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WARRANTY

All DAVCO products are warranted for six months from the
date of shipment against defects in material or workmanship
under normal use and service. Should any product prove de-
fective during the warranty period, it will be repaired or re-
placed at no charge by DAVCO ELECTRONICS, INC,

Thisivarranty shall apply only to the original purchaser unless
the transfer of ownership is reportedin writing to the Service
Department of DAVCO ELECTRONICS, INC,., prior to the

appearance of the defect.

This warranty is not voided by work done in accordance with
DAVCO recommended service procedures and with the recom-
mended tools and instruments.

This warranty is totally voided by (a) use of corrosive flux
or solder; (b) obvious evidence of physical abuse; or
(c) failure to follow instructions regarding connections.

DAVCO ELECTRONICS, INC., is notliable for consequential
damages.,
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CERTIFICATION

DAVCO ELECTRONICS, INC., certifies that this in-
strument was thoroughly tested and inspected prior to
shipment from the factory. When shipment was made
the instrument was free from any defect and met all
published specifications.

SSB-CW SENSITIVITY

All measurements made with Hewlett-Packard model
606B Signal Generator with calibration traceable to

National Bureau of Standards and other equipment of
industrial standards.

Signal level, in microvolts, required at antenna input
for a signal -noise -to - noise ratio of 10 db; medium
(2.1 kc mechanical filter) selectivity.

9.8 Mc e 7 28.8 Mc 1 %

3.8 Mc ' 9 29.3 Mc ;3

7.3 Mc o 29.8 Mc ¢ 7

14.3 Mc y 7 - 50. 3 Mc .5

2.].. 3 Mc ¢ ,? A Mc

28.3 Mc ., 3 B Mc

MODIFICATIONS COVERAGE PRESELECTOR SETTING

BAND A
BAND B
OTHER
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Introduction

DR-30 COMMUNICATIONS RECEIVER

You have chosen one of the finest pieces of electronics equip -
ment available., Like most radio receivers, the DR-30 can be
operated with a minimum of experience, and, with the DR-30,
better than average results will be achieved. The provision of
a slow tuning rate, effective Automatic Gain Control, and ex-
cellent selectivity assure superband simple performance under
normal conditions.

Operation under marginal conditions of noise, band crowding,
and weak signals offers a challenge to equipment and operator
alike, The DR-30 is designed specifically to meet these con-
ditions and you, the operator, can quickly learn your partof the
team-work, You'll find an almost unlimited number of tuning
techniques to meet any condition,

We suggest that you read very carefully the following sections
on connecting your receiver and thatyou follow the instructions.
When youhave the receiver ready for operation, connect it to an
antenna--or a piece of wire--and simply experiment. Try all
the controls; see what they do. Listen to foreign broadcast
statiohs, WWYV and amateur transmissions on AM, CW, and
SSB. After a few minutes of listening you'll be better prepared
for a careful reading of the following detailed description of con-
trol functions and circuit operation., By a thorough under-
standing of each receiver feature, you'll be able to take ad-
vantage of the highly unusual capabilities of the equipment.

Your DR-30 receiver is a precision instrument incorporating
the latest state-of-the-art design features. Your experience
with itwill allow it to earn your respect. Put it to all the tests:
you'll continue to be happy with its versatility, its reliability,
and its superlative performance.

DAVCO ELECTRONICS, INC.

Davco DR=30 Instruction Manual
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1-7, General Technical Deﬂcription

The DAVCO DR-30 is a double conversion superhetero-
dyne receiver employing 38 solid-state devices in cir-
cuitry designed for maximum, uncompromising perfor-
mance and versatility.

The DR-30, in its standard form, gives full coverage
of all amateur frequencies between 3.5 and 50.5 Mec.,
with provision for other coverages between 3.0 and 54
Mc. at the user's option. Three selectivity choices are
provided for AM, SSB, and CW reception. Other stan-
dard features include a built-in T notch, a crystal cali-
brator, and a noise blanker,

The DR-30 utilizes field-effect transistors in the RF
stage and inthe first mixer. The unusually low noise of
these transistors provides exceptional weak-signal re-
ception; the DR-30 sounds quiet between stations, and
the unique capability of the field-effect transistor inre-
sisting overloading and cross-modulation coupled with
the high sensitivity gives superb performance.

The variable selectivity is provided by three IF trans-
formers, three ceramic Transfilters, a 455 kc. crystal
filter, anda 2.1kc. Collins mechanicalfilter. BSwitching
is effected through switching diodes operated by DC
from the front panel. Each selecrtivity choice is designed
for exceptional skirt rejectionand the optimum bandwidth
for reception in each receiver mode,

The noise-blanker is designed particularly for CW and
SSB use, providing a dramatic improvement in the re-
ception of CW and SSB under the most difficult conditions.
The performance of the blanker permits virtual elimin-
ation of impulse noises reaching the receiver from ve-
hicle ignitions, power lines, and electrical equipment.
It is usually possible to extract extremely weak signals
of perfect intelligibility even when noise causes very high
S-meter readings. Operation is very simple: set the
front-panel threshold control until noise disappears.

Both the noise limiter and T-notch circuits are in the
IF portion of the receiver. These circuits prevent the
actuating of the AGC systembyinterference and so elim-
inate any desensitizing of the receiver byundesired sig-
nals or noise,

The compactness of the DR-30 is achieved, in part, by
the use of special toroid coils in the VFO and RF cir-
cuitry. For a given Q, a toroid is much smaller, re-
quires less shielding, and is more stable than an ordin-
ary coil.

The DR-30 can be used with the chassis at either posi-
tive or negative ground. Thereis diode protection from
anincorrect power supply connection. Muting provisions
and built-in RF protection make it compatible with any
existing equipment.

Varying input voltages have no effect on stability, The
panel lights can be switched off to reduce drain while
operating from batteries. The audio output matches a
wide variety of speaker and earphone impedances. Out-
put jacks on the rear of the receiver give access to the
crystal oscillators, the VF'O, and the mechanical filter
for use with companiontransmitters or home-built equip-
ment. A front-panel switch wired to the rear connec-
tion plug permits control of other accessories such as
a phone patch or an antenna relay.

The DR-30 is designed for mobile, fixed, and portable
operation under the demands of continuous commercial
service and under extreme environmental conditions,

1-8, General Mechanical Delcriptinn

The DAVCO DR-30 receiver is designed and manufac-
tured to the standards reserved for scientific instru-
mentation, The same care and precision used in the
production of optical and precision measurement equip-
ment are employed throughout DAVCO manufacturing
operations.

The basis of the DR-30 is the solid, 3/16 inch thick alu-
minum extrusion used for the chassis. The extrusion
is milled to provide holes, slots, and surfaces for the
attachment of parts and subassemblies. The inherent
rigidity of the extrusion contributes to the superb mech-
anical and frequency stability of the DR-30.

The subassemblies mounted to the chassis include

(1) The wiring harness composed of the plug-in module
connectors, the controls, and the between-module wir-
ing. All the wiring is TEFLON insulated so that ser-
vicing or modifications can be undertaken without fear
of burnt insulation from soldering.

(2) Themain tuning drive for the DR~-30 is an aluminum
block milled to closer than one-thousandth of an inch
tolerances. Thedrive mechanism couples directlyfrom
the tuning knob to the main tuning capacitor. Attached
tothe milled blockare four precision-ground ball-bear-
ing races in which the tuning shafts with their integral
pinion gears rotate. Also on the pinion shafts are the
two 64-pitch spring-loaded split antibacklash gear as-
semblies. The twe-step reduction gives a tuning ratio
of 81:1, A small flywheel on the first shaft is employed
to achieve smooth tuning and to permit rapid band ex-
cursions.

(3) Adial-drag knob located just below the main tuning
knob allows the operator to apply an adjustable amount
of friction to the tuning mechanism. The dial-drag is
most useful in locking the dial for fixed-frequencyap-
plications and in mobile operation when the operator
might accidentally jar the tuning knob. With no drag
applied, tuning is virtually effortless and, even in band-
scanning, operator fatigue is eliminated.

(4) The dial pointer is driven by a cord wound on a
threaded shaft. Thethread of the shaft allows the cord
to wind in only one way, and calibration cannot shift.
Since the cord moves only the dial indicator, not the
tuning capacitor, cord life is virtually unlimited.

(5) The panels, subpanels, and brackets which hold
the controls and other parts are made of stainless steel.

(6) The band-change switch, part of the RF module as-
sembly, is a top-quality ceramic unit.

(7) All the active electronic circuitry of the DR-30 is
mounted on subassemblies which plug into the main
harness assembly. The modules slide into the slots

in the chassis extrusion which guide them to the har-
ness receptacles and hold them solidly. The circuit

module boards are of glass-epoxy construction. Each
of the nine modules is described in section VI of this
manual.

(8) The receiver is provided in a scratch-resistant
case of enamel textured 1/16 inch aluminum but can be
easily removed from the case for custom installation.

Davco DR-30 Instruction Manual page 7



1-9, Speciﬁcatinns

Double conversion superhet, fully transistorized; crystal
controlled first oscillator, tencrystals supplied for fre -
quencies below:

3.5 - 4,050 Mc,
7.0 « 7.550 Mc:
9.5 - 10,050 Mc.
14.0 - 14,550 Mc.
21.0 - 21.550 Mc
28.0 - 28,550 Mc.
28,5 - 29,050 Mc.
29.0 - 29.550 Mc
29.5 - 30,050 Mc
50,0 - 50,550 Mc

plus two extra switch positions for optional 550 kc,

segments

SENSITIVITY: better than .8 uv for 10db s/n; 1 uv for
. 3 watts audio.

SELECTIVITY: SSB: 2.1 kc Collins mechanical filter
AM: nominal 5 kc broad IF
CW: 200 cycle xtal filter in series with mechanical
filter for improved skirt rejection.

STABILITY: negligible warm-up change; less than 100
cps change per hour; less than 25 cps for 20% power
supply variation.

TUNING: spring-loaded split-gear drive unit, backlash-
free; flywheel loading for large band excursions; ad-
justable dial drag and lock.

CALIBRATION: internal 100 ke crystalcalibrator sup-
plied; slide-rule dial has 5 kc markings, hair-line
pointer; tuning knob has 2 k¢ marks on perimeter; in-
ternal frequency shift for sideband compensation.

SPURIOUS RESPONSES: images and IF down at least
60 db below 22 Mc,; at least 35 db, 22-54 Mc. Internal
spurious less than equivalent 1 uv signal at input in ham
bands.

FREQUENCY READOUT: significant figure (Mc) ap-
pears inindicator window, is color coded as to whether
.000-,550Mcor.500-1,.050 sectionis inuse. Provides
direct calibration with accessory crystals,

DETECTORS: linear AM detector; separate product de-
tector for SSB and CW; crystal controlled BFO-carrier
generator for USB and LSB.

AGC: full action on all modes of operation; has fast
attack characteristic; panel switch selects fast release
(. 015 seconds) for AM or break-in, medium (.2 sec.)or
slow release (.8 sec.) for SSB and CW. Audio output
varies 8 db change for 80 db change in RF input. AGC
action is delayed to 5 microvolts,

NOISE LIMITER: true blanking type action occurs be-
fore selectivity lengthens pulses; has separate ANL

amplifier and detector, diode noise gate. Front panel
control.

RF STAGE: low-noise premium field-effect RF ampli-
fier and mixer; inputand outputcircuits employ high-Q
toroidal inductors.

REJECTION NOTCH: tunable notch provides up to 60 db
rejection of undesired carrier,

AUDIO: .6 watt at 5% distortion; max 1 watt. Output
impedance 8 to 45 ohms speaker; 600 ohm earphones
preferred.

INTERMEDIATE FREQUENCIES: 1st IF: 2,405-2, 955
Mc (variable, tracked), 2nd IF: 455 kc.

SEMICONDUCTOR COMPLEMENT:
23 bi-polar transistors
2 field-effect transistors
10 signal diodes
1 power diode
2 zener regulator diodes

POWER REQUIREMENTS: 12 volts DC; 300 ma. maxi-
mum with panel lights (switch operated).

SIZE: 4" H, 71/8" W, 6" D, Weight 7 pounds

page 8 Davco DR-30 Instruction Manual




2-1, Unpacking

This instrument was inspected both mechanically and
electrically prior to shipment. Performancedata from
these tests is registered in section [-2 ofthis manual,

Carefully remove the receiver from its packing ma-
terial, The receiver may be lifted from its container by
the tape handle lying across the front panel, As soon as
the receiveris sufficiently raised, grasp it firmly. Do

not rely on the tape handle for transfer to a working
space or inspection surface,

Examine the receiver carefully for any signs of damage
which may have occurredintransit. If any signs of such
damage appear, file a claimimmediately with the carri-
er and notify DAVCO ELECTRONICS, INC., of the ap-
parent nature of the damage, Retain all shipping labels
and packing materials,

You will note a package of small connectors and other
parts. Check the contents of this package against the
list below and report any shortage to DAVCO ELEC -
TRONICS, INC. Additional connectors may be pur-
chased from any radio parts supplier.

PARTS LIST

100-125 mfd electrolytic capacitors
8-connector Jones Plug (2 in export shipments)
RCA phono plugs (6 in export shipments)
length 2-conductor speaker wire

short length bare wire

lengths colored hook-up wire

lockwasher (8-32)

wing nut (8-32)

instruction manual

extra crystals, if any, are installed in the
receiver unless otherwise noted.,

= = = DY e = 0 = By

Please referto section 1-3 of thismanual for details
concerning any modifications of this particular receiver
and factory-installed crystals. Also check the serial
number on the rear panel of the receiver against that
shown in section

2-2, Preparation for Use

Connecting the DR-30 for operationis simple. Youshould
read the summary below covering power supplies, an-
tennas, and speakers, thenwire the connector plug, read
the more detailed discussions of installation, and put the
receiver inservice. You will find that an understanding
of the receiver's capabilities will assist you inchoosing
which type of power supply, speaker, and other connec-
tions are most suitable for your own installation.

For operation the DR-30 must be connected to (a) an
appropriate power source, (b) a speaker or earphones,
and (c) an antenna/ground system. The power and
speaker connections are made through the 8-connector
Jones Plug onthe rear panel. The antenna/ground con-
nections are made through the other real panel con -
nections provided.

