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AMATEUR COMMUNICATIONS RECEIVER



SPECIFICATIONS

FREQUENCY RANGE BAND A 54165 mc POWER CONSUMPTION 45 Watts at 117 V AC, 60 cps
BAND B 16 46 mec
BAND C 44 —124 me Y Varies f o beat to 5 k
BAND D 12 —30 me BREAT FREQUENC Varies from zer e C
FREQUENCY 455 ke
CALIBRATED BANDSPREAD 80 meters 35— 4 me IF FREQ
- 40 meters 6.9— 7.3 mc | _ _ *
2{] E:ters 14.3.—..14*4 e HFO' FHEQUENCY 455 kﬂ high'EI' thﬂﬂ INCOMmMIng Slgﬂﬂl
15 meters 20.5—21.5 me on Band A, B and C.
10 meters 26.6—30 mec Lower than incoming signal by 453 ke
on Band D
CALIBRATION ACCURACY 0.7¢;, Max, deviation MAIN TUNING _
D 0,159 Max. deviation BANDSPREAD IMAGE REJECTION RATIO Low end High end
Band A 80 db 40 db
MAXIMUM AUDI_O OUTPUT 5 Watt Band B e8 db 40 db
| Band C 30 db 25 db
AUDIO OUTPUT IMPEDANCE 8Q Band D 40 db 20 dbh
AVC | Delayed action over —2.0 V hias DIMENSIONS 10 x 16 x 1034
VARIABLE SELECTIVITY 300 cps — 4.5 ke (8 db down) Up to NET WEIGHT 25 lbs.
| 60 db nutl and 70 db peak
TUBE COMPLEMENT 6BZ6 (RF Amp); 6BH8 (Mixer and

HF(O); 6AZ8 (1st IF Amp); 6AZS
(2nd IF Amp); 6BCT (Detector-
AVC-ANL); 6AWSA (BFO and
Power Amp); ECCS3/12ZAXT (Q

' ' Multiplier); 6X4 (Full wave recti-
ANTENNA INPUT IMPEDANCES Low impedance coaxial or twin-line fier):; OB2 (Voltage regulator),

SENSITIVITY 1.5 'V or better at 10: 1 signal to noise
ratio on Band B, C and D
4 uV or better on Band A

Ses poge 45 for equipment used For specifications measuraments,

FEATURES
PRINTED CIRCUITS USED IN RF, IF AND AUDIO 5TAGES DELAYED AVC ACTION
PRINTED CIRCUIT BANDSWITCH -AUTOMATIC NOISE LIMITER
MULTI-PURPOSE TUBES PROVIDE ELEVEN-TUBE PERFORMANCE PROVISION FOR REMOTE-CONTROLLED STANDBY-RECEIVE
CONSTANT RUNNING HFO, WITH VOLTAGE-REGULATED B-- SUPPLY PROVISION FOR ADDITION OF S-METER AND CRYSTAL CALIBRATOR
BUILT-IN Q-MULTIPLIER PEAKS DESIRED SIGNAL OR NULLS INTERFERENCE TWO ANTENNA INPUTS—FOR COAX OR TWIN LINE
VARIABLE SELECTIVITY THROUGHOUT IF PASSBAND DELUXE, MODERN DESIGN-WELL VENTILATED CABINET—RUGGED CHASSIS
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INTRODUCTION

The Amateur Communications Receiver is a precision-engineered instru-
ment designed to meet the high standards of Amateur performance. It
offers widely adjustable selectivity and exceptionally high sensitivity to
bring in solid @S0’s. The fregquency range covers standard, medium, and
short-wave broadcasts, including all Amateur bands from 80 through 10
meters. By using multi-purpose tubes, the 7-tube superheterodyne cireuit
provides performance equal to an 11-tube receiver.

