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going to fail, has. Here is a brief list of what is likely to happen
with a Drake over tine:

- El ectrolytics dry out

- PTO end pl ay needs adj ust nent

- PTO | ubricant dried out

- Sonme ceram ¢ capacitors fry from excessive heat.
- Presel ector verniers wear

- Worn switches - selector tabs

- Tube failures

- Swi tches and controls corroded/dirty

- Al'i gnnent

- User nodifications

- Dirt and dust

- Chassis pitting

- Brittle line cords

- Wrn control shafts

- Knob di scol ored/white |ine mssing

- Blue filters wash out

- RAC power supply resistors discolor (bake) circuit board
- D al plates scrape/discol ored

- Clear plastics are scratched

- Sone | ost screws

- Front panel spacers get | ost

- T4B - R4B neon bul bs die

- Scrapes, dings and sone encl osure rust

Not nuch, really. You can use this as a check list of what to | ook

for or what to service when you buy your 'new Drake. The first 8
itens or so are operational and not cosnetic.

Cener al 4
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The nunmber of pins refers to the brass rivets that hold the dial
plates to the gear faces. There is no stop to speak of in these
assenblies and turning past the mechanical resistance of the drive
assenbly wll lunch the gears. These PTO drive assenblies nmay have
"ears’ and there may be 2 ears just behind the gear assenblies. The
purpose of these ears is to allowthe dial plates to be rotated for
proper nechanical orientation with the dial w ndow gradical

o} PTO Mechanical Instability

This is usually caused by either the wormgear tension spring not
hooked to the alum nium PTO cover or by the end cap on the end of
the PTO coil formbeing |loose. If the problem is not the tension
spring, remove the PTO cover and | ook at the end of the PTO coi
form You will see a cap on the end of it. It should not be |oose.
If it 1is 1loose, carefully remove it, apply sone glue and stick it
back on. The coil formis delicate! The end cap just has a square
hol e t hrough which the tuning slug brass rod goes through. For gl ue,
| use GOOP

See al so PTO End Pl ay above.
o] PTO Warbl e

Sonetines the PTOwi Il warble slightly while tuning. This is usually
caused by dried out grease on the drive nech ball bearings. This is
the ground path for the PTO slug drive which has a brass rod inside.
Fix the dried out grease problem first. Use Teflon |lube or
Lubriplate. Run a flexible ground strap fromthe PTO drive yoke to
ground. Do not grease or lube the top guide pin for the PTO slug
yoke.

o} PTO Lockup - B Series, TR3/4

Sonetines the brass pin wll insert into the gear at the ' STOP
area, but it will not extract itself, causing the PTO assenbly to
lock up. Wear will cause this, but in a lot of cases its caused by
the gear timng being off a little bit. Wat happens is that you'l
buy a used 'B" and use it. One day, you'll hit the stop, and the pin
will lock the PTO

Unlock the PTO first by pushing the stop pin back and rotate the
tuni ng knob. Looking at the front of the radio, you'll notice a ny-
lon gear thats spring | oaded. Gently push this gear back and rotate
the tuning knob ever so slightly (which way? take your pick). Now
run the PTOto the stop again and see if the pin extracts. No? You
went the wong way or there are nore serious problens.

o} PTO Lubrication
G ven the age of these unit, the grease is starting to dry out. Its
possible that it my even has run away slightly after seeing God
knows what use in a car or in a hot tent on Field Day nmany years

CGener al 6
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ago. Mst inmportant is to lubricate that wormgear. | use Teflon
spray |ube. Just use the slightest bit. Too nuch is nuch worse than
too little. The dial mech should offer only slight resistance to the
tuning knob. You should be able to fast spin the tuning knob by
pl aci ng your index finger on the outside of the knob and rotating
your hand. If you cannot do this, then you have sonme kind of a prob-
lemin the PTO dial nech.

0] PTO Backl ash

I nspect the brass rod that extends fromthe rear of the PTO cover as
the wunit is tuned. It may be discolored, but it should not be cov-
ered in grease and guck. This rod and the end of the PTO tuning coi

conprise the end bearing. Clean with alcohol and a paper towel.

Sonetimes 'junk’ will accurmulate in this area and actually cause
sone binding in the tuning slug. You'll tune the PTO and in about 5
mnutes, it will "junp’ frequency up to a few hundred cycl es

o] PTO Dri ft

All  Drakes drift. Once warmed up and settled down, they are satis-
factory for all nodes but RTTY. For all practical purposes, the PTO
from the B series to the TR7 (excluding the TR5) are identical wth
the exception of the dial plates and the markings on the alum nium
cover box.

In very general terns, the PTO should settle down wthin about 5
mnutes after turn on and be usable. It will still shuffle around a
bit after that, but you should not be chasing it continuously.

There are no PTO adjustments available to conpensate for drift;
conponents were 'selected in production’. In extrene cases, you wll
either replace the PTO froma junker or send the unit to Drake for a
rebuil d. Expect to pay for 4 quarter hours |abor m ni num

Drake PTOs are stable, but the tenperature conpensation is not per-
fect. The PTOin the SPR4 is quite a bit nore stable than the R4C
The reason is heat. The heat inside an SPR4 is neligible, but the
R4C heats the PTO slightly fromthe audi o output transistor. Thr TRY
and R7 wll shuffle around a bit fromthe heat fromthe dial |anp,
and the TR4any transceivers are rmuch nore stable when a fan is in-
stal |l ed.

o} PTO Ski ppi ng/ Hysteresis - C series

Inability to have the Cline dial plates to indicate exactly the
sanme frequency after noving away 100 kHz or so and returning to the
sanme frequency is usually caused by the rubber collar under tuning
knob and dish. After all these years, the rubber has hardened or has
worn. Repl ace the PTO rubber. The C clip should not be tight against
t he al um num washer and the washer should be installed such that the
groove around the perineter is on the outside.

Gener al 7
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Wi |l e you’ ve got the knob and dish off, inspect the shaft for burrs.

Sonetimes when you push a new rubber collar on you'll displace one
of the gear sets. This is easy to fix, but you'll have to renove the
top cover, push the left hand ear to the right while gently rocking
the tuning shaft and pulling out. Then align the dial plates again.
A new col l ar should | ast for years.

0] PTO Sei zure

| had one report of a PTO that | ocked up solid on a TR4. This appar-
ently happened very suddenly. The clue is the know edge that the
transceivers run very warm and the lubricant is 20 to 27 years ol d.

All the PTCs are essentially the same. There is a shaft that turns a
worm gear; the worm gear noves a yoke foll ower back and forth that
noves the tuning slug. Running off this shaft is a gearbox that
turns one (2 in the case of the Cline) dial plates that has a bear-
ing collar that is around the tuning shaft. The grease in that bear-
ing area had cooked off. Wth the dial plate now 'l ocked to the
tuni ng shaft the shaft is |locked since the dial plate is driven by
the gear box and the gear box is driven by the shaft.

The cure is to flush out the grease and replace it with Teflon | ube.
Teflon will not cook off, but the TR4 al so needs a fan to resol ve
the heat 'problem caused by vaccuum tube density.

0] 4 Line Dial Plate D sh, Knobs etc.

Personally, | don't like the plain dial skirt on the Cline. | re-
place them with TR4 dial dishes. This does nothing except for
appearance and is a natter of personal taste.

The TR7 dial dish is different than the 4 dial dish

Sone dial knobs are thicker than others depending on the PTO assem
bly. Most knobs are available for replacenent except for TR7 band
swi tch knobs. Unobtai ni um

0 Dial Plates and Pl astic

These are not available fromDrake any nore. Use cleaning naterials
with extreme caution.

Most minor scratching of «clear plastics can be polished out with
t oot hpaste, a touch of water and a paper towel. This works amazingly
well. If you use this trick on the dial plates, be careful you do
not rub the lettering off. Gel does not work nearly as well as
t oot hpast e.

0 C Line Dial Alignnment

CGener al )
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of electronics to amateur radio. My copy is so ragged and worn, |
need to replace it, just for that reason

The ’'aether’ knows not if you are using transistors, glassFETS or
even a coherer. Physics is physics. Far better to learn for $15 why
.1 uV on 80 neters is a useless achi evenent rather than spend hours
"inproving' your R4B for nothing.

Considerable detail is presented about receivers and nultiple
conversion designs. This can be applied to the RAB and RAC in that
there need not be any difference in sensitivity and noise figure of
a double conversion conpared to triple or even quad. It all depends
on design goals, cost, engineering preference and other factors.

A highly recommended publication, even if you don’t build. Do not
let the title intimdate you.

o} Equi pnent Mai nt enance

One of the tricks that 1've | earned regarding equipnent in long term
use is the value of a service log. It is never too |late to start
one, and it will prove invaluable to you. It likely will also assist
in the sale of the equipnment in the future, as it indicates to the
potential buyer a dedicated owner and a radio with few potenti al
surprises.

o} R4any and T4any Tuni ng Rack

Leave the slugs al one! There should never be a valid reason to pul
a tuning rack apart except under the nmost unusual of circunstances.
These slugs are color coded for permeability - nmix them up during
reassenbly and you'll have a fun tine getting the receiver to track
- if ever. There should be anple adjustnent available in the trim
capacitors to set up the front end on the individual bands.

Sonetines you may find a particular receiver will not peak properly
when the preselector is set to the indicated value. Generally, don't
worry about it. There is no law that says you cannot nove the pre-
selector a bit to acconpbdate the conpression trinmmers. ldeally, you
want the conpression trinmers set about 1 to 1 1/2 turns from

snug'. If the trimers are backed off too far to acconpdate the
(arbitrary) preselector setting, they won't hold long term align-
ment. In this case, rotate the preselector a bit to raise the slugs

and try again.
o] Rotary Switches
Sonetimes you may encounter either a dead radio or an intermttent

one and just can’'t find the sore spot. Check the rotary sw tches for
a sawed off selector tab. Sometimes just enough of a stub is left to

sel ect some positions - just barely. This is just wear and tear and
is sinply the rubbing action of the selector tab going past the fin-
gers.

CGener al 10
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0 Cl eani ng of Bandswi tches

| have heard horror stories of the results on bandsw tches when con-
tact cleaner is used. Apparently the bakelite will swell when this
cl eaner is used, although |I have not personally experienced it.

If you are having problems wth inconsistant operation as the
bandswi tches are rotated, inspect the bandsw tch. Under no circum
stances should the rotor or the selector fingers be black. | once
had a T4B that would not align and was very flaky on tuning. It
turned out that 90% of the problens were caused by a corroded
bandswi t ch.

The best way to clean bandswitches is with al cohol and a toothbrush.
Sone residue may be left on the chassis after doing this, but it is
easily wiped up, if you can get in there.

o} O eani ng Copper Chassi s
Where Drake used a copper plated chassis, a nunber of folks have
been known to polish it up shiney bright. Wen you do this, you'll
invariably renove all the chassis narkings. | prefer to I|eave the
chassi s al one.

A good indicator is that copper chassis, however. It will tell you a

history of the radio. | have seen a few R4B and TR4A with a nice
bright *original* chassis. If a seller is claimng '"mint’', a truly
mnt copper chassis Drake is bright and clean w t hout hunan inter-
venti on.

o] T4any M crophone Connect or

The m crophone connector plug is a Switchcraft S230 and has a diam
eter of .210". This was used so you couldn’t plug the mcrophone
into the earphone connector and have the output fry the elenent.
These plugs are a little rare. The reason why the PTT line is the
tip and not the ring is sinple. If it were the other way around,
you'd put the keyed line across the mc elenent as you pushed the
connector in. In desperation, 1’'ve seen a standard 1/4" stereo
socket used and it could be an expensive expedient. M crophones
don’t make good speakers or speakers for very |ong.

o} S230 Part Il (from I/ Net)

"I just sent off for two of these |ast week. Have not got them back
but he said they are NOS Switchcraft S-230 right angle plugs. Danny
in VA has themfor sale. He said he got about 200 a few years back.
Had 20 or 30 left. He sells themfor $8 each or 2 for $15. No con-
nect with him just heard himon the Drake Net. Hi s phone nunber is
804- 448- 3008. "

73s M ke WDbxxx The DRAKE Col | ect or

CGener al 11
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Anot her potential source is:

Mouser has them (502-S-260, $7.08 ea.), so does Digi-Key You can
usually find themat swap neets ....

Mar k AA7TA

(I have referred a few folks to Danny for the S/230 and there have
been no reports of any probl ens what soever <wnp)

o] Radi o M scel | aneous

For trimpaint, Collins trimrings and related itens that nmay prove
to be hard to find, you can try:

R and R Desi gns
1-800- 372- 4287
1-608- 255- 0400

o] Ci nch Jones Pl ugs

Modern radios tend to use the Molex style plugs. The other style
pl ugs comonly used up to the late 70's were the Cinch Jones connec-
tors. These are becoming a little nore difficult but not inpossible
to find. Try the follow ng:

Try Allied El ectonics 1-800-433-7500. | got a couple of plugs for ny
TR7 from them Vinni e N2TAI

The S-300 and P-300 series are available fromDigi-Key, and in the
past | have gotten the S-400 series of G nch Jones connectors from
Newar k El ectronics. | would suggest looking in Digi-Key for the
S-400 series as well as Newark tends to be rather costly.

Harvey, N6MM
o} AM Qper ati on

The transmitters and transceivers will operate AM But why is it so
"different’?

During reception, Drake wants you to treat an AMsignal as ’'Single
si deband *Reduced* Carrier’. The sideband filter chops a sideband
of f and reduces the carrier. You detect it by zero beating the car-
rier thats left.

The transceivers and transmtters were designed to be operated with
alinear. Atrue AMsignal through a linear anplifier is not only
very inefficient, its really rough on the linear, especially when
operated inmproperly. Instead of sinply wunbalancing the bal anced
nodul ator to get sorta AM Drake made a terrific conprom se and went
"controlled carrier AM. This node has a snmall carrier at idle and
the anplitude of *both* the carrier and sidebands goes up as you

CGener al 12
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nodul ate. Its easy on the PA tubes and it works well. It is superior
to unbal ancing the SSB bal anced nodul ator to generate AM and reason-
able in terms of trade off to 'real’ plate nodul ated AM

This is similar in principle to the AMnode in the Heath DX60,
Kni ght T60 and Kni ght T150.

o} T4 and TR4 Rel ay Cycling

Wth the age of these units sone of the electrolytics are starting
to dry out. Sonetines they'Il go leaky fromcell to cell if there
are nultiples in the can. If you have problens with the T/R relay
chattering or cycling, quite likely it could be one of these filter
cans. The only way to roughly suspect an el enent has gone is to clip
in a 100 Uf 300 volts across an elenment. If the cycling stops or
slows down this is the likely problem Beware of sone funny probl ens
you may get with cell to cell |eakage, however. These can be tricky
to nail.