Davco DR-30 Instruction Manual

Power Source: The DR-30 operates from 12-16 volts
DC. Stability is not affected by wvariation of input
voltages within this range. Although voltages to critical
circuits such as oscillators are internally regulated by
zener diodes, a correct supply shouldhave good filtering
and either regulation or an adequate reserve output,
Improper filtering is indicated by a loud hum from the
speaker. Todetermine regulation, measure the voltage
under a full load of high output with the panel lights on.
The voltage should not drop below 11.5 volts on loud
audio nor rise above 15 volts with little audio.

Anypower sourceused mustmeetthese general require-
ments:

A. A nominal 12 volt minimum DC output under
a load of 100 milliamperes or more.

B. Regulation or reserve output so that the out-

put does not vary more than from 12 volts
under load to 15 volts with no load.

Also essential for AC sources are
C. Good filtering,

D, Isolation from the AC line to eliminate any
shock hazard.

The following power sources will provide the proper
voltage:

A. A battery-pack (flash-light cells, for example).

B. A 12 volt automobile electrical system or a 6
volt system plus extra batteries.

C. The DAVCO DR-30s AC/battery-pack power
supply.

D. A transformer-type homebuilt AC power
supply.

E. A lab, service bench, or other commercial DC
power supply.

The above power sources are discussed indetail in fol-
lowing sections.

Speaker: The DR-30 audio system operates most ef -
fectively with a 45 ohm loudspeaker load, but a 16 or 8
ohm speaker can beused with only a slightloss in audio
output capability., A 3,2 ohm speaker is not recom -
mended.

An automobile speaker canusually beused with the DR-
30 if instructions regarding connection (see section 2 -
8 ) are followed. An intercom, TV replacement, or
high-fidelity speaker will also give good performance.
You should not expect adequate performance or power-
handling capability from a tiny portable-radio replace-
ment speaker, If you are purchasing a speaker for use
with the DR-30, use the notes in section 2-10 as a
guide,

page 9



2-3. Electrical Connections

Connections for the external power source (battery or
power supply)and speaker are made by use of the 8-con-
nector'"Jones Plug'' onthe rear of the unit. Red, black,
and paired white wire is provided for the first con-
nection: choose your own colors andlengths for custom
installation,

Jones Plug wiring

pin 1: no connection

pin 2: no connection

pin 3: jumper to pin 4

pin 4: jumper to pin 3

pin 5: one side of speaker

pin 6: Negative supplyinseries withSTBY switch
for muting purposes; oscillators remain
functioning when off or on. If no external
muting is employed, jumper to pin 8.

pin 7: POSITIVE (+) power connection

pin 8: NEGATIVE (-) power supply connection

The other side of the speaker goesto pin 8 or pin
6 depending upon the muting system used; use
the one which provides least pop when going to
the STBY mode. Note that this means that one
side of the speaker is connected directly to the
NEGATIVE power supply connection; see speaker
and power supply sections in this booklet for
further information.

Before proceeding any farther, continue reading about
power supply requirements, speakers, antennas and
other matters in the pages which follow,

DO NOT PLUG IN THE JONES PLUG YET!

BACK VIEW
MALE JONES PLUG

2-4, Operation--The First Time

Double checkthe polarity and chosencolor coding of the
power wiring, Solder the wires to the Jones Plug ter-
minals., Make the battery-power supply connections and
the loudspeaker connections as indicated.

Insertthe Jones Plug inthe receptacle onthe rear of the
receiver. Plug some antenna (use a phono connector)
in the ANT 1 jack. (If a piece of wire is used tempo-
rarilyin a steelframe building, make an effortto drape
it out a window. )

Turn onthe DR-30 with the panel switch on the AF Gain
control. Move the panel lights switchto the LT position
to see that the lights are working. (A polarity diode at
the power supply input connection prevents operation
and damage from incorrect connection, )

PULL the RF Gain Control "out'; this is the STBY switch
and the receiver does not operate withthe control pushed
”in”.

Be sure the Notch Tune, the RF Gain, and the ANL
Levelcontrol are fully counter-clockwise. Choose your
band of operation; turnthe preselector until the pointer
matches the band in use, and, withthe audio gainturned
up, peak receiver or antenna noise heard at that fre-
quency.

Most controls are self-explanatory, so tune in various
signals to get to know the applicable controls. After
achieving some familiarity read the remaining portion
of this manual for further details concerning exact con-
trol functions.

page 10 Davco DR -30 Instruction Manual



2-5, Typical Control Settings

SINGLE SIDEBAND RECEPTION

AGC HOLD: in "hold" position--to the right

RF GAIN: fully counterclockwise; pulled '"out"

PRESELECTOR: peaked on desired frequency: fine
adjustment for peaking on noise,

AUDIO GAIN: advanceduntilbackground noise is audible

SELECTIVITY: 2.1 kc,

FUNCTION SWITCH: wusually 1SB for 3.5 and 7 Mc
bands; USB for others.

NOTCH TUNE: fully counterclockwise

ANL LEVEL: fully counterclockwise

TUNING: operating in the SSB portion of an amateur
band, very slowly adjust the tuning control until a
voice signal sounds natural. If notuning adjustment
results in a natural sound, try changing the function
switch to the other SB position,

The sharpness ofthe notch makes this tuning criti-
cal. Retuning the main tuning control necessitates
retuning the notch.

If noise is present, advance the ANL LEVEL con-
trol as suggested in the Control Function section.,

CW RECEPTION

Controls asin SSB reception, but the selectivity control
may be in the 2.1 or .5 kc position. When the narrow
filter is used, note that one particular audio tone stands

out when tuning; this tone corresponds to the center of
the filter bandpass and is the point where the S-meter

will read highest. This is a very sharp filter and is
most effective for digging a weak station from the midst
of a number of stronger ones or for listening in the pre-
sence of considerablenoise. The Notch and ANLshould

be used when required.
AM RECEPTION

FUNCTION SWITCH: AM position

SELECTIVITY: 5 kc if conditions permit; otherwise
treat as if signal were SSB.

NOTCH TUNE: The notch is extremely useful for re-
ceiving AMunder normal, crowded conditions. The
noise limiter cancause distortion, and is of limited
effectiveness on AM. However, the effectiveness
of the noise limiter can be improved somewhat by
reducing the RF input (turning the RF Gain clock-
wise) until the AGC is not actuated (little or no S-
meter indication).

When using the notch in AM reception, note that
elimination of either the desired or the undesired
carrier stops the whistle: make sure you null the
undesired carrier.

2-6. What to Exlpect From the DR-30

The DR-30 is a high-performance receiver designed to
bring you the maximum ease and pleasure under any op-
erating conditions. To take full advantage of.yc-ur DR -
30's capabilities, please remember that the signals you
receive will be influenced by several factors,

T e ce = — TETS L

First, they will be stronger if you use a good antenna
and will be rather weak if you use only a short piece of
wire. The DR-30has superb sensitivity; it cancompen-
sate very well for short antennas, but there is no sub-
stitute for an adequate installation.

Second, the strength of signals on various frequencies
varies with the time of day, The lower ranges, 3.5, 7,
and 10 Mc., are strongest in the late afternoon, evening,
night, and very early morning hours. The higher fre-
quencies, 14, 21, 28, and 50 Mc., are stronger during
the daylight hours.

During the evening your DR-30 will offer good reception
of the low frequency bands even when used with a mini-
mum antenna. During your first operation of the DR~
30, listen for foreign broadcast stations on the 10 and 7
bands and then for amateurs using AM, CW, and SSB on
the 7 Mc. band. I your first operation is inthe daytime,
you will find a number of amateur stations on the 7 and
14 Mc. bands,

Third, even in your first temporary connection be sure
to use a ground for the equipment. During your first
operation you will be learning to use the DR-30; don't
handicap yourself by choosing conditions that are not
typical of those under which you'll be doing most of your
operating.

Fourth, if you use a poor antenna your location will af-
fect reception. City areas often have high radio noise
levels, but the noise blanker circuitry of the DR-30 is
specifically designed to provide the best possible com-
munications under such conditions, The use of this con-
trol will pull in signals that cannotbe heard onother re-
ceivers,

Also, ametal-frame building will shield the antenna from
signals. Trytohavethe antenna outside if atall possible.

Fifth, signal levels on most bands are great enough to
keepthe DR-30's S-meter well towards its higher ranges

- when a reasonable antenna is used and when operating

conditions are normal. The weaker signals will move

the S-meter only a little but will usually be quite clear
and readable.

You will find that after only a few minutes practice the
operation of the DR-30 controls is quite simple. Usu-
ally you'll just choose the mode of operation and the band,
peak the preselector, and tune in the stations. The auto-
matic gain control built into the receiver makes use of
the volume control rarely necessary.

The other controls on the receiver, including the Notch-
tune, the ANL level, selectivity, etc., are provided for
use when conditions are challenging. A little more ex-
perience will teach youproper use of these circuits, and
you'll be surprised at the capabilities the DR-30 shows
under the most trying conditions.

The DR-30is designed for pleasureinoperating, Itpro-
vides the best possible combination of operating simpli-
city with extra performance, Each circuit and feature
has been provided without compromising other circuits.
The constructiontechniques and components used assure
the maximum in trouble-free enjoyment of these capa-
bilities.




2-1. Battery Operation

The DR-30 performs very well on battery power packs,
and such sources are recommended for fixed station as
well as for portable operation. The use of batteries
reduces or eliminates power-line carried noise and
interference. In some installations this advantage may
outweigh the slight expense of periodic battery replace-
ment,

The DAVCO DR-30s power pack contains holders for
nine type D cells, a battery level indicator, a 110 volt
power supply, and a speaker, A front panel switch se-
lects AC or battery operation,

A compact and ccnvenient battery pack for portable use
can easily be assembled at home using

A. Two six volt lantern cells (Eveready 5108 or
equivalent) plus a D size flashlight battery in
series.

B. Nine size D flashlight cells in series. Con-
venient holders may be obtained in most radio
stores.

The above combinations will give about three months
intermittent operation (two or three hours a day) if the
panel lights are not used,

C. Nine size C flashlight batteries in series,

Battery life will be cut to about half the above,

=0

Please note the following cautions:

1. The panel lights on the DR-30 consume more power
than the rest of the entire receiver system. In battery
operation use the lights as sparingly as possible to ex-
tend battery life,

2. Batteries are quite sensitive to temperature ex-
tremes, Any temperature comfortable for the operator
will not harm the batteries, but they should be pro-
tected nonetheless.

3. Almost all batteries bought off-the-shelf will show
less than the rated voltage. After a short period of
operationunder load the voltage may be down consider-
ably even though the batteries can continue to be used
for some time. Therefore it is strongly recommended
that a battery packconsist of a nominal 13, 5 velt battery
combination rather than a nominal 12 volt combination.

4. If power supply voltages exceed 13,5 volts by a great
amount, the S-meter readings will tend to be too high.
Make allowances for this effect if you use higher
voltages,

A diode inside the receiver prevents damage should you
connect the receiver power leads to the wrong polari-
ties. Althoughthe diallights will operate, you will hear
no stations and the S-meter will not be at the zero po-
sition, Remove the power leads immediately and connect
them correctly, following the charts provided.

co [

d

6 VOLT LANTERN CELLS
1.5 VOLT FLASHLIGHT CELL

page 12

9 1.5 VOLT FLASHLIGHT
CELLS IN SERIES
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2-8, Mobile Installation

5= O
Most mobile installations are in automobiles with 12 @ @ @ -
O m ©

volt electrical systems. To utilize this system, deter-

mine the polarity of the automobile chassis by examining
the battery and its cables. One cable will lead from a
battery terminal to the automobile chassis and the termi-
nal will be marked + or -, indicating the polarity. Set
the toggle switch on the rear of the receiver to match
the receiver chassis polarity to that of the automobile,
up for a positive ground system and down for a negative
one., Connect the receiver as shown in the appropriate
diagram.,

The low power consumption of the receiver allows the
use of almost any wiring available. Suitable wiring runs
to the cigarette lighter, to the ignition switch, and to
any other electrically operatedaccessories. Be careful,
of course, tochoose a non-switched source. The '"cold"
power lead can be connected to almost any point on the

automobile chassis not mounted on plastic or otherwise

insulated, but for best results a wire of 20 gauge or 11

In a mobile installation always use a fuse in the "hot"

larger should be run directly to a battery terminal, »
battery lead to protect the automobile system when the Q

receiver is not connected and while it is being instal-
led, Without this protectionthe power leads for the re-
ceiver can short out, damaging the leads and draining
the battery.

The most convenient way to operate the receiver in a
car with a six volt-system is to install a six volt lantern
cell in series with the car's own battery supply. Be
sure to install the extra battery cell in a place which is
not subjected to abnormally high temperatures. Care-
fully observe the car's polarity and install the battery
in series in the "hot'" lead, proceeding as above.

Speakers: One side of the speaker connectionto the re-
ceiver is also the negative power supply connection,
Therefore in an autcmobile with negative ground one
speaker lead can simply be grounded to the automobile
chassis when a speaker other than the automobile radio
speaker is used. In a positive-ground car, however,
neither speaker lead should be grounded to the automo-
bile chassis, and two separate leads should be used.

When using a car radio speaker, it is not possible to
parallel the outputs of the two receivers. A double-
pole/double-throw switchmustbe installed to disconnect
completely the receiver notinuse. In a positive ground
car itmayalsobenecessary to unground one side of the
speaker and run a separate lead to each terminal from

6 VOLT

°_LL_ O

INSTALLATION IN 12-VOLT NEGATIVE-GROUND AUTOMOBILES

T0

e
TO FUSE AND
12 VOLTS AT
BATTERY

CHASSIS OF AUTO
AUTO RADIO OR
NEW SPEAKER

TO AUTO RADIO
» (IF USED)

INSTALLATION IN 12-VOLT POSITIVE-GROUND AUTOMOBILES

L

TO AUTO CHASSIS

e
TO FUSE AND
12 VOLTS AT
BATTERY

—

o=
TO AUTO RADIO (IF USED)

6-VOLT POSITIVE-GROUND AUTOMOBILE INSTALLATION

o

— +

+]

LANTERN CELL

BATTERY

TO AUTO CHASSIS

/77
EXISTING & VOLT AUTO

IJ.I

the changeover switch, -
Note: Ifignition noiseis a problem, independent battery

operation rather than use of the car's system may sub -
stantially reduce or eliminate the difficulty.

