Repairing a Drake 1-A: a Rare and Tender Radio, the 1950’s ‘King
of the Sidebands’ – Gerry O’Hara
The Drake 1-A
The famous Drake Model 1A amateur band receiver was
manufactured by the R.L.
Drake Company in
Miamisburg, OH, from 195759. This model was the
company’s first receiver
designed specifically for
radio amateurs (‘hams’) – see
the story of its conception
below1. The 1-A was
revolutionary in at least two
ways. Firstly, it was much
smaller and lightweight
compared with most receivers
of the time period - the design, about the same height as contemporary ‘boat anchors’, but much
narrower (and therefore occupying less operating desktop space), emphasized simplicity and ease
of operation. Secondly, it was designed
specifically for reception of the (then)
relatively new and increasingly popular
single sideband (SSB) mode of voice
transmission. This was only the beginning
for Drake, and in 1959 there followed the
Model 2-A, a more traditional-looking
receiver that was a little larger but still
much more compact than its
contemporaries. The Model 2-A had more
features, increased sensitivity and
selectivity, and was introduced at the same
price as the Model 1-A. It was followed
two years later by the Model 2-B, very
similar in appearance but with still further
improved performance and a new set of
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controls for adjusting the selectivity (bandwidth) - a deficiency of the 1-A in my view, as the
selectivity is ‘barn door’ for CW reception under crowded band conditions, plus an (optional)
and very effective Q-Multiplier built into the separate speaker cabinet.
The Model 1-A uses 13 tubes in an innovative triple-conversion design that started a trend
toward high-performance SSB receivers that continued to be popular in the ham market for more
than twenty years. Weighing in at only 18 lbs, the Model 1-A out-performed many of its
heavyweight peers, including the National NC-300 (57 lbs), the Hammarlund HQ-170 (45 lbs),
and the even the massive Hallicrafters SX-101 (70 lbs), as well as many of the WWII forces
‘surplus’ receivers that were flooding the market at that time. Selling new for between $169 and
$189 during its short production span, this receiver was arguably much-superior in performance
on SSB to its contemporaries at a fraction of the size, weight and price. Even so, only around
1,100 were manufactured before Drake introduced its successor.