To simplify the tuning of the crowded shortwave stations, the receiver
uses a separate bandspread tuning capacitor. It is calibrated for the five
Amateur bands (80-10 meters), and is also helpful for bandspread tuning
any part of the frequency spectrum. The main tuning dial covers 540 ke to
31 me in 4 ranges. The civil defense frequencies are clearly marked, and
each Amateur band is indexed. Both rmain and bandspread dials have ver-
nier mechanisms for smooth, easy tuning,

Other features are a highly effective noise limiter and a buili-in Q-
Multiplier to peak desired signals or to null undesired signals and interfer-
ence. A constant-running high-frequency oscillator with voltage~-regulated
B+ supply, and extra-heavy chassis design contribute to the rock-like
stahility of this fine receiver. Frequency stability is maintained over a wide
temperature range.

Two printed circuit boards assure wiring accuracy and uniformly high
performance of every receiver kit. All critical wiring is already done—
there is no problem of lead dress. Assembly has been further simplified
by use of a unique printed-circuit bandswitch.

CHECKING YOUR KIT

Before starting to build your receiver, check each part against the parts
list onn pages 41, 42 and 43. This will help you become acquainted with each

part. If you are unable to identify some parts by sight, locate their pictures
on the wiring diagrams.

n

Symbols are used to describe parts. The Greek letter “4” means micro,
“Q" means ohm, “K" means one thousand, “m” means milli {(or one-
thousandth), “M"” means meg (one million), and “h” means henry,

The resistors are marked with four color bands. The first three bands
designate the value of the resistor in ohms, and the fourth color band
specifies the tolerance of the resisior, Asg an example, g 1500 resistor would
be marked brown, green, hrown, silver, There is one resistor in which the
third color band is gold—this resistor is a 3.30Q resistor.

CONSTRUCTION AND WIRING HINTS

The only tools necessary for building your receiver are: A pair of long-
nose pliers, diagonal cutting pliers, a screwdriver and a soldering iron.

Study the pictorial diagrams and note how the parts are mounted. These
pictorial diagrams show the actual location of all parts and wires. The
schematic diagram shows how the parts are connected electrically and is
helpful in understanding how the receiver works.

Be sure to follow the step-by-step instructions exactly. DO NOT wire
this kit from the pictorials or schematic alone as it must be assembled and
wired in a definite sequence. Occasionally, several parts are mounted with
the same hardware, so be sure that you read each step all the way thruugh
before you do it.

Space is provided, for your convenience, to check off each step after you
have completed it.

When connecting wires to a terminal (holes are used on the printed
circuit board), bend the end of the wire around the terminal and clamp it
tightly with long-nose pliers. This assures a good mechanical connection.
Solder must not be used to supply mechanical strength—its only purpose
is to aszsure a good electrical connection hetween two conductors.

To connect a component to a terminal strip, pull the end lead of the
part being mounted through the holes in the mounting terminals so that
the part is tightly mounted. After the part is mounted, bend its leads
aroind the mounting terminals and cut off the excess wire, Leads on the
chokes, output transformer, resistors and capacitors, are usually longer
than needed. These leads should be cut to the proper length when the parts
are wired in place. Remove whatever type of insulation has been used. If
enamei-coated, scrape the enamel off. Coat the newly exposed wire with a
thin coat of solder, and then connect it to the specified terminal.

There are three kinds of insulated wire supplied with this kit: Shielded
stranded wire; ordinary stranded wire; and solid wire. The solid wire
has already been cut to length and the ends stripped to save you time.
Each solid wire of a different color has a definite length. When a solid
wire is to be used, only the color is specified. This automatically assures
the correct length., The only exception, an 8" ‘red, stranded wire, will bhe
specified.

A piece of bare wire is included. Whenever it is necessary to use some
of the bare wire, the exact length to be used is specified.



When you position the insulated wires, be careful that the insulation
does not rub over a bare metal edge, and that the insulation is not pinched
across a metal edge. This may cause the insulation to wear through and
result in a short.

When wiring the contacts of the switches, be careful not to bend the
switch contacts. Bending would reduce the spring tension of the contacts.

The soft tubing supplied is called “spaghetti”. Spaghetti is used to
cover the bare leads of some of the parts. Whenever it iz necessary to
use some -of this spaghetti, the exact length is given, The spaghetti must
cover the entire lead where there is a chance that the bare wire would
touch another lead, a connection, or the chassis.

Follow the pictorial diagrams cleosely. This unit will work best with
components and wires positioned as shown.