6 VOLT

LANTERN CELL
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TO AUTO CHASSIS
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EXISTING 6 VOLT AUTO

BATTERY

Page 13



2-9. A.C. Power Supplies

Althoughwe recommend baitery operation of the DR-30,
the owner may avoid the periodic expense of replacing
batteries by using a small, easily consiructed power
supply, to provide the desired 13,5 volts dc from an ac
line,

A suitable supply can be built very inexpensively with
locally available components. 'The DR-30-s supply built
by DAVCOQO contains a circuit simnilar to #l below, a loud-
speaker, and holders for nine D cells,

Note: For many builders, the availability of components

will be the deciding factor as to the choice of supplies.

Supply #1 below will cost about $17. 00, supply #2 about
$13. 00,

Power Supply #l:

This power supply is fully regulated electronically, so
itis more suitable than 2 as a general-purpose supply
both for the DR-30 and for other siation accessories
within the limits of its power rating,

" L 3 B
NP sam 3 x TD

. Tame LEWEL

- Gll.!cﬁg'rw

L™

8 gyt

Power Supply #2:

This unregulated supply uses a minimum of components
and provides quite satisfac:oryoperation. It has enocugh
reserve output to allow the internal regulators of ithe
DR -30 to provide stable operation.

A simple chassis layout is shown in the photographs.
Component arrangement is notcritical andcan be varied
to suit your application.

Noies on Components

CR1l: Silicown rectiiier, rated at 250 ma, or more, with
voltage rating (piv) 50 volts or more.

CR2: Zener diode, rated at 1 watt or more, with zener
voltage of 13.6 volts, If 2 13.6 volt unit is not available,
use two 6.8 volt diodes in series or some other com-
bination totaling 13 to 14 volts.
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2-9

r-----------—-_'-"------- L oo o ol o e - e s
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T2

Cl, C2: Electrolytic capacitors readily available from R 1 Resistor 3. 90 ohm 1w
distributors of electronic components. If necessary, R 2 Resistor Vara500 Ohm W WW
add two or more capacitorsin parallel to obtainthe de- C1 Cap. 1000 Mfd. 20 V
sired capacitance. Capacity values greater than those C 2 Cap. 1000 Mfd. 20 V
indicated are quite suitable, C 3 Cap. 1000 Mid. 35 V

C 4 Cap. 125 Mfd. 1 V
Ql: Power transistor. Any general purpose audio power D12
transistor, type PNP germanium, can be used if its D 3,4 Silicon Diode 250 Ma. 50 PIV
power rating exceeds 5 watts. This transistor must be 71 Zener Diode 13.5-14 V 1W
mounted on a heat sink, Use either a commercial ex~- Q1 Power Transistor PNP
truded aluminum one or bolt the transistor to the power HEP 200, GE 3 or equivalent
supply chassis, employing 2 mounting kit that insulutes T1 Filament Transformer 12V 2 Amp.
the transistor fron: the chassis, Merit P-2959 or equivalent

T 2 Filament Transformer 24V 1 Amp.

Merit P-2962 or equivalent

ol ] Phone Jack 2 cond. Closed Circuit
Note: In power supply #l, the potentiometer R3 should gwliitfrzf:::t Little Jax Type 12A or
first be set for maximum resistance. With the supply o F?ISE Holder
unloaded, adjust R3 so that the zener diode Zl1 draws oo

: i Litilefuse Type 357001

50 ma. of current, F Fuse 3A G 1/2 Amp.

S 1 Switch Slide DPDT

Chassis Minibox 5"L. 4"W 3"H
Bud <CU2105
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2-10. Loudspeakers

The DR-30 audio system is at its best with a 45 ohm
loudspeaker load, but 8 or 16 ohm speakers canbe used
with considerable success, A 3,2 speaker is not re-
commended.

A loudspeaker chosen for communications reception
need not be of the highest quality, However, intelligi-
bility of signals is related tothe fidelity of reproduction,
and certain minimum standards must be met. When
possible use alarge speaker withinherent good fidelity:
the bandwidth-limiting devices built into the DR-30 are
more than adequate for shaping the audio response,

A good speaker choice is an intercom speaker with as
large a cone size as possible. These speakers are
readily available in 45-ohm configurations, as are re-
placement or rear-seat auto speakers which are also
recommended, Many inexpensive mail-order house
speaker systems are also quite effective. Always
choose the speaker with the higher impedance, if you
have a choice, I.e., a 16 ohm speakeris preferable to
a 4 or 8 ohm one,

Most small speakers, such as those sold for portable
radio replacement, have neither the quality nor the
power-handling capacity desirable for use with the
DR-30. Low efficiency speakers such as the AR, KLH
or acoustic-suspension types are not recommended.

Any speaker, regardless of type or size, should be
moanted in an enclosure. The voice quality from an un-
mounted speaker is invariably tinny andthe poor fidelity
is not only distracting but actually interferes with good
intelligibility. @The enclosure should have a back
although there may be ports onthe front, back, or sides,
(If a wall-mount enclosure is chosen, it will probably
have an open back, Covering the back with a book or
blanket will usually improve the quality; if so, cuta
back and attach it permanently, )

When connecting the speaker in mobile installations, in
muting systems, or with other equipment, remember
that one lead always goes to the negative power supply
connection,

No damage to the receiver will result if it is operated
without a speaker,

2-11, Earphones

Since there are almostas many earphone connectors as
there are sources of earphones, no jack is provided on
the DR-30, However, you can readily connect a jack
matching your earphones to the leads from the Jones
Plug used for speaker connection. In addition, the
DR-30s power pack provides a front-panel two -con-
nection phone jack.

Any low impedance earphone can be usedwith the DR-30
although a magnetic type with impedance as close to
300-600 ohms as possible is the most suitable. If in
doubt, try the earphone in question: no damage to the
receiver will result if it is improper.

L= S

2=-12, Gruunding_

A stud and wing nut (6-32) are provided on the rear of
the receiver for grounding purposes. Any station's
equipment should be safely grounded with heavy copper
braid or wire to a cold water pipe or anearth ground to
prevent shock hazard,

In addition, since the DR-30 can be used without con-
nection to household wiring, it is important to note that
for optimum performance the receiver should be ground
ed in the best method possible, even while operating
from batteries. Whencoaxial feed line is used from the
antenna, or when a good balanced antenna is employed,
battery operation may be possible without a ground,
Remember, however, that a radio on the end of a long
piece of wireisn't a complete circuit, RF or otherwise,
and that a ground is an essential part of the system,

Althoughthe greatsensitivity of the RF amplifier stages
can under some conditions produce excellent reception
when not grounded, the full potential of the DR-30 in
weak signal reception as well as in various image and
IF rejection characteristics is realized only when a
satisfactory antenna and ground system are employed.

2-13, Antennas

The DR-30 is a receiver of exceptional sensitivity. It
is designed for use with a 50-70 ohm antenna, such as
are designed for transmitting. Like a transmitter, the
receiver can be used on a random-length wire antenna,
but only with degraded performance unless a simple.an-
tenna tuner is employed.

The RF stage of the DR-30 will provide excellent per-
formance on any antenna which is even marginally ade-
quate for receptionof thedesired frequencies, including
resonant mobile antennas, dipoles, beams, and most
long wire antennas.

It may on occasion be desirable to operate on random
short lengths of wire, although such "antennas' do not
provide optimum performance.

These "antennas'' may at a desired frequency present a
load of 1, 000 ohms or more, which should be transformed
to the input impedence of 50 to 70 ohms of the DR-30 or
any similar receiver to improve performance.

The impedences canbematched bya simple adapter con-
sisting of an L-network section made of a coiland a capa-
citor, as below,

Cl can be any small broad-cast band tuning capacitor such
as those used for the main tuning of imported portable
receivers. The greatest possible capacity swing is de-
sirable and may be obtained by paralleling two or more
capacitor sections.

Ll can be a small coil of 30to 50turns of #28 wire wound
on an old IF transformer core or any other iron of fer-
rite rod. Taps should be provided at each 10th turn for
adjustment to the correct range.

Please notethat on any adequate antenna the adaptor is
not needed and its use is not recommended.



2-14, Connections with Transmitters

Any communications receiver should be protected from
unusually high RF level, as extreme RF energies can
melt coax cables, burn out controls, overheat RF coils
and/or cause the breakdown of other components.

The solid -state construction of the DR-30 does not make
it more sensitive to high RF energies thanconventional-
ly built receivers; to the contrary. it is very well pro-
tected indeed, and, under proper operating conditions,
no difficulties will occur.

However, no matter how many times you've connected
a receiver before, we request that you refresh your
knowledge of normal muting precautions by reading the
paragraphs below. A few minutes now may save an
embarrassing mistake five minutes from now.,

The DR-30 contains smalldiodes inthe input circuit to
the RF stage which prevent normal RF levels from
damaging the receiver. However, these diodes do not
protect the receiver froma direct application of trans-
mitter energy to the antenna terminals,

Therefore, never feed RF energydirectly fromatrans-
mitter into a receiver antenna connector. This warn-
ing may seem obvious, but accidents can happen. Be
especially careful when making a temporary antenna
connection to an existing station. Don't let anyone push
the transmit button, no matter how rare the DX is, un-
til a proper changeover provision has been made!

Changeover from transmitto receiveis usually accom-
plished by removing the receiver from the antenna and
simultaneously short-circuiting the receiver's antenna
input circuit. This procedure will provide complete
protection for the receiver, but be sure that the change-
over occurs quickly enough to prevent any RF energy
from the transmitter from entering the receiver.

Suitable changeover devices are, among others, com-
mercially available coax relays and manual changeover
switches operated as part of the station control.

In addition to the above provision, it may be necessary
to turn off the receiver circuitry while transmitting,
since a powerful transmitter can still cause an audible
leakage of signal into the receiver. In this case, arrange
the switching relay or other device so that the circuit
between pins 6 and 8 on the Jones plug is broken during
transit, Doing so disconnects the voltage to several of
the receiver circuits so that signals can't leak through.
Or, for non-automatic changeover, push the stand-by
switch on the front panel of the receiver,

For further information, refer to the ARRL Handbook
section on '""Receiver Protection and Muting', the Radio
Handbook (Editors and Engineers) section on "Trans-
mitter Keying and Control'", or the RSGB Handbook, 3rd
edition, pages 250-252, Also, each of the amateur jour-
nals frequently publishes articles on station control cir-
cuits,

Many persons prefer to use different antennas for re-
ceiving and transmitting, thus avoiding a physical change-
over of antenna connections. We encourage this prac-
tice if the following normal precaution is observed:

Always use some device, such as the external diode
limiter described in the RSGB Handbook (page 252) or
an electronic receiver input limiter as mentioned in
numerous articles in amateur journals, to prevent RF
damage to receiver leads and components. This pre-
caution becomes extremely important at power levels
of several hundred watts.

Many operators have successfully employed the DR-30
at high power levels without any protection whatsoever,
However, because antenna characteristics vary im -
mensely, it is not possible to give factory specifica-
tions for permissable operating powers. The practice
is not recommended and is not covered by warranty.

For those who insist upon operating without protection,
the following suggestions are important:

(1) Orient the transmitting and receiving antennas at an
angle to each other. Do notattempt to run them paral-
lel to each other for a long distance; high RF voltages
will develop in the receiver antenna and the radiation
pattern of the transmitting antenna will also be nega-
tively affected.

(2) Separate the antennas from each other as much as
possible.

(3) Be sure that a suitable ground is used for the re-
ceiver, as well as for the transmitter.

Note: The stand-by switch is in series in the cir-
cuit between pins 6 and 8. Turning the receiver to
stand-by, by either the front panel switch or by the
switching relay between the two pins, leaves the BFO,
the VFO, the crystal conversion oscillator, and the fil-
ter amplifier still in operation so that they can be used
with a companion transmitter or an accessory.
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3-1, Control Identification Phnta_gcrapla

MAIN TUNING

A-B SWITCH /|

N —SELECTIVITY
RF GAIN; STANDBY

PRESELECTOR
FUNCTION SWITCH

ANL LEVEL AGC HOLD

DIAL CALIBRATION TRIMMER DIAL DRAG

CAL/LT ‘SWITCH ON-OFF; AF GAIN

B=2. Controls in Detail

ON-OFF. --Rotate the AF Gain Control to the right to AGC HOLD, --This toggle switch allows the operator

turn the unit on.

AF GAIN, --Varies the audio output; increasedvolume
clockwise,

RF GAIN. -~Actually an attenuator in series with the
antenna, permitting adjustment of the amplitude of the
signal reaching the RF stage. The maximum receiver
sensitivity is obtained when the control is fully
COUNTERCLOCKWISE. Turning the control to the
right increases the attenuation, not the sensitivity.

STBY.--When the RF Gain control is pushed "in,"
voltages to circuits other than oscillators is turned
off; the oscillators remain functioning for use with
other equipment. This control effectively mutes the
receiver when desired. Terminals on the Jones Plug
also permit muting by a relay or external switch.

FUNCTION SWITCH. --A three position rotary switch
with the following action:
AM---the AM detector is in use
USB --the product detector is in use and the USB
crystal in the BFO is connected.
LSB --product detector is in use, LSB crystal in
the BFO is connected, and the VIO frequency is
shifted so that the dial calibration remains es-
sentially constant.

mwaara 1R

to select the decay time of the Automatic Gain Control
system, The center position, for fast decay, is used
for AM reception and band-scanning. The right''hold"
position is effective in eliminating '"'thumps' and
""'clicks' in SSB and CW reception of strong signals,
andthe decaytime is such that the AGC does notbring
up the background noise between syllables of speech,
The left position provides medium-hold time.

ANL LEVEL, -- Adjusts the threshold of the noise
blanking action on SSB and CW. The ANL is most
effective onignition-type noise. To activate, advance
the controlclockwise until the noise disappears but not
so far as to reduce the desired signal.