The Model 1-A covers 80-10 meters plus WWV (10MHz) in 8 ranges and it is designed for SSB
and CW reception only, with a two-speed tuning dial calibrated every 10 kHz. The receiver
features a rear-mounted internal speaker (socket for external speaker/phones), a plug-in 100kHz
crystal calibrator, and passband tuning (PBT). The triple conversion circuit uses a 6BZ6 lownoise RF amplifier with fixed tuned plate and grid circuits. Input signals are mixed to 2.9-3.5
MHz through broad-band over-coupled tuned circuits, and then mixed with the 4.0-4.6 MHz
permeability tuned oscillator (PTO) to a fixed 2nd IF frequency of 1.1MHz. The 3rd mixer
down-converts the signal to 50kHz, where selectivity is provided by a 4-section LC filter. The
receiver uses a 6BZ6 IF amplifier, a 12AU7 product detector/AF preamplifier, and a 12AQ5
audio output stage.
There are reputedly few Drake 1-A's still in existence, and the remaining ones are greatly valued
by collectors for their historical significance, rarity, and performance, always fetching a decent
price when auctioned on EBay – think $500, or more for an example with very good cosmetics.
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Background
So, how did this set make it onto the humble O’Hara workbench? – a story probably best left to
the owner, Graeme Wright, a friend and keen radio ham at the SPARC radio museum in
Coquitlam, BC, Canada:
"I had always wished for a Drake 1-A, for its historical importance in the evolution of amateur
receivers; it is a worthy candidate for the radio collector. Its unique appearance stands out
among any collection, and its relatively low production output means collector quality specimens
are infrequently offered for sale. With these thoughts in mind, I decided to keep my hopes up for
finding an affordable one with at least a presentable exterior appearance. If there was some
electronic refurbishing needed, my thoughts were that could be more easily accomplished than
resurrecting cosmetic issues, and in due course back in December 2011 the eBay market
place offered a reasonably presentable one for sale. After a successful bid, I began to address
some obvious problems leading to what was thought at that time should result in a decent
performer without a lot of time spent or head scratching... wrong!
The first order of business was to dispose of a white power cord crudely attached to a stub of the
original black cord, not soldered, only wires twisted together, covered with a mound of
electricians tape, altogether not very tidy. A new cord was installed and the set was brought up
to full voltage gradually with a Variac, and I was pleased to see the pleasant glow of the dial
lamps and tubes all lit up. An antenna was attached, the RF gain control set to maximum, the
audio gain control slowly advanced to full volume, and... not a sound to be heard, not even a
slight hum. After some investigation, the output transformer was discovered to have an open
primary winding. A suitable replacement of the exact dimensions required was luckily found in
my ‘junk box’. Now we had our audio, but no signals to be heard. I checked all the tubes, a few
weak ones discovered, but not deemed bad enough to cause a totally RF deaf radio. Time to
make some voltage checks, and again, nothing really seemed out of reason, but I discovered the
oscillator tube wasn't really putting out much of anything. Suspecting the bandswitch may not be
up to snuff, I gave it a good going over with Deoxit and some foam tipped swabs, and was
rewarded with some signals, although weak, on the 80m bandswitch position, but nothing on the
other bands. I thought, well perhaps there is an inactive crystal causing the problem and
removed the crystals and gave the pins and sockets a good cleaning, reinstalled the crystals, and
now signals of reasonable strength could be heard on both 80m and 40m, a test on 20m with the
onboard crystal oscillator resulted in very weak marker tones... however I was happy with my
success thus far, and enjoyed using the receiver over a few evenings, when one night the set went
completely dead. Curious, I tried wiggling tubes, rapidly turning the bandswitch back and forth,
but nothing would bring it back.
None too pleased with this state of affairs, I set it aside for a while, and the next time when I
turned the set on for further investigation, it worked! Great, now the 100kHz calibrator tones
could be hard on the 20m, 15m, and 10m bands with reasonable volume. What is going on here?
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Must be a cold solder joint I thought, so I re-soldered virtually the whole set, and at the same
time upgraded the power supply electrolytic capacitors and a few others as well, and was
gratified to hear the set some alive again, performing rather well...there we go, fixed it! I
thought... But wait a minute, it’s gone dead again! Feeling very frustrated, I imagined perhaps
there is a tube playing some tricks, and replaced nearly all of them, buying new ones that I didn't
have in my spares supply, and yes it worked again - for a while. It was apparent I was dealing
with a troublesome intermittent, and a fellow SPARC member, Brian Murtsell, mentioned he
would be willing to take a look at it, so the 1A was passed along for him to see what he could do
with it...the cause of the intermittent refused to reveal itself, after hours of time spent, and finally
radio expert and restorer Gerry O'Hara, our president of the SPARC museum, put it on his list of
radios to be repaired, and in due course rolled up his sleeves, with that look in his eyes of a man
determined, and, well Gerry takes up the story from here, and it is quite a story..."
This particular 1-A, Serial # 793, probably had a ‘hard life’, possibly stored in damp conditions
at some point in the past – possibly while receivers with tubes in them were considered oldfashioned and scorned in favour of three (or more)-legged bits of silicon cold-chugging electrons
in a faceless black box sporting LED/LCD displays... The result was rusty-pockmark damage to
the former beauty of the trademark copper-clad Drake chassis. Time has taken its toll on this
receiver in other ways, with
many parts having been
replaced during repairs, and
likely many attempts at
resolving the persistent issues
noted below in later years,
including liberal dousing of
the band-change switch wafers
with various solvents and
contact cleaners over the
decades, un-soldering and resoldering joints, etc...
altogether, the set was looking
somewhat ‘tired’.
Problems
The main issues reported by
Graeme were intermittent
operation - ‘all or nothing’,
working on some bands but
not others, as well as
perceived sometimes sub-par
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performance when it was working – a combination altogether best described as ‘damned
frustrating!’ – as are most intermittent faults. So, where to start?...