PRINTED CIRCUITS

Printed circuits are used throughout your receiver, including the hand-
switch. These printed circuits greatly simplify the wiring. A printed
circuit is basically a pattern of conducting material en an insulating sup-
port. The conducting material is usually copper and the insulator is
usually laminated plastic. The insulator sheet is first covered with a thin
layer of copper foil. To form the wiring, some of the copper foil is removed
by a photographic and etching process. Holes are then drilled in the board
through which the leads of the various parts are inserted. The components
are soldered directly to the wiring pattern. The result is a circuit with
uniform wiring, compact size, and free from wiring errors.

Inspect both of the printed circuit hoards carefully, You will notice

that the boards have two different sides—a component side which has an

cutline of the parts layout printed on it, and a metal foil side which has the
wiring pattern etched on it.

Hold the board so the component side of the board is toward vou. The
holes in the board are spaced to accept the leads from the parts to be
mounted. Bend the part leads sharply, close to the body of the part.
Insert the leads through the holes in the board and bend them over on
the other side, to hold the part in place, Mount all parts on the component
side of the board, unless otherwise specified.

It is important that the capacitors with a " sign are installed as shown.
'This maintains the proper polarity of these capacitors.
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PRINTED CIRCUIT WIRING

Soldering a printed circuit is easy if a few rules are carefully followed.
Avoid applying too much heat or not enough heat to the work. For most
electronics work, a soldering iron rated at 100 watts, with a small tip, should
be used.

Not enough heat from the iron will result in a poor connection or no
connection at all. {This is the most common trouble for beginners.)

Avoid using too much solder. In some areas on the printed circuit buafd

the wiring is closely spaced. Too much solder may cause a short cm:ult
or intermittent trouble.

HOW TO CARE FOR YOUR SOLDERING IRON

Your soldering iron is the key to good soldering since it supplies the
essential ingredient—HEAT, If the tip is covered by a dirt (oxide) film,
the iron will not be able to transfer its full heat. A new tip can be protected
from film by coating it with solder the first time it is heated. An old copper
tip should first be cleaned with a file until bare copper is exposed. Then
solder-coat it like a new tip.

Never use the iron like a brush—usuldering is not a paste-spreading oper-
ation. To get the most heat from the iron, always press the iron firmly to

the connection, Hold it so the greatest tip surface is directly in contact with
the connection.




THIS KIT MUST BE PROPERLY SOLDERED!

WITHOUT GOOD SOLDERING, AN ELECTRONIC UNIT WILL NOT
WORK . .. just as a suit of clothing will fall apart if the stitches are loose
. no matter how excellent the material.

USE ENOUGH HEAT

This is the main idea of good soldering. The purpose of soldering is to
join metal parts, making an UNBROKEN metal path over which electricity
can travel. To do this you must apply enough heat to the metal surfaces to
make the solder spread Ireely on them, until the contour (shape) of the
connection shows under the solder. If the solder barely melts and forms a
rounded- ball, you ore not using enociigh heat. If you do not use enough
heat, there may be no electrical connection, although it appears soldered.

HERE'S HOW TO DO IT. ..

1. Join bare metal to bare metal. Insulation must be removed.
2. Coat the tip of a hoi_:.irnn with solder.

3. FIRMLY PRESS THE FLAT SIDE OF THE TIP OF A HOT IRON FLAT
against the parts to be soldered together. Keep it there while you apply
the solder BETWEEN THE IRON TIP AND THE METAIL TO BE
SOLDERED. Use only enough solder for it to flow over ALL the surfaces
of the connection. Remove the iron.

4, DO NOT MOVE PARTS UNTIL THE SOLDER HARDENS. If you
accidentally move the wires as the solder is hardening, apply your iron
and reheat,

Compare your soldering with the pictures on this page. You have a good |

connection if your sclder has flowed over all surfaces to be connected,
following the shape of the surfaces. It should appear smooth and bright.

Y¥OU HAVE NOT USED ENOUGH HEAT:. If your connection is
rough and flaky-looking, or if the solder has formed a round ball instead
of spreading. |

The difference between good soldering {enough heat) and poor solder-
ing (not enough heat,) is just a few extra seconds with a hot iron FIRMLY
applied. Remember, larger metal surfaces take a longer time to heat.