A-B SWITCH. --The A-B switch is a SPDT center-off
toggleunitwith its center pole connected to the positive
side of the receiver power,

As provided, the A-position of this switch functions as
a "tone control" for reduction of the high audio fre-
quencies. The tone control function can be removed
for other use of the control by clipping or unsoldering
the white wire to the switch.

A lead to the connection is provided so that the B po-
sition can control accessory equipment such as the
antenna switching relay, a phone patch, if not exceeding
the maximum 5 amps and 115 volts rating of the switch.
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'BAND INDICATOR. --The significant megacycle figure
for the band in use appears here. The frequency to
which the receiver is tuned is indicated on the main
tuning dial.

MAIN TUNING DIAL. --When the number in the INDI-
CATOR window is red, read the red dial (.500 to 1.050
Mc.) scaleand use the megacycle figure in the window.
When the figure is white, read the black dial scale (.0
to . 550 Mc. ).

BANDSWITCH.--This switch chooses the frequency
band in use, as indicated by the front panel markings
and the drum BAND INDICATOR which appears in the
window. The switch is continuously rotating.

MAIN TUNING. --The main tuning knob couples through
a ball-bearing gear train to the main tuning capacitor.
The indications on the skirt of the knob are 2 kc. each.

CAL-LT SWITCH. --The DPDT switchhas a center-off
position, In the CAL position, the internal 100 kc
crystal calibrator is in operation. To allow the cali-
brator signal to reach the RF stage and to attenuate
the signals from the antenna to avoid confusion, the
R¥ Gain Control should be rotated to the right as far
as necessary. The calibrator should be turned off
when not in use to avoid undesired responses,

The LT. positionturns on the panel lights. The lights
more than double the power consumption, so it's
recommended thatthey be used sparingly during oper-
ation from batteries.

PRESELECTOR. -- Tunes the RF input and output
circuits tothe desired frequency. In normal use, tune
the preselector until the pointer is toward the MC
marking corresponding to the band in use, Make the
final fine adjustment by listening to the antenna noise
or ohserving the S-meter on a received signal, Note
that it is possible to tune the preselector to an image
frequency and thereby cause incorrest reception:
always start in the range of the marked frequencies,
The preselector should be re-peaked when making a
wide frequency excursion within the band, especially
when operating on the lower bands.

DIAL LOCK. --The small knob just belowthe maintun-
ing knob allows the operator to place an adjustable a-
mount of friction in the main tuning mechanism. It
should be adjusted for the appropriate dial ""feel''which
suits the operator. Turningthis knobfirmlycannear-
ly lock the dial for fixed-frequency applications. The
most frequent use of the drag mechanism is in mobile
operation wherefiner tuning resolution can be achieved
when some friction is used,

NOTCH TUNE. --The Notch Tune control adjusts the

frequency of the rejection notch in the IF passband,

This notch is capable of rejecting any single inter-
feringheterodyne or carrier. The adjustmentiscriti-
cal. When not in use, the control should be turned to
the 9 o'clock position,

SELECTIVITY. --The three choices of IF selectivity
are provided for optimum interference rejection and
fidelity on SSB, AM, and CW. Approximate band -
widths are indicated; refer to the technical description
for details.,

SCREWDRIVER ADJUSTMENTS:

DIAL TRIMMER: Next to the Function switch on the
front panel.

Allows the operator to correct the dial calibration by
about + or - 5kc. Rarelyused exceptto compensate for
long-term aging of components. A small screwdriver
should be used.,

NOTCH DEPTH CONTROL: on the rear panel in the
lower middle of the small panel section: accessible
through a hole in the panel. Use a small screwdriver.
This is a factory setting and should rarely needattention.
See maintenance section for detailed instructions on
depth setting,

CRYSTALCALIBRATOR TRIMMER: Accessible through
a hole in the panel near the right-hand side of the back,
This screwdriver control is used to adjust the crystal
calibrator sothat its harmonic at10 Mc falls exactly in
zero-beat with the 10 Mc signal received from WWYV.
See instructions in maintenance section,
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3-3, Back Panel Connections

There are seven phono-type connectors provided onthe
rear of the DR-30. The use of two of these for the
standard antenna and the 6 meter antenna is discussed
in the section on antennas,

The other five connectors provide access tovarious os-
cillators and filters in the receiver for use with com-
ypanion transmitters or other accessories, Details of
these circuits are as follows:

BFO connector: This connector gives output from the
BFO, which is suitable for use as a carrier generator
in 8SB transmission. The approximate amplitude of the
signal from this pointis 250 mvolts, and the impedance
is a nominal 500 ohms. Any connection to this point
should have an input impedance of 1000 chms or greater
to reduce loading. Normal use would be into the base
of a common-emitter BFO amplifier. A blocking capa-
citor is provided within the receiver,

The BFO operates even with the standby switch in the
"off'' position., This connection point also provides
access to the 455 ke IF of the receiver, and is suitable
for a panadaptor connection or for feeding a signal to
an accessory. However, mostpanadapters will respond
to the BFO signal itself when it is turned on, Pana-
daptors such as the Heath HO-13 are quite satisfactory
when coupled to this circuit through a capacitor of about
50pf, when the BFO is turned off. Naturally, this sig-
nal is obtained after the selectivity circuits, so your
panadaptor will show the signal after it passes through
the IF.

FIL in.

F1L out. These connectors provide input and output
access for the Collins mechanical filter and its associ-
ated crystal filter and amplifier, Input impedance of
the stage is about 3000 ohms and the output impedance
is about1000 ohms. To prevent loadingthe circuit, any
connections made to this point should have a higher im-
pedance than those listed above. Note that the output is
through a switching diode (D7). Toturn this diode "on"
so this signal can pass through it, you must connect a
10k or 12k ohm resistor from the output connection to
the minus power supply voltage (12 volts). This addition
can be made either externally or inside the receiver on
the wiring harness: connect the resistor from FILTER
BOARD PIN C to FILTER BOARD PIN A, (See board
page for pin layout).

The iﬁput also passes through a switching dicde. A
biasing network is provided internally for turning this
diode "on''. Pins 3 and 4 on the Jones Plug allow ex-
ternal switching of this diode by a companion trans -
mitter,

page 20

VFO Output:

This connection provides output fromthe VFO, or main
tuning oscillator. ANY CONNECTION TO THIS JACK
MUST BE DC BLOCKED. That is, a small blocking
capacitor (. 01 mfd) mustbe connectedin series with the
output (inner connector). In all cases, shielded coax
cable of a miniature type should be used for carrying
this signal to an accessory.

The approximate output level of the oscillator signal is
about 50 mv, The output impedance is around 2000
ohms, and a higher input impedance circuit should be
used to amplify or isolate this signal. Do not load this
circuit: any change in VFO amplitude reaching the
second mixer may decrease the receiver gain,

The output frequency ofthe VFO1is inthe range 1950 kc-
2500 kec. Note that the VFO tunes in the opposite di-
rection fromthe received signal; that is, the lower the
VFO frequency, the higher the received signal fre-
quency. (See block diagram).

Xtal Qut:

This jack provides connection to the output from the
crystal first conversion oscillator, This is a low level
output of about 300 mv at an impedance of about 1000
ohms. Any connection to this jack should be DC blocked
with a small capacitor (. 01 mifd). This amplifier or
circuit to which this signal is fed should have a high
impedance to avoid loading., We suggest a simple field-
effect transistor amplifier,

ANTENNA INPUT
CRYSTAL OSCILLATOR QUTPUT BFO OUTPUT
FILTER INPUT CHASSIS POLARITY
FILTER OUTPUT—\ Y JONES PLUG7

0/ -g[=T1/
0

s \

HOTCH ADJUST
CALIBRATOR ADJUST

GROUND TERMINAL

iﬁ METER ANT TRIMMER
6 METER ANTENNA ONLY

VFO QUTPUT
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3-4, Choosing Extra Crystal Ranges

The DR-30 is supplied with 10 crystals which provide
coverage as noted in Section 1-9. In addition, the re-
ceiver has provision for adding extra crystals in the A
and B bandswitch positions, thus allowing coverage of
two more 550 kc segments in the range of 3 to 54 Mc,

Whenyouare choosing extra bands for installation, keep
these points 1n mind;

A. For directcalibratioc you mustchoose bands which
start either on a megacycle or a half-megacycle, for
example, 12.500 - 13.050 Mc, 52.000 - 52.550 Mec.
You then need to remember only the ''color' and the
significant megacycle figure to allow a directreadout of
receiver frequency.

If it is absolutely necessary to cover an odd frequency
band, try to simplify the readout by starting on a band
which begins with a 100 kc point. For example, the
US Citizen's Band includes channels which run from
26.965 Mc to 27.255 Mc. Direct readout could be ob-
tained by using two bands (26. 500 - 27, 050 and 27. 000 -
27.550 Mc,) A more practical coverage, though, is
26.900 - 27.450 Mc in one band; you use 27 as .the
significant megacycle, read the black dial scale, and
subtract 100 kc from the ficure read.

B. The frequency coverage of the RF stage presents
certain slight limitation on the coverage. The top fre-
gquency limit is about 54 megacycles, The bottom fre-
quency limit is 3,000 Mc., Any ranges between these
frequencies can be covered satisfactorily with one ex-
ception: '

The preselector is suchthat it cannot tune the full range
of 3,000to 3, 550 in one section, although any 250 kc of
range can be tuned quite satisfactorily. Therefore, if

youdesire reception of specialfrequencies in this range
you will connectthe preselector for the segmentdesired,

1

C. The frequency of the crystal required is obtained by
adding 2. 955 Mc to the frequency which you desire as

the bottom of the tuning range, Examples: coverage of
the range 15,000 - 15.550: Crystal frequency 17. 995
Mc. Coverage of 26,900 - 27.450 Mc: Crystal frequency
29. 855 NMc:

See section 4-6 for full details on installing extracrys-
tals,

The DR-30 can be supplied with ranges other than the
10 standard ones for amateur reception on a special-
order basis. The general requirements above may be
used as a guideline in choosing frequencies for these
bands. Other receiver models, with such features as
UHF coverage andfixed channel (non-tunable) reception
are available for commercial users.

3-5, Reception Hints

The National Bureau of Standards station, WWYV, broad-
casts time, frequency, and radio wave propagation
notices throughout the day, offering the operator infor-
mation that can greatly increase his effectiveness.

With the exception of a four-minute silent period be-
ginning at forty-five minutes pastthe hour, WWV broad-
casts in a repeatedfive-minute cycle. Forthe first two
minutes of each cycle, you receive a constant modu-
lation of either 440 cycles per second or 600 cycles per
second, superimposed on which are ticks exactly one
second apart., During the third minute the broadcast is
a digital code containing information for professional
users. Alsoin eachfive-minute cycle the exact Eastern
Standard Time is announced, followed by a propagation
prediction for the next twelve hours for trans-oceanic
paths., The propagation notice consists of the letter n,
u, or w (''no warning, ' '""unstable conditions, ' or "'iono-
spheric disturbance' respectively) and a number be-
tween one and nine. The higher numbers indicate more
favorable conditions, low numbers more difficult ones,

Thus an operator can ascertainthe exact time, his dial
calibration, and the predicted conditions simply by
tuning WWV at 10, 000 Mc. as provided on the DR-30.

A Canadian station, CHU, at 7. 335 Mc. announces the
time in English and French each minute; between an-
nouncements, ticks indicate one-second intervals,

Short-Wave PBroadcast Band Reception with the DR -30 =«

The frequencies in the DR -30 include several foreign
broadcast bands: the 31 meter band (9.5 to 10,050 Mc.),
the 80 and 40 meter bands shared between amateur and
broadcast service, and the 15 meter band which gives

partial coverage of the SW band that includes 21, 400 to
21. 750 Mc,

The DR-30 can be equipped with supplementary cover-

ages, as indicated in section 3-4, for other short-wave
broadcast bands.

Reception of foreign broadcasts depends upon propaga-
tion conditions. As a rule, the lower frequencies are

best received at night, the higher frequencies in the
daytime,

Programs on the broadcast bands are often very inter-
esting., Details of the stations and programs can be
found in Popular Electronics, Electronics Illustrated,
and in the World Radio & TV Handbook, published in
Denmark and availablein the US from Gilfer Associates,
P. O. Box 239, Park Ridge, New Jersey, 07656.
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4-2, Detailed Technical Description

The DR-30 receiver is a double-conversion super -
heterodyne unitwith frequency coverage of 12 one-half
megacycle bands in the range of 3. 5to 54 megacycles.

Signals from the antenna input J1 pass throughthe RF
GAIN CONTROL andthenceto a low-impedance tap on
the antenna inputcoil 1. This high-Q toroidalinductor
is tuned by the preselector capacitor to a frequency
of approximately 6.5 Mc. to 17 Mc. For frequencies
lower thanthis range, capacitors are connectedacross
the toroid by the bandswitch S1; for higher frequencies,
inductors are connected. The RF amplifier, Ql, is a
field-effect transistor (Type K1504). The field-effect
transistor is characterized by a high operating im-
pedence, and is a voltage-operated device similar to
a tube. This voltage-operation allows maximum pre-
selector selectivity, since no compromise between
power transfer and Q is necessary as would be the
case with normal (bipolar) transistors. In addition,
the transfer characteristics of the field-effect tran-
sistor approach very closely the theoretical square-
law configuration, and performance under conditions
which lead to cross-modulation and overloading in
other devices is markedly superior. Since the field-
effect transistor is a majority-carrier device, the
shot-noise noted in bipolar transistors is absent; this
field-effect transistor allows extremely low -noise
operationeventothe UHF region. The outputfrom the
RF amplifier is via a tuned circuit similar to the input
circuit,

The high frequency conversionoscillator, Q2, is oper-
ated in the fundamental mode from crystals up to 18
Mc., and as anovertone oscillator above 18 Mc. using
the collector load as a resistor for fundamental oper-
ation and a tuned circuit for overtone, A different
tunable collector circuitis providedfor each overtone
crystal range. The first conversion oscillator is fed
to an oscillator amplifier, Q4, whichprovides correct
amplitude and impedance matching for the first mixer,

Signals from the xtal oscillator and the RF amplifier
are combined in the first mixer. The first mixer is
also a field-effect transistor stage, so that the high
performance in weak-signal reception and rejection of
undesired effects made possible in the RF amplifier
are not lessened. The crystal oscillator frequencies
on each band are higher than the received signal, and
the output range fromthe mixer is 2,405 to 2. 955 Mec.
This range is fed to a high-Q tuned circuit tracked to
the VFO by one section of the main tuning capacitor,
C2. A first IF amplifier, Q4a, follows this circuit.