These canned capacitors are dated and largely wunavailable as re-
pl acenents. Due to their age, even if replacenments were avail abl e,
woul d advi se sone caution. Wiether in use or not, they’ ve been sit-
ting on the shelves for too | ong. Mddern capacitors are nuch better
My recommendation is to replace the whole can wth discrete
electrolytics. You can either |leave the old cap in there for appear-
ances or pull it and put in a hole plug.

In the receivers, weak power supply electolytics are characterized
by hum |ow B+ and 'funny’ audio on SSB. The funny audio is caused
by harnonic nixing of the 60/120 cycle hum and the detected audio.
In this case, sonetinmes there is not enough hum out the speaker to
be too objectionable, but the speaker audio sounds 'funny’ for sone
reason or another. You can verify this with the calibrator on SSB
As you sweep across the calibrator slowy, you' |l hear sone spots
where the audi o goes nuddy. Once you detect it, and have your ears
trained, its very obvious.

o] Schemnti ¢ Date Codes

On the 4 line B series and above you'll notice a series of nunbers
in small print on the schematic. | have an T4C schematic wth the
nunbers 10077626470. This is in muddyy/serial no fornmat. It neans
that this schematic was revised on Cctober 7, 1976 and applies to
serial nunbers above 26470. | do not see this notation after the
TRACW RI T.

o} Dr ake Equi pment Wring

Drake did not color code their wiring to any appreciable degree. In
nost cases, their hook up wiring seens to be white colored and sone
wires may have a color trace. Mdre than one wire may have the sane
color trace, so be careful and verify with an ohmneter fromend to
end.

CGener al 13
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Addi tional care should be used when soldering to Drake hook up wire.
The insulation nelts very, very easily and will crawl up the wre
and peel off while doing so. Wien replacing itens |ike those canned
filter caps, sonetines it causes |less damage and is nore expedient
to sinply cut the wires. One can easily and quickly | oose 3/4" of
i nsul ation just in desol dering.

0] Li ne Cords

Sone line cords will be 2 wire - no ground pin. This nmay appear on
the receivers or on the AC4 transnitter power supply. Users are
urged to change the line cord to a 3 wre configuration wth a
grounded centre pin. Wthout this centre pin, the chassis |eakage
will float to about 50 volts AC. In the event of the primry
wi ndi ngs shorting to the chassis, this can prove to be |ethal

0] Loose Knobs

On sone controls it may be difficult to keep the knobs tight to the
shaft. Overtightening will split the knob. Quite often the problem
is sinmply caused by the knob not being exactly square to the shaft
flat when the set screwis being tightened. Rock the knob slightly
while tightening the setscrew. The knob setscrews are not all that
easy to deal with in the long term A better setscrew is an Allen
(hex) head screw. This type of setscrew wi |l provide better torque
control

Sonme knobs have no set screw and instead are held in place by a
piece of bent flat spring steel. Sonetines it is these knobs that
al ways fall off, because the spring steel gets flattened just before
the shaft rotates. In this case, try that particular knob in a |o-
cation wth less torque such as a volune control. Just swap the
knobs.

0 Source for Knobs (K40AH)

1. Drake still has them but they are $4.03, plus shipping and han-
dling.

2. The knob is made by "DAKAWARE', but is not shown in the |atest
Al lied or Muser catal ogs.

3. A local distributor has themon a peg board display under the
name of "Caltronics" for about $3 each. | think this is a popu-
[ ar brand anong independent distributors.

Mouser | ooks |ike another good source.

The "B" knobs are of two types. One is a set-screw type (as in num
ber 2 and 3 above,) and the other is a slip-on type with the little
nmetal spring like Collins uses. The set-screw type will work to re-
pl ace either of the originals.

Cener al 14
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o] Sensitivity Check - all Drake 4 line

All  Drake receivers and transceiver should provide a noise peak as
the preselector is passed across the tuning range, even on 10 ne-
ters. |If your equipnent does this with no antenna connected, you

have all the sensitivity you can use. If it fails to provide a peak
alignment is i mediately suspect. Generally, the calibrator should
provide an S9 neter reading on 10 neters, progressively increasing
as the band switch is rotated to 80 neters.

o] Front Pane

The 4 |ine has spacers in the 4 corners of the front panel. Be care-
ful when you renpve the front panel. The thickness of the spacers
seems to be 1/16" or so and they are, of course, black. They disap-
pear as soon as they hit the ground.

o} d eani ng

Luke, K6LO recommends "Quick’n Brite", a conmon cleaner, to get
snoke residue and ot her guck off radios.

o} Screws and fittings

There are no netric fittings that | know of. Mst of the machine
screws are 4/40, the case cover screws are 6/32 and the chassis
sheet metal screws are usually #4. The foot screws are 10/ 24.

o} Speaker s

Al  Drake equipnment is standardized to 4 ohm speakers. This
i npedance is inportant. Use of 8 ohm speakers will produce consid-
erably | ess audio output and is not recomended.

On all the Drake Cline and before, as in all audio power stages
that have an output transfornmer, never crank up the audio gain wth-
out a speaker attached. Never connect an A/C volt neter across the
primary. Transients generated in the output transforner, especially
without a load, will create very high voltage spikes through the
collapsing magnetic field. This is how output tubes arc, output
transformers short and volt meter rectifiers get punctured.

o} Repl acement Speakers (KD6VK)

The speaker that | have used in several Collins speaker enclosures
is a standard RS 5 x 7 replacenment unit with 40-1261C as a part num
ber. | have never used it with a Drake unit, but the sound should be
simlar if the speaker is any good. The key conponent is the spacing
of the nounting holes and | believe that these are standard.

0 Power Suppli es

CGener al 15
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of course disconnect a tube. It is also very bad, as the discon-
nected tubes’ screen will draw much, nuch nore current than it
was designed to. Al that cathode current has to go soneplace

- The units neter is lying

All  the Band Cline neters seemto be about 5 ma. in novenent.
Age may make them go non linear, not rest at zero or cause them
to | ose their danping.

- The watt neter is lying

Does the neasured output correspond to the indicated current?
- The cat hode neter resistor is cooked

Usual |y they cook high in value (ref prev iten).
- The power supply is soft

The filter caps are imediately suspect or the supply is set to
220 VAC.

- Al'i gnnent

Pick ONE band - 80 neters and adjust. If you can substantially
i nprove the output, then chances are the rest of the set needs
sone set up attention.

- BFO of f frequency

If the BFOfalls on the Filter slope on CWor tune, the output
will be low. In either sideband position, a counter wll tel
you if its off. Set the crystal trimrer to accurately in either
si deband position. The crystal is pulled in the Tune and CW
posi tions.

- Bad Si deband Filter

This wll also apply to the TR3 and TR4 series transmitters.
There are no replacenment filters available. In the TR3 and early
TR4 the sideband filter is conposed of discrete crystals inside
the square can. You mght be able to get a replacenent crysta
cut, but finding the offending crystal in the first place wll
prove to be a bit chall enging.

o] Drake Tube Transmtters - ALC

On all Drake Tany and TRany radios, the transmitter ALCis very
aggressive. In use, you won't see the output neter kick up that much
or the PA current on the neter of the transceivers nove as nuch as
you think it should. Usually an output nmeter will 'only’ indicate

CGener al 17
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about 50 watts or so. This is "OK and is *not* an indication of |ow
si deband output. Actually, this is normal behavior and iif vyour
transmtters do not behave this way, expect sonme ALC probl ens.

For a typical Sure 444 or Heath HDP-21 nicrophone, the transmt au-
dio gain/drive control should be set around the 11 o' clock position
and the PA current neter should kick up to about 50% full current
(175 ma, T4; 250 ma, TR4).

o} Transmitter Keying

For all receivers and transnmitters in the 4 series the keyed voltage
| evel is negative. The TR7 has a positive switch line.

o} Transmitter Driver Alignment

Drake goes into considerable detail on use of a loading network to
align the 4 series transmtters. Don't bother. Just align carefully
for maximumtransnmitter output at a |low drive | evel

The reason for this network is to sinulate the [loading when the
units are wused in transceive. The better nmethod is to slave the
units with the covers off both the receiver and transnmtter and
align. This is much faster and nuch safer than playing with the
| oadi ng network nethod. There is sonme serious voltage inside these
units. Align each individual unit and then align in transceive both
ways - active PTOin the receiver for the transmtter and con-
versely. Wen setting up in transceive, you really only need to
touch up the nost rear trimer bank in the receiver and the front
bank in the transmitter. It is not as nmuch a pain as you woul d think
and once set, you're done alnost for life.

The loading network nethod is a waste of tine. Information rel ayed
to ne fromthe Drake User group indicates that even Drake thensel ves
does not bother with the | oading network any nore.

0] Transnmitter Neutralization

Proper set up of the neutralization is inportant for a stable, easy
to tune, low spur transmitter. |’'ve seen nunerous nethods over the
years, but this works best for ne.

What you want to do is set the neutralization capacitor such that
the plate current dip and output occur at the sane point in the
final tuning controls. You need a decent dummy | oad.

Start on 20 neters and feed enough drive in the tune position for
about 200 ma of current. Wth the LOAD capacitor at naximum (lightly
| oaded), tune for nmaximumoutput on the watt neter. Now watch the
plate current nmeter as you rotate it off resonance. Does it dip
lower? Take the transmitter (transceiver) out of 'tune’ and adjust
the neutralization trinmer about 10 degrees. Repeat wuntil dip and
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maxi mum output occur at the same tinme. Once you have it set up on
20, then nove to 10 (or 15).

The reason for starting on 20 neters is for safety. |If the
neutralization is far out to begin with, the PA stage wll oscil-
late. It is also easier to adjust initially on a | ower frequency.

WARNI NG The neutralization trimrer has a lethal voltage on it! DO
NOT adjust with the transmitter in operation. DO NOT touch the bl ade
of the screwdriver while adjusting.

o} Transm tter Tuning

The best final tubes to use are Sylvania. The 'generic’ 6JB6 are K
but they can present alignment problens.

The 6JB6 tubes will draw considerable current. On the TR4, they can
draw upwards to 450 ma. The T4 will draw 325 or so. Wen tuning up,
keep the drive level on either unit to 150 nma or less until vyou're
close to the final settings.

Low PA tube life is usually caused by bias setting, operator, SWR
heat or PA neutralization. The 6JB6 tubes are being pushed a bit,
but they should offer a good service life if properly set up, oper-
ated and kept reasonably cool. |I've heard that tubes don't need
cooling since its the glass that’'s getting hot, but the real heat is
on the plate, insulated by a vaccuum Nice theory, but nmy experience
i ndicates otherwi se. Besides, if for no other reason, all that heat
cannot be good for conponent life.

0 A Tubes
Sone have asked about the ' A designation on vaccuum tubes. Specif-
ically, whats the difference between a 6JB6 and a 6JB6A? What nakes
an "A tube different froma ’'blank’ tube?

In alnost all cases, we are dealing with vaccuumtubes that had a
television application. The "A usually indicates "controlled heater

war mup". Tubes do not cone active until the filament heats the
cathode to dull incandescence. There is a time specification -
usual 'y 11  seconds. The 'A usually means this figure is

guar ant ee’ d.

Note that this designation does not necessarily apply to trans-
mtting tubes such as the 6146, the 829 and ot hers.

o] 6JB6

These are sweep tubes used in the horizontal driver in television
sets. They are rated for 17 watts plate dissipation. These are high
pervience tubes (high cathode current wth relatively low plate
voltage). The tubes are not designed for RF work. Drake nmade a
reasonable tube selection and at the tine, picked an inexpensive,
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very common tube. The basing diagramis such that there are few di-
rect substitutes. The FT101l uses 6JS6 (not pin for pin to 6JB6).

Sone fol ks have nodified the transmtters to use the 6146, but this
requi res consi derable work, for the tube sockets require changing
and the holes enlarged. Then there is the matter of recessing the
sockets. To run 6146s, you also need a plate voltage around 800
volts. What all this serves, | have no idea

Final anplifier tubes are beconing expensive. It is this fact that

will be the one itemthat will kill off tube equipnent as the vyears
go by. Vaccuumtubes will be available well into the 21st century,
but the price has no place to go but ’'up’. Wen you replace the

finals in your Drake, you can slow down the inevitable for quite a
while by installing a fan. If the equipnent is a genuine keeper, you
shoul d purchase a new set tubes, plus a spare set at the sane tine.

The following is a reasonable |ist of sources for the 6JB6 and ot her
tubes used in Drake equi pment:

- RF Parts (see QST ads)

- Antique El ectronic Supply (1-602-820-5411)

- I nternational Vaccuum Tube (' generic’, see QST ads)

- Radi o Shack (oh, you'll pay for this)

- Radi o Shack "Life Tinme" (yessss!)

- Try Fair Radio (its worth a shot)

- Swap Nets

- Boat _Anchors

- Fl ea Markets

- Drake User G oup

At one tine Radio Shack was selling 'Life Tinme' tubes. And yes, they
were selling 6JB6. If you see a set at a flea market, buy them Do
not hesitate. Even if they are bad, any Radi o Shack dealer will get
you a brand new set, but they really try to avoid this, for obvious
reasons. You will not get 'life tine’, but you will get a brand new
tube without paying a cent nore.

The kid behind the counter likely will not have a clue what you are

tal ki ng about, but stand your ground and go for it. Do not |eave the
store wi thout having your new replacenment tubes on order. Radio

Shack will honor their '"life time’ replacenment policy. Its now one
shot. Its not your life time - its *that* tubes life tine.
Gener al 20
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This applies to any Radi o Shack tube marked "Life Time". Its a great
deal. Buy the tube at the flea market and use it. If its shot, or
when it goes, take it to Radio Shack and get a new tube for free.
My only regret is that Radi o Shack never sold 8877's ....

o} Mat ching Finals

Some fol ks place considerable value on this. |'ve never paid it too
much attention, but | do try to put all of the same brand in at one
tinme.