USE A 100-WATT IRON

A 1(00-watt soldering iron with a clean, chisel-shaped tip will supply
the right amount of heat when used correctly. Notice how the iron is held
in the picture. Heat the iron for 10 minutes before you start soldering. Keep
the tip brightly coated with solder., When necessary, wipe the hot tip clean
with a cloth. (If you use a soldering gun, be sure the tip reaches full heat
before you solder.)

USE ONLY ROSIN CORE SOLDER

We supply the right kind of solder (rosin core solder). Do not use any

other kind of solder! USE OF ACID CORE SOLDER, PASTE, OR IRONS

CLEANED ON A SAL AMMONIAC BLOCK WILL RUIN ANY ELEC-
TRONIC UNIT AND WILL VOID THE GUARANTEE,

1. Join hare metal
to bare metal

2. Press FLAT side
of a HOT ircon 3. Apply solder
BETWEEN

iron and connection

Compare your soldering with these pictures.

THE ONE-TWO-THREE OF GOOD SOLDERING.




PARTS MOUNTING ON THE IF PRINTED CIRCUIT BOARD
SEE FIGURE 1.

From the top of the IF printed cireuit board (the side with the parts
identified), mount the parts listed in the following 33 steps. These steps
give the symhbol humbers and values of all the resistors to be mounted on
the IF printed circuit beard. Insert the wire leads through the holes indi-
cated, and bend the wires on the foil side of the board to hold the parts in
place. The colors given in parenthesis are those of the stripes on the
respective resistors. The following resistors are all 1% watt unless specified
otherwise.

E,[/ -23, 2.7 meg{? (red, violet, green)
R-21, 5600 (green, blue, red)

-16, 220K (red, red, yellow)
R-17, 2.7 meg (red, violet, green)
~18, 150002 (brown, green, red)
R-20, 100K2? (brown, black, yellow)
R-19, 27000 (red, violet, red)
J|;R-27, 27008 (red, violet, red)
R-49, 220K (red, red, yeilow)
J1/A8-3, 100K (brown, black, yellow)} 1 watt
-22, 3301} (orange, orange, brown)
ﬁ-ﬁﬁ, ATKQ (vellow, viclet, orange)

g-an, 6800 (blue, gray, brown). Omit if you have 5-Meter Kit.

28, 100KQ (brown, black, vellow)

;45, 27000 (red, violet, red)
dﬂ-ﬂl, 47K (yvellow, violet, orange)
E};.—EE{, 2700 (red, violet, red)
@fR-as, 1 meg(? (brown, black, green)
~-34, 1 megQ (brown, black, green}
o R-41, 220KQ (red, red, yellow)
¥ R-40, 220K (red, red, yellow)

y-ﬁﬂ, 3.3Q (orange, orange, gold)
B-

43, 1 meg{? (brown, black, green)
-42. 1 megi} (brown, black, green)
~-46, 4TOKQ (yellow, viclet, yellow}
@P—flﬂ, 10002 (brown, black, brown)
~47, 8202 (gray, red, black)
WR-54, 100KQ (brown, black, yellow)
/R-EH, 2TKQ (red, violet, orange)
-39, 100K (brown, black, yellow)
-38, 39K (orange, white, orange)
-37, 220K (red, red, yellow)
R-36, 47TKQ (yellow, violet, orange)

e
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There are a number of disc capacitors, as well as other types, to be
mounted on the IF printed ecircuit board. Several have the same wvalue.
Sort the disc capacitors into the following groups; .01 pfd (may be marked
10,000 or 1H0K)—seven of this value; .0015 ufd (1500 or 1.5K)—four; 470

ppfd—three. 0047 ufd (4700 or 4.7K)—two; and twa 330 pufd disc capac-

- - - « d .
T T o i

hedded. Mount the capacitors in the followipg order;