The VFO, or tuning oscillator, Q9, covers a range of
1.950 - 2.500 Mc. and utilizes a high-Q toroidal in -
ductive element for extreme stability, Note that, be-
cause of the choice ofxtal frequencies, when the VFO
frequency goes 'up,'" the received frequency goes
""down''., An amplifier-buffer stage (Q10) for the VFO
provides isolation for the tuning oscillator, and the
voltage supply to the VFO is regulated by a scparate
zener regulator.

The second mixer combines the VFO and IF and has
an outputof 455 kc. Tunable IF transformers precede
and follow a 455 kc amplifier (Q6), and sevceral fixed-
tuned ceramic 455 kc filter-resonators provide ad -
ditional selectivity,

The output of the 455 k¢ amplifier is fed to the noise
limiter amplifier (Q7) which increases the amplitude

LA o= TR

and rise time of the noise pulses which reach it. Since

the effective selectivity is still rather broad at this
point, no significant noise pulse lengthening has taken
place, as wouldbe the case if the noise were not elimi-
nated until after the highly selective IF filters., A
noise amplifier-detector further processes the noise
pulse, providing a pulse output which is used to turn
"off"" the switching diode gate (D3) for the duration of
the noise pulse andthis effectively mutes the receiver
during this time. Noise pulses are thereby prevented
from actuating the AGC circuits or reducing the re-
ceiver sensitivity., The ANL level control adjusts the
bias onthe gating diode andtherefore the noise limiter
threshold.

Following the pulse gate several diodes, D4, 5, 7,.8,
10, make up a switching network which changes the
signal path tothe various selectivity paths; DC biasing
is applied to the diodes to turn them on or off as
required. The broad selectivity incorporates three
ceramic 455 kc filter resonators plus three IF trans-
formers; the 2.1 kc selectivity path uses the Collins
mechanical filter, while the narrowest path for CW
reception uses a 455 kc xtal filter in series with the
mechanical filter. Other switching diodes are used in
the circuit for connecting the mechanical filter to the
connector jacks on the rear of the receiver for use
with a companion transmitter or other units,

One additional 455 k¢ IF amplifier (Q12) follows the
filters, and precedes the rejection notch circuit. A
back-panel screwdriver notch depth control is factory
pre-set for best results, This notch istunable across
the IF passband and provides up to 60 db rejection of
an interfering carrier. Since, like the noise limiter,
the notch eliminates the interference before it reaches
the AGC circuitry of the receiver, the AGC is not actu-
ated by the interference but only by the desired signal.
The receiver is, therefore, operating at the optimum
sensitivity for the desired signal, not the QRM-QRN,

Following the notch circuitis the AGC isolation ampli-
fier, Q20, which prevents the AGC detector (Q21) from
causing distortion in the other detectors. The AGC
detector itself operates in a ""bootstrap' arrangement
to provide the fast-attact adjustable-hold character-
istics whichare desired. The output of the AGC ampli-
fier varies with signal strength from full B- to 1 volt
negative; this control voltage is fed via a voltage
divider to £heRFstdgey the 1st IF amplifier, the 2nd
mixer, and the 1st 455 kc amplifier, and is also sent
to the S-meter, Hold action for the AGC is adjusted
by changing the R constant of the hold circuit.

For CW and SSB reception, a crystal BFO-carrier
generator signal (Q19), chosen in relationto the pass-
band of the mechanical filter, is injected intothe pro-
duct detector (Q18). A circuit in the VFO shifts the
frequency to compensate for the USB and LSB signal-
frequency shift, For AM reception, a low-distortion
AM detector (Q13) is employed.

The function switch, in addition to shifting the VFO
and the BFO crystals, selects the output of one or the
other detectors, feeding it to the audio preamplifier
and thence tothe AG Gain control. An additional audio
preamp and driver stage then provide the signal for
the push-pull transformerless audio output circuit
which is designed for low distortion and good com-
munications quality.
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4-5, Routine Maintenance

T-notch

Because of componentaging, it may be necessary to re-
null the T-notch (notch tune control) circuit every twelve
to eighteen months,

Procedure:

Using the wide selectivity position and the BFO in the
LSB position, tune in either a strong signal or the cali-
brator until a high frequency audio tone reads about S9
on the S-meter.

Null the signal with the T-notch control. At the notch
you should detect a faint remnant of the carrier; those
with sharpears will notice that the 2nd or 3rd harmonic
of the tone predominates over the original pitch. The
S-meter should fall back to zero.

If this radical nulling does not occur, slowly and care-
fully adjust the T-notch pitch control accessible through
the small hole in the lower back panel until you achieve
a null., The control is a ten-turn potentiometer; you
need notuse aninsulated screwdriver. Youshould, how-
ever, slightly retune the main tuning or the notchtune
control to make sure that the signal is in the deepest
part of the null while making the adjustment.

Note: Perform the nulling operation only with the re-
ceiver installed in its case.

Crystal Calibrator

The 100 kc. crystal calibrator is factory set to match
WWYV at 10 Mc. Qccasionally, component aging may re-
quire resetting of the crystal.

Procedure:

Choose a time when WWYV is received stronglyand con-
sistently. Turn the BFO to the LLSB position and zero-
beat it with the WWYV carrier.

Note: be sure to choose a time when the WWYV signal is
not modulated with its 440 or 600 cycle modulation. It
is very easy to zero-beat with the modulation rather than
with the carrier and thus introduce a 440 or 600 cps er-

ror in the crystal setting! See section 3-5for informa-
tion on WWV,

Turn on the calibrator.

Rotate the RF gain control to the right so that the cali-
brator signal is received. If the crystal is correctly
adjusted, you will be in zero-beat; if not, you will hear
a low frequency tone.

Adjust the crystal oscillatorto zero-beat by turning the
small trimmer capacitor which projects throughthe gro-
met in the lower right portion of the back panel. This
is a fine adjustment.

If a larger adjustment is required, remove the case
from the receiver and make the rough adjustment by
turning the white trimmer capacitor on the calibrator
board, CT9. Reinstall the case and make the final ad-
justment with the case on.

Notch Center Frequency

The notch center frequency will rarely require adjust-
ment. Although removal of the case will slightly change
the frequency at which the null appears, the change should
not affect operation,

Procedure:
If it is necessary to reset the center frequency, use a
TV or radio alignment tool (small hex type) to adjust the

slug in the variable T-notch inductor, Ll6.

With the BFO in the LSB position, tune in a strong car-
rier until a low audio frequency can be heard.

Set the Notch Tune Control at about the 11 o'clock posi-
tion,

Adjust the slug until the signal is nulled.

SB Shift

The VFO frequency is shifted when the function switch
is changedfrom the USBto the LSB position. Therefore,
insofar as possible, the carrier remains at the same
calibration,

Procedure:

To check the SB shift, tune in a strong carrier from the
calibrator. Set the BFO to the LSB position and zero-
beat the signal., Turn the Function switch to the USB
position. Any difference in the audio tone indicates a
slight SB shift error.

For maximum accuracy, adjust the SB shift with the VFO
setin the most frequently used portion of the band. The
factory alignrnent uses .8 Mc. on the tuning dial,

The trimmer capacitor, TC4, is switched into the cir-
cuit in the USB position. Zero-beat the carrier again
in the LLSB position. Switch to the USB position and ad-
just T C4 until the carrier is again zero-beat,

Further Routine Maintenance

Every twelve to eighteen months, apply a very small
amount of athick, silicon-base grease, such as Pfleuger
Reel-lube, to the small pinion gear where it engages the
large tuning gear. Usethe smallest possible amount and
apply itwith a matchstick or a toothpick. Ifthe receiver
has been exposed to a great deal of dirt or dust, first
clean the gears with a solvent such as the spray coolant
sold in electronics shops for freezing components, Sim-+
ply removethe old grease and anydirt that may be mixed
with it. Then apply the new lubrication.
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4-6, Extra Crystal Installation

This Section revised January, 1967
See Addendum A
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4-7.RF Module

The RF module contains the RF amplifier FET, Ql, its
biasing circultry, and tuned circuit elements.

Ql the RF amplifier transistor, is an IGFET, P-chan-
nel, low-noise UHF device, employed in a common-
source configuration. The transistor is not controlled
by the AGC but instead is biased at the most desirable
point for eliminating c¢ross-modulation,

Alsc on the board are the protective diodes, Dl and D2,
which ground out any excessive RF voltages applied to
the receiver.

The bandswitch wired to the RF module switches in the
appropriate inductors or capacitors for coverage of the
various frequencies provided in the receiver,

Service Notes:

The bandswitch and RF board are wired together. Re-
moval of the pair of assemblies is quite simple if the fol-
following step-by-step instructions are followed.

(1) Remove the back panel by removing the six screws
and the two bolts holding the Jones plug. Unsolder the
Connector wire from the Teflon feedthrough to the XTAL
OUT jack.

(2) Allow the panel to swing down out of the way withthe
coax cables holding it near the receiver.

(3) Loosen the setscrew for the mitre gear on the band-
switch shaft; also loosen the large nut holding the band-
switch to the bracket. Remove the bandswitch knob

(4) Unsolder the brown wires coming throughthe chassise
fromthe preselector capacitor; unsolder the yellow wire
fromthe crystal oscillator to the Teflonfeedthrough; un-
solder the jumper from the end of the RF board to the
end of the first IF board,

(5) Slide the assernbly out.
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4-8, First IF Module

The first IF module contains 5 transistors andone FET,
comprising the mixers, the noise blanker, and other cir-
circuitry.

The first mixer, Q3, is an N-channel insulated-gate field
effect device. Theuseofthe FET for a mixer provides
lowest possible cross-modulation along with an extremely
low noise figure and high conversiongain. The input im-
pedance of the mixer is very high, around 1 megohm.
The output of the mixer is atthe first intermediate fre-
quency range, 2.405 to 2.955 Mc., andis fed to a high-
Q selective circuit which is tuned and tracked by one
section of the main tuning capacitor. The signal at the

first IF is amplified by Q4a and goes tothe second mixer.

The second mixer, Q5, has in its base circuit a ceramic
filter, TF2, which traps any 455 component present at
that point. In the emitter circuit another ceramic filter,
TF1, provides highgainfor the mixer at 455kc and helps
establish the IF passband. Q6 is a normal 455 kc. IF
amplifier and TIF1l and TIFZ are single-tuned IF trans-
formers.

The noise blanker employs two stages of amplification
and wave-shaping, Q7 and Q8, which speed up, ampli-
fy, and detect the noise pulses entering the receiver.
The resulting voltage is fed to the diode gate, D3, which"
isin series withthe IF string. A noise pulse can there-
fore turn off the gate for the duration of the noise, al-
lowing signals to pass unaltered. Thelevelatwhichthe
noise blanking occurs is controlled by the setting of the
ANL level control, R3. Under normal operating condi-
tions, the control remains so that the diode is fully on.
D4 and D5 are selectivity path switching diodes which are
turned on or off by dc bias provided at the selectivity
switch, S7.

Service Notes:

This board can be checked almost entirely through dc
voltage measurements and the use of a 455 kc. signal
generator. An important dc point is the AGC voltage

at the test point, the base of Q5. Any variation from
normal may mean a shorted transistor (Q4a, Q5, or

Q6), a grounded coax from the VFO connector to the e-
mitter of Q5, or a malfunctioning AGC detector (Q21 on
the 455 module).

Signal tracing with a 455 kc. generator should begin at
the same test point. CAUTION: Use a small capacitor
(.01 mfd) to DC block any signal generator probe before
using it. A very low level of signal is required at this
point; around 30 microvolts is adequate.

Further injection points are the base of Q7 and pin ¢ or
e on the wiring harness.

Injection of signal at the first intermediate frequency
may also be done atthetest pcint, atthe connection from
the first IF to the main tuning capacitor (at the Teflon
feedthrough onthe chassis), at the inputtothe first mixer,

and at the Teflon feedthrough connectionfor the oscilla-
tor.

Page 30 Davco DR-30 Instruction Manual




S o O e s S e — o w— — wm— S —
S e e e e e an s e — — —
i T — T e— S S —— e S — _—_— - S — S — S w— w— — — c—
— IIIIII‘I'JI'IIIIIIIII
R S g W S m—

"IN 006 2-086"1
IAd ¥ "O°4'A

!
M
@ hm

\
N
\

AN A AN LY
-
O\

L
ol I

A

&
\

%«
=l
AV INDS &
.t'-:il-\i.'\“it. -
%]
®

.m._.\ .zm. $ng u)
h\ - 280 1Pl X

LI Y -

WE'E

{—o0

‘d Ol iRdy] TH

2/

ORI 17l

'I-Ill.l.all.ltli'l]llallllll-ll

First IF Module

4-8,

Page 31

Davco DR-30 Instruction Manual



2.1 KC Mechanical
FILTER 180 Pf

— —

| The circuitry on this module provides two narrow filter
| .‘ selectivities: a Collins 2.1 kc mechanicalfilter anda nar- |
! row crystal filter designed expressly for CWreception,

The diodes D6, D7, and D8 are employed in signal-

. switching circuitry which, by application of different DC

bias voltages from the selectivity switch, route the sig-

nal through or around the filters. QIll is a common-

f emitter amplifier stage whose amplification is adjusted
| so that each selectivity path has the same gain.

Additional connections are provided through the diode
switches for operation of external equipment. Note that
fotr correct receiver operation, a jumper must be placed
from pin 3 to pin 4 on the rear-panel Jones plug.

Service Notes:

|
|
{ A low frequency crystal or the Collins mechanical filter
) may fail from excessive physical shock. If this failure

occurs, itwill bedifficultto passany signalatallthrough
the narrow IF selectivity.

If the gain is low and the board ''rattles' when shaken af-
| ter removal from the set, you should suspect failure of
| one of these components. For a simple test, inject a
455 kc. signal generator at harness connection D and
tune through the range while switching from one path to
another.