If you are confortable only with "matched finals', there is a trick
you can do to at least set themup for 'matched idling current’.
Pull all the tubes out of the final conpartnent but one. This wll
be your base point. Detune the Preselector and final Plate com
pletely. Put it on transmt and set the idle current to 50 ma. Turn
of f the power, and pull the power supply cable. Insert your next
tube to test, reconnect, and put that one on transmit w thout touch-
ing anything else. If you get 50 na, then they're '"matched' . If it
reads higher, likely that one has higher cathode enission

Its about the equivalent of what the tube sellers do when you order
mat ched tubes, by the way. Don't try to cheat by having another tube
in a socket with the plate cap off. The figure of 50 ma will exceed
the plate ratings of the tube, but you'll only be doing this for a
few seconds, so its OK

This is tedious and dangerous, but it works. You will be doing this
with the final cage exposed and a potential of being exposed to |e-
thal voltages. So long as you treat this as if you were putting in
new finals and observe strict safety precautions, you |l be K

Slip up, and you could be a Sil ent Key.
o] Transcei ve Qperating
Any of the 4 line separates will transceive anpngst thenselves but

only within the same band and only within about 50 kHz, depending on
the band. Wen there is a difference in the series set to transceive

sone mnor inconveniences wll be suffered such as |oss of active
PTO i ndication and the requirement of BFO netting prior to oper-
ation.

But it will work.
o} T4B/ RAB Transcei ve Set Up
Since this equipnment does not have a separate BFO injection |line,

you nust net themnmanually in order for themto transceive properly.
The C line provided a separate line. There is nore to this, however.

CGener al 21
Aut hored by VE3EFJ


https://www.manualsplus.com/



https://www.manualsplus.com/

Dr ake Mods

of the band edge in question. For exanple, the 80 neter band wll
have 3.5 + 11.1 = 14.6 MHz crystal. The PTOis mixed with the band
crystal and the difference is wused and injected into the first
mxer. A lower PTO frequency correlates to a higher received fre-
guency in the band range.

Using 160 neters with a 12.6 Miz band crystal for exanple, the 0
scale band edge is 1.5 MHz. The first mxer injection frequency is
Fin + Fif = 1.5 + 5.645 = 7.145. This is nade fromthe difference of
the PTO = Fxtal - Finj = 12.6 - 7.145 = 5.455 MHz. If you apply the
above scenario to a 2.0 MHz incom ng signal you will see that the
PTO oscillator frequency tuning is inverted.

Both the Rdany and SPR-4 are remarkably low in spurs and m xi ng pro-
ducts once aligned properly. On all of these receivers, |’'ve always
noticed a quickly tuning spur at 3.897 MHz. This tunes very fast, so
a VFO harnonic is involved.

Because of the PTO frequencies and nixing schene there are sone for-
bi dden zones of operation on sone band segnents that w |l produce
very foul mixing products. Obviously the band range covered by the
PTO is a no-no. 10 MHz operation is possible, but pay attention to
the transmtter manual, for the PTO second harnonic is an inportant
consideration when the twins are set up for transceive operation

None of these zones fall into current amateur band assignnents.

This al so explains why strange settings of the preselector control
produce recei ve peaking - you are likely finding a mxer output that
could be PTO crystal or the sumof the PTO crystal product that
coincides with the rack slugs for the front end tuning.

o} R4any and T4any Transcei ve QOperation

Transcei ve selection and nuting is acconplished through the INJ
line. This is done by supplying a high negative voltage along this
line fromthe unit with the active PTO This line is routed to the
link on the preselector and to the control grid of the PTO xtal LO
prem xer. There is also a diode on the preselector mxer nore or
less from screen grid to plate. This forns an electronic switch to
kill the premix on the unit that is having the external PTO prem x
si gnal .

On the RAC/ T4AC there is also a separate BFO line. The oscillators on
both wunits wll fall into sync with each other naturally just from
bei ng linked together, providing they were pretty close together to
begin with. |If the BFOs won't sync, make sure you are using RGE 62U
cable and that the oscillators individually are pretty close. Since
it is the receiver that syncs to the transnmitter, failure to sync or
an off frequency BFOis likely caused by the transnmitter

If you find that the receiver acts funny when the BFO line is |inked
- there is a sub audible beat note and the S neter cycles up and
down, this is a sure that the injection level is wong, likely from
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the transnmitter. The BFOline is being m xed, rather than sync’d.
Check the BFO |l evel fromthe transmitter. You should have 1V P/P
m ni mum open circuit, at the receiver input plug of the cable.

o} Digital Dials

Once in a while | have had requests for digital dials for the ol der
transceivers. This also applies to Atlas and sone Japanese units

such as the Kenwood 520. | bought an R4C once that had a Yaesu
DYC- 221 hooked into the PTO It worked, but this is not the way to
go.

What you *really* want to do is to read the INJ line and count the
RF signal on the line, accounting for the IF frequency before dis-
play. If you do it this way, you get a true read out in MHz, rea
time. After doing considerable research for a related product, |
found such a device that is near perfect.

Qut of all the wunits on the market, the Radio Adventures A2K is
wi t hout any doubt THE way to go. It will interface with alnost any-
thing and is progranmable for just about any offset. And, it wll
work with the inverse PTO tuning Drake wthout a hitch. "Al vya
gotta do" is, once programmed, is connect the A2K into the INJ line
of the transceived B's or Cs with a Radio Shack Y cable. Since this
line is hot with INJ no matter who is slaved, Bob’s your uncle. Wen
you build the kit, do not install RI1.

| have not tried the A2K with the TR4, but it will work even though
20 tunes backwards. 1t will/should work because the A2K contai ns
programmabl e nenories. On 20, you' d use a different nenory setting
and tell himto count the other way.

The website is at ww. radi oadv. com or call 814-437-5355.
o] Noi se Bl anker Set Up

Both the R4C and TR4 noi se bl ankers are very effective. The align-
ment of either is not difficult except in the case of the TR4A where
access to sone tuning adjustnents can be a chall enge.

You' Il need a 'scope to conpletely set one up and/or an anal ogue ne-
ter. Digital neters are OK but they don’'t show rel ative neasure-
ments very well.

The conponents in parenthesis are TR4 part tags for the 34PNB

Turn equi pnent on (what else?), turn noise blanker and calibrator
on. Tune calibrator in on 10 neters and m sadj ust presel ector for
about an S3 reading. Adjust C3 and C6 (Cl10 and C19) for nmaxinum S
meter reading. Place a 'scope probe to the base of QL2 (QL2) or a
volt meter to the emtter of QL4 (QL4). Peak presel ector. Adjust Cl19
and C25 (C8 and C21) for maxinmum Turn off calibrator. Set the
"scope probe for 1/10 (low capacity probe). Al tuning adjustnents
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are finished. No nore trimrer twiddling from this point! Place
"scope probe to drains of Q7 and @B (@ and Q7) and adjust R28 for
mnimm Finally, on the R4C only, adjust the gain balance for sim-
lar S nmeter reading on the calibrator with and w thout the noise
bl anker and the junper plug.

If you do not have a 'scope to adjust R28, leave it alone or nore or
| ess centre the control.

o] Crystal Filters

Consi der your sources today to be either the used market or InRad in
Upnmgua, Oregon.

They are the only supplier that | know of for Drake filters. If you
deci de your RAC, TR7, R7 etc is a keeper and an additional filter is
desirabl e, then what ARE you waiting for?

They can be reached on the web at:
www. i nrad. com i nrad. ht m
o} R L Drake Inc
Drake has in stock replacenent parts for nost of their equipnent.
For itens that are in excess of 15 years old, this is very good. 1In
nost cases their prices are good. One can obtain coils, crystals,

tubes, neters and relays. Final variable capacitors are avail able,
but expensive. Mst front panels are available for around $15.00 but

Drake won't sell you a new one unless you return the old one. | do
not know why, but Drake is adanment on this policy. If you wite
Drake a letter they wll ship off a conputer listing of current

parts stock for a particular radio. As of the Summer of 1995,
considerable parts were available for the 4 line et al. Parts for
the TR7 were few except for I Cs and transistors.

There are no accessories avail abl e of any consequence. You will not
be able to buy noise blankers or crystal filters for any of the C
Line. If you want crystal filters, there is only one known source -
InRad in Urpqua, OR Their filters are excellent!

Essential parts are still available (until the stock is gone) at
reasonabl e prices. If you need accessories for your R4C or TR7, best
to get themw th the radio.

Drake still services all of their amateur equipnent, but they do not
stock the PA tubes. They charge by the 1/4 hr. The current rate is
about $19 US. | have heard sone 'nutterings’ about the |abor cost,

but have yet to hear ANY conplaint about the quality of the work
done. Consi der Drake your only commrercial repair service area, espe-
cially in the case of the TR7. The TR7 (and possi bly other equi pnent

inthe 7 series) requires a fairly high skill set to service prop-
erly. Mst, if not all 'dealers’ of the, uh, other equi pnment won't
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The R4Cis in fairly high demand. It is a triple conversion receiver and
completely different froman R4B. Wiile the R4AB does contain sone seni
conductors, the RAC is nore of a hybrid design. There were at least 3
different types of R4C receivers. Generally an early RAC has a 4 posi -
tion crystal filter switch and a |ater nmodel has a 5 position switch. In
the later nodel, the AMfilter |ocation was noved inside the chassis and
nount ed on an extra bracket.

There is no discernible performance difference anongst ANY of the Drake
RAC series receivers. Collectors want the |ater nodel; practical owners
shoul dn’t care

The R4C - in all nodels - came with an *OK sideband filter. You wll
need to upgrade the filters and add sone filters if you want to get this
receiver to perform There is only one source of filters for the R4C -
InRad in Umpqua, Oregon). These filters are expensive (about $110 ea.
US) and excellent. The nost inportant filter is the 8 kHz first IF fil-
ter known as a GUF-1. Replacing the stock Drake filter with the GUF-1
transfornms the receiver. If you have the 6 kHz GUF-1 installed, noise
bl anker performance is conprom sed. The GUF series filter is difficult
to obtain and they are not drop in replacenents. You will be required to
drill holes in the chassis or build an adaptor board from double sided
GLO0 and nount the assenbly underneath using sone stand offs. The results
are worth it, however. (ref Letters)

A stock RAC is a bit of a waste. Under those covers is goodness just dy-
ing to get out. When the R4C canme out, there were sonme conprom ses that
had to be nade to keep the price point. The trade offs were nostly in
the area of filters and no noise blanker. The first |IF anp crystal fil-
ter is a pretty sad excuse and unfortunately sets the character of the
receiver. \What you have to do to make it what it could of beenis to
nmake sone investnents that Drake could not afford to do. Wth decent
filtering and naybe sone nods, the receiver is as good as and naybe bet -
ter than just about anything available to date. Sone aspects of the R4C
design cause one to question the engineers at Drake. The audio anmp in
the R4C is frankly terrible. The 12 volt regul ated power supply is very
margi nal . Drake had this "thing’ about running transistors from the
plate B+ supply using huge dropping resistors and zener diodes. The
above causes an inordinate anbunt of heat to be generated. Regarding the
RAC audio anp, it is remniscent of a 60°s car radio what with its class
A output stage. Except for sone cost savings it was an unnecessary de-
sign and using the SPR-4 as an exanple, Drake knew better

Gven all these things to be said about an R4C, why woul d anyone want
one? It depends if the Cin question is |oaded or not. The stock audio
and power supply is offensive froma design aspect, but it does work.
The transformati on of the receiver with decent filtering is phenonenal.
What really happened to the Cis that Drake held costs and |l eft the
underlying receiver alone. That receiver base is extrenely strong but
the strengths are buried by the cost cutting.

In all fairness, the C nmust have been very expensive to produce. Crysta
filter technology was no where near what it is today. In the glory days
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Revi sion date - Feb 1973

Al'l  mxer tubes 6HS6. First and 3rd mi xers cat hode injected. Second
m xer is a dual gate MOSFET. The IF chain following the first crys-
tal filter is 6BA6 1st |F, Noise blanker and then 2nd ni xer. 4 posi-
tion filter select.

0] RAC ser no above 18726
Revi sion date - March 1974

Al'l  mxer tubes 6HS6. First and 3rd m xers cat hode injected. Second
mxer is a 6BE6 with a JFET (2N5949) buffer. 5 position crystal fil-
ter selection. 3 diodes in series across the S Meter to conpress the
nmeter range. 2 S Meter zero pots were enployed - one internal and
one external

0] RAC ser no above 21000
Revi sion date - Nov 1974

All  mxer tubes 6EJ7. First and 3rd mxers grid injected. Second
mxer is a 6BE6 with an JFET (2N5950) buffer. 5 position crysta
filter selection. Some internediate nodels in this transition period
may not have installed the new tapped IF transformer, T7C

0] RAC ser no above 25900
Revi sion date - Jan 1976

Al  mxer tubes 6EJ7. First and 3rd mxers grid injected. Second
mxer is a 6BE6 with an JFET (2N5950) buffer. 5 position crysta
filter selection. T7C IF transformer. Very little electronic differ-
ence to the above npbdel except a 125 volt zener diode at the junc-
tion of R12 and R13 (regul ated B+ to the plate of the 6BE6 nixer).

This could be the latest nodel in the series before production was
halted. From the schematic, the differences between this nodel and
the 21000 previous is little.

Anongst the 4 series known, Drake spent considerable effort changing the
mxers with particular interest in the IF chain following the 1st crys-
tal filter. While no direct neasurenents have been taken, there appears
to be little operational difference between the first inthis list and
the latter other than the extra filter position and the tapped T7C I F
transf ormer.

As can be expected, it is considered that the later nodel is superior to
the early nodel. There is a natural tendency to want to believe that
this is true, but practical application does not seemto back this up

One of the attractions for sonme enthusiasts is the vaccuum tube process-
ing of the RF signal in the belief that the early nodel dual gate MOSFET
is automatically inferior. The fact that all nodels in the later series
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The notch filter should take the calibrator conpletely out of indi-
cation on the S Meter and al nost conpletely out of the audio. Wen
you get the notch at this point, the trimpot gets quite touchy.

Adjustnent is not at all difficult, but initially you can walk right
by the T Notch null point if the trinmmer is way off. Rather than try
and see it at this point, listen for the null by a change in ’char-
acter’ of the background noise or the calibrator. Start wth the
trimpot at about center.