Repairs – Part 1
The standard way to troubleshoot any radio is to signal trace – usually starting at the audio
stages, working ‘backwards’ through the radio towards the antenna circuits. This technique is
time-tested, but is only of limited value in tracking down intermittent faults (or multiple faults,
one or more of which may be intermittent). Even so, I decided to take this logical approach:
although the receiver is a triple-conversion design, the circuit is not that complex, and I figured
should be amenable to this troubleshooting method, maybe with some modifications to make
sure certain fundamental elements of the circuit, eg. the local oscillators, were functioning
reliably. An advantage I had was that the SPARC radio museum in Coquitlam where I live (and
of which I am a member) owns a reasonably-functional 1-A (Serial # 1016) that I borrowed for
side-by-side performance comparison and checking of voltages, signal levels etc., as well as
being a temporary source of substitute tubes and crystals for test purposes.
The audio stages were found to be working ok, except for an intermittent contact in the
loudspeaker jack on the rear panel that was found to cause uncontrollable feedback for some
reason – a squirt of Deoxit fixed that (sort of – the jack could really do with replacing). I then
decided to leapfrog ahead in the signal tracing process by next checking operation of all three
local oscillators (LO’s). I first checked the 1.05MHz oscillator (3rd LO) section on the converter
tube (6BY6). This was found to be operating at 1.025MHz – a little out, so that was reset to
1.05MHz. A 1.1MHz signal injected into the converter grid produced a decent signal through
the 50kHz IF, product detector and audio stages, so these were confirmed as working reasonably
ok. The carrier insertion oscillator (part of the product detector) was then adjusted to 50kHz on
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the mid-position of the ‘Sideband tuning’ control’ . The 4.0 – 4.6MHz VFO (PTO) was checked
next (2nd LO) – no problems there – good output and tracking nicely (and linearly) across its
tuning range (3.97MHz – 4.629MHz). Next-up was the crystal oscillator (1st LO). I noticed that
this was a very similar circuit to that found in the Drake 2-B - I had restored one of these sets for
a SPARC customer a couple of years ago. The 2-B had needed new crystals to be fitted in its
crystal oscillator for reliable operation on some bands (the original crystals in that set were found
to be low-activity), and I was beginning to suspect there might be a similar problem in this 1-A.
I connected a scope to the 1st LO output (via a 0.01uF capacitor and a x10 probe so as not to load
the oscillator too much). Sure enough, the 1st LO worked reliably only on the upper two 10m
bands. These bands each have dedicated (3rd overtone) crystals. The remaining bands rely on
resonant plate coils to select odd harmonics from the other two crystals, with particular ‘value for
money’ being squeezed out of a 3.5MHz crystal
(40m, 20m, 15m and the lowest 10m band!), and
two bands out of a 7MHz crystal (80m and
WWV on 10MHz). I cleaned the contacts on the
switch wafers using Deoxit (both D5 and ‘neat’),
applied with a Q-tip to avoid further
contaminating the switch wafer phenolic, and
then carefully tweaked the plate coils for each
band. The result was that sometimes the
oscillator would fire-up on, say 20m but not 40m
or 15m, or on 80m, but not WWV. The lowest
10m band was the most intermittent of all and
could rarely be coaxed into operation. Given
these observations, a new set of four crystals was
ordered from a supplier in the UK (Vincent
Jakomin – great service by the way!) and in the
meantime, I decided to continue with the signal tracing through the set…
I found that the 1.1MHz IF coils both peaked nicely when a 1.1MHz signal was injected into the
grid of the 2nd mixer tube, however, the 2.9-3MHz coupler (between the 1st and 2nd mixers)
would not peak correctly using the ‘full alignment’ method described in the manual. Checking
around this part of the circuit revealed three out-of-tolerance resistors (R6, R18 and R6), all over
50% higher than the nominal values. These were changed out, along with C23 for good
measure, and the coupler then peaked nicely per the manual. The antenna and RF stage were
then aligned on the 20m band (while it was actually working!) and the set temporarily returned to
its owner pending the arrival of the new LO crystals. Sure enough, when returned to the owner,
it was behaving badly again and sometimes dead on most bands.
An interesting little aside happened at this point. It had been observed by both the owner and
myself that there were several spurious responses (‘birdies’) across each of the bands. I had not
6

