and the fixed IF modules. Right, the AF, the PTO and the power supply modules are visible
under the frame.
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Fig. 3 — Details of th tuni‘ng gear train also showing part of te tuning' racks.

The innovative architecture of the R-390A was forerunner of all the frequency synthesis receivers
built still today.

Keep them alive!






RBZ Special — The radio made for the French Resistance

This is a quite uncommon personal radio, built by Emerson for US Navy. The RBZ
covered the band from 2 to 5.8 MHz. This sample is an RBZ Special, covering from
5.0 to 13 MHz. Very little is known about its story, but it was already in use during
1944 by French Resistance in the days before the D-Day landings. The RBZ Special
had been modified just to tune the BBC radio stations and to listen to the daily coded
or ‘personal’ messages.

RBZ is composed by two small fiber enclosures fitted into a two-pouch canvas
holder. One unit contained the radio itself, the second one hosting the dry batteries,
connected by a 4-wire cord. The headset was weared with a canvas skullcap under the
helmet, which was used as antenna.

The permeability tuned superheterodyne receiver has only switch/volume control and
tuning knob. 5 vacuum tubes, 1T4, 1R5, 1T4, 1S5 and 1L4. The radio could also be
AC operated using a special RBZ Power Pack Model 2.

Manufactured by Emerson Radio & Phonograph Corp.