If you get no null at all, nmore than |likely someones been nucki ng
with the slug in the notch can and the coil is not resonating at 50
kHz.

0 RAC Audio (all series)

Change Cl100 from .22 uF to .68 uF. Do not use a higher value. This
will remove a lot of the raspy audio and clean up a fair bit of dis-
tortion. Use a tantal um and observe polarity.

o R4AC Audi o Resonance

The anti VOX line output resonates wth the output transforner
secondary at a frequency outside of the receivers passhand range
creating a high frequency hiss sound. Bypass this line with a .005
uF capacitor. You may need to touch up the anti VOX adjustment after
thi s change.

This change has been done by a nunber of people and is said to im
prove the audi o considerably, especially when conbined with the C100
change nentioned el se where.

o} R4C Pass Band Bl eed Through

Replace first IF crystal filter with 8 kHz GUF-1. HGHY recom
mended. The stock Drake filter is 4 pole with 65 db stopband and a
poor shape factor. The replacenent International filter has a stop
band greater than 80 db and a good shape factor. This one sinple
change will inprove the receiver considerably.

0 Crystal Filters

A stock RAC cane with 2 crystal filters - an 8 kHz wide first |IF and
a 2.4 kHz second IF SSB filter. The first IF filter does not do the
RAC justice. Replace this filter with the GUF-1 if at all possible.
You can add a sharper SSB filter. |I use 2.1 kHz. Wiy not a 1.8?
Wll, the 2.1 has nice 6/60 db figures. It puts up a nice flat band-
width plateau without killing fidelity. For CW a 250 Hz width is
about right. The 125 Hz is just a bit too narrow and the 500 Hz is
too wide for current band conditions. The 125 Hz nakes the tuning
and PBT control somewhat touchy. It rings surprisingly little and is
a good CWfilter. The 250 Hz is not all that nuch different except
that the tuning requirenments are nore rel axed.
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md May, word was received that International Fox Tango had been

bought out of their after market crystal business.

I nternational Radio
13620 Tyee Rd.
Unpqua, OR 97486

(541-459-5623) 9AM to 1PM Pacific Time
E/ Mai | inrad@ osenet. net
www. gt h. cond i nrad/ i ndex. ht m

o} Crystal Filters - Technica
- TR3
The TR3 does not use filters similar to the later TR4. Crysta
filters used in the TR3 are held in a netal box under the chas-
sis. I've only had one TR3 cross ny path and that was for ser-
vice for a friend. | therefore took no liberties and did not
"crack’ the box.
Based upon the behavior of the filter and the age of the unit, |
suspect that the filter used in the TR3 is conposed of discrete
crystals.
- TR4 et al
These are 500 ohm 9 M1z filters. The TR4any are single conver-
sion transceivers. A dedicated SSB filter is used for USB and
LSB, although either filter may be used dependi ng upon the band.
The reason for two filters is to not have the transnit frequency
shift between the sideband sel ection
- R4C
The first IF crystal filter is 5645 kHz at 1000 ohns. The second
I F frequency is 5695 at 50 ohns. | had orifinally reported the
first filter at 500 ohns. That figure was derived fromInterna-
tional’s literature. The correct figure was provided by Rob
Sher wood.
- TR7/ R7
The crystal filters are 5645 at 50 ohns. For this reason, you
can’t put in the RACfirst IF crystal filter into a TR7 for an
AM filter. It would of been so nice if the TR7 etc took R4C
crystal filters, but no. It looks Iike this was purposely done
in the TR7. The PTQO frequency on this radio is not inverted ala
R4any and the | ower band edge corresponds to 5.05 MHz on the
PTO. The TR7 PTO is essentially the same PTO used in the 4 |line
o} RAC S Meter Bal ance (early nodel)
R4B and R4C Mbds and Tech 36
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Sonme early RAC receivers could not balance the S neter after prop-
erly setting the AGC threshold (sensitivity control). Early nodel
R4AC receivers have only one trimpot for setting the S neter zero.
Repl ace R33, a 470 ohm 1/4 watt with 680 ohm 1/4 watt.

o} Sensitivity - Late Mbdel R4C (26K and hi gher)
Poor sensitivity on this series receiver can be attributed to |ack
of PTO signal. On some series |late nodel RAC a pi network on the
out put of the PTO line had a 620 pf cap. Replace this cap with a 390
pf. (WVBCS)

o} Sensitivity - R4B

The sensitivity adjustment affects S neter bal ance and sensitivity.
Ensure it is no higher than -1.35 volts and no |ower than -1.2.

o} BFO Bl eed t hrough R4C

Early nodel s could deflect the S neter while the passband tuning was
noved across the | F frequency. Ensure all tube shields are in place.

In extrene cases, check wiring harness |layout and add a 47K 1/8 or
1/4 watt resistor fromthe base of b to ground.

o} RAC Intermttent Crystal Calibrator

The nmounting screws for the blanker brackets are held by two #4
sheet metal screws from underneath the chassis. One of these is a
short screw. Ensure that this screwis positioned for the plate near
the chassis edge towards the back of the receiver. A normal |ength
screw wi Il short the calibrator when the calibrator is seated down.

0 RAC T7C | F Tr ansf or mer

The purpose of tapping the IF transformer from the output of the
third mxer is to reduce noise bandwidth on the narrower filters.

You'll notice a difference in the S neter reading of the calibrator
shoul d you have another SSB filter installed in one of the CW posi-
tions. The S meter will increase in reading when this filter is se-

| ected. The difference could be as nuch as 20 db indicated. Wile it
may be annoying, it is not an indication of reduced sensitivity so
I ong as you can get a noise peak fromthe preselector as outlined
further in the text.

o} 50 kHz filter (late nodel)

Seenms to be applicable to serial nos 21000 and hi gher. Make a a 50
kHz network of a 10 nH choke and 1000 pf capacitor in parallel. Add
a .01 uF 250 volt cap in series with one end. Install this network
frompin 7 of V6 to ground. This should be the plate pin. The
recei ver in question should have a T7C (not a T7 IF can).
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Lead dress for this nod can be critical and is noted by an increase
in audi o hash and hum

This change is applicable ONLY to R4C receivers that feed B+ to the
plate of the 3rd m xer through the notch filter. My own experience
is that this change seens to do little, but it does no harmeither
Its a very popul ar 'secret nod’ that you may want to try, just for
the hell of it.

Its *supposed* to act like a tuned IF transforner for the plate of
the 3rd mixer to nminimze mxing products.

o} 50 kHz I F Coax (late nodel, early series)

Late nodel R4C (tapped IF transformer T7C) could have sone addi-
tional CW crystal filter loss due to use of high capacitance
shi el ded cable running from T7C. Replace this audio cable wth
RG 174 and change the value of C49 to 430 pf.

You don’t need this change if there is no CWfilter installed in the
radio. Your receiver is eligible for this change |IF you have a T7C
(NOT a T7) IF transfornmer and if C49 is currently 390 pf in your ra-
dio. In this case, the coax in question will have a slightly [larger
diameter than the replacement RG 174 and will have a white col ored
center conductor.

o} R4C Audio (all)

The audi o stage in all R4AC receivers is out of context with the rest
of the reciever. It causes a lot of heat to be generated, distorts,
and has terrible frequency response. There really isn’t nmuch you can
do about this except substitute an audio IC for this. Some m nor up-
dates can be nmade by changing Cl00 (detailed el sewhere) that will
provi de i nmprovenent.

An LM380 could be nobunted on one of the support brackets for the
noi se bl anker or, if you build a circuit board for it and use ground
| ugs ala Drake, you could use the 2 audi o output transistor nounting
screw hol es.

Sone fol ks have used the LM383 and this chip will provide a bit nore
audi o output. | have no personal experience with this chip, but I’'ve
heard that it can be tricky to deploy wthout having it oscillate.
Conmmrer ci al users of this chip should not have this problem but hone
constructors using the LM383 should be aware that the LM383 is a
high gain, high current and high output |inear audio power anpli -
fier.

o} Sartori Passive L/C Filter
Sartori provided an L/C filter that was inserted between the volune
control wi per armand the input of the audio anp ostensibly to cure
3rd m xer noise and audi o anp frequency response. | had one in an
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RAC that | had purchased and | renoved it. | didn't like what it did
to the recovered audio at all. If your receiver has this after nar-
ket change, you may wish to nake sone of the changes - particularly

the C100 value change if your receiver is stock. Bypass the Sartori
audio filter and see which you prefer

o} Power Supply - R4C

This is an RAC weakness. The 2 resistors at the right hand edge of
the board get very hot and will eventually cook the circuit board.
One of these is the dropping resistor fromB+ 150 for the PTQ(!).

You cannot properly fix the power supply unless you nake the audio
changes because the «class A audio output stage draws 1/2 anp (!!)
and haul s the power supply down. Once you replace the audio stage,
the low voltage supply wll clinb and you can use the EP487 as a
pass transistor or install an electronic regul ator

Once you have made the audio anp AND regulator change, elimnate
sone of the heat generated fromthe PTO dropping resistor by power-
ing the PTOfromthe | ow voltage 12/14 line instead of the 150 volt
line. The PTO already has a series 100 ohm 1/2 watt dropping resis-
tor so .... no problemto run with the 7812 regul at or

There is another nod circulating that uses the filanent supply as a
voltage boost for the low voltage line. Do not do this nod and if
your receiver has had this change | strongly reconmend you renove it
and revert the supply to original. This nod cures nothing and actu-
ally generates considerable, heat. What it was supposed to have done
was raise the input voltage above the 7812 input threshold so the
regul ator can work with the 1/2 anp load of the stock audio anp.
While this does work and does reduce hum and noi se considerably, it
al so creates a lot of additional heat fromthe regul ator

0 Accessory Crystals

Band crystals for the Drake and just about any other radio ever nade
may be purchased from

LesMth Crystals Ltd.
Cakville, Ontario,
(905) - 844- 4505

These folks do small - read single - quantities and have his-
torically dealt with amateurs since Day 1. They offer a high quality
product at a reasonable price (abt $17 Cdn).

Crystal specs are series, 20 pf and HC6/ U for band tuning. You can
al so use the crystal positions for fixed frequency operation, but
this would nost likely be used for MARS etc and | won't bother with

detail. The crystal specs are different between these two appli-
cations.
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The TR4any uses overtone crystals.

Band range crystals are interchangeabl e between the entire Rdany and
T4any and even between the receiver and transnmitter

Anot her source is Jan Crystals in Fort Meyers, FL

Do not overlook Drake, either. A nunber of folks have been
pl easantly surprised and there is no harmin asking.

o] CW QOper ati on

If you intend on operating the 4 line on CWonly, service life of
the 6JB6 finals may be extended by turning the idle bias down to the
point that the PA cathode current meter just noves. Please do not
run SSB at this setting. Be a pal

o] R4C LMB80
| enclose this for those that wish to experinment a bit. For those
that want to solve this problemusing conrercial avenues, Sherwood
Engi neering offers an audio kit, or they will upgrade and service
the recei ver as per your requirenents.

The National LM380 is near perfect for this application and wll,
together with the voltage regul ator change, clean the audio and re-

duce current consunpti on.

LM380 Pin outs

Pin Use Pin Use
1 bypass 8 aud out
2 +ve i nput 9 NC
3 grd 10 grd
4 grd 11 grd
5 grd 12 grd
6 -ve input 13 NC
7 grd 14 Vcc

I have included a schematic drawing program- SKEM This programis
eval uation software only - you can load it up under DOS and vi ew and
print enclosed schematics. This version of SKEM denbnstrates a |ot
of potential. Its nost frustrating area of operation is in the
"undo’, for it backs out the schematic in reverse order to input. A
| ot of input gets wiped out to fix an earlier m stake.

All electrolytics have -ve termnal on the ground unless stated
ot herwi se. Cbserve good wiring practices, as this is a high gain,
high current and high output IC. None of the parts are especially
critical except perhaps the 2.2 and 220 ohmreststors. |If all you
have is a 4.7 Kresistor instead of a 5.6K, then by all neans use
it. Instead of a 2.2 ohm if all you have is a 2.7, then wuse it.
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Val ue changes such as this will not stop the circuit from working.
Much the sane applies to the voltage regul ator changes

Remove the audio output transistor and socket fromthe R4C. You
coul d nount the LM380 on brackets right where the original transis-
tor was. |If vyou do this, sinply connect the volune control center
pin to the 4.7 uF input coupling capacitor. Connect B+ to the LM380
from pin 14 to the 12 volt line on the original BFQ audi o board.
Qutput fromthe LM380 (through that 220 uF coupling cap) goes to the
headphone jack where the black wire is.

| suggest you build the circuit on Radi o Shack perf board and run it
stand alone froma seperate 12 volt supply. If nobre gain is re-
quired, you can increase the value of the 2.2 ohmresistor slightly.
If the ratio of the 220 and 2.2 ohmresistors exceed the gain of the
LM380, it wll oscillate. And loudly! Parts layout is not critical
so long as you keep in mnd that this is a high gain, broad band
power anplifier.

Next, on to that 'voltage regulator’. You may as well use the EP487
as it was intended - as a regulator. Renobve R116 from the «circuit

board. Renmove CR18 and CR19. Renove C201. Connect a 12.6 volt 1 W
zener fromone of resistor pin holes that went to the base of Q12
and ground. Cathode going to base, anode to ground. Please don’t use
the wong R116 hole. The 'wong side has 160 volts on it! Zener di-

odes nmamke very snelly firecrackers. Last, install a 180 ohmresistor

frombase to collector of the EP487 'regul ator’

The above changes make a useful difference in the RAC audio and will
clean it up nicely. You need to nmake both of these changes at once.
The LM380 needs clean DC to operate from The regulator change for
the pass transistor will not work with the stock audi o anp because
it draws too much current.

Sonme have noted that an LMB80 produces 'cross over distortion . This
is sinply not true. The distortion of an LM380 at 13 volts nom na
is around 1% The TR7 uses this IC for its audio output and | can
testify that the audio is *clean*. What an LM380 is prone to do,
though, 1is oscillate at super audio frequencies. You nay not hear
the oscillation, but you will hear its effect on the nornmal audio
frequencies. That is why there is considerable bypassing in the
above design.