If gain is low but the bandpass is correct, checkall volt-
ages on the board, particularly those of the transistor
| connections. Also check the switching diode circuitry
| of the 455 module to be sure that the failure is not in that
circuitry rather than on the filter module.
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410, Second IF Module
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This subassembly contains four stages. QIl2 is a tuned
455 ke IF amplifier. TF3 is a ceramic transfilter em-
ployed as an emitter bypass.

D13 is the low-distortion AM detector.

Q20 is abuffer and amplifier for the AGC system of the
receiver. This stage is operated at a low gain level by
use of a small emitter bypass capacitor which reduces
the stage gainand raises the input impedance of the stage.
The function of the stage is to isolate the AGC detector
from the other detectors so that the AGC detector can-
not reflect distortion into the other detectors.

Q21 is the AGC detector. This stage is designed so that
the 455 kc input is detected and the collector current in-
creases with an increase in the signal level applied toa
transistor. The increasing current causes a voltage
drop across the collector resistor network; the result
is a positive-going voltage with increasing signal. The
collector of Q21 swings from about 1l volts to 1volt with
changing signal levels, This voltage is applied to the
S-meter and is also fed to a voltage divider whichgives
an approximate 9:1 reductioninthe output voltage swing.
The divided voltage is fed to several IF stages as the
control voltage,

The AGC detector has fast-attack characteristics at all
times. The speed with which voltage returns to the no-
signal level after removal of the signal dependsupon the
time-constand of afeedback loopfromthe collectortothe
base of Q21. DIll, D12, the base resistors, andthe elec-
trolytic capacitors of the hold circuits establish this
time-constant. Three positions of holdtime are provided
and are chosen by means of the AGC HOLD toggle switch
on the front panel. The three choices given are (1) 10

mfd capacitor only for long hold (right position), (2) two
10 mfd capacitors in series, for an approximate 5 mid,
for medium hold (left position), and (3) the 1l mfd capaci-
tor only for short hold time (center position),

The other capacitors and resistors associated with the
voltage divider and Q21 are filters which remove the IF
component from the dc voltage fed back to the earlier
stages.

Service Notes:

T'he AGC detector output should not be shorted to the
chassis or to any other connections at the board, at the
S-meter, at the AGC hold switch, or at any other point.
Doing so can cause failure of QZ21; the cure is replace-
ment of the transistor. Normal precautions should be
taken to prevent such short circuits.
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4-11, Calibrator Module
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The crystal calibrator circuit is an amplifier feedback
type of oscillator in which the feedback path is fromthe
collector of Q23 to the base of Q22 through the crystal.
The impedance of the crystal atseries resonance is low
enough to permit feedback of sufficient amplitude to start
and maintain oscillations. The 22,000 o0hm resistor lim-
its the power dissipated in the crystal to well below its
rated maximum.

Q24 is a high-gain untuned amplifier stage which raises
the output level of the crystal oscillator while also clip-
ping the waveform to a highly distorted, harmonic-rich
wave shape. Usefulharmonics are provided forreceiver
calibration at the receiver's highest frequencies.

ZD2 is a 6.8 volt zener regulator diode,
fromthis zener diode is fed to the calibrator circuit and
also to the BEFO board and the first conversion (crystal)
oscillator board. The calibrator is switched off and on
by connecting the plus side of the power tothe board, i.e.,
the minus side is always '"on' so that the zener diodeis
used.

Service Notes:

This circuit 1s quitetrouble-iree, and voltage measure-
ments on the transistor connections will usuallylocate
any difficulty. If all voltages are essentially correct,
replace the crystal or the board,

The zener can fail only if an extreme current load is
placed on it, for instance, if the regulated line to one
of the boards should be shorted accidentally. Take pre-
cautions that such sherts do not occur.

If the zener should fail, the receiver will react as though
it were completely inoperative. The zener can be re-
placed with any suitable type of 1/4 watt or higher.

Since the zener tends to short out, rather than opening,
when failing, it may be possible to make an emergency
repair simply by clipping the zener lead at the compo-
nent. This action will provide unregulated voltage to
the oscillators and will affect stability. Therefore, the
zener should be replaced as soon as possible,
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4-12, BFO Module
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The BFO module contains the crystal-controlled BFO/
carrier generator, the product detector used for SSB
and CW reception, and certain components of the rejec-
tion-notch circuit.

Q19 is the crystal oscillator transistor., Crystals of
453, 650 ke, and 456. 350 kc. are employed for LLSB and
USB reception respectively. The crystals are chosen
by the function switch S2. The output of this oscillator
is fed to the rear connection jack BFOOUT for use with
external equipment and also goes to the productdetector

Q18.

Also on this module is the mutual inductor L. whichis
a portion of the T-notch, and the notch depth control, a

100 ohm ten-turn potentiometer.

Power for operation of this module is derived from the
regulated line originating at the zener diode on the cali-
brator module, assuring that the frequency will be stable
with varying input voltages and that the amplitude of the
crystal oscillator signal will remain constant. This lat-
ter point is of special importance when the BFOis used
as a carrier generator feeding a balanced modulator for
transmission, as it is possible for changing oscillator
signals to unbalance such mixers.

Service Notes:

Any low-frequency crystal is subject to damage from
extreme physical shock. The only remedy is replace-

ment of the crystal.

If the BFO fails, the audio heard from the receiver will
sound similar to that received when the function switch
is in the AM position. There will, however, be some
distortion and loss of output. Should both the LL.SB and
the USB positions fail, check the crystal and the connec-
tions tothe function switch by shorting across pins e and
g forthe LLSB crystal or pins e and f for the USB crystal.

Caution: Be carefulin unsoldering the connections to the
terminals from the455board. Thewires are Teflon in-
sulated and cannot be damaged byoverheating. However,
the T-notch coilis near byand can be damaged if touched
with a hot soldering iron,

If the T-notch is damaged, an emergency repair can be
made by shorting out the T-notch circuit and jumpering
the solder lugs together. Some reduction of gain will
occur but may be partially compensated by returning
the IF transformer, TI1F 3,
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4.15, VFO Module
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The VFOmodule contains the highly-stable variable os-
cillator used for the second frequency conversion of the
DR=-30 and an isolationamplifier for the oscillator. The
tuning oscillator is also suitable for use as atransmitter
frequency-control VFO.

Q9 is employed as the tuning oscillator in a common-
base circuit. Feedback is applied from the collector to
the emitter through the voltage divider, consisting of the
two dipped-mica capacitors., The inductive element for
the VFO circuit consists of Ll3, a high-Q toroidal in-
ductor, and 114, a small tunable inductor which is con-
nected onthe low-impedance end of the toroid. The out-
put of the oscillator is taken from the junction of these
inductors and in effect provides a low-impedance tapon
the tuned circuit.

Transistor Ql0isused as a buffer-amplifier for the VFO.
This stage isolates the tuning oscillator from strong sig-
nals and establishes the correct injection voltage for the
second mixer, Q5.

ZDl is a zener diode which provides a 6.8 volt regulated
supply for the VFO and buffer circuits despite variations
in input voltage to the'receiver,

The bridge network across pin d of the board provides
the correct voltage for the S-meter withno signal. The
voltage is approximately the same as that present at the
collector of the AGCdetector Q21 when no signal is pre-
sent,

Service Notes:

The output of ZDl, the voltage regulator, must not be
shorted tothe chassis or to the power supply lines of the

recelver, Such shorts cancause breakdownof the diode,

In such a case, emergency repairs can often be made by
clipping one lead of thediode and thus restoring voltage
to the VFO. Note, however, that the voltage stability
of the receiver will be very badly affected and that the
zener should be replaced as soon as possible.

______ e = )

Be especially careful when adjusting TC4, the SB shift
trimmer capacitor. Always perform this operationwith
the rear-panel chassis polarity switch in the POSITIVE
GROUND position to prevent damage if your tuning tool
should accidentally touch the zener lead while also touch-
ing the capacitor.

The VFOoutput is present at the rear-panel jackand can

be monitored with an oscilloscope. Normaloutput level
is 50 mv. Caution: dc block with a capacitor any con-
nections made to this jack., Failure to doso may cause
malfunction of the 2nd mixer, Q5.

Lack of VFO output can be caused either by a failure of
Q9, which is unlikely, or by shorting the main tuning ca-
pacitor. Voltage measurements on the board should es-
tablish whether the transistor is operating properly.
Voltage measurements will vary slightly with no oscil
lation, butthis variation does not suggest transistor fail-
ure but rather oscillation failure resulting from capaci-
tor short-circuiting,

Caution: Shorting of Q5 may create the symptom of no out-
put from the VFO OUT jack on the rear panel. Discon-
nect the coax to Q5 and recheck before concluding that
the VFO, and not the mixer, is malfunctioning.

Page 36 Davco DR=-30 Instruction Manual

L]



_.t'-.

E
W

4-14, VFO Calibration

Original calibrationor recalibration of the tuning oscil-
lator of the VFOis a simple operation for anyone fami=-
liar with alignment procedures. v

Three variables must be adjusted correctly for calibra-
tion:
(1) The ''fixed" capacity of the circuit must be cor-
rect.
(2) The inductance of the circuit must be correct.
(3) The correctportion of the tuning capacitor's ro-
tation must be used.

(1) Twotrimmer capacitors are provided for adjustment
of the '"fixed' capacity of the circuit. The internal trim-
mer TCZ is used for rough adjustment; the panel cali-
brator TC3 is used for the final touchup. Observe the
following precautions:

(a) Do not screw in the adjustment screws more than
flush with the capacitor body. The flush position is the
position of maximum capacity. Further insertion of the
screw may cause it to fall out the other side.

(b) Be sure to use the internal capacitor in such a way
that, after final adjustment, the external trimmer will
not project so far out on the front panel as to interfere
with the action of the function switch.

(2) The inductance of the circuit is roughly adjusted by
moving the turns of wire on the VFO toroid. After rough
adjustment the toroid is locked firmly by an application
of Q-dope. Further adjustment is made by the tunable
inductor located next to the toroid., The tunable inductor
should be set in mid-range before the toroid is adjusted
so that suitable adjustment in either directicn is possi-
ble.

Which portion of the tuning capacitor is employed depends
upon the relationship of the capacitor to the dial pointer,
To establish which portion is to be used, set the dial at
the top calibration point (. 550 or 1. 050), loosen the al-
len setscrew which holds the capacitor split gear, set
the capacitor, and retighten the setscrew.

Alignment Procedure

Pointer at Calibrator
Zero Beat 2

Make surethat the crystal calibrator is set exactly on

the carrier of WWV at 10 Mc. Adjust the trimmer ca- '
pacitors and inductors until the pointer is exactly on 10
Mc. when the WWYV signal is zero-beat with the BFO in K] J o2 g | 5 55
the LSB position. ' - | |

I‘I‘I*'*“ﬂ#lﬁ%#li i : b
3 b J 8 9 1.0 ese
Turn the RF gain control tothe right so thatthe calibra-

tor is audible. The calibrator will provide sigmals at Decrease trim capacitors (Tc2, Tc3)

100 kc. intervals. The alignment procedure consists of Increase Inductor (L 14)

assuring that these signals coincide with the 100 kc.

marks on the dial,

Follow standard alignment techniques. To increase the I
frequency coverage of the capacitor for a givendial poin-

ter coverage, decrease the '"fixed' capacity byadjusting 0 1 2 3 5 i
TGCZ and TC3. After making any change in capacitance, WWWWWWW
always return to the 1, 000 Mc. mark at the top of the dial 35 6 J 8 9 1.0 1050

and correct the inductance so that the 100 kc. signalap-

pears at the correct spo ton the dial. Seethe chartbe-
lowr,

Increase trim capacitors (Tc2, Tc3)
Decrease Inductor ( L 14)
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CRYSTAL OSCILLATOR MODULE

The crystal oscillator functions in either of two modes
depending upon the type of crystalused and the circuitry
switched in for that crystal.

Crystals which functionin the fundamental mode are em-
ployed at crystal frequencies below 18 Mc, For such
crystals, the collector load of Q2 is a resistor. For
overtone operation a tuned load, which places the oscil-

lator into overtone function, is switched in. I POS E

L]
The crystal oscillator is provided with a regulated 6.8 Pos.F
volt dc supply originating at the zener diode circuit on I ;
the calibrator module. The regulated supply gives the Pos.G
oscillator extreme stability under varying input loads.

Pos.H

Service Notes: Pos.J

@
If any problem arises, always check the voltage on the Out Put

regulated line. The voltage should read between 5 and 180 Pf
7.5 volts ona VOM or VTVM. If the voltage is not in M 3

this range, check the calibrator module for malfunction - L 9

of the zener regulator. Emergency repair suggestions

are given in the calibrator module Service Notes. *

9.5 Pos M

‘B PoslL 35 « A

s ox N/ s

N I -~ )
50 “J 4 " C
295 *H - L/ ~2__ "0
29 "G__/ \ 28 " E
288 “F
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4-16 Audio Module - ——-——

The audio amplifier stages of the DR -
30 are designed for good fidelity, low
distortion, wide frequency response,
and adequate power output for com-
munications use under conditions of
high ambient noise levels,

Q14 is employed as a preamplifier
with an impedance appropriate for
matching the two detectors. Ql5 is
the driver transistor, and Ql16-Ql17
are a matched complementary pair
of output transistors, The output
circuitry is transformerless and

I
l
I
l
-

matches a wide range of speaker or
earphone impedances, The current
drain of the audio system is kept as

low as possible when no signal is applied and rises as
high as 120 ma. under conditions of maximum azudio
output.

The output of the audio stage is through a large capaci-
tor which couples the transistors to the load. AC feed-
back is applied to the output stage and is derived from
the load. DC feedback is derived from the output stage
midpoint and is returned to the driver transistor base.
The feedback helps assure minimum distortion and ex-
tended frequency response.

The .03 mifd capacitor connected to S6, when switched
in, provides some degree of high-frequency attenuation
in the preamp circuit. This "tone control' is most use-
ful when the wide selectivity position is employed on AM
reception and is quite effective in reducing background
noise,.

Low frequency performance of the audio stage is such
that a good speaker system will reveal excellent re-
sponse, allowing high-fidelity reception of shortwawve
broadcast stations.

