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Use of the Eddystone ‘898’ Drive Unit in an HBR 13C Homebrew 
Receiver - by Gerry O’Hara, G8GUH/VE7GUH 
 
Introduction 
 
Scanning EBay auctions (as you do) for Eddystone receivers and other items, I have 
noted that some of the most popular ‘accessories’ are the drive units manufactured by 
Eddystone for incorporation into ‘homebrew’ radio amateur equipment as well as 

commercial instruments.  The ‘3174p’ unit 
(photo, left) provided a ‘half moon’ drive 
scale configuration, whereas the ‘898’ 
drive unit (photo, below) was based on the 
superlative ‘slide rule’ dial that had formed 
the basis of Eddystone’s reputation of high 
quality, solidly-built and silky-smooth to 
the touch tuning mechanisms found in their 
receivers manufactured from 1950 through 
the 1970’s.  Both of these dial drives 
appear regularly on EBay, though the latter 
seems to be more prevalent (an average of 

around one a month in 
2007) and usually 
commands a significant 
price, especially for 
units that have not had 
scale markings added 
and are supplied with 
their original box, 
chassis-marking 
template and are in 
‘mint’ condition.  In the 
last year have noticed 
such units sell for 
between around £20 
($40) and £60 ($120).  
Interestingly, the ‘898’ 
drives frequently 
appear for sale on this 
side of the ‘pond’ 
(usually in the US), and 
from time to time, also 
in Australia and Europe.  This confirms that the word about the Eddystone dial reputation 
had spread far and wide, at least amongst radio amateurs worldwide.  
 
So, no, I have not bought one of these units (as I have nothing to install it into at the 
moment or planned in this regard) and I cannot really justify forking out $100 or so just 

Above: a very nice example of an ‘898’, complete with 
original paperwork and box
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to have one to play with/sit on a shelf/write an article about…  Instead, I thought it would 
be of interest to describe the context of their use, and provide some detail of an excellent 
example of a homebrew receiver that was effectively ‘built-around’ an ‘898’ dial 
mechanism that I came across recently.  
 
The ‘898’ Mechanism 
 
Eddystone Data Sheet No. 124, dated September, 1959, identifies the ‘Cat. No. 898’ as a 
‘Geared Slow-Motion Drive Assembly’, describing it thus:  

 
“A high grade assembly designed for instrument applications.  The movement is 
gear-driven and flywheel loaded, giving a smooth, positive drive, with a reduction 
ratio of 110:1. 
 
The pointer has a horizontal travel of 7 inches.  A circular vernier scale, marked 
over 100 divisions, rotates five times for one traverse of the pointer, and, read 
with the “100” scale on the dial, provides a total of 500 divisions.  The dial has 
five lines to take calibration markings. 
 
A diecast escutcheon, finished in glossy black, is supplied and the assembly is 
complete with Perspex window, knob, fixing screws, and mounting template.  It is 
suitable for mounting on metal or wooden panels up to 7mm. thick.  Overall 
external dimensions are 93/16” (23.34 cms.) by 53/4 (14.6cms.).  Weight is 
approximately 1 lb. 14 oz. (0.85 kilogrammes).” 

 
The mechanism is extremely simple (photo, below): the drive-shaft passes through a 
bearing at the base of the ‘gearbox’ housing.  A cast alloy flywheel is mounted onto the 
shaft together with an Eddystone Cat. No. 591 style knob and the spring-loaded friction 
drive pinch-wheel.  This engages with a steel friction wheel, mounted on an idler shaft 
above, along with the vernier logging scale and a brass pinion.  The latter engages with a 
spring-loaded split brass gear wheel mounted on another idler shaft passing through the 
upper end of 
the gearbox.  A 
stop-boss is 
located on the 
rear gear wheel 
to limit travel.  
This gear 
wheel engages 
with the two 
brass spool 
pulleys.  The 
dial cord is 
spooled onto 
the brass 
pulleys and 
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passes around two clear plastic idler pulleys located either side of the steel plate behind 
the scale.  The pointer is fixed to the cord with a clip and the cord is tensioned by a 
spring-loaded mount on one of the plastic idler pulleys (left in photo above).  
 