I ncl uded SKEM fil es:
OLDR4C. SKM - origi nal EP487 regul ator (reference)
NEWR4AC. SKM - revised RAC EP487 regul ator
LM3BOR4C. SKM - LM380 repl acenent audio
Al'l of the above are in SKM ZI P, plus the original sanple files.
The schematic drawing programis in SKEM ZI P.
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0 160 Meter Operation

160 neters on the Rd4any/T4any was an option and enabl ed through
installation of a 12.6 or 12.9 MHz crystal. The crystal to use de-
pends on operator preference. It all depends where you want the band
edge and what you want the frequency readout to display. If you want
"8 toindicate 1.8 M1z, use the 12.6; if you want the band edge to
be '0', use the 12.9.

Sone Rdany that allow for 160 operation may have either the 12.6 or
the 12.9 installed - I’'ve seen both. If your R4 and T4 both incl uded
160 but wuse different 160 neter crystals, it can cause sone con-
fusion until you get used to it.

0 ACC Transients R4AC (early nodel)

Verify that there is a network of a .01 uF and 1 Mg ohm resistor
connected in series installed on the AGC board between the wire con-
nect points on the board. This network is installed between the
green/white wire and the yellow white wire on the foil side.

o} AGC Punping Wth Sharp Filters

When good shape factor crystal filters are enployed the AGC wll
punp when the calibrator is tuned right on the filter edge and the
ACC is set to 'fast’. Excerpt July, 1976 Ham Radi o pg 12:

" designs with shape factors between 1.4:1 and 1.2:1 have two
unpl easant side effects:

1. The extremely sharp skirt selectivity presents a problemfor the
AGC circuit because of high group delay and phase shift, which
cannot be conpensated for. In alnost all cases strong inter-
fering signals at the wedges of the filter response band wl|l
make the AGC punp. This instability introduces distortion and
over shoot .

2. Because of their high Qand ... the filters ring."
Conti nui ng, Rohde says " SSB reception should be between 1.9 and
2.4 kHz to linmit operator fatigue .... (The) bandw dth on the fanous
KWW 2 was restricted to 2.1 kHz for this reason.”

Ignore it. You can't fix this without hurting the otherw se wonder -
ful AGC

Many theory books show "ideal’ filter passband as an oblong box on
its edge. This 1is not inaccurate when confined to desirable IF
bandpass characteristics. 'Practical’ filters have skirts. Sonme fil-
ters with sharp skirts will not cause severe AGC punping but they
may have quite severe ripple, depending on the response type. In
general, the 90's approach is for large stopband attenuation and
filter shape factors of around 2:1. |IF DSP can clean up the skirt
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problem This is overkill for Amateur applications, but does illus-
trate the nove away from 1980-thi nk of severe skirt roll off being
desi rabl e.

There will always be trade offs.

o} Installing a GUF-1
The GUF-1 that you will purchase today is not a drop in replacenent.
Here's how | nount them
You'll need sone spacers, sone double sided circiut board and a ay
to make circuit board traces. For this application, you can nake
traces with a knife or a Drenel tool
What  you want to do is to mount the filter on a circuit board under
the receiver held off by sonme 1/4" spacers. If you do it in this
way, you needn't drill any holes in your receiver. Save the old fil-
ter, just in case you decide to sell it in the future.

o] 3rd M xer Noise R4C
Amateur ’'re-engineers’ have clained that an R4C weakness is 3rd
m xer noi se. Sone of these amateur engineers have had a consi derabl e
'go’ at the third nmixer inventing theoretical problens that gener-
ally do not exist.
It is the 1st mxer that sets the sensitivity of the receiver. It is
the third IF anp that provides a significant anmount of the receiver
gain. By the tine the signal gets to the 3rd mixer it should be pro-
cessed enough to easily overcone 3rd mixer noise. And it does. |If
your receiver works well, leave the 3rd m xer al one.
Drake enployed considerable changes over the years to this area
t hroughout the RAC series. Inprovenent in an early R4C can be ren-
dered by installing a pair of back to back diodes fromthe junction
of C53 and C52 to ground. Use 1N4148.
When Drake enployed the 6EJ7s as mxers, the injection was noved
from the cathode of the 3rd mixer to the control grid. It is this
connection that some Drake enthusiasts assume to be 'noisier’. This
connect point isn't 'noisier’ (white noise). It *is* very capabl e of
creating hash and is nuch | ess tolerant of sloppy |lead dress. | have
a nod for this further on with nuch greater detail
There was also a Sartori nod that injected the LO signal into the
third m xer fromthe bottomend of the secondary of the 3rd mxer
grid input transforner. This nod foll ows good engi neering practices
and one of my R4C receivers has had this change. My other R4C, an
early one, has the injection to the cathode of the 6HS6. | cannot
tell much difference

o} R4AC Noi se Bl anker
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Do not use the blanker gain trimpot to nmake the receiver ’'nore
sensitive’. It won't. Ensure the S neter deflection on the
calibrator is exactly the sane on 10 neters both wth the blanker
and wth the 9 pin junper plug. Excessive blanker gain will degrade
the AGC by conpromising the gain balance in the receiver and possi-
bly allow the BFOto bleed into the IF strip.

0] Blue Dial Filters

Drake still sells the blue filters, but they are expensive for a
pi ece of transluscent plastic. An alternative is to purchase a sheet
of it froma |large hoppy craft store. The blue that |I've seen is re-
ally close.

o] RAC I F and RF Anp Resi stor Changes

There have been previously published nods to change screen grid
resistor values to inprove sensitivity and allow for S Meter zero on
early R4C receivers. This is a bad nod. It does not inprove sensi-
tivity and is overkill as a nethod for S nmeter balance. It increases
the receiver gain and consequently alters the good AGC charac-
teristics of the receiver. Do not do this nmod and if your receiver
has been nodified, revert to original factory val ues.

o] RAC Late Mbdel 3rd M xer

As expl ai ned above, this 'flavour’ of RAC with the 6EJ7 3rd mixer is

clained to be noisier. Well, it isn't noisier. My | ate nodel R4C was
not original in this area; it had been nodified to inject the LO
through the bottomof T6 into GL of V6. It worked well, but there

was a lot of hash - power supply 120 Hz spikes in the audio. Wen
pl aced a screw driver blade near GL (or Cl199) of the 6EJ7, the gar-
bage increased. This is no good. No good at all

The following will not cure white noise in the 3rd mixer, but if you
have the above problens, it will kill this hash, buzz and assorted
garbage once and for all. Al mxers nake white noise - consider it
i ncurable. Basically, this nod changes the 3rd m xer to cathode in-
jection and allows GL to be DC grounded. The verbal text describes
the end result of the <circuit changes and is not a step by step
procedure.

One fellow contacted ne about these changes in V6 and said that they
did not match his RAC at all. Further checking revealed further
changes at around the 25000 serial nunber, and nothing in the text
mat ched. Ooooooooo00ps!

Change CR20 and CR21 to 1N4148. Connect the control grid directly to
the secondary of the IF transforner. Renove the cathode bypass
capacitor and change the 18 pf grid injection capacitor to a .005
and connect it to either cathode pin.
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| cannot give you a before and after conparison, for | never have
had a chance to play with a stock |ate nodel R4C. However, after
this mod ny '6EJ7° R4C is dead quiet with the stock audio anp and
power supply. Wth no antenna and nornal volune |I'd swear the
speaker was di sconnected. Additionally, the problemwith the S neter
nmoving as the PBT control was rotated was all but elimnated.
Signals literally junp out of the speaker from nowhere. This change
will not nake the receiver nobre sensitive, but it did clean up
significantly the garbage in the audio (for ne). The reason for this
change revol ves around the need for a DC path for Gl; cathode in-
jecting the LO is the weasiest way of provide injection. Addi-
tionally, the concept is proven from the earlier R4C designs.
Indications are that the 6EJ7 is a pretty 'hot’ pentode nixer

| cannot testify to what an original |ate nodel RAC was |ike. Before
you try this change, |1’'d expect that you have some audi o hash that
gets al nbost unbearable in the AM position. Wen you place a screw
driver near Cl199, the hash and 'junk’ increases in anplitude. If you
do not suffer these synptons than rule 1 of nodifications takes
precedence ....

"If it ain"t broke, don’t fix it."
0] RAC 3rd M xer 6EJ7

In the later series of RAC a 6EJ7 was used in the 3rd nmixer. It is
this tube and surrounding circuit that can be responsible for a
consi derabl e ambunt of hash. Try substituting another 6EJ7 in this
circuit location.

o] R4AC Audi o Gscill ation

Some R4C audio pre anplifiers will oscillate in the 100 kHz range
contributing to audio fuzzyness and other problens that you think
are sourced in the RF stages.

Connect a series network of 4.7K 1/4 Wand .0012 uF across R83.
0] RAC Audi o Hash

RAC receivers are notorious for making not only harsh audio, but
al so having some hum and power supply hash thrown in for good neas-
ure. Most of this is curable, but not without sone effort. The later
nodel using the 6EJ7 3rd m xer can be the worst of the lot.

Noti ceabl e inprovenent can be made by returning the power supply
secondary grounds to the canned filter caps. Sone fol ks have put a
copper strap under the circuit board ground lugs on the circuit
boards, running a strip of copper under the whole | ength, grounding
the lugs. |'m skeptical about the long term Copper corrodes.

The | ow vol tage supply/regul ator/audio is marginal, at best. Masure
the voltage on the audio output transistor emtter. If its above
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o Cl100 Change
o} Bypass the anti-VOX line with a .005 uF
0 Rout e secondary transforner grounds to the filter caps.
The first 2 itens may be all you need.
If you want to inprove the audio and limt heat
0 EP487 and zener di ode regul ator/pass transistor
o} C100 change
0 Bypass the anti-VOX line with a .005 uF
o} Rout e secondary transfornmer grounds to the filter caps.
o] LMB80O/ LM383
And last, if you have a later nodel RAC ....
o} Sherwood audi o board and regul at or
o] Bypass the anti-VOX line with a .005 uF

o} Rout e secondary transfornmer grounds to the filter caps.

R4AB and R4C Mods and Tech
Aut hored by VE3EFJ


https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/

Dr ake Mods
The serial number of nmy early TR-4 is 1965. | noticed that the rear view
picture of the radio in the TR-4 manual (Fig. 7, p. 17), shows a TR-4
with a serial nunber of 16050. My early TR-4 has these characteristics
that differentiate it fromthe later TR-4:
o] Has a TR-3 style nmain tuning knob
o} The 9 nt sideband filters are sealed inside a soldered box. Bill
Frost of Drake calls this the "soup can" nodel and says that the
filters inside are four pole filters.

o} The tubular capacitors in the radio are white, larger, and nade by
CD.

o} The "Plate" and "Load" markings on the front panel are printed in
silver letters on a gray background.

o} The red dial indicator is the full vertical height of the frequency
pl astic w ndow.

o0 There is no noise blanker knob on the lower right front panel
o} There is no receptacle for a 34PNB noi se bl anker on the chassis

The serial number of nmy later TR 4 is 31985. It has these differentiat-
ing characteristics fromits younger sibling:

o} Has a TR-4C (or R-4C) style main tuning knob.

o] Has a VFO "in use" light above the main tuning knob. The indicator
is driven by a two transistor board nounted behind the noi se bl anker
swit ch.

o} Has an open sideband switch (versus the sealed "soup can") and two
blue Tyco filters. Bill Frost says these are eight pole filters.

o} The tubul ar capacitors are yellow, smaller, and made by CDE

o} There’s a little circuit board behind V17, the 6AQ audi o out put
tube. The circuit board is |labeled, "TR-4 audio" and it is an audio
pr e- anp.

o} "Plate" and "Load" nmarkings on the front panel are printed in black
letters on a gray background.

0o The red dial indicator is the one third the vertical height of the
frequency plastic w ndow.

o} There is a noise blanker switch on the lower right front panel
o There is a receptacle for a 34PNB noi se bl anker on the chassis
I"’msure there are other differences.
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Al'l of these Centralab trimers are held together fromthe bottom by
atripodclip that fits into aring nmachined on the rotor shaft.
Grab the long pin firmy with sonme needl e nose (bottom chassis) and
GENTLY pull and push down at the sane time. At the same tine, push
very gently on the tripod clip with a small screwdriver just behind
the center of the clip where you see the rotor pin . If you get this
just right, the little ceramc disk on the top will fall out as the
clip extracts. Don't apply so nuch force that the trimer is smashed
or, when the clip lets go the pliers run anuck.

Now, inspect both inside surfaces for cracks. If its cracked, re-
place the trinmmer. If it looks OK, clean both surfaces with alcoho
and a fresh J-Cloth. Don't touch the surfaces! G| fromyour fingers
wWill ruin the repair and you'll be punished by having to do this
over again.

Now put it back together (heh heh).

Allow the radio to heat soak for 15 minutes with the top cover on
and then adjust C130. |1’ve done this a nunber of times over the
years with these trimrers on various radi os (NCX-5, nost Heath). ©Oh
yes - NEVER put a pencil mark on the side of these trinmers to indi-
cate calibration. Guess where the graphite goes in about 3 nonths?

o] C130 TR4ACw and TRACW RI'T

The adjustnent of the above trimrer is somewhat critical for proper
CWreception, for the CWfilter frequency is specifically designed
for the 9 MHz BFO to be precisely on frequency. The sideband bal ance
adj ustnment of Cl130 will affect the CWreception of the transceivers
- the place where the note peaks to a *very* |arge degree.

Be careful setting this BFO trimer, for there is a filter mtch
procedure to follow also. Wthout the filters properly |oaded, the
BFO adj ustment using the "hiss pitch’ will be colored by a poor fil-
ter match setup.

o} TR4any VOX Del ay

The TR4any has a fixed VOX delay. There is no adjustment for this
delay; it has been set at the factory. The delay is about a second.
The manual outlines a sinple procedure for setting this delay to
other than factory default. In nost cases, the delay is about right.

o Ant enna Fuse Bul b

This is located inside the final cage and is a #12 bulb. A #12 is 6
volts at 150 ma - exactly the sane as a #47, but with a different
base. This bulb is a bit silly, for it will take well over a watt of
RF to open it. By then, the receivers ruined anyway, nost |ikely.

If you really want this protection (its good Stupid |nsurance), pul
the bulb and put a Radio Shack peanut bulb (6 V at 50 na or so)
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across the termnals. The cold resistance of this bulb will not af-
fect the receiver adversely.