Drake 1‐A Receiver

Gerry O’Hara

focussed on resolving these (other than observe that they seemed to be related to the IF stages of
the set rather than the front-end), as I was concentrating on the set’s overall reliability at this
stage. Anyway, the owner took the set into the SPARC museum one Sunday and was operating
it, when a volunteer (Ken Reddicopp) took a look at it and noted that a grounding lug on one of
the IF transformers was unsoldered and the screws securing the PTO unit were loose. Soldering
the lug and tightening the screws cured the birdies!
After a couple of weeks or so, the new crystals arrived. The supplier was not sure whether the
critical 3.5MHz and 7MHz crystals should be cut for series or parallel resonance, so he provided
one of each resonance cut on a ‘sale or return’ basis (great service Vincent). However, on
installation of the new crystals and peaking the coils for maximum oscillator output, the
intermittent operation of the 1st LO problem did not go away. Strangely, neither of the new
3.5MHz crystals would work at all in the set (though tested ok in a crystal test oscillator – video
here). With the new 7MHz (series resonance), 32MHz, 32.6MHz and the original 3.5MHz
crystal fitted, the receiver sometimes fired-up, sometimes not, on different bands, other than the
very reliable upper two 10m bands,
which fired-up each time. My
conclusions from all of this was that
whilst the reliability of the Drake crystal
oscillator design is sensitive to crystal
type (cut), particularly when working on
the higher crystal overtones of 3.5MHz
crystal (3rd, 5th, 7th and 9th), the original
crystals therefore likely had sufficient
activity and were not the reason why the
crystal oscillator was unreliable.
Having eliminated the crystal activity as
an issue with the oscillator, I swappedout the tube with a number of NOS
6AB4’s from different manufacturers,
finding that a particular Westinghouse
tube gave the highest output (so was left
in circuit). I also swapped-out or tested
most of the passive components, around
this part of the circuit, but with no
apparent improvement in reliability.
By this point, I was starting to think the
switch-wafers themselves could be the
problem – they looked ‘damp’
(discoloured) due to previous likely rather liberal switch cleaner applications. I also took a
7
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magnifying glass to the switch contacts – noticing that there was a contact broken on the 1st 10m
band position on one of the wafers (the front one, in the cathode circuit – rather difficult to see as
the contacts face the screening mounting/plate) – this was giving intermittent contact on this
position of the switch. So, while considering options, eg. ‘major surgery’, such as replacing the
switch wafers, I thought I would try applying a little hot air (via a heat gun) to ‘dry’ the switch
wafers as an experiment. This indeed had an effect – with the oscillator always ‘kick-starting’
on a dead band when a little heat was applied in the vicinity of one of the two switch wafers
associated with the crystal
oscillator (the rear wafer, located in
the plate circuit) – video here.
Focussing the heat application a
little more, the sensitivity was
traced not to the switch wafer, but
to a 100pf capacitor mounted on
the switch wafer. This capacitor
had previously tested fine for value
and leakage, but I found that
replacing it with a fresh silver mica
part completely cured the problem,
with the oscillator thereafter being
very reliable on all bands (although
both the new 3.5MHz crystals still
refused to work in the circuit). The
broken switch contact was still
annoying though, and so it was
decided to replace the front switch
wafer. A couple of candidate
replacement wafers were found,
both 12 position parts with 1.25”
mounting centres, one phenolic
(‘Paxolin’) and one ceramic, the
latter having silver-plated contacts
(the obvious choice!). However,
the replacement candidates both
had the wiper contact adjacent to
one of the mounting holes (as is standard), whereas the Drake switch wafers had the wiper
contact spaced one position away from the mounting hole. The remedy was to carefully drill-out
the rivets securing the wiper contact and the adjacent contact in the replacement switch and swap
the contacts around, securing them with their original rivets and a dab of epoxy adhesive. This
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worked and the replacement (ceramic) wafer was duly installed and worked well – see photos on
previous two pages and video here.
The RF stages were then re-aligned on each band and the set soak-tested for several hours,
switching bands occasionally to check for oscillator reliability – all was found to be well, with
the set proving very stable and sensitive, with excellent resolution of SSB signals... or, at least,
for a while!
Repairs – Part 2
After a couple of weeks, the 1-A made another appearance at the SPARC museum. Graeme
noted that there was an intermittent that affected the sensitivity - sure enough, when the chassis
partition where the crystal bank is mounted was rocked, the sensitivity increased and then
decreased on releasing. Also, when comparing the set with the Museum’s 1-A, the overall
sensitivity seemed down. So, back to my workshop with it!
When the set was last in the workshop, I almost replaced the second crystal oscillator switch
wafer as the rear wafer looked in poor shape also. As the intermittent seemed to be related to
moving the partition, I decided that the first job would be to replace the second crystal switch
wafer. Another ceramic wafer was obtained from the museum’s stock and modified in a similar
way to the front wafer, although requiring different contact to be swapped to match the original
wafer. That done, some additional ceramic and silver mica capacitors in the crystal oscillator
were switched out. On re-testing the set, however, the intermittent was still there. I noticed that
wobbling the crystal oscillator tube also varied the set’s sensitivity – cleaning the tube pins and
the socket did not help, so I decided to swap-out the tube socket and replace it with a top quality
ceramic one. On removing the old socket, one of the metal inserts where the tube pins are
inserted fell apart (pin 4, one of the filament pins, but still possibly a cause of the intermittent).
Graeme had also purchased a set of new ceramic crystal sockets, as two of the original sockets
did not have a good grip on the crystal pins (the
3.5 and 7.0MHz crystals), so these were also
installed – see photo, top of previous page, with
all the new ceramic parts fitted.
The intermittent had now gone, but the set
seemed to be less sensitive than ever when tested
with all these new parts installed. Then I noticed
a shorting link that someone had fitted to the
antenna attenuator switch at some time in the
set’s history (circled yellow in photo, left) – this
effectively connected the antenna to ground via a
68ohm resistor, whatever position the switch
was in! – that was soon fixed and increased the
9
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sensitivity by around 3dB. Then I checked the alignment was still ok: the RF stages seems fine,
but I found that I could not adjust the 2.9 – 3.5MHz coupler – neither the top or bottom slug had
any effect on the tuning, whereas when I had aligned the set previously it had tuned-up exactly as
specified in the manual. Feeling rather perplexed, I decided to remove the screening can from
the coupler and investigate. At first, all seemed ok in the can – just as I remembered it from the
previous inspection. However, when I looked closer, I noticed that a thin wire that grounds the
two fixed capacitors that resonate the coupler had broken away from the junction of the two
capacitors. With this repaired and the coupler re-installed in the receiver, the coupler alignment
proceeded well and the sensitivity seemed back up again and with no intermittent.
The receiver was again delivered to its owner for a thorough testing – only to be returned after a
few days with an apparent reducing sensitivity after the set had been on for some time. Sure
enough, on comparing with the Museum’s 1-A, the set was rather ‘deaf’. This time the fix was
easy – I realized that by getting distracted with the coupler fault, I had not adjusted one of the
1100kHz IF transformers correctly – tweaking that, followed by a full alignment check brought
the sensitivity well up –
exceeding the Museum’s 1-A on
all bands. I decided to plot the
sensitivity of both receivers with
an identical signal applied from a
signal generator through a
calibrated attenuator (see plots at
the end of the article).
A Third 1-A Makes its
Appearance...
You can never have too much of
a good thing – can you? I know
Graeme is certainly of that
mindset and, during the latter
stages of the work on his 1-A, he
spotted another 1-A on EBay (an
earlier example, Serial # 506) that
was in a much better cosmetic
condition (photo, right), though
which was reportedly not
working (tubes reportedly did not
light and no sound) – and, of
course, Graeme won the
auction...
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The second 1-A proved to be a real gem in comparison to the first one. The tube filaments
would ‘not light’ simply because the fuse had blown, though the set remained silent even with
the tubes glowing. Plugging an external speaker in solved that, and the internal speaker was
soon rendered operational by changing the (corroded) jumper wire on the rear of the chassis
speaker terminals. Four paper and one electrolytic caps were changed (under-chassis photo,
above), the bandchange switch and controls cleaned with Deoxit and a full alignment soon had