A Donation to SPARC 

The Society for the Preservation of Antique Radio in Canada (SPARC) is based a couple 
of miles from my home here in Coquitlam, BC (about 15 miles east of Vancouver).  
SPARC (see their ‘virtual museum’ at http://www3.telus.net/radiomuseum/) has a large 
museum area open to visitors as well as extensive storage space for sets/spares and 
facilities for repair and restoration of cabinets and electronics.  A visitor to the museum 
tours displays in areas set up for:  

- Spark and early wireless, including a ‘Carpathia Radio Room’  
- West-coast marine radio history  
- Military communications from 1914 through the ‘Cold War’  
- A working radio broadcast studio  
- Domestic radios – an extensive display covering the development of radio technology 
including many crystal sets, TRF’s, cathedrals, tombstones, tallboys, etc., many working, 
restored or in excellent ‘original’ condition (photo, below) 
- Amateur radio from 1930 to 1980’s  
- Television  
- Cable telegraph equipment from the Bamfield Cable Station (Vancouver Island) from 
1902 to 1960's 

The museum is run on a volunteer 
basis and holds one of the largest 
collections radio sets in North 
America, a large spares store and 
walk-in ‘valve vault’ stacked 
floor to ceiling (yes, I am a truly 
lucky man…).  As I have 
mentioned in previous articles, 
the museum has several 
Eddystone sets, including the 
S.680X I restored last year.  

Much of the museum’s collection 
has been acquired by donation – often someone will just drive up to the door on a Sunday 
afternoon and unload ‘junk’ (sometimes aka ‘treasure’) from their car or truck for the 
museum to do what they can with.  Of course some such donations really are junk – 
water-soaked and broken 1970’s stereograms, 1960’s TV sets with rats nests inside, 
unidentifiable pieces of test gear, medical or industrial electronics.  A ‘triage’ system is 
therefore in place whereby learned volunteers assesses the donated items on arrival, with 
the lucky (eg. more unusual, exceptional or interesting) items being catalogued and 
entered into the museum’s inventory, the rest being dismantled to remove useful parts 
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(eg. valves, knobs, speakers), any obviously hazardous materials (eg. asbestos) 
segregated and disposed appropriately, and the remainder of the carcass then also being 

segregated and disposed or recycled appropriately (eg. 
wood, metals, plastics, glass). 

Occasionally, items of particular interest arrive at the 
door for example, a few months back three Racal 
RA117s showed up, and more recently a pristine 
HBR13C homebrew amateur bands receiver was 
brought in by Jim Corbett, VE7BKX, donated by 
George Abbott, VE7AAN.  Unfortunately I was not 
present when this particular set was brought in, but 
noticed it sitting in the storage area when I was visiting 

SPARC the following week – it was the Eddystone ‘898’ drive unit that caught my eye of 
course (photo, below).  On closer inspection, the set, complete with all its hand-wound 
coils was observed to be extremely well constructed and in excellent condition – it had 
obviously been cherished and well looked-after for its entire life.  It was also provided 
with a package of the 
original paperwork that had 
been accumulated by its 
previous constructor/owner 
prior to, during and after its 
construction in 1965/1966.  
This included the chassis 
templates and details of the 
Eddystone ‘898’ dial drive, 
as well as some notes on 
some ‘quirks’ the receiver 
exhibits, for example when 
operating on the higher 
frequency bands. 