TR4 | nproved RX Audio

On the TR4, C212, a .0015 uF on Gl of V17, a 6AQ5, should be paral -
leled with a .01 uF 300 volt cap. This will renpbve a lot of the
brassyness and distortion.

Following the TR4, Drake nmade sone changes around the audi o out put
stage, but they enployed negative feedback to recover the frequency
response of the sharp roll off of the coupling cap and grid resistor
of V17.

Regardi ng the above, note that there are sonme different ’flavors’ of
the TR4. If vyour radio does not match the parts descriptors, this
change |ikely does not apply.

Ext ernal Antenna Switch

The switch on the side of the TR4A allows for an external antenna to
be connected. Wenever you nove the transceiver, the switch noves to
external by nysterious cosmc forces. You connect the antenna and
wonder why the receiver is dead. To prevent this, you can lock the
switch by placing a 4-40 nut in the exposed slot where the tab
slides back and forth. Cover the nut with sone tape to prevent it

M xi ng Schenme - TR4any

The TR4 uses the sane PTO as the rest of the 4 line, but it has a 9
Mz IF. It covers 80 to 10 neters. Hetrodyne ni xer crystals are not
used on 80 or 20 meters. For these two bands, either the sumof the
IF and PTO is used (20 neters) or the difference (80 neters). Thats
why 20 neters has its unique dial markings that are backwards to the
rest of the bands. Al other bands have premix crystals and follow
the formula of Fxtal =f + 9 + 5.5, The injection into the first
mxer is 9 Mz ABOVE the | ower band edge and is made up from the
band crystal frequency MNUS 5. In the case of 80 neters, there is
no crystal and the forrmula is sinmply f + 5.5. Al crystals are HCU 6U
3rd overtone. This is accurate for all bands but 80/20. In this case
no crystal is used and the 5-ish MHz PTOis used directly. The 6EA8
PTO premx circuitry is diabolically ingenious in howit uses and
does without a crystal oscillator depending upon the band switch

Having a TR4 operate on different bands is nore of an operation than
sinmply changing crystals. The front end is tuned by a variable
capacitor, not by slug racks as in the case of the Rdany.

Moving a TR4 to the WARC bands, say 18 MHz in exchange for 20 cannot
be done (no crystal, remenber?). Generally, what you see is what
you're going to have.

What Happened to 15 Meters?
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There is no 15 meter adjustments in the radio aside from the band
crystal. Make sure you place the preselector where the manual tells
you to during alignnment of the various bands.

If you inspect the band switch, you'll see some small air wound
coils about 1/4" in dianmeter. These coils are used for the three 10
meter crystal oscillators and for 15 nmeters. Now that you know this,
that does not give you an excuse to nuck with themif you have trou-
ble in these areas. Those coils have sat there for 20 years. |If you
have trouble in any of these areas in your radio, it wll never
ever be with these coils.

o} Low Sensitivity 40, 15 or 10 Meters
First, check for sensitivity on 20 neters. Is it OK?

What you’'ve just done is verify that the front end is just fine and
that the problemis in the VFO prem xer - the 6EA8. Quite often peo-
ple will twiddle the transceiver - see "15 Meter Gsc Inj" on the
coil can and tune for max S neter. This is OK but they forget that
there is a simlar slug on the bottomof the coil can too. O course
one slug affects the other

0] Tube Substitution

The 6EA8 nay be replaced by the 6U8, if you are stuck. 6U8 s are
plentiful and cheap - usually free. It is a |ower gain tube and not
really a direct substitute.

But it will work reasonably well until you find a proper tube.
o} Rel ay Cycling

Especially on the transceivers, sonetinmes when you put the wunit in
TUNE, it wll drop out or cycle as you advance the DRI VE control
Nothing is wong - its caused by having the RX audio set too high in
relation to the anti VOX. Its actually the sidetone signal thats do-
ing it. Turn down the audio gain, pull the mc or adjust the
antivox.

Anot her cause of relay cycling can be the filter can as nentioned in
t he general conmments section

o} Rel ay Specifications

The relay changed fromyear to year, fromopen frame to encl osed,
dependi ng upon the nodel of the transceiver, but the relay coi
specifications did not. The relay is 120 volt and 15,000 ohm coil .

What if | can only find a 120 VAC rel ay? Measure the resistance and
if its 12K to 18K, use it. In nost cases, AC relays are the sane as
the DC relays except for a shorting turn. In all likelihood you can
use one and never notice the difference.
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o] Ventil ati on

Al'l  Drake vaccuum tube equi pnment that transnmits should be placed in
such a way that adequate air flowis provided. This is especially
true for the transceivers. If there is adequate airflow, you'll find
Drake equi pment to be quite gentle on conponents. Conversely, if you
choke a TR4 off fromfree air circulation, you'll eventually cook
the conponents. The first to go usually are ceram ¢ di sk capacitors.
If you have to replace nore than one or two of these, it is a sure
sign that someone cooked the radio.

o] Fan

The PA cage area gets quite hot when in use and sone forced air
cooling is desirable. There is quite a |ot of heat trapped in that
final cage that is trying to escape by convection. The answer is a
fan, not so much for cooling, but to help purge the hot air inside
the final cage.

The only place to nmount a fan is on the back of the final cage. A
small 12 volt 70 ma 2 1/4" fan just fits nicely. If you route the
| eads through one of the corner chassis holes, they will cone out in
the final conmpartnment. You can pick off the 12 VAC fromthe junction
of the feed through and the filament choke. Do not go to the fina

tube filanent pins - they are RF isolated by the chokes. Power the
fan from a half wave rectifier filtered with about 100 uF at 20
volt. This nod can be done without drilling any holes or destroying
the units originality. Oient the fan to blowin. | use a larger fan
on the TR4 than a T4any sinply because the TR4 needs sone good air
nmovermrent. Wth the 2 1/4" fan on the TR4, the unit can be wused in-
definitely and does not give any signs of doing a mni-Chernobyl.

Please note that the TR4 is not unique regarding heat. Al nost al
other radios of this era used convection cooled finals. They too
need sonme forced air cooling or circulation. This is true of al
Heat hkits (inc HM2 series), Collins, Galaxy - the list is endless.

This mod will greatly extend the service life of the 6JB6 tubes. For
the nost part Drake did a good job designing the chassis for venti-
lation. An inspection of the radio fromthis aspect will reveal
t hought ful placenment of power resistors and discrete chassis holes.

o] TR4 Noi se Bl anker

This blanker is very simlar to the blanker on the R4AC and is sim-
larly very effective. Note that there is a different blanker node
for TR4 serial nunbers before 31321

Quite a few transceivers were sold wi thout noise blankers. As wth
other Drake accessories, the 34PNB is difficult to find by itself.
The R4C noi se bl anker is unique froman TR4 bl anker and cannot be
nodified to operate in the transceiver for the follow ng basic rea-
sons:
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- Different IF frequency

- D fferent on/off switching

- TR4 bl anker

TR4any Transceivers

has bi directional signal
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The 50 kHz I F transforners tune broadly.

The 50 kHz bandpass network coils accessible fromthe rear chassis
panel tune sharply and are critical for proper sensitivity. Align
with the bottomplate in place. It isn't easy, but this is the only
way to get a good alignment. Do not disturb any of the wiring around
this area of the receiver.

o] AGC

The AGC in the SPR-4 is sonewhat unique. The AGC controls on the
back of the S Meter affect its strong signal perfornmance. The AGC
line is very high inpedance. You cannot neasure it successfully
wi t hout dragging it down.

The board behind the S meter contains the delayed AGC for the RF
anplifier and the S Meter driver logic. If you have problens setting
up the AGC in exact accordance with the instructions, replace Ql4,
the AGC FET anp. The AGC bus goes right to the gate of Ql4 - any
| eakage at all will ruin the AGC. An MPF102 will work fine.

The AGC in the SPR4 reduces the IF anplifier gain by setting gate 2
of the IF anplifiers fromslightly positive, through zero and then
negative. On extrenely strong signals, gate 1 of the RF anplifier is
driven positive fromthe S Meter circuitry. This positive voltage in
gate 1 causes the RF anplifier to draw nore current and increase the
voltage drop across the source resistor, cutting the device off. Its
a technique called "forward AGC and aids in reduci ng overl oadi ng on
strong signals. The noise blanker in the TR7 uses a simlar tech-
ni que.

The AGC S Meter transistor is an FET. An MPF102 will work nicely,
provi di ng you device select. Essentually you need to select an FET
that provides a mninmumof 2.25 volts across a 4.7 K source resistor
with 9 V on the drain and the gate connected to Vdd. The foll ow ng
ICthat drives the S Meter (and eventually the RF anp AGC) is a
CA3053. You can readily substitute a CA3028, A or Binto this cir-
cuit.

Nom nal AGC voltage to the gate of QL4 is around .6 volt. If it is
hi gher than this, the receiver will appear to be 'hotter’, but it
wi |l overload on strong signals. Mdst of the gain control AGC in the
recei ver cones fromthe RF anplifier beyond a certain signal thresh-
ol d.

o] AGC CW Ti ne Const ant

Later nodel SPR4 receivers allowed for an owner to use a faster tine
constant on CWthan the default SSB one. On about the middle of the
function switch gang you will see two pin connectors at the top with
the radio on its back. If you short the two pins, the AGC decay tine
is extrenmely fast. There are options other than shorted or open,
however .
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A TR7 is not difficult to set up, but one nust be aware of what to
tune and what not to touch. DO NOT align the first crystal filter
unl ess you are prepared to go at it with a sweep generator. Quite a
nunber of slugs, trimers and trimpots are involved in an alignnment
and not all of the adjustnments are imedi ately accessi bl e.

Especially in the case of a TR7, if it works, don't fix it.
Set Up

The outlined procedures in the service manual are very well thought
out and are presented in a linear progression. Follow them The
synthesizer set up is a bit tricky. Mst inportant is to ensure that
the 40, 13.695 and 8.05 MHz oscillators are exactly on frequency. |If
each one of these is within 100 Hz, then the readout, PBT and CLAR
will "naturally fall very close to spec. Proper test equiprment is
essential to set up a TRY.

Al Band Transmt

Included with this article are additional TIF and TXT files outlin-
i ng Drake synthesizer changes for full receive coverage and full
frequency coverage transmt.

Di gi tal Display

For a while the DR7 digital display was an option. A TR7 is signif-
icantly less without the DR7 display. If you are looking at a TR7 to
purchase, nake sure that it does indeed at least have this option
installed. O all the ’options’ available for the TR7, it is un-
likely you Il ever find a | oose DR7 unl ess someone is cutting up a
TR7 for parts.

Early and Late Mbdel s

The very early nodel TR7 was sold without the DR7 board. It is un-
likely you will encounter one of these - few were nade. ASK if it
has digital display before purchase!

The early nodel TR7 had a 3 transistor predriver on the PA heat
sink. Additionally, the adjustnent for TX/ RX frequency required you
to remove the DR7 and use extender boards. Very inconvenient.

The later nodel TR7 uses a 2 transistor predriver. You need to pull
the top cover and look at the circuit board closest to the front
panel. If you see a U shaped aluminiumheat sink, it is the later
nodel . Additionally, this nbdel TR7 had an access hole on the
not herboard for the TX/ RX frequency adjustnent.

AF/ RF Gain Contr ol

I's unavail abl e from Drake.
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This is the sane control as used on the SPR4, which was avail abl e,
al though I don’t know the current status. The one difference is that
the TR7 control has a double switch for both AC and DC. Dependi ng on
what is gone on the TR7 control - anything but the switch, ba-
sically, you «can graft the old control switch onto the replacenent
SPR4 control. This requires careful disassenbly of the controls, but
it can and has been done.

As for replacenent swtches, about the best you can do is rumage
t hrough soneones surplus parts bin. These types of switches were
used in old AC/DC tel evisions and AM FM r adi os.

It is entirely possible to do this, for I've done it on a few occa-
sions. A great tool to pry the control tabs open is mniature side
cutters. The stanped cutters that Radio Shack calls ’'nippers’ are
terrific for prying sone of the tabs back

TR7 M xi ng Schene

The TR7 and TR7A is a dual conversion transceiver using a first IF
of 48 MHz and a second I F of 5.645 MHz. The sane path is used in re-
verse on transmt. For the BFO, there is no 5.645 Mz «crystal as
such, for it is synthesized from2 crystal oscillators at 8.05 and
13.695. The first mxer is a DBMfollowed by a grounded gate post
anplifier into a 48 MHz 4 pole crystal filter. On transnit, the 48
MHz transmit signal is routed through the 48 Mz filters, through
the post anplifier and into the DBM The post anplifier has its in-
puts and outputs reversed through steering diodes. Qutput on trans-
mt is taken directly fromthe DBMinto the 3 stage high gain PA
section (predriver, driver and PA functional blocks). ALC is
achieved on transmit by use of a diode attenuator in a previous | ow
| evel stage. In receive, there is a dedicated board for the IF fil-
ters followed by a 3 stage |F MOSFET anplifier enploying forward
AGC. The crystal filters are treated all the sane - there is no gain
conpensation for bandw dt h.

The primary reason for the m xing schenme is so full coverage from.5
to 30 Mz can be achieved with a 5 to 5.5 MHz VFO

The synthesizer in the TR7 is a tracking synthesizer. The PTO at 5
to 5.5 Miz is used in the PLL with the divider chain to control a
VCO operating at 48 to 78 Miz. |If the PTO drifts, then the
synthesizer will drift in step with it.

RF Ti ght ness

The radio cannot be aligned when extender boards are in use. Sone
adj ustments nust be done with the cover plate off. For the other
adjustnments, there are holes in the cover plate for access. These
can only be accurately adjusted with the cover plate in place. Make
sure the cover plate is screwed down snugly with all those screws -
not just a few
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Sone boards have grounding fingers. Wile re-installing these
boards, make sure the fingers and tabs nake chassis contact.

If the above is not adhered to, nediocre alignnent and operation
will result. There will be RF | eakage into the I|F section of the
receiver. This wll have a dramatic effect on S neter, AGC and
Spuri ous responses.

AUX 7 Programm ng
See the separate section covering this option in detail
The FA7 Fan

Sone manufacturers do not provide for forced air cooling of their PA
stages. Ten Tec is a good exanple. Their PA stages can run so hot
that it really hurts to grab the heat sink. |’'ve never seen one
"nmelt’, but having themget that hot gives ne the willies. Heat and
electronics do not happily co exist (ref TR4 above). Wile the
transistors may take it and good design conpensates for it, therma

run away is a concern. Its an ugly event to watch and once started,
the event is catastrophic and usual ly expensive.