Aside from the use of the tone control when desired, no
attempt is made to limit frequency response of the audio
to that essential for communications use. Instead, the
IF passbands of the receiver are employed to limit the
frequency when interference makes such limitation de-
sirable. Thus, the wide selectivity position allows wide-
band audio response when conditions make its use prac-
tical.

The output transistors are covered with black, turned
aluminum heat sinks which successfully dissipate any
heating that occurs in the transistors under high output
conditions.

Note: in connecting the DR-30 to a high-fidelity music
system, it is not necessary to bypass the audio output
Stage. Set the audio gain control about 20% '"on' and
adjust the volume withthe system's volume control. The
receiver output can be fed to the tape input, high level
phono input, or microphone input connections.

Service Notes:

This circuit is conservativelydesigned, and failures are
extremely rare. Of course, no adjustments or recali-
brations are necessary. The receiver can be operated
under sustained high levels without any load presented
to the terminals, but the output should not remain shorted
for more than several minutes under high levels of op-
eration. Momentary short circuits cause no damage.

|

L

Ql7(e)

Ql7(c)

Ql5(e)

Ql4(e)

Q14 (b)

L |

Ql6 (e)

Q16 (b)

=)
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4-19, RF Alignment

Field Realignment of the DR-30

Field realignment of the RF stages of the DR-30 should
never be necessary. However, the procedure employed
at the factory is described belowfor those who use spec-
ial versions of the DR-30 in professional applications.

The complete RF alignment procedure includes quanti-
tative measurements of RF and complete-receiver per-
formance. The DR-30 has so much reserve gain and
sensitivity that perfunctory alignment techniques and in-
strumentation will produce anadequate receiver, but the
extremely high performance capability of the unit can be
achieved only when care and accurate instrumentation
are used.

Equipment Required

A fine-quality signal generator, such as the Hewlett~
Packard #616 or equivalent, coveringat least 3.0 to 50,5
Mec.

50-ohm termination and pad for the signal generator
Output indicator, such as an audio VITVM

Principles of Operation of the RF Stage

The RF stage employs two high-Q tuned circuits, one
between the antenna and the FET RF amplifier and one
between the FET and the mixer. These two circuits
must be aligned so that they resonate at the desired sig-
nal frequencywhen the bandswitchis inthe correct posi-
tion and the preselector capacitor is correctly tuned.
Since the two coils are quite selective, they must be ad-
justed in the alignment procedure sc that their resonant
frequencies coincide exactly at all ranges of the prese-
lector.

The toroidal inductors are of such inductance that, with
a range of tuning capacitance of about 2 to 150 pf, their
resonant frequency rangeis about 6.5 to 15 megacycles.
Establishment of the correct inductance of eachis a por-
tion of the alignment procedure.

For frequencies below 6.5 Mc., the bandswitch connects
fixed capacitors in paralled withthe coils. For example,
in the 80 meter band of the DR-30, 411 pf allows cover-
age of 3.5 to 4.1 Mc.

For frequencies above 15 Mc., the bandswitch connects
small inductors in parallelwiththe toroids. Adjustment

of these toroids is also part of the alignment procedure.

Alignment Procedures

Read the following instructions completely before at-
tempting to align any portion of the RF stage. Because
of the interrelationship of the components, itis impera-
tive that the sequence of alignment be followed as des-
cribed below. Any attempt to align one band requires
the realignment of all bands following it in the procedure
outline.

Davco DR-30 Instruction Manual

An experienced technician can complete the entire re-
alignment operationin less than 15 minutes, but youmust
be cautioned notto attempt seat-of-the-pants alignment
techniques.

The procedure bhelow should also be followed any time a
complete RF assembly is replaced on a plug-in subas-
sembly basis. Only in the case of such replacement,
incidentally, is itnecessarytorealign the basic toroids,
i.e., to follow Procedures A and B.

Procedure A. Alignment of the RF Output Toroid
Set all receiver controls for normal AM reception.

(1) Disconnect the brown wire from lug A on the first
bandswitch segment.

(2) Set the bandswitch to the 3.5 Mc. band position.,
Tune the receiver to the bottom of the 3.5 Mec. band.
Feed a signal generator into the antenna jack.

(3) Adjust the signal generator amplitude so that there
is a low S-meter reading of S5 to S7. This is the most
sensitive portion of the S meter range, and small changes
of amplitude are readily noticed. You will use the S-
meter as a signal-level detector throughout the alignment
procedure.

Whenever the S-meter reading climbs above S7, reduce
the signal generator amplitude to return it to the most
sensitive range. For a very fine adjustment of align-
ment, use a detected audio signal as indicated on the
audio VI'VM but be very certain that the signal level is
not strong enough to actuate the S-meter, and therefore
the AGC circuitry of the receiver, at all. Remember
that the AG C circuitry is very effective in masking
changes of amplitude.

(4) Witha dull insulated fiber or plastic tuning tool ad-
just the wires on the high impedance end of the output

toroid until the signal-generator signal is peaked.

(5) Lock the turns of wire firmly with a generous appli-
cation of Q-dope on the toroid and its wire.

The output toroid is now aligned,

See Page 29 for
Coil Location
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Procedure B, Alignment of the Input Toroid

(1) Reconnect the brown wire removed in Step 1 of Pro-
cedure A,

(2) Turn the bandswitch to 14 Mc., Tunein asignalfrom
the signal generator at the middle of the 14 Mc. band,
at about 14. 2 Mc.

(3) Put your finger on the bandswitch connection which
was unsoldered in Steplof Procedure A. (This reduces
the effectiveness of the input toroid and allows you to
find the peak of the output coil which was aligned in Pro-
cedure A,) Peak the preselector for maximum signal.

The output circuit is now resonant at the 14.2 Mc. sig-
nal frequency.

Leave the preselector tuned at the peak response. Don't
change it! Remove your hand from the bandswitch con-

nection.

(4) Adjust, as in Step 4 of Procedure A, the turns of the
inputtoroiduntil a sharp peaking of the signal is heard.

You have now adjusted the input and output circuits to
the same frequency, 14.2 Mc.

Note: At this point a person experienced in alignment
will prefer to '"rock' the preselector tuning in making
the lastfine adjustment of the input toroid. Alternately,
the trimmer capacitor, TCl, may be adjusted while rock-
ing the setting. DO NOT LOCK THE TOROID YET.

(5) Change the bandswitch to the 7 Mc. range and tune
in the signal generator, which should be setto about 7.2
Mc,

Repeak the input toroid either by moving the turns or by
adjusting the trimmer capacitor, The operation can be
performed as above, by rocking the capacitor. This ad-
justment, like Step 4, is fairly critical, and the peak
will be quite obvious.

You have adjusted the input and output toroid circuits to
the same frequency, 7.2 Mc. You must now eliminate
any "tracking' error between the two settings.

(6) I you decreased the inductance or increased the
trimmer capacitance in performing Step 5, you must
now do just the opposite to correct the overalltracking.
Return to the 14 Mc. position and make a correction in
the opposite direction with the trimmer capacitor,

Repeak the toroid.

Change again to 7 Mc. to be sure that the circuits are

still peaked together, If not, again make the correc-
tion at 14 Mc. inthe oppositedirectionfromthat needed

for peaking 7 Mc. When the circuits are aligned, the
preselector will peak sharply on both7and 14 Mc., and
the gain and sensitivity will be virtually the same for
both bands.

When the circuits are aligned, lock the input toroid with
Q-dope.

The receiver is now fully aligned for the 3.5, 7, 10,
and 14 Mc, bands,

Procedure C. Alignment of the 28 Mc. Range.

Turn the bandswitch to the 28 Mc. range and tune in a
28 Mc. signal onthe signalgenerator., Setthe preselec-
tor so that the pointer istowards the bottom (left) side
of the 28 Mc. indication. With the tuning tool, adjust
the inductor L2 on the RF board until the signalis peaked.
Do not touch the preselector control.

Peak Ll17., Don't forget to reduce the signal generator
as the procedure continues. When the peakis achieved,
28 Mc, is aligned.

Procedure D. Alignment of the 21 Mc. Range.

The 21 Mc. band uses the same input coil which was ad-
justed for 28 Mc. DO NOT ADJUST THIS COIL.

(1) Tune the receiver and generator in the 21 Mc. range.

(2) With your hand, ground lug A of the fifth section of
the bandswitch. Peakthe signalwith the capacitor. You
have now set the preselector for the 21 Mc. resonance
of coil L2, Ieave the preselector at that setting.

(3) Remove your hand from lug A. With the tuning tool
peak the signal by tuning inductor L6. Again rock the
preselector setting slightly as the final adjustment is
made,.

When the signal is peaked, the 21 Mc. band is aligned.
Procedure E. Alignment of the 50 Mc. Range,

Connect the signal generator to the 6-meter jack on the
rear panei of the receiver,

Turn the bandswitch to the 50 Mc. position and, with the
preselector tuned to the 50 Mc. indications, tune in a
signal from the signal generator.

(1) Move the wires on the small toroid L3 until the sig-
nal is peaker. Lock the toroid wires with a generous
application of Q-dope.

(2) Witha screwdriver, peak the antenna trimmer capa-
citor TC6 while rocking the preselector control very
slightly.

(3) Find the peak setting of the preselector and leave the
control set there. Peak the inductor 14 with the tuning
tool.

The 50 Mc. range is now aligned.
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4.20, In Case of Difficulty

In almost every case of apparent malfunction of the re-
ceiver, external connections or operator techniques are
found to be the source of the difficulty. Perform care-
fully each of the following procedures before removing
the receiver from its case.

(1) Pull outonthe standby switch/RF gain control. Check
again to be sure that it is out. (Pushing it in turns the
receiver to the standby position.

(2) Turn the RF gain control fully counterclockwise,.
Counterclockwise means to the left:

Note: the control operates in this fashion for a technical
reason. However, it is opposite in action to many RF
gain controls, and the low gain in the fully clockwise
position can alarm the operator who has not read any
portion of the manual before using the receiver.

(3) Check the antenna connection. It must be plugged
into the correct jack before signals can be correctly
heard. For all bands except 6 meters use the following:

For 6 meters only, use the antenna input jack marked
"6 ant'' as indicated:

(4) Check the power supply. If accidentally shorted, bat=
teries can fail very quickly, and so-called '"fresh' bat-
teries often prove to be weak. They should always be
measured under load, i.e., with the receiver and the
panel lights turned on. If the voltage of the battery pack,
as measured ona VOM or VTVM, is under 11,8 volts,

the batteries are not adequate and should be replaced.

See notes in section 2-5 on battery supplies.

(5) Check allJones Plug connections. Note that jumpers
must be installed in the plug or other muting provisions
must be made.

(6) Undei some circumstances, turning the ANLLEVEL
control fully clockwise can cause distortion, apparant
lack of gain, or other indications of receiver malfunc-
tion, Correctly used, the ANL is effective and easily
operated, but you should return it to its fully counter-
clockwise (left) position when it is not in use.

The above steps will usually identify any operator mis-
takes., If a difficulty persists, perform the following
operations to localize the problem,

Difficulties are rare in the DR-30 because conservative
construction practices, top - quality components, and
thorough quality-control measures are employed.

Each stepin the following procedure is designed to pro-
vide information about the receiver functions and wilil
also give data on associated circuitry such as anterna
systems, power supplies, and other accessories. Pro-
ceedthroughthe steps below until you fail to get the pro-
per response. Donotattempt to bypass any steps inthe
operation.

Step 1

Turn on the set. Turn on the dial lights. They should
be adequately bright, but not white-bright.

Put the AGC/hold switch in the right-hand '""hold" posi-
tion. Watch the S-meter while pushing in the RF gain
control/standby switchand then while pulling it out. At
the moment the switch is pulled out, the meter should
rise rapidly to the right and then gradually fall back to
the left-hand position. This test confirms the function-
ing of the AGC system and some of the internal voltages.

Step 2

Push the cal/lt switch to its left (cal) position, Set the
bandswitch on the 10 Mc. position and tune the receiver
to exactly 10 Mc. as indicated on the dial. Rotate the
RF gain control to the right (clockwise) until it stops.
Make sure that it is pulled out.

Set the other controls as follows:
Selectivity at 5 kc, (right-hand position)
ANL level at full left
Notch tune at the 9 o'clock position
Function switch at the LSB position
Audio gain as required to hear the signal

Tune the preselector tothe 10 Mc. position. You should
hear the whistle of the calibrator signal, and the S-meter
should read the calibrator signal nearly full scale,

When these responses occur, youcanrotate the RF gain
control fully counterclockwise (to the left), connect a
proper antenna, andtune stations, as youhave confirmed
the operation of the receiver circuitry.

PACKING for SHIPMENT

If a DR-30 is to be repackaged for shipment, use the

original shipping container and materials if possible,

You may obtain a new shipping container by writing
DAVCOand paying postage on the empty carton. If ori-
ginal packingis not used, observe the following instruc-
tions.

