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The Drake

A LTOGETH ER too seldom is a new r eceiver
introduced that is r eall y "state-of-the­

art." The Dr ake 2-B receiver is an improve­
ment of the 2-A, which was a modernization
of the original I -A model. All t hree incor­
porate many very fine principles of receiver
design. Physically t he receiver is qu ite small.
Its dimens ions are : 12" long, 7" high and 9"
deep. \Veighing only 14.5 pounds this r eceiver
only uses 40 watt s f rom the power line. T his is
s ignificant since t here is much less heat diss i­
pated in this unit t han many standa rd t ypes
of receivers. The top cover is made of per­
forated steel to aid in heat dissipation.

Circuit Operation

The block diagram in Fig. 1 shows the basic
operation of the r eceiver. A 6BZ6 is used as a
pentacle rf amplifie r. This t ube exhibits semi­
remote cutoff character istics t hus pr oviding
good control cha racter istics and low inter­
modulation. This stage is tuned by one dua l
control. As t he BAND switch is posit ioned to
the various bands additional inductances are
switched across the basic t uned circuits allow­
ing complete coverage of from 3.5 to 30 me.
Enough ga in is provided by the r f amplifier to
effectively mask any noise generated by t he 1st
mixer. The pentode sect ion of a 6US is used
a s the 1st mixer. On all bands except SOmeters,
this tube is operated a s a mi xer. When used
for SO meter operation, the oscillator is dis­
abled and the penrode section of t he 6US is
used as a second rf ampli fi er.

A low-pass filter is used in t he output sec­
tion of this tube. This is used to prevent un­
desired mixed produ cts being presented to the
input of the if section. T his fi lter is packaged
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Receiver

a s TL The choice of a pentode-6US a s the
mixer is a good one. In any receiver most of
the noise generated is created in the highest
f requency mixer stage. The function of an rf
amplifier is two-fold in that the rf amplifier
must provide enough signal so that t he noise
of t he mi xer is not object ionable and selectivit y
at rf is also achieved. The basis for compar ing
t ubes in t erms of noise generation is that of
comparing the equivalent noi se resistances of
the tubes involved. For instance, a 6BE6 ex­
hibits a. conversion transconductance of 475
micromahs which r esults in an equiva lent noise
resistance. Req, of about 230,000 ohms. The
noise resistance is a function of the noise gen­
erated within the tube itself and is composed
mainly of shot noi se and partition noise. This
figure of 230,000 ohms for the 6BE6, is com­
pared to the 6US which is 9120 ohms. It will
be noted that there is a very great difference
between the two noise resistances. T his rela­
tionship indicates that the 6US performs very
well in mixer service a t HF and VHF. This
prediction is borne out in practice. A number
of hams have dropped by to see the "new
goodie." Almost everyone has mentioned how
qu iet t he 2-B sounds.

First IF Section

A frequency from 3500 to 4100 kc is pre­
sented to t he first IF section. A 6BE6 is used
as a combination variable frequency oscillator
(V F O) and mixer . The output of the 6BE6 is
455 kc. Since t he oscillator is variable, tuning
is a ccomplished in th is sect ion. Since only one
frequency range is conver ted by the osci llat or
and this f requency range is very low, 3955
to 4555 kc, unusual st abili ty is made possible.
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Great pains have been taken to r esu lt in a n
osci llator design that is extremely stable. In
repeated experiments it ha s been fou nd that
the test receiver tested achieves 90 % of its
frequency stabili t y in the first 30 seconds . This
is well within the specifi cat ion of less t han
500 cps warmup and 100 cps t herea fter. In
fact, it has been noted that the warmup drift
in a normally heated room is inconsequential.
With this receiver, no longer is it necessary
to indulge in long receiver warmup periods.
It is s ignifica nt to note t hat du r ing s ideba nd
operation no drift is noted in normal opera­
t ion.

Third Converter, Filter and IF Amplifier

The output frequen cy from the VF O-mixer
circuit is 455 kc. This frequency is converted
down to 50 kc for filtering. The tube used for
this purpose is a nother 6BE6. The oscillator
section of the GB E6 is fixed-tuned at 405 kc.
The output frequency, 50 kc, is presented to
a passband filter /tuner. This is the heart of
t he 2-B and establishes the selectivity char­
acteristics of the receiver. A swit ch lever
selects bandwidths of 0.5 kc, 2.1 kc or 3.6 kc
and a concentric shaft moves the passband,
without changing its shape, above, through and
below the fixed BFO frequency. This combina-

tion works wonders on C'V, SSE and AM.
On CW, wit h a crowded band like the Novice

portion of 40 or 80. put the lever in the .5 kc
position and you ca n select and sepa ra te any
signal out of a possible 10 or 15 just by tuning
around with the passb and tuni ng- knob.