The FA7 was an option on the TR7 for heavy duty cycle wuse. Experi-
ence has shown that without a fan, even on SSB, the PA gets inordi-
nately warm Regardl ess of node, some form of forced air cooling
should be enployed. The requirenent is to provide air circulation
not necessarily air cooling. The fan should be set up to blow in,
not out. This is contrary to the FA7 direction, but seens to afford

much better cooling. | nount the fan so it blows in, wunder the
theory fans nove nore air on the blow side than the draw side. It
does seemto be noisier blowing in, though. | really do not think it

matters all that much, so long as you can get the tenperature down
and the hot air out. If you nount it to draw, you should feel warm
air coming out and the top of the cabinet ’cool’

The FA7 fan runs from 110 VAC and is neant to be run ’'through’ the
PS/7. If you have a PS/7, a 110 VAC "muffin’ fan will bolt right on
If you wuse a generic power supply use a 12 volt version and power
the fan off the TX Vcc fromthe PA stage. 24 volt DC fans will push
a fair bit of air quietly and these are readily avail abl e surpl us.

Digital Operation

Al Drakes with the exception of the TR5 use a free running VFO
This may not be stable enough for RTTY as the long termdrift is a
few hundred cycles. If you nust use a Drake for digital operation

your best bet is a TR5 or a TR7 with an RV7/5 renote VFO (not the
RV7) .

I have no T/R switching times for any of the Drake equiprment, but it
is reasonable to assume that none of it switches fast enough for
AMTOR
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* note readers conment on TR7 switching tines
Recei ver Sensitivity Check

Properly aligned, the S Meter should rest just off zero, for the AGC
detector nust be in the "on' state slightly, otherwi se the AGC will
pop. The calibrator should provide an S9 signal on 10 nmeters with no
antenna attached if the alignment is close. Wthout an antenna, a
properly operating TR7 should appear alnobst to be dead. If the RF
gain is rotated fully CCW the S neter should rest at the S9 +80 db
mark - no higher or |ower.

Since there is no preselector to peak, the calibrator test assunes
the S Meter is set up in accordance with the alignnment instructions.
The other alternative 'sign of life’' tests you can do is to scratch
the center pin of the SO239 with a netallic anything. The S Meter
shoul d respond and you should hear the scritch noises nobst plainly
in the speaker. You can also connect alnpbst any antenna to the
SO’ 239 and you should hear an increase in background noi se, however
slight - even on 10.

8.05 MHz Gsc Wn't Net

This oscillator is varicap controlled and is used in conjunction
with the 13.995 fixed oscillator to develop the BFO In doing it
this way, there is little chance that there will be BFO | eakage, or
what | eakage there is, can be controlled.

There is a trinmer adjustnent to net the 8.05 MHz crystal, but what
the nmanual fails to tell you is that this adjustnment is also af-
fected by the trimpots for the injection frequencies for the BFO

If you try to set this trimer up and it just won't trim try an
arbitrary setting of the trimmer screw and see if, say, on LSB you
can get it to the proper frequency with the trimpot for that node.

Recei ver AGC Set Up Notes

Aside fromalignnent, set up in this area has considerable affect on
the receivers sensitivity and AGC 'personality’. Also inportant is
the 10 volt regulator adjustnent, for it too will have an effect on
oscillator alignment, AGC and sensitivity. Tests indicate that at 9
volts, the receiver and AGC setup is quite 'nushy' . For all prac-
tical purposes, the 10 volt regulator adjust is the one adjustnent
that will determne how ’'crisp’ the radio is.

Adjust the 10 wvolt regulator from neasurenents taken on the
not herboard and use a digital neter.

Transmitter Qutput Check
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A TR7 shoul d produce 150 watts output on 80 neters if set wup prop-
erly. Current draw wll be 22 anps at 13.6 volts. Use no snaller
power cable than #12 for short runs and #10 for 15 feet or nore.

You should be able to disconnect the transnitter |oad and key the
transmitter to full output. Properly set up ALCwll linmt the out-
put 'power’ to 20 watts or so.

If you pull the blue wire fromthe ALC board (the one between the
shiel ded cable and the red wire on the LHS), the PA stage wll run
wi de open and |’ve neasured over 225 watts output on 80 neters. Not
recomended as a normal practice, but this is a good test of fina
transistor health. Set to its nominal 150 watt output, a TR7 is
definitely loafing al ong.

The whol e PA chain is a very high gain power anplifier block that
will put out 150 watts with .5 P/ P input.

Wwn't Transmt

The TR7 has a separate pin on the power connector for +13 volts to
the PA. Qut of the 4 pin power connector pins, 2 are ground and one
pin each is for the radio proper and the PA. Ensure that the PA
stage does have 13 volts. The transceiver will nmake all the right
noi ses (relay closure, etc), but won't generate any RF.

This is a combn oversite. Its conparable to not having plate volt-
age for the PA stage in the TR4.

Accessory Filters

The TR7 filters are not interchangeable with the R4C filters. The
RAC accessory filters are 5695 kHz and the TR7 are 5645 kHz. The
factory supplied SSB filter is a 'fidelity filter. Your transmtted
audio with a properly set up radio and a m crophone should sound
like FM broadcast. The skirt roll off is just alittle "soft’. You
need to go toa 1.8 kHz filter to get nmuch RX inprovenent. The stock
SSB filter is quite good in receive.

The TR7 always transmits through the SSB crystal filter supplied
with the radio. You can put the other 3 filters where ever you want,
but don’t ness with this filter in this position

AM Filter

An AMfilter is alnmost inpossible to find. You can fake an AM ' fil -
ter’ by putting a 390 ohmresistor through the input and out put pins
of any blank crystal filter position. It actually isn't bad. Wat is
determning the selectivity is the 48 MHz first IF filter

Transnmt Power
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Pay particular attention to the SWR balance trinmer, C1901. ALC
action is affected adversely by an inproper null. This null trimer
al so affects the watt nmeter calibration, so if you change the
trimmer setting, R2001 and R2002 will need adjustnent al so. Essen-
tially, the FOR output is used for ALC and the REV output is used
for shutdown. This is independant of the watt meter setting. Wen
you set up the ALC null, use a high i npedance anal ogue neter, a non
metallic alignnment tool and a good 50 ohm | oad.

There are 2 control settings that affect the ALC. The obvious one is
the "ALC control on the ALC board in the bottom of the transceiver
The other setting control is the gain pot on the predriver. This
control sets the gain by setting the feedback on one of the driver
stages (old driver board) or the current in the preanp stage (newer
driver board). Properly set, you should have just enough ALC on 10
and as expected, a controll able abundance on 80 neters. |nproper set
up of the ALC usually neans no ALC or will nmke the mic gain setting
overly sensitive and the ALC clanp early on the |lower bands. There
is additional ALCdrive conpensation fromthe band switch for the
10 and 15 neter bands. Extra resistors are switched in on these band
settings to provide nore drive/higher ALC threshold to provide gain
conpensation. These resistors have only a very mnor effect on drive
conpensation. |If you are having upper band drive problens, these
resistors should not be the first suspects.

For proper transmitter ALC action it is essential for the PA driver
and final stages to be in good condition. 150 watts output shoul d be
easily attained on 40 and 80 neters.

Ext ernal Speakers

Unlike the "4 line, the TR7 enpl oys an LM380 audi o power stage. This
ICis load tolerant and 8 ohm speakers may be used w t hout problem

M cr ophone

Later series TR7 provided for both high and | ow i npedance m crophnes
t hrough the use of different pins on the connector

High inpedance nmics nmay be connected to pin 4. Input Z is about
750K, but this port is nuch |ess sensitive than pin 1. High Z nics
are expected to be high output (> 100 nv).

The above is a factory change on the later series TR7. Early nodels
had a junper on the circuit board for nicrophone inpedance.

PA Driver Stage

At least 2 different sets of boards were used in the driver stage
next to the power anplifier. Early TR7s used 3 transistors; the late
nodel board wused 2 transistors. In this board, the last transistor
is an MRF476. The final anplifier board seens to have renmmi ned nuch
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the same, but the conponents around the PA input and output trans-
forners were different.

The board with the MRF476 predriver nost |likely was changed because
it was nuch cheaper to make. This in itself is not a fault, but the
way it was executed presents some problens that will be dealt with

in a separate area. On this board the driver is an MS-H20. 1’'ve
used the MRF237 as a replacenent because the transistor is biased
for about 20 ma - about .3 watt. In nmy mnd thisis a little heavy

for a TOO2 transistor. The MRF237 may al so be used as replacenents
for the SRF2331. These transistors are sonmewhat unique - the case is
the emtter and the collector and emitter pins are interposed. |If
you orient the transistor so the base (center lead is furthest away
fromyou) is in the centre and the transistor is held by the |eads
underneath, the enitter is the Ileft hand | ead, NOT on the right
where you woul d expect a TO6 to be. The case in question is a TO39.

If it is necessary to change any of the transistors in this area,
you nmust use heat sink conmpound on the nounting bases. Mst fol ks
use far too nuch of this stuff. The purpose of this compound is to
ensure a good thermal contact between the transistor and the heat
sink by filling in the (natural) pits in the netal faces. Thats al
its wused for. Too nuch is just as bad as none - its a netal filler
only. Do not over goop this stuff!

Late Model Driver Boards

The problemw th the later nbodel board is the bias network on the
MRF476. Its bias level 1is such that the transistor will go into
thermal runaway or may latch up by itself. The 270 ohmresistor from
base to ground is not enough to prevent this. The 300 ohm resistor
and 1N4005 diode is an acceptable nmethod of providing bias, but with
the grounded enmitter, there is no way to guarantee thernmal stability
around the transistor. You'll notice this if all of a sudden the
transmitter output drops or, on the |ower bands, the ALC is gone and
nmore nmic gain is required. You let up on the mic for a few minutes
and all is well. If you were to feel the heatsink on the MRF476, it
will be very, very hot. It may also be possible that the predriver
board ’'eats’ MRF476s. You find its bad - usually | eaky and | ow gain
- replace it, and soon the new one dies an inglorious death also.

The cure is to |lift the emtter off ground with a resistor. Mke a
tight bundle of 3 - 1.8 ohm1/8 watt resistors in parallel. Cut the
emtter lead of the MRF476 about where the | ead changes w dth. Re-
nove the stub fromthe circuit board and put this resistor network
between the enitter and where the the stub went into the <circuit
board. Renoving the stub can be interesting for its soldered on both
si des of the board.

Yes, raising the enitter will decrease the gain. The degenerative
f eedback al so nakes the MRF476 easier to drive, so the net result is
a wash. This one change for this specific board type is highly re-
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commended, especially if you' re thaving problenms with MRF476 | ongev-
ity.

PA St age

Co incident with the different driver boards, Drake changed the PA
stage around the ferrite transforners. These changes | ook |ike they
were done to inprove stability, and the differences are mnor.

PA Stage Bias Setting

There isn't any. There is no bias adjustnent for any of the stages
inthis amplifier chain. If your final or driver transistors have
suffered catastrophic failure, before installing replacenents and
after renoval of the transistors, measure the base voltage on trans-
mt. Nominal reading is about .6 volts. If higher than .7 wvolts,
further inspection of the bias supply is in order. Failure to do so
will likely cause the new set to be conpronised imediately upon
use.

PA Transi stors

MRF421MP will replace the SRF2337 final transistors. The MP indi-
cates Matched Pair, so order one of these or two MRF421 and ask them
to be beta matched. At this power and current level, it is wse to

have current bal ance in this stage.

MRF475/ 2SC2092 wi Il | replace the SRF2338 driver transistors. The col -
lector is the nmounting tab, so don't forget the insulating wafer.

MRF476/2SC2166 will replace the TO220 predriver. The driver board
changed over the years. The collector is the nounting tab, but its
board placenment is isolated fromthe circuit board. Do not use tab
i solation hardware. The collector choke nakes collector contact
t hrough the bolt.

The cost of all of the above is about $90 from RF Parts. One final
transi stor alone is over $63 from Drake.

The TR7 will shut down 50% at a 4:1 SWR  This provides nore than
adequate protection. However, the transmitter draws consi derable
current froma 13 volt supply. The supply should be rated at 30 AM
ICAS mnimum Marginal supplies and DC power cords will not provide
enough current under load and likely will drop in and out under full
carrier condition jeopardizing the PA It is inportant that a stiff
hi gh current supply be enployed with the TR7.

ALC Ti me Const ant

On the ALC board, the ALC decay time constant is over 1 second. This
can be decreased to about 1/2 this value without any ill effects and
will allow the ALC to track voice input a little better. Change
R1618, a 1 neg resistor, to 470K
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VOX - Transmit Generator Board

The VOX requires about 50 mv of m crophone input to trigger reliably
from pin 1 on the mc connector. On the TR7, it takes a very high
setting on the VOX Gain control to nake the VOX trip. This is in
contrast to the mic gain, where not nmuch is needed at all. C304, a
.01 uF capacitor coupling the voltage doubler has a reactance of 15K
at 1 kHz. Its value is nuch too |low, especially when the applied nic
i nput signal is divided in half by C320, another .01 (transient sup-
pression). Change C304 to a .1 uF. The inprovenent is such that it
will take barely adequate VOX gain to ’'acceptable’.