Wrap the receiver in a plastic bag or a cloth to prevent
scratching the panels, Then wrapit in heavy brownpa-
per. Pack the wrapped receiver in a strong shipping
container which allows at least three inches on each
side, the top, and the bottom of the receiver, and fill
these spaces with shock-absorbing material. (Rolled
newspaper, foam plastic, or strips of cardboard will
suffice.) Be sure to fill the container adequately so that
the receiver will not shift inside the container. Seal the
container and mark it FRAGILE,

Do not return a receiver to the factory for service or
modification without prior authorization from the Ser-
vice Department, Attach a tag to the main tuning knob
indicating the return address, serial number, and date
of shipment to DAVCO. Enclose a note indicating the
type of service required, and full return address, and
shipping instructions. In all correspondence, refer to
the instrument by model number and full serial number,
Write for the authorized service station in your area.
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4-2], Parts List
Description Qty DAVCO# Sch, # Description Qty DAVCO#  Schf
RF MODULE Cap.:01MFD 100v. disc ceramic b6
o Cap. :180pf 100v. dipped mica 5% 1
cfrcmt Board . 1 D308C Cap. :120pf 100v. dipped mica 5% 1
Diode: Germanium }N6D _ 2 D1, D2 Resistor: 2. 2K ohm 1/4 watt 10% 1
Cap.: 51pf 100 v. ﬁhpp&dmma 5% 2 Resistor: 3, 9K ohm 1/4 watt 10% 1
Cap. : 120pf 100v dipped mica 5% 2 Resistor: 5, 6K ohm 1/4 watt 10% 1
Cap. : 360pf 100v lePf’d mice 50{1" 3 Resistor: 6. 8K ohm 1/4 watt 10% 2
Ca.p: : .01MFD 100v disc ceramic 2 Resistor: 12K ohm 1/4 watt 10% 4
Resistor: 180 ohm 1/4 watt 10% 1 Resistor: 27K ohm 1/4 watt 10% 1
Res%stcr: 330 ohm 1/4 watt 10% 1 Crystal: 455,00 ke 1 DO003XT2
Resistor: 470 ohm 1/4 watt 10% 1 Filter: Collins type 455FA21 1
Resistor: 39 ohm 1/4 watt 10% 1 Terminal: solder; stake type 3 DO003STI
Resistor: 39K ohm 1 /4 watt 10% 1
Resistor: 2.2 meg,ohm 1 /4 watt W
10% 1 Circuit Board 1 D303B
Inductor: 91 microhenry, 50 ma. o e - Qlz,0Qz20
choke 1 DO003CHI . Q21, Q13
Inductor: Toroidal 1 D003TO2 Ll Hiode; Gexmani 1N6D = D3, D18,
Inductor: Toroidal 1 D003TO3 L5 D11, D12
Terminal: Transistor socket 1 DO003TS1 NELas DANED 100w disc corsine 12
Cap. : . 03MFD 50v disc ceramic 1 S IMED 1ov elactrolytic
Tarminal: solisr; stake type 4 DO003STI Cap.: 10MFD 100v disc ceramic 3
Inductor: adjustable 1 D003COl1 L2 C?P' s OOIMFD S s e
Inductor: adjustable 1 D003COl1 L3 Filter: transfilter type TFO1A 1 TF-3
fnductor; adjustable 1 D003CO1 14 Tralllsfcrmer: I1F 1 DO003T11 TIF-3
Inductor: adjustable 1 D003CO3 Lé Fapaetor: LoRohm LA wsts 10%. 1
Inductor: adjustable 1 D003CO1 L7 MR T il 4 gatE 0% 3
Inductor: adjustable 1 D003CO1 L17 Resistor: 5. 6K ohm 1/4 watt 10% 1
Transistor: type 4504 (FET) ] 01 Res%stcr: 100 ohm 1/4 watt 10% 1
MPF | bO Resistor: 470 ohm 1/4 watt 10% 4
FIRST IF MODULE Resistor: 1K ohm 1/4 watt 10% 1
Civaitt Board 1 D307C Resistor: 2. 7K ohm 1/4 watt 10% 1
Transistor: type 2N993 6 Qda, Q5 Resistor: 3. 9K ohm 1/4 watt 10% 1
Q6, Q7. Resistor: 4. 7TK ohm 1/4 watt 10% 3
Q8, Q4 Resistor: 10K ohm 1/4 watt 10% 4
Diode: Germanium 1N69 3 D3, D4, Resistor: 2. 2K ohm 1/4 watt 10% 1
D5 Resistor: 39K ohm 1/4 watt 10% 1
Cap.: .0lMFD 100v disc ceramic 13 Resistor: 68K ohm 1/4 watt 10% 1
Cap.: .001MFD 100v disc Terminal: solder; stake type 4 DO0O03STI1
ceramic 3 CALIBRATOR MODULE
Cap. : 680pf 100v dipped mica 5% 1 Circuit Board 1 D305d
Cap.: 10pf 100v dipped mica 5% 1 Zener Diode 6.8v 10% 1/4 watt 1 ZD2
Cap.: 10MFD(AMP) 16v Transistor: type 2N1638 3 Q22, Q23
electrolytic 1 Q24
Filter: transfilter type TF-0lA 2 TF1, TF2 Cap.: 120pf 100v dipped mica 5% 2
Inductor: 91 microhenry, 50ma. Cap.: 180pf 100v dipped mica 5% 1
shske > DO03CHI1 Cap.: .01MFD 100v disc ceramic 3
Transformer: 455 kc IF 2 DO003TI11 Resistor: 180 ohm 1/4 watt 10% 1
Inductor: adjustable 1 D003CO2 L12 Resistor: 470 ohm 1/4 watt 10% 1
Tasmlunls goldes 6 DO003STI Resistor: 1,2K ohm 1/4 watt 10% 1
Resistor: 180 ohm 1/4 watt 10% 3 Resistor: 2. 7K ohm 1/4 watt 10% 1
Resistor: 330 ohm 1/4 watt 10% 1 Resistor: 3, 3K ohm 1/4 watt 10% 1
Resistor: 470 ohm 1/4 watt 10% 1 Resistor: 4. 7K ohm 1/4 watt 10% 2
Resistor: 1 K ohm 1/4 watt 10% 2 Resistor: 8. 2K ohm 1/4 watt 10% 1
Resistor: 1. 2K ohm lf"} watt 10% 2 Resistor: 10K ohm 1{"4 watt 10%1 1
Resistor: 1.8K ohm 1/4 watt 10% 2 Resistor: 18K ohm 1/4 watt 10% 1
Resistor: 3. 3K ohm 1/4 watt 10% 2 Resistor: 22K ohm 1/4 watt 10% 2
Resistor: 3. 9K ohm 1/4 watt 10% 1 Resistor: 33K ohm 1/4 watt 10% 1
Resistor: 4. 7K ohm 1/4 watt 10% 3 Resistor: 68K ohm 1/4 watt 10% 1
Resistor: 5. 6K ohm 1/4 watt 10% 1 Resistor: 180K ohm 1/4 watt 10% 1
Resistor: 12K ohm 1/4 watt 10% 7 Crystal: 100 ke 1 DO03XTI
Resistor: 18K ohm 1}4 watt 10270 1 CE.P.: 320Pf Cer. Var. Scdr. a_dj. 1 D003CV1 TC-5
Resistor: 27K ohm 1/4 watt 10% 1 BFO MODULE
Resistor: 39K ohm 1 /4 watt 10% 1 Circuit Board 1 D303
Resistor: 4. 7 meg. ohm 1/4 watt Transistor: type 2N1638 1 Q18
10% 1 Transistor: type 2N993 1 Q19
Transistor: type K1004 (FET) 1 Q3 Cap. :180pf 100v dipped mica 10% 1
MECHANICAL FILTER MODULE Cap.: 10mfd 16v electrolytic 1
Circuit Board 1 D304C Cap.:. 01 mfd 100v disc. ceramic 4
Transistor: type 2N993 1 011 Resistor: 100 ohm 1/4 watt 10% 1
Diode: Germanium type 1N60 3 D7, D8 Resistor: 470 ohm 1/4 watt 10% .
D17 Resistor: 1. 2K ohm 1/4 watt 10% 1




4-21 Parts List

Description Qty DAVCO# Sch. #
BFQ continued MISCELLANEQUS
Resistor: 1.8K ohm 1/4 watt 10% 1 S-Meter 0-2MA 1 DO003SMl1
Resistor: 3. 3K ohm 1/4 watt 10% 1 Cap.: 250pf 15v Electrolytic 1
Resistor: 4. 7K ohm 1/4 watt 10% 1 Cap.: 3-18pf Ceramic Vara, 1 D003CV1 TC-6
Resistor: 33K ohm 1/4 watt 10% 2 Cap.: 20pf 100v. dipped mica 5% 1
Resistor: 39K ohm 1/4 watt 10% 1 Inductor: Toroidal 1 D003TO4 L18
Resistor: 330K ohm 1/4 watt 10% 1 Cap.: 3-15pf Ceramic Vara, 1 D003CVl TC-2
Crystal: 453, 650 kc. 1 DO003XT3 Cap.: Vara., 2-gang 0-140pf/
Crystal: 456, 350 kc. 1 D003XT4 Sect, 1 DO003CV3 Cl
Resistor: 100 ohm, adjust. 10- @ Lamps: Sylvania type 6ES 2
turn 1 DO03TPI Cap.: Variable, 0-100pf 1 DO003CV4 C3
Terminal: solder; Stake type 3 DO003STI Cap.: 3-15pf Ceramic Vara. 1 DO003CV1 TC-6
Inductor: mutual 1 DO003CHZ Switch: 3 position 3 pole slide 1 DOO3WHT7 S7
Resistor: 10k ohm 1/4 watt 10% 1 Switch-Toggle: AGC Hold, spdt,
Center-off 1 S5
ODULE
Efr?:ulzlt e 1 D306B Resistor: 2, 7K ohm 1/4 watt 10% 1
Transistor: type 2N2084 ] Q9 Cap.: 10pf 100v. dipped mica5% 1
Transistcr:type 2 N993 1 010 Switch: Function 3p, 3p, Rotary 1 DOO3WH8 S2
Zener Diode: 6. 8v 10% 1/4 watt 1 2D-1 Ca?’ £ 49ps 20w leP.Ed mlca.-'j% .
Cap. : 120pf 100v dipped mica 5% > Switch-Toggle: Chassis Polarity
o 5 : spdt 1 S9
Con. 00 oy e i 5% Rerpr vare.. 30 174
Resistor: 330 ohm 1/4 watt 10% 1 o Ll A
Resistor: 1k ohm 1/4 watt 10% 2 | swen |
Resistor: 1. 8k ohm 1/4 watt 10% 2 Diode: silicon 500 MA 1DOP..{V 1 D13
Resistor: 3. 9k ohm 1/4 watt 10% 1 (AR LR ow Hledher s
Resistor: 5.6k ohm 1/4 watt 10% 3 WI{E .l '],ic; e e | DOOIWEE S8
Resistor: 18k ohm 1/4 watt 10% 1 al- ,
Resistor: 27k ohm 1/4 watt 10% 1 SWlt-Ch: toggle spdt with center.—ﬂff 1 S6
Inductor: toroidal 1 D003T01 113 Resmtir'viri' (i?iﬁz .ta}Per WD ; w5
Inductor: adjustable 1 D003C01 Ll4 = E_Pf 5_‘:’: = ol f}“‘ :
Terminal: soldering; stake type 7 DO003STI1 ESE;;;'I arell). SREAL AR : R3
Cap.:360pf 100v dipped mica 5% 1 2 ,
ReRiStGFT L2l Ghin L /4 WARE10% 1 Cap.: 3-15pf Ceramic Vara, 1 DO0O3CV1I TC-4
Cap. : 180pf 100v dipped mica 5% 1 Inductor: Adjustable high-Q 1 D003CO4 116
Resistor: 180k ohm 1/4 watt10% 1 Rl « UIP{FD KR alia
[ ceramic 2
CRYSTAL OSCILI.ATOR MODULE Cap.: 1200pf 100v. dipped mica
” Circuit Board L D310C 5% ) _ 1
I Transistor: type 2N990 1 Q2 Cap.: Vara. main tuning, 3
Cap.: .0IMFD 100y, disc ceramic 1 section 0-528pf/Section 1 DO003CV3 C2
U Cap. : 180pf 100v. dipped mica 5% 1 Connector, 8-contact female,
| Cap. : 20pf 100v, dipped mica 5% 1 Cinch-Jones 1
J Cap. : 5pf 100v. dipped mica 5% 1 Case 1 DO003CALl
|' Resistor: 22K ohm 1/4 watt 10% 1 Rubber Feat 5 DOO3RFI
Resistor: 1K ohm i/4 watt 10% 1 led Knob DOO3FB7
Resistor: 8, 2K ohm 1/4 watt 10% 1 Kpur A R0 .
Resistor: 2. 2K ohm 1/4 watt 10% 1 Dial Lock 1 DO03FBS
Terminal: soldering eyelet 5 DOO03ETI Preselector Pointer 1 DO03FB9
Inductor: adjustable 1 D003CO4 Lg Front Panel 1 DOO03PA3
Inductor: adjustable 1 D003CO5 L ind 1 DO03FB6
Inductor: adjustable ]  D003CO6 LI10 gniil?‘; - e el
Inductor: adjustable 1 D0O03CO7 Lill : 2 :
| Miter Gear 1 DO03GE2
AUDIO MODULE Anti-backlash gear assembly 1 DO03GEl
X o i St Split Gear Spring 2
ircuit Boar : :
Transistor: type 2N2429 2 Ql4, Q15 E{?i;etiﬁj ﬁﬁz:lbly i ggggALz
Transistor: type 2ZN2707 mtc. pr. 1 Q16, Q17 Coax Cli & B
Cap. : 125MFD 15 volts electrolytic 1 : 1P 1 DOO3FBI
Cap. : 200MFD 15 volts electrolytic 1 Dla’_l Pointer 1 DO0O3FB2
Cap.: 40 MFD 15 volts electrolytic 3 String Drum 1 DO03FB3
Cap.: 10 MFD 15 volts electrolytic 2 Small Knob 5 DO003KN2
Cap: : .O3MFD 50 volt disc ceramic 1 Back Panel 1 DO0O03PA4
Ezzitg; gél}?&ﬁfﬁiiﬁﬁﬂ; ;? Connector: Phono Jack, panel 7 DO003PA4
5 0 Lab 1
Resjator: B0 ghi 1/4:wate 10% : C I:1e<:t0r- tefloninsulated feed- g
Resistor: 180 ohm 1/4 watt 10% 1 i
Resistor: 1K ochm 1/4 watt 10% 1 _ throug 3
Resistor; 2. 2K ohm 1/4 watt 10% 2 Dial Plate 1 DO03LAl
Resistor: 3. 3K ohm 1/4 watt 10% 2 Sub Panel 1 DO0O03PAZ
Resistor: 8, ZK ohm 1/4 watt 10% 1 Pulley Strip 1 DOO03PP5
mm r
Cap.: . 0IMFD 100volts disc ceramic 1 g et, 1/4" od ‘
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Please place 1n envelope
and mail to :

DAVCO ELECTRONICS, INC.

P. O. Box 2677
2024 South Monroe Street
Tallahassee, Florida 32304

Please place in envelope
and mail to :

DAVCO ELECTRONICS, INC.

P. O. Box 2677
2024 South Monroe Street
Tallahassee, Florida 32304

Please place in envelope
and mail to :

DAVGO ELEGTRONICS, INC.

P.O. Box 2677
2024 South Monroe Street
Tallahassee, Florida 32304