—_—— e —

~27, 470 ppfd
"C-11, .0047 pfd

A C-23, 0015 ufd
¥ C-25, .01 pfd

‘itons. This grouping makes it easier to find thé& required capacitors as
g

C-48, 330 upufd
| C-43, .02 pfd
B/C-Eﬂ, 25 pufd
1 C-50, 330 ppid

C-24, 01 pfd /¢-46, 0015 ufd
i C-30, 0015 ufd ;gf _51, .0047 ufd
R} C-32, .01 pfd @(C _52, 470 ppfd

C-33, .01 pfd .E/CC-_LLE, 01 pfd
ot C-35, 002 ufd [YC-41, 0015 ufd

A7 C-45, .01 pfd

/e-37, 01 ufd

CAUTION: Bend L-13 leads carefully to prevent breaking the thin wires.
M Mount L-13, the 5 mh RF choke.

Solder all of the leads and terminals of the parts just mounted to the
metal foil right at the holes in the printed circuit board. Be sure to get
the point to be soldered HOT enough. Refer to page 5 again. After
soldering, cut off all the leads close to the board.

Notice that the three IF transformers are in stand-up cans and each
has four terminals. These three transformers are all the same, so it makes
no difference which vou use as Z-1, Z2-2, or Z-3. The IF transformers must
be installed in the correct locations as shown on the circuit board. There is
a color dot on the terminal-end of each iransformer that must be in the
position shown in Figure 1. The transformers will “snap” in place with
moderate pressure from the top. |

Mount the IF transformers, Z-1, Z-2, and Z-3.

MSE a tube carton to lean the board on edge. This prevents the solder
from running down the terminal inside the transformer and shorting out

the transformer. This would happen if the board were turned completely
aover to solder the IF transformer terminals.

E(Solder each terminal of the three IF transformers to the foil on the

printed circuit board. Solder the clips which hold the transformers in
place. -

Install L-15, the BFO coil {in a two-terminal can). This coil can bhe in-

stalled in only one way. Solder the two terminals of I.-15 and the two
clips which hold the can to the board.
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FIGURE 1. PARTS MOUNTING ON THE IF PRINTED CIRCUIT BOARD




NOTE: There are nine different types of screws suppliﬁd. The following
table lists all of them accerding to thickness and length, starting with the
thinnest and going to the thicker sizes.

SCREWS
THREADS PER INCH AND QUAN-
THICKNESS LENGTH IN INCHES TITY
No. 3 48 x 1/4 g
No. 4 36 x 3/8 2N
No. 6 : J2x1/4 _5j
No. 6 flathead 32.x 5/16 2
No. 6 L 32 x 5/16 644/
No. 6 | 32 x 7/16 237_/
No. 8 32x1/4
No. 6 (setscrews) 32 x1/4 2
No. 8 (setscrews) 32x1/4 4

[Q/Grmup the screws according to the table above.
Before mounting L-14, the QX coil, in its can, two wires must be con-
nected to it. L-14 has two terminals and an adjusting screw. See Figure 2.
FCut 4%” of stranded red wire. Remove %" of the insulation at both
ends. Twist the bare stranded wires tightly, and coat with solder.
Solder one end of this wire to either terminal of L-14.

r@From both ends of another 414" stranded red wire, remove 14" of the
insulation. Twist the bare stranded wires tightly; coat with solder, and

solder one end of this wire to the other terminal of L-14,

& Use two 6-32 x 14" serews, two lockwashers, and two nuis to mount two
pade lugs at the bottom of the QX can.

Install L-14 into its can by pushing the mounting clip of L-14 through

the large hole on top of the @X can so the locating pin comes into place

and the mounting springs “snap” through the large hole. See Figure 2.

Push the two red stranded wires from the QX coil through the large

hole on the IF printed circuit board. | .

A1Install the QX can on top of the board so that the spade lugs fit in the

proper holes. Turn the board over and fasten the QX can using two #6

lockwagshers and nuts over the spade lugs.

NOTE: Mica capacitors may be shaped slightly different, but the elecirical
value does not change.

E]/ ount C-38, a 600 pufd mica capacitor.
ount C-39, a 2700 pufd mica capacitor.