Nor mal SSB reception is made with t he lever
in the 2.1 kc position, thoug-h it can be copied
in the .5 kc position when the QRl\I gets
roug-h. You can get "hi-fi" SSB with the
switch in the 3.6 kc position and the skir ts en
th is new filter are st eep enough for good un­
wanted suppr ession even in the wide position.
At any bandwidth the passband tuni ng- kn ob
permits selection of upper or lower s ideba nd
and adj ustment of voice quality without re­
tu ning t he f requency.

T he 3.6 kc bandwidth is just r-ight fo r AM.
However, if receiving conditions become un­
bearable due to interference or selective fad­
ing, switch on the product det ector and cut
t he bandwidth to 2.1 kc or even .5 kc !

On the remote chance that someone mig-ht
want even more select ivity Drake has a com­
bination loudspeaker and Q·multiplier avail­
able as an accessory. Adding the action of
the Q-m ultiplier a nd the passband fi lter you
g-et such a sha rp notch that it ca n separ ate
almost anything. The Q-multiplier is much
more valuable when used in the notch posi­
tion. Reception through almost any ham band
bedlam is possible. The Q-multiplier may also
be used as a notch filter for phone opera tion.
After the if filter an if amplifier is provided
to raise the level of the signal to be suit able
for detect ion. This am plifi er uses a 6BA6. T he
Svmeter circuit is in the plates of t he if and
rf amplifiers. A bridge-type circuit is used
with a 100 microfarad capacitor shunting the
meter for critical damping.

Detector

One of the s t ronges t point s of this receive r
is the product detector. A 6BEG is used as a
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lation it is possible, with this r eceiver, t o turn
the RF GAIN control to the fnIl CW position
(maximum sensitivity) and leave it there. In
fact, for all practical purposes don't bother
with it . T he A F GAIN control is all tha t is
needed to control the output of the receiver.

A diode detector is provided for the recep­
tion of AM signals. This is a common type
of circui t a nd will not be discussed in detail.
It will be found that the P ASSBA N D control
is a boon even for AM. A common situ­
ation is t ha t in terference may be predominat e
on one sideba nd but not on t he other. In this
case it is only necessary to tune the sideband
that has the least amount of inter ference. And
best of a ll- th is principle really works to won­
derfu l benefit in th is receive r . The more dis­
criminating users will be somewhat unhappy
about the limitation of fidelity which results
f rom the bandpass of 3.6 kc. It should be re­
membered that t h is receive r is not desig ned
for H igh F idelit y. Its purpose is communica­
tions and toward th is end some "fidelity" is
intentiona lly lost.

Both the AM dectector and the AY C de­
tector circuits are fed from an a mplifier stage.
This is provided primarily to compensate for
t he relative inefficiency of the AM detector
a nd to provide addi t ional amplification pr ior
to the Ave rectifier. A network in the output
of the Ave detector is provided to allow " fast
attack and slow decay" action. A discha rge
time of 0.05 second is provided in t he fast
AYC position ( F. AYC) . This time is length­
ened to 0.75 second in the slow AVe position
(S . AV e ). The longer period is usua lly pre­
fer r ed at t his station si nce it allows a small

product detector and BF O. No provision is
made for tuning the BFO. T his is indeed a
radical change from conventional circu its. Let
us, fo r a moment, a na lyze t he two usages of
the BF O. F ir st, the BF O is used to create a
beat frequency when the BFO is heterodyned
aga inst the e ,v signal. This example may be
t hought of as two f requencies bea t ing against
each other to result in an audio tone when
the received CW signa l is present. In using
this r eceiver for Cw, it is necessary to select
t he desired tone by t he main t uning d ial and
t hen positioning the PASSBAN D control for
the desired operation. In order to achieve
single-signal selectivity it is usually most con­
venient to present the PASS BAN D control to
either 1 or 2. This action selects the upper or
lower sideband of the heterodyne. Strong adja­
cent channel in terference can usually be elim ­
inated by carefully tuning the PA SSBA ND
control to drop the interfering signal off the
edge of the passband. When the Q-multiplier
is used, the selectivity is inc reased very great­
ly. In peak operation the Q-multipIier provides
a frequency selective boost of 20 to 30db.

The second usage of the BFO is as a rein­
serted carrier oscillator. The reinserted car­
r ier provides a signal for the sidebands to
heterodyne against thus producing the original
audio modulation. The PASSBAND control
selects the sideband that is used to het erodyne
a gainst t he reinserted carrier. T he advantages
offered by a product detector are twofold.
F ir st, the amplitude of the incoming signals,
sideband intelligence, does not have to be
matched a gainst a fi xed amplitude of BFO to
result in a condition of 100% modulation.
Since the process of detection is one of fre­
quency conversion only enough signal to cause
a heterodyne is necessary. Secondly, only t he
audio products are heard in the output and
no other signal or signals have any control
in the output. Tn diode detectors it is common
for a strong signal, that may be 10 or 20 kc
off-frequency, to capture the detector and
block it. This is impossible in a product detec­
tor due to the basic nature of the f r equency
conversion process. \Vith ALL types of modu-