11

Drake 1‐A Receiver

Gerry O’Hara

this set really singing and looking almost pristine (check-out the above-chassis photo, bottom of
previous page). Indeed, it proved to be more sensitive than either the Museum’s or Graeme’s
first 1-A, and the cabinet cleaned up a treat – what a great buy! So now Graeme has two very
nice Drake 1-A’s at his disposal – and boy does he give them regular workouts!
Conclusion
The Drake 1-A certainly lives up to its reputation – almost 60 years after its inception: it is
sensitive, has good selectivity, though could have benefitted from switchable (narrower)
bandwidths for (modern) crowded band conditions and CW reception, rock-solid frequency
stability, and is simplicity itself to operate. However, that said, in the case of the first 1-A, time,
heavy use and poor storage conditions had taken their toll on many of the 1950’s ‘commercial
grade’ components used in its construction, in particular those parts subject to mechanical strain,
such as the bandchange switch contacts – I dread to think how many times that switch had been
rotated by eager hams over the decades… The RF coil formers/slugs also look somewhat fragile
and should be treated with care
when adjusting. Of course, all the
electrolytic and paper capacitors
should be replaced (and if this has
been done in the past, consider
replacing the replacements with
modern parts for long-term
reliability) – pay particular
attention to the power supply
electrolytics – the last thing you
want is for the diminutive little
power transformer to blow. Also,
some of the resistors may have
drifted out of tolerance and this
can certainly affect operation of
some of the circuits (as evident in
the 1st mixer/IF coupler in the first
1-A). All this being said, the
circuit is fairly straightforward
and the set is very accessible to
work on, such that a keen and
knowledgeable owner should be
able to maintain the set in
functional (and usable) condition
for many more decades. And a
‘last word’ from Graeme: “Drake
12

Drake 1‐A Receiver

Gerry O’Hara

#2 has been turned on all hours for a thorough workout, it is a radio you can listen to for hours
at a stretch, no fatigue, with its outstanding SSB audio, tube type of course!...”

Sensitivity comparisons: the SPARC Museum’s Drake 1‐A vs. Graeme’s two Drake 1‐As
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