The HBR Receiver 
 
Homebrew receivers for the amateur bands have always been popular – the satisfaction of 
pulling in weak signals worldwide from a piece of kit that you have made yourself is 
difficult to describe – my first attempt was a crystal set when I was about 12 or 13 years 
old, followed by a single transistor set soon after, a three transistor regeneration set and a 
few years later graduating to constructing a G3TDZ receiver as part of a homebrew 
NBFM transmitter/receiver for 2m when I was around 18 and eventually using this as 
part of a homebrew 10GHz transmitter/receiver in my mid-20’s, before I became 
distracted from radio for many years by career and family...  The interest in receiver 
homebrew continues in the radio amateur community to the present day, though the level 
of complexity, technologies used (eg. digital frequency readout, software defined radio 
and the use of PICs) and construction techniques (eg. LSI chips and surface mount 
components) employed in many leading-edge current receiver designs would have been 
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almost unimaginable at the genesis of the HBR receiver 
in the 1950’s, though the well-known Hugo Gernsback, 
editor of ‘Radio-Electronics’ magazine in the US, often 
had some amazing insights into where things would go 
in the radio world – though not always correct… 
 
As indicated above, homebrew receivers can vary 
greatly in level of sophistication - from a crystal set or 
simple one valve (or transistor)/single band circuit 
through to sets rivaling professional sets of the same 
era, with valve-counts in the teens (or more), covering 
several bands, having double or triple-conversion and 
having sophisticated filters, noise blankers, Q-
multipliers etc.  Construction of the more ambitious 
valve receiver designs, such as the G3RKK design using 
a commercially-available front end from ‘Electroniques’ 
to mitigate possible errors in constructing the front end 
of the set (so critical to 
achieving first-rate 
performance), the famous 
and superlative G2DAF 
receiver and the G3PDM 
(valve-transistor hybrid) 
design in the UK, all 
published in the RSGB 
‘Bulletin’ and/or ‘Radio 
Communications 
Handbook’ were definitely 
not for the novice: a sound 
understanding of radio 
principals, construction 
techniques and alignment 
procedures was a pre-
requisite for a successful 
outcome – after all, the 
parts for such receivers 
were not inexpensive and 
the investment in time for 
the constructor was huge.  
In the USA, the ARRL 
published the first ‘HBR’ 
receiver design by W6TC in 
the mid-late 1950’s issues 

Above: A copy of ‘Radio-
Electronics’ from the month 
yours truly became a 
harmonic… 

Above: G3RKK’s double-
conversion homebrew 
sporting a ‘898’.  Below: 
the G2DAF chassis, again 
fitted with the trusty ‘898’ 
(a valve receiver project not 
for the ‘faint of heart…’) 
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of ‘QST’.  This receiver was 
a double-conversion design 
that simplified construction 
greatly by having plug-in 
coils rather than having a 
bandswitch, the latter 
‘convenience’ item greatly 
adding to the complexity of 
the receiver wiring and 
therefore the potential for 
mistakes or poor layout 
affecting stability and 
performance of the receiver 
front-end (I would note that 
it takes 30 seconds or so to change the coil set in the HBR13C – not a lot of time and 
effort unless you are ‘band-hopping’ very frequently, which most of us do not do).  
 
Though circuitry, layout and construction arrangements differ for this class of homebrew 
set, the one constructional feature that these four particular receiver designs have in 
common is none other than the Eddystone Cat. No. 898 drive unit.  Indeed it is sometimes 
specified in the text along with justification as to why it should be used, for example in 
the case of the G2DAF receiver description the text notes: 
 

“There is nothing worse than attempting to tune a selective receiver with a 
‘lumpy’ drive mechanism or with one that has backlash in the gearing.  A really 
first-class reduction drive – preferably one with a reduction of at least 100:1 – is 
essential.  A readily available type is the Eddystone type 898 drive and dial 
assembly.” 

 
So, back to the HBR receiver, a 
variant of which was noted above as 
being recently donated to SPARC.  
 