W' Mount C-28, a 2700 pufd mica capacitor.
Mount C-29, a 1000 upfd mica capacitor.
[+ Solder and clip each lead of the four capacitors just mounted. -
‘Rt Bolder either red wire from the @X coil to hole B-1 on the foil side of
e board. See Figure 6.
older the other red wire from the @X coil to hole 24-A on the foil side
of the board. See Figure 6.
ount R-25, 5K0 QX NULL control, from the top of the board. Solder
the three terminals and flat mounting clip surrounded by foil to the
metal foil, |
From the top of the IF printed circuit mount the following tube sockets.
The tube sockets “snap” through the holes to the proper position.

SHIELD CAN
Q MULTIPLIER

LOCATING

MOUNTING SPRING PIN HOLE

SOLDER

L-14
‘ LOCATING PIN  SPADE LUG (2)

SOLDER

RED STRANDED WIRES

FIGURE 2. MOUNTING THE QX COIL

Mount the five 9-pin tube sockets (with a ground clip} for V-4, V-5,
V-6, V-7, and V-8, -

[ﬂanunt the 7-pin tube socket (without a ground clip) for V-9.

CAUTION: When soldering the pins of the tube sockets to the feil, DO

NOT use so much solder that it runs down the pins and comes out the

holes in the top of the socket. If this should occur, your receiver will be

shorted and will not operate when the tube shields are put aver the tubes.
older all of the tube socket pins to the metal foil. Be sure to solder the
large center pins too. |

NOTE: The stand-up type capacitors MUST be poasitioned as shown to

maintain proper polarity of the circuit. They may be marked with a color

dot, a bulge in the side of the case, stamped NEG, POS or +1++. Be
suge the marking is as shown in the illustration.
Mount C-31, a .1 pid stand-up molded tubular capacitor.
Mount C-36, a .1 ufd stand-up molded tubular capacitor.
ount C-53, a 50 ufd 12 v electrolytic capacitor,
Mount C-34, an 8 ufd 150 v electrolytic capacitor.

ErfSulder and clip each lead of the capacitors just mounted.

M Mount C-54, a 20-20 ufd 250 v electrolytic stand-up capacitor. 1t will
mount only one way. Solder the two terminals and the three mounting
tabs of C-54 to the foil of the board.

repare C-49, a 10 pfd 25 v electrolytic capacitor, for mounting by bend-
ing the lead from the 4+++ end along the body of the capacitor. Both
leads will point down. Insert the -+++ lead in hole D, the other lead

in hole C.
E/gnulder both leads of C-49 to the foil. DO NOT CUT THE L.ONGER
LLEAD. Cut only the shorter lead (from the +4++ end).
Put the IF printed circuit board aside for the time being.




FIRST PARTS MOUNTING ON THE CHASSIS

SEE FIGURE 3 ON A LARGE SEPARATE SHEET.

CAUTION: You are now ready to install the parts on the chassis. Some
parts, especially the rotary wafer switches, are quite fragile. When you
handle them, connect, or solder wires to them, DO NOT put undue
pressure on the wafer—it may break easily.

Position the chassis as shown.

m‘rnm inside the chassis, mount J-1, the coaxial ANTENNA jack, with
four 4-36 x 34" screws and matching lockwashers and nuts.

E’fmni outside the chassis, mount TS-1, a two-serew terminal strip. Use
two 6-32 x 5/168" screws, one lockwasher, one solder lug, and two nuts.
Position the solder lug as shown.

[JFrom outside the chassis, mount TS-2, a two-screw terminal strip. Use
two 6-32 x 5/16" screws, Mount TS-3; a four-terminal strip with the
right-hand screw of TS-2 and position as shown. Fasten with two match-
ing lockwashers and nuts.

wunrsnnar TEAror outside the chassis, mount the F-1 fuse holder with the hardware

“supplied. Place the rubber washer under the head of the fuse holder,

Position the terminals exactly as shown. Bend terminal 1 away from the
holder,

HEX NUT

ey
S

III )
....
- q.::ll I _:r_,.

.
» /| LOCKWASHER
'CHASSIS ol

CONTROL

FIGURE 4. HOW TO MOUNT A CONTROL

\

E/Press the large rubber grommet into the hole as shown.