22 73 MAGAZINE



$1 1 99

r~"~'-'_1;-_.1,

RME'S
4032

SPEAKER

Car dioid. cera m ic
type! Styled for

h and or d(Ollk
mount I Save now
on this $30 value I

Only $ 1 2 95

SAVE 25%

T ..-rilfic builder valu e !
H ea vy Jl:auJl:e s teet t At­
t ra ct ive sat in blu.. fin ish .
P e r-fec t for am plif ier.
t r ansm itter, etc. Order
QX I 04

Qua li t y sp eaker and
enc joeu re 10x8 % x 5%"
matching all cu r ren t
r eceivers of 3- 4 ohm

VOice coil. H and­
som e, heavy metal

enelceu re, 5 lbs.
Or der QI09Q003.

Last Ti me Offered
At This Low, Low Price !

Only

$595

ON THIS STREAMLINED
CABINET W ITH CHASSIS & PANEL

::'tfodern upright.
mounting .••

4% x4 % x31';,'· , Pri·
m ary 115 VA C,
6rcy. Sec, 1 ~ 1.

1. 500 V A C-CT at
250 MA-IC AS. Sec ,

2-6.3 VA C llt 6
A MP. Sl.'C. 3-5

VA C a t 3 A MP. 1"..<;
12 Ibs, O rder QX468

SAVE 650/0
ON THIS POWER
TRANSFORMER

FRESH COAX

Only 5199

$9.16 Value
30 ft . HGR/ A U

52 oh m coax:
Ma ntia !"" center
con ductor , p lus
constan t. imped­
ance 82-6 t " N··
plug each end .

Coax alon e worth
$5.40 Order

QX Oa7,

_. 01 J.US W. BROADWAY • PHONE 32 Has1
COUNCil BLUffS, IOWA 7.81

LtG: RUlh the follawinc b.rc.lns:' _

Enclosed is m y ('heck for: $ pia. Po'!I t.R'f't

NA"E" CAl. I. , 1
,

Leo I.
Meyerson ,
W0GFQ

JADDRESS,

CITY-;;;;;;;;;--;:;;;;;--;;;;;;;;ST ATE

Summary

Audio

P ost de tector amplification of the audio
s ig na l is provided by a 6AV6 triode amplifier.
It should be noted tha t in the out put of the
p roduct detector t here is a low-pass fil ter t ha t
has a 3-kc cutoff frequency to f urther limit
t he h igh f requency response of the product
detector. T he power output sta ge is a 6A Q5
in a conventiona l-type circuit. T he audio out­
p ut is ava ilable a t the front of the r eceiver
at a phone jack. When headphon es are plugg ed
in t o the j ack , audio power is a utomaticall y
removed from a loudspeaker that may be
con nected to terminals on the rear of the
chassi s. whi le not over whelming, t he audio
ou t put is adequate f or all normal purposes. If
additional power is desired, f or some r eason,
little problem is presented in con necting a n
auxifia ry power amplifier t o t he receiver.

period of time before maximum sensitivity is
restored. A termina l is provided on the r ear
of t he chassis to p rovide addit ional capacit ance
to increase the decay period. In t he STBY
posit ion, the STDB Y-R CV switch permits f u ll
negative bias voltage to be p rovided t o t he
AVC controlled circuits thus muting the r e­
ceiver. Access is provided at t he rear of the
chass is so that t h is f unct ion can be provided
by an exter nal circu it s uch a s a switch or r elay.

The if sk ir t select ivit y of th is receiver is
almost a s shar p a s that provided by mechan­
ical fil ters or crysta l filters and is a pleasure
to use. The st abil it y factor is of t he highest
order. In genera l, t h is is undoubt edly on e of
the finest r eceiver s to be produced f or t he
Amateur market. It has been a very plea san t
di scovery to find t hat the PASS BAN D control
fun ctions just the same a s the bandpa ss t uning­
cont rol on the Collins 75A-4. The serious C' V
opera tor will be completely sa tis fied with the
selectivi ty , but, again, complete satisfaction
is a matt er of sever al hundred dollars more.

Recent corresponde nce with the f a ct or y has
di sclosed that a noise limiter ca n be inst alled
and recent product ion mod ifica tions added for
t he nominal s um of $15, It is expected t hat
t hese changes will be incorpor a t ed in fu t ure
models of this very fi ne receiver.

It should be noted t hat any s ma ll non-line­
arity in tuning can be corrected , in a limited
range, by slid ing the dial glass with a pencil
eraser. No at tempt was made t o desig n the
tuning mechanism as a frequency meter. F or
virtually all operating requi remen ts the cali­
bration of the d ial is u nusually good.

All fou r unit s checked by t he aut hor have
indica t ed good consistenc y of manuf acture. In
su mmar y-summa r y , t his r eceiver is very h ighly
recommended a s an excellent communications
recerver.
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