The excellent web site (home-page, 
right – spot the Eddystone ‘898’…) 
by K5BCQ devoted to the HBR 
series of receivers 
(http://www.qsl.net/k5bcq/HBR/hbr
.html) best summarizes the context 
of this receiver design and its 
variants thus: 

“Many radio amateurs, over 
the years, have enjoyed 
building/using their own 
transmitters/amplifiers built 
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from construction articles in QST, CQ, the ARRL 
Handbook, RSGB Handbook, The Radio Handbook, etc. 
The one homebrew item usually missing was a really 
good double-conversion CW/SSB/AM receiver with 
excellent sensitivity and selectivity that could be 
built/used with reasonable skills, at low cost, and with 
readily available tools.  The answer in the late 50’s and 
early 60’s was the "HBR Receiver" and according to 
letters received by the original designer, Ted Crosby 
(W6TC-SK), the design proved very popular and 
several hundred were built worldwide.  You probably 
think "...maybe great in 60's but why consider 
building/using one now ?" ....well, because it's a really 
good receiver (plenty of 50's and 60's tube gear is still 
in use on the air today), it's personally satisfying to 
build your own, and some of us just "wanted to build 
one" in the 60's....but never did.  We now have the 
Internet to help locate unique parts and share 

ideas....and, as indicated below, there are plenty of substitute parts available 
today to enable YOU to build one of these excellent HBR Receivers.”… 

“There were several versions of these very popular homebrew receivers and 
several hundred were built worldwide.  Most were built and worked very well, 
some had problems, some were never completed, all were probably 
interesting/fun experiences.  The first was the HBR-14 published in the July 1957 
QST, followed by the very popular HBR-16 in October 1959 QST, the HBR-8/11 

in March/April 
1963 QST, the 
HBR-12 in April 
1964 QST, and the 
HBR-13C in 
October 1965 QST.  
There was also the 
"Deluxe HBR 
Receiver" (and 
matching SSB 
transmitter) in the 
1967/68 (17th 
Edition) Radio 
Handbook by Bill 
Orr.  In addition, 
several articles 
covering HBR 
Receiver 
improvements and 
add-ons (by Alex 

Above: The HBR13C donated to the SPARC museum.  Built in 
1965/66, it came with an extensive set of documents used in its 
construction – some laid out in this photograph (though the coil 
winding tables were not included).  Also shown here is the copy 
of QST (October, 1965) containing the article on this variant of 
the HBR receiver series (see photo at top of this page) 
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Stewart (WA4ZNI) and Bill 
McKay (W7QBR) to name just 
two) were published in QST.” 

The HBR13C is an amateur bands 
only, double-conversion superhet, 
with IF’s of 1610kHz and 
100kHz.  Separate gain controls 
are provided for the RF stage, the 
second mixer and the two IF 
amplifiers (seems like over-kill, 
but it is noted that “….it is one of 
the features of the receiver.  
Normally the RF stage is run 
wide open, the mixer gain at 

about halfway, and the IF gain is 
advanced only enough to provide 
suitable signals at the detector.  
The RF stage gain is backed off 
only when a vey strong signal 

attempts to take over the receiver.”).   Selectivity is provided by four 100kHz IF 
transformers, the two between the 2nd mixer and the first 100kHz IF amp being loosely 
capacitance-coupled (10pF).  The IF bandwidth is noted as being 3kHz with steep ‘skirts’ 
(ideal for SSB reception and ok’ish for AM), though surprisingly no crystal filter is fitted 
for CW reception.  Instead, for CW, reliance is put on the response curve characteristics 
being able to provide ‘true single signal selectivity’1.  The design is commented on as 
being exceptionally stable and with a high signal to noise ratio.  The circuit is noted to 
use ‘standard parts’ throughout, with the exception of the plug-in coils, and to cost an 
estimated $170 to build (in 1965), complete with valves, crystals and cabinet (and 
presumably the Eddystone ‘898’).  Period notes accompanying the set (by WA4ZNI) note 
that “The Eddystone dials are obtainable ONLY from British Radio-Electronics, 
Washington, D.C.  See their ads in any issue of QST.”  The ‘13C incarnation of the HBR 
design included a product detector for SSB/CW reception and a stage of amplification at 
the first IF of 1610KHz.  A 3.5MHz crystal calibrator is fitted to provide a reliable 
indication of the lower edge of the amateur bands covered by the set.   