From outside the chassis, mount T5-4, a two-scrqge terminal strip. Use
two 6-32 x 5/16” screws. Mount TS-5, the three-terminal strip with the
screw: of TS-4 closest to the rubber grommet. Position as shown. Fasten
E/éith two matching lockwashers and nuts.

-,

From inside the chassis, mount $-3, the BFO-MVC-AVC-ANL switch
on the front. Use one 38" lockwasher and one nut. See Figure 4. Posi-
tion the terminals as shown in Figure 3.

L/fn a like manner, mount R-44, the 1 megohm AF GAIN control. Use one
35" lockwasher and one nut. Position the terminals as shown in Figure 3.

a like manner, mount S-2, the PEAK-OFF-NULL switch. Use one
38" lockwasher and one nut. Position the terminals as shown in Figure 3.

4 Before mounting C-26, solder one end of a yvellow wire to terminal 1. The
other end of this wire will be connected later, Also, clip off terminal as
shown. From inside the chassis, mount C-26 with three 6-32 x 14" screws.

é From inside the chassis, mount R-24, the 10KQ QX SELECTIVITY con-
trol, with one 34" ground lug, lockwasher and nut as shown in Figure 5.
Position the terminals as shown in Figure 3.

CHASSIS |

LOCKWASHER

A

GROUND LUG

FIGURE 5. HOW TO MOUNT A CONTROL USING A GROUND LUG

L]
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The power transformer, T-2, mounts from the top of the chassis.
EU(ush the seven T—aeads through the large hole as shown.

Fasten T-2 to the chassis with four 6-32 x 5/16" screws, lockwashers,
and nuts.

NOTE: Prop the chassis on a hox to protect the QX coil,
E/Frmn the top of the chassis, mount the IF printed circuit board, foil side

down against the chassis, Use ten 4-36 x 38" screws, nine lockwashers,
one solder lug, and ten nuts as shown.

L-16 is a 5.5 henry filter choke. This choke has two black leads.

joéut both leads of L-16 to 21%”. Remove 14” insulation from each. Twist
the bare wire strands of each lead tightly together, and coat with solder.

from inside the chassis, mount L-16 with two 6-32 x 5/16” screws, Iock-
washers, and nuts. .

FIRST PARTS WIRING ON THE CHASSIS

SEE FIGURE 6 on a large separate sheet.

Stand the chassis on edge with the large square opening to your leit.

@/S'uld:ar terminal 2 on TS-1 to the solder lug mounted with TH-1.

‘ annneet, but do not solder one lead of R-1, 8 68Q resistor (blue, gray,

black), to terminal 1 of TS-2, Connect, but do not solder, the other lead
to terminal 4 of TS-3.

See datail wiring of T3-2 and T5-3 on Figurs 6.

Q/Cunnect, but do not solder, one lead.of C-55, a 0047 nfd (4700 or 4. TK} A
dise capacitor, to terminal 3 of TS-3. Pass the other lead through termi-
nal 2 of TS-3, looping it once. Then solder the lead to terminal 2 of TS-2.

HCﬂnnect, but do not solder, the shortest T-2 black lead to terminal 3 of
TS-3. Connect, but do not solder, the other T-2 black lead to terminal 2

of F-1. : o
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munnect, but do not solder, either of the T-2 green leads to the solder
lug mounted with the IF printed circuit board, as shown. Solder the
other T-2 green lead to hole 4 on the IF printed circuit board,

M%ulder the T-2 red-yellow lead to hole 3.

Solder either of the T-2 red leads to hole 2,
[E/Su]der the other T-2 red lead to hole 1.,

Solder one end of a 115" bare wire to terminal 1 of T8-4. Solder the
other end to terminal 2 of TS-0.

f! Solder one of the L-16 leads to hole 9 on the IF printed circuit board.
Solder the other L-16 lead to hole 18. |

Solder one end of a green wire.to~terminal 3 of S-3. Solder the other
end to hole 27 on the IF printed circuit board.

Solder one end of a blue wire to terminal 4 of §-3. Solder the other end
to hole 29 on the IF printed circuit board.

E%ut an 8%”, an 8”7, and an 113%” length of vninsulated shielded wire.
Prepare as shown in Figure 7.