77

TR7

Aut hored by VE3EFJ


https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/

Dr ake Mods

Drake Prices (cont’d)

Uni t Descri ption Price hi/lo
1A Recei ver (1957) 299
2-A Recei ver 270

2-B Recei ver 270

2-C Recei ver 299

R4 Recei ver (1964) 379

R4AA Recei ver 399

R4B Recei ver 475

R4C Recei ver 699/ 599
VB4 Speaker 33/ 30
FLXXXX RAC Crystal Filters 52

NB4 Noi se Bl anker 70

FS4 R4C Synt hesi zer 300/ 250
R7A Recei ver (1983) 1395
SW SW Recei ver (1966) 299
SPR- 4 Recei ver 699
DSR- 2 Recei ver 3200/ 2950
SSR- 1 Recei ver 350

M4 300 Watt Coupl er 120
MN2000 2000 watt Coupl er 250
B1000 4:1 BALUN 25

W watt neter 79

L4B Li near Anplifier 995

L7 Li near Anplifier 995
7072 Hand Held Mc 19
7073 Hand Held Mc 19
7075 Desk M c 39
7077 Desk Mc 45
DL300 300 watt dry dummy | oad 20
DL1000 1000 " " 40

uv3 VHF transcei ver 595

uv3 220 or 440 nodul e 175

PS3 UV3 power supply 90
UMVK3 U3 Renpte trunk kit 70
1525EM Hand Held Mc w TT 49

w4 VHF watt neter 89

Price hi/lo represents the extrenes of price range |’ve seen within the
sane tine frame between dealers. This is in US $.
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QST, Apr, 1977
o] Solid State Tubes - Questions
QST, Sept, 1977
o] Recei ver Probl ems and Cures
Ham Radi o, Dec, 1977
o] Drake RAC Modifications
Ham Radi o, Mar, 1977
o] Recei vers Past and Present
Gsterman, 1997. A conpendiumof .1 to 30 MHz receivers manufactured

t hroughout the world in the | ast 50 years. Fascinating reading and
hi ghly recommended.
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themfor a 25 year old radio. An S nmeter for an RAB is less than $8. And
Drake hasn’t nmade anmateur equiprment in over 12 years. |'Il allow them
their front panel policy as silly as it sounds, for their support is
absol utely top notch and every bit as good as the other highly respected
manuf acturer of amateur products. Drake is Anerica’ s best kept other se-
cret.

| too lanment Drakes departure fromamateur radio. | suspect they, like
others, got out of it for the reasons that have cone true today. Selling
ham gear is a cut throat business left to the big ’'dealers’. There is
not nmuch brand al |l egance, but price allegance given to the | owest bidder
with a 1-800 nunber. A $20 difference in price will kill the sale on a
$2000 transceiver. To stay in the game you have to be a player wth an
arnmy of engineers and a 'new product |ine every year. Drake and others
saw this coming and went for a nore stable market for their el ectronics.
| hear stories of people asking Drake to 'conme back’. Look at what the
amateur nmarket has beconme today and ask why any donestic nanufacturer
woul d bot her.

What started nmy Drake exploits was pure accident of fate. | went out
looking for sonething different and discovered how good M. Drake’'s
wares were. | also discovered and confirned that what you really need

for sonme enjoynent of this hobby isn't all that nmuch. The arns deal ers
will try their best to sell you a $6000 Death Star, but wunless you're
trying to run communications intercepts for the NSA you don't need this
stuff. My apologies to M. D. Vader.

But | may be preaching to the converted.

I do not profess this to be "the' definitive Drake bible, but it is at
| east not a bad start. | would like to think, and I do hope, that some-
one that wote off a Drake with a bad PTO has been able to dust it off
and fix it with a bit of glue. Unfortunately far too nuch old gear gets
witten off because fewer people have any idea just howwell it really
works. It ends up rotting in sonmeones garage for lack of just a Ilittle
TLC.

| wote this article for a fewreasons. First, | wanted to publish what-
ever nmaintenance tricks | had |learned. | wouldn't want soneone else to
learn the hard way as | did. Life's too short. Second, | believe that it
is inportant that nbds and data regarding this equipnment should be
available. The intent of this paper is not only to put on paper sone
nods - | wanted to have sone kind of a record indicating what this gear
was like. Not only is this equipnment part of our heritage, Drake and
ot hers nade sone excellent products. An increasing percentage of ama-
teurs every year have no idea what Drake, Collins, Hallicrafters or even
Heath were all about.

More than anything else, | guess, was the initial frustration | had get-
ting information. Drake equipment and its expert enthusiasts were hard
to find and were sonewhat akin to visiting the Geat OM. | decided that
anyone that wanted to follow nmy path shouldn’t have to go through this.
One may read into this that | ama 'Drake expert’. This, | do not pro-
Aut hor’ s Not es 88
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fess to be. Al I've done is kept ny eyes and ears open, had sone
experiences, and wote them down for those that are interested.

Wayne Mont ague, VE3EFJ]
4146 Marigold Crescent
M ssi ssauga, Ont

Canada. L5L 1Y7

Cl/ Serv (73057, 3063)

I/ net nontaw@ dbank. ca

Aut hor’ s Not es 89
Aut hored by VE3EFJ


https://www.manualsplus.com/



https://www.manualsplus.com/

Dr ake Mods

HF I ntercept system- a Drake R4245, an Icom R71A and various digita
nodens and decoders. This system....

In addition | also have a conplete marine test 'ship’ setup with with
Rayt heon and Furuno radi os where | do software and hardware testing for
t he day j ob.

Drake also sold a conmercial version of the 7-line. The transceiver was
called a TR4310 and the receiver a R4245. | have little know edge of the
TR4310 except a description in a four page brochure. (I would be happly
to fax you a copy.) However, | do own an R4245 and can describe it
briefly for you. It is in a rack nount cabinet. Upon renoving the top
and bottom covers, one finds an R7 nother board and card cage. The maj or
change is that the PTOis gone, as is the DR7. In place of the DR7 is a
board that contains circuitry simlar in function to the outboard RV75.
This makes it fully synthesized, very stable radio! Oher changes in-
clude different style knobs (but everything is in the sane place as on
an R7) and a light beige paint job on the front panel. The default fre-
guency ranges when you switch bands are not the ham bands, but the nari -
time bands. The radio will run from 12VDC, 24VDC or 110VAC. | obtained
the wunit, new, during last nonths of operation of the old Harvey Radio
store on 45th Street in Manhattan. | passed up a TR4310 at the sane tine
and have been ki cki ng nyself ever since!

Your conments on the TR7's capability for digital operation need a bit

of detail added. First, you are correct that the internal PTO is not
adequate (stability-wise), that is why | use the RV75s. However, these
radios turn around very quickly and are ideal for AMTOR use. | TR7 is a
bit slower for some reason, but still under 10 ns. Yes, there is a bit

of noise fromthe clacking rel ay.

In fact, | had several vyears ago purchased two replacenent rel ays
anticipating failure, but both transceivers are using their original re-
| ays, believe it or not.

Several articles have been published with inprovenments for the 7 line
over the vyears. M library is not organised at the nonent, so | wll
mention what | can fromnmenory. Gven sonme tinme, | can dig out either a

reference or a copy for you, if you are interested.

There was an article froman author in Switzerland detailing a stabili-
zation nod for the PTOin the TR7. It consisted of a board, nounted un-
der the nother board, that sensed a change in the |east significant
digit of the counter on the DR7 board and ' bunped’ the PTO back on fre-
quency if it drifted far enough for that digit to change. It 'bunped in
10 Hertz steps, as | recall, which I thought m ght be too rmuch for dig-
ital work, so | never tried it. Also, | had acquired the RV/5s by that
tinme.

There have been nmany nods published over the years to allow full fre-
quency transnmt with the TR7. Mst sinply |leave the transnit enable Iine
high at all tinmes by cutting a trace. Because internal signals |like PLL
unlock can drive this line low, | developed a nod that left this inpor-

Reader Feedback 91
Aut hored by VE3EFJ


https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/

Dr ake Mods

| can’t take any credit for the material....it was witten by Wyne
Mont ague, VE3EFJ nont aw@ dbank. ca

| forwarded your conments to him

If youd allow nme, | would Iike to post your nessage on the web page, to
|l et Drake Oamners get nore information about you, your operation and how
it affects Drake Equi prent.

t hank for your feedback

73 thom | acosta k3hrn --

Dear Thom

| just read through nost of your 60 pages of Drake info. It was inter-
esting to see that nuch detail in one place. | will digest the rest of
it later. If you are interested, | amnoting sone errors in your infor-

mation that you may w sh to correct in your manuscript. This info is
from Rob Sherwood, NCOB, president of Sherwood Engineering, Inc. My com
pany was started in 1974 with our first after nmarket Drake accessory.

Howard Sartori is an excellent engineer, and his published articles delt
with his solid tubes, and some m xer nods. He al so was a dealer for ne,
Sherwood Engi neering, for about 8 years. He did not, however, nmake any
crystal filters. W sold the 16-pole filter you refer to, not Howard,
WDA. There were actually several iterations of the filter. The ori-
ginals were 2.1 kHz wide, with shape factor of about 1.35, but were
later pulled down to 1.8 to 1.9 kHz, and finally some 1.6 kHz were manu-
factured. My dealers at the height were Howard Sartori WeDA, Tim Duffy
K3LR, Doc Sheller near Colunbus Chio, and Ingoinpex in Germany. Any of
these people resold ny filters/kits. (Sartori acutally never bought ny
kits, as he made his own without pc boards.)

The first IF filters in the CLine is actually 1000 ohns, not 500 ohm
The transnitter had 500 ohmfilters.

The BFO bl eed seen as you turn the passband tuning is actually the third
nm xer signal on the sanme frequency as the first IF. This 5645 kHz signa
gets back into the first IF, and gets phase shifted in and out of phase
as you electrically tune the 2nd IF crystal filter wth the dual-
i njected 50 kHz BFO

The real purpose of T-7C tap was to reduce the noi se bandwi dth of the
third mixer in the 500 and 250 Hz positions. The higher Qin the tapped
node narrowed the bandwi dth of this stage to about 1 kHz. You are cor-
rect on the cable difference, the white audi o cable being nuch higher C
than the later RG 174. There was extra |l oss in the narrow CWpositions
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until this error was corrected by Drake somewhere in the 23,000 s.n
range.

Oigianlly the filter insertion |oss spec for the CGLine was 9 dB +1 -2
dB. (i.e. 8 db to 11 dB insertion | oss) There were pads in the wider
filters to bring themup to the loss of the narrow ones. Heath Dynanmi cs
and Piezo Technology followed this spec, but Network Sciences under
Howard Fulk did not. Howard later sold N.S. to Darryl Kenper and his
sons. | do not know if the tail-end Japanese filters were | oss equalized
or not.

The LM 383 audi o anp, again, was a Sherwood design, not Howard Sartori
Howard, did however, design in the TL-442 for Drake nbds, an IC that we
used for many years in our PD-4 product detector nod kit. It was a great
chip for its day, though overshadowed now by the NE-602A. The solid
tubes were totally Sartori designs, which we resold for sone years.

Wien Howard di scontinued his business, Sherwood invented the MX-4 solid
state 3rd m xer replacenment. It ran on 12 volts, however, not 150 as did
the Sartori solid tubes. Howard later had to quit using the solid tube
noni ker, as it turned out to be trademarked by some ot her conpany.

The power supply that bootstraps the 1/2 wave rectified filament DC into
the center tap of the 12 volt suppy is needed on old 16K to 18K radi os.
Those 12 wvolt supplys do not performwell with the 7812 and LM 383 as
there is not enough input/output differential for the 7812. Wile only a
smal | percentage of the hundreds of C-lines we have nodified over the
years need that boost, it is occasionally necessary. For that nmatter the
set that is here now for nods had to have that nod added to it.

The later vintage mixer tube that replaced the 6HS6 is a 6EJ7, not a
6EH7. While Sartori’s nodified 3rd mixer injection was interesting, |
feel the only real solution is our MX-4 nod. It goes back to seperate
i nputs for signal and LO, runs FB on 500 WV diode-linmted 5645 kHz LO
injection, and doesn't go noisy (crackly) mcorphonic. The hash that
gets in via the power line into the floating gridis in deed awful; a
terrible design on Drake's part. Light dimrers, acquarium heaters, no-
tors, etc. really get into the 50 kHz floating grid. A good shielded
isolation xfnr usually killed the crud, as did a ferro-resonant voltage
regul ating xfnr, but the real answer was to go back to T-6 feeding right
into a tuned signal port that was a short circuit at 50 kHz.

The best answer to the buzz in power supply/audio was our PS-4 (like
your 7812) and our AMP-4. It was not in the ground |oop field as was the
stock anp. The changed filter cap return grounding did help, but getting
the anp right behind the headphone jack out of the chassis currents was
t he answer.

Yes the LM 383 can oscillate, but we have sold over 500 AMP-4s and over
300 SE-3 phase-locked detectors/anplfiers that use the same chip, and
none of themoscillate with our conpensation circuit. Wthout the right
conpensation, you are correct in saying that the chip can turn into a
oscillator drawi ng upwards of 2 anps!
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So that's it. Hope you do not take all this info as an insult. It is
simply information frombeing in the Drake nod biz for 23 years.

Check out our WVEB page at www. sherweng.com It is new, and is still be-
ing built. My E-Mail address is Rob@herweng.com (Any nane acutally
works, as all email to sherweng.comgets to ne.)

Sherwood al so originated the 600 Hz first IF cw nod, the CF-600/6. It is
still available today. Unfortunately we did not devel ope a good PC
board/relay switching kit until Fox Tango cane out with their GUF-2. |
was engineer for KOA radio at the tinme, and Sherwood Engi neering was a
si deline business until 1987.

Qur first product was the CF-125/8 2nd IF crystal filter. Qurs was typi-
cally 115 Hz by 270 Hz, with a 8 dB insertion | oss. The Japanese copies
were 135 Hz, later 150 Hz, and near the end as wide as 175 Hz at -6 dB.
Enough trivia.

73

Rob Sherwood President NCOB

(authors comments foll ow)

The above was forwarded to me by Thom LaCosta, the Mjor Donpb of the

Drake web sight, as received from Rob Sherwood. Sherwood Engi neering,
for those that are unaware, was a major force in Drake nodifications in

the 70's. | say 'was’, as | lost record of his conpany’s involvenent in
Drake equi pnent roughly in the mid 1980’s. Its only in the |ast 6 weeks
| was aware that Sherwood Engineering was still offering Drake nodifi-

cation kits.

Rob has nmuch nobre insight into the history of Drake than | do, and |
will let the above speak for itself. | consider it a priveledge to be
abl e to encorporate Rob’s conments.

I wll ke only two comments and we will let it go at that. Rob is an
engi neer with extensive background. | am NOT an engineer. M reference
to the LMB83 was nerely to indicate 'Don't do this at honme’ (unless you
know what you are doing). The LM383 kit by Sherwood is of course solid.

Regarding the 12 volt boost, Rob is correct. |'d prefer to go to solid
state audio and regulator and raise the 12 volt line by |lightening the
load rather than wusing the filanment I|ine. National also offers |ow

headroom regul ators in the LM29xx series that coul d be appropriate.

<we
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