The HBR13C receiver donated to SPARC is a very good example.  It does not follow the 
templates or layout shown in the prototype photographs exactly, as indeed it need not, but 
incorporates ideas and minor changes that the constructor thought appropriate or to suit 
components or materials ‘in hand’.  This is part of the ‘poetic licence’ and satisfaction of 
homebrewing, providing the constructor has the experience and knowledge to limit such 
changes to non-critical areas of the design and/or layout.  The Eddystone ‘898’ is front 
                                                 
1 Defined in the HBR literature as “...the elimination of the audio image in code [CW] reception… you tune 
into a signal, go down to zero beat and find no beat note on the other side.”  It is commented that the 6db 
‘nose’ of the receiver is such that the average S7 code signal can be taken as solid copy even when a similar 
signal is present only 250Hz away – quite an achievement without crystal filter(s). 

Above: Photo of the ‘prototype’ HBR13C receiver 
included in the documentation for the set donated 
to SPARC.  Note differences in control layout, 
cabinet etc – but the ‘898’ remains the same…
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and central, as it should be of course, a large S-Meter is located to its right and the 
various controls arranged roughly as in the prototype beneath and left of the ‘898’ slide 
rule dial.  Interestingly, none of the control functions are marked on the front panel – here 
is a receiver who’s operator obviously knew it inside and out!  Four amateur bands are 
marked-up on the ‘898’ dial (photo on Page 6) covering 7.00 – 7.33MHz, 14.00 – 
14.35MHz, 21.00 to 21.45MHz and 28.00 to 29.70MHz (wot, no 80 metres?....). 

The set was briefly air-tested at 
SPARC and it pulled in several 
amateur stations on a short 
random-length wire on all bands.  
The controls function as expected 
and tuning using the ‘898’ dial is 
a pleasure – it made the set feel 
like an Eddystone -  easy to see 
why this dial is/was so popular. 

I have included a copy of the full 
HBR13C receiver schematic and 
some of the accompanying circuit 
description, construction detail 
and alignment notes as 
attachments to this article for 
those interested in taking a closer 
look at this receiver design, along with several photos of the HBR13C so kindly donated 
to the SPARC museum by George Abbott, VE7AAN.  For more information on the HBR 
series of receivers, please refer to the K5BCQ website and the various references in QST 
below.  

Conclusion 
 
Eddystone’s reputation as a manufacturer of high-quality, sturdy and reliable 
components, together with their receiver’s reputation for silky-smooth tuning obviously 
paid dividends in creating a demand for the ‘898’.  Receiver designs such as the G2DAF 
and the HBR, transmitter VFO’s, signal generators and many other pieces of equipment 
benefited (or were even designed around) this mechanism, which greatly enhanced the 
quality ‘feel’ and operating pleasure of the host equipment.  Even Eddystone adapted this 
simplified version of their classic slide rule dial for use in their range of smaller sets such 
as the S.820 and S.870.  This drive design continues to be a popular item decades after it 
ceased production – as both a collector item and for incorporation into newly-constructed 
equipment – a tribute to its quality, reliability and classic design simplicity. 
 
73’s 
 
© Gerry O’Hara, G8GUH/VE7GUH (gerryohara@telus.net), Vancouver, BC, Canada, 
January, 2008 

Above: Handwritten note accompanying the HBR13C 
donated to the SPARC museum
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Websites: 

• http://www.io.com/~nielw/hbr16/index.html 
 

• http://s88932719.onlinehome.us/Boatanchors_Directory/Homebrew.htm 
 

• http://www.qsl.net/k5bcq/HBR/hbr.html 
 

Handbook/Magazine Articles: 
• The 1967/68 17th Edition of ‘The Radio Handbook’ by Bill Orr (W6SAI) has a 

16 page construction article on ‘The Deluxe HBR Receiver’ (and a matching SSB 
transmitter) 

• Radio Communication Handbook, 4th Ed. RSGB, 1968, pp. 4.56 – 4.68, 10.104 – 
10-108 (and insert circuit diagram) 

• Various issues of QST magazine, ARRL, listed as follows on the K5BCQ 
website: 

1957 Jul p.11 Ham-Band 14 tube Double Conversion Receiver HBR-14 (9 page article) 
 Aug p.10 feedback 
1958 Feb p.49 Technical Correspondence on the HBR-14 
 Apr p.46 Technical Correspondence on the HBR-14 
1959 Oct p.11 The HBR-16 Communications Receiver (8 page construction article) 
 Nov p.32 Info on the type 1461 Tuning Capacitor 
1960 Apr p.35 Notes HBR-16 
 May p.44 feedback 
 Jun p.62 HBR-16 Receiver in Retrospect 
 Dec p.36 Using the 7360 in the HBR-16 
 Dec p.45 Phone Reception 
1961 Jun cover QSL cards from several HBR-16 builders 
 Jun p.18 HBR with the Eddystone Dial (4 page HBR-16 by Alex Stewart) 
 Jun p.21 HBR-16 Product Detector 
1962 Jun p.59 6BY6 Product Detector 
1963 Jan p.36 Added Versatility for the HBR-16 (6 page HBR-16 by Bill McKay) 
 Feb p.15 The Ubiquitous HBR (1 page of photos of Hemenway's HBR-16) 
 Mar p.11 The HBR-8 Communications Receiver (10 page construction article) 
 Mar p.75 feedback 
 Apr p.37 The HBR-8 Becomes the HBR-11 (6 page construction article) 
 Apr p.42 Modifying the HBR-11 for AM Phone 
 May p.19 feedback 
 Jun p.168 feedback 
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1964 Apr p.35 The HBR-11 to Date [HBR-12] (6 page construction article) 
 May p.23 feedback 
 Jul p.59 Tech Correspondence 
1965 Oct p.11 HBR Developments [HBR-13C] (8 page construction article) 
1967 Jun p.74 Parasitics in the HBR Receiver 
 Jul p.42 Audio Selectivity for the HBR 
1969 Feb p.20 T-Notch for the HBR 
Attachments 

• HBR13C receiver circuit diagram (3 pages) and construction templates 
• G2DAF (G.R.B. Thornley) receiver circuit diagram (Rad. Com. Hbk. p. 4.63) 
• G3PDM (P.G. Martin) receiver circuit diagram(Rad. Com. Hdk.  p. 10.106 ) 

(compare the above to Eddystone communication receiver circuits of the same period – 
you will note they have comparable complexity with Eddystone’s professional models!) 

• Eddystone Date Sheet No. 124 (2 pages) 
• The ‘898’ mounting template 
• Selection of construction notes for the HBR13C receiver 

 
 

Above: An above-chassis view into the HBR13C – note the 40 metre 
coil set is fitted here (L1. L2, and L3).  The Eddystone ‘898’ can be 
seen coupled to the tuning gang via a Millen flexible coupling 
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Winding the coils for a receiver (and getting 
it right!) can be a daunting prospect – the 
‘Q’ of the coils can significantly affect the 
receiver performance and take it from 
mediocre to excellent (or vice-verse).  Right: 
three of the four coil sets from the HBR13C.  
Below: location of the plug-in coils in the 
HBR13C front-end circuitry 
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Above and below chassis views of the prototype HBR13C (note differences on the above 
chassis view here compared to the version donated to SPARC as shown on page 11)
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Above: The HBR13C – not a bad looker for 43 years young -  the Eddystone implant helps a 
lot of course…  Maybe it would help more if we thought of the set as being the ultimate 
modification of an Eddystone part rather than an Eddystone part fitted into an ‘alien’ receiver? 
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