(1)- REMOVE 172" BRAIDED SHIELDING. {BOTH ENDS)

COAT ENDS WITH SOLDER.

& CAUTION: DO NOT MELT INSULATION

— REMOVE 174" INSULATION. ( BOTH ENDS)

©

(4) - TWIST STRANDS TOGETHER AND
COAT WITH SOLDER. ( BOTH ENDS)

FIGURE 7. PREPARING UNINSULATED SHIELDED WIRES

- m — L — e —




dSnIder the inner conductor of the 8” shielded wire te terminal 2 of $-3.
Solder the other end of the inner conductor to hole 31 on the IF printed
circuit board.

Connect, but do not solder, the inner conductor of one end of the 814"
shielded wire to terminal 1 of 5-3. Solder the other end of the inner
nductor to hole 30 on the IF printed circuit board.

Solder one end of a 3" bare wire to terminal 5 of $-3. Pass the other end
of this wire through terminal 1 of R-44. DO NOT cut this wire. The
free end will be connected later.

ﬁﬂ{ﬂdﬂ* one end of the inner conductor of the 1115”7 shielded wire to ter-
minal 2 of R-44, Being careful NOT to melt the inner insulation, solder
the braided shield of the same end to terminal 1 of R-44. Solder the
inner conductor of the other end to hole 23 on the IF printed circuit
board. To this end of the braided shield solder the long lead from C-49,
left from an earlier step.

rPut a 11" piece of spaghetti on each lead of C-47, a 0047 pfd (4700 or
4.7TK) disc capacitor. Solder one lead to terminal 3 of R-44. Solder the
ther lead to terminal 1 of S-3.

As shown in Figure B, wrap 31" of the bare wire around the three
shielded wires. Solder them together at this point. Push these wires
neatly down against the chassis,

older the ground lug mounted with R-24 to terminal 1 of R-24.

Solder one end of a yellow wire to terminal 1 of $5-2. Solder the other
end to terminal 2 of R-24. -

STEP 1

WRAP 3-1/2" BARE WIRE
ARQOUND SHIELDED WIRES.

LUTER INSULATION |

STEP 2

SOLDER

{DO NOT {}UEHHEAT]

FIGURE 8. GROUNDING 5HIELDED WIRES

Solder one end of a yellow wire to terminal 2 of S-2. Solder the other
end to hole 17 on the IF printed circuit board.”

7. Solder one end uf an orange wire to terminal 3 of 5-2.. Solder the other

nd to hole 22. .
Ménlder one end of a yellow wire to terminal 4 ﬂf 5-2. Solder the other
end to hole 16.

uider one end of an orange wire to terminal 5 of S-2. Solder the other
d to hole 24B,

Solder the free end of the yellow wire previously soldered to terminal
1 of C-26 to hole B-2. |

j}“'&ut a 4" piece of insulated shielded wire. Prepare this wu:'e as shown in

Figure 9A.

gﬁulder the inner cnnductnr at the end with clipped shielding to terminal
7 of 5-2,

B/E‘anlder the other end of the inner conductor of the 4" insulated shielded

wire to hole 14. Solder the braided shielding to the center pin of V-4 as
shown in Figure 6.

|]/6ut a 472" piece of insulated shielded wire. Prepare this wire as shown
in Figure 9B,

‘¥Solder the inner conductor at the end with the 3” bare wire to hole 15.
The other end of the 3" bare wire will be connected later.

m/gplder the inner conductor at the other end of this 417%2” insulated shielded-
wire to terminal 6 of S-2.

COAT WITH SOLDER
Jd BRAIDED SHIELDING

TWIST AND COAT WITH
SOLDER

AROUND BRAIDED
SHIELDING’

FIGURE 9. PREPARING INSULATED SHIELDED WIRES
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PREPARING AND INSTALLING

SEE FIGURE 10A.

rim the 9-conductor cable to 28°.

']/Strip 71" guter covering from one end of the cable. Strip 412" outer
covering from the other end. Be careful not to damage the insulation
of the ¢ individual wires.

Shorten the wires at each end of the cable to the lengths given in Figure
10A. The lengths are measured from the end of the outer covering.

Remove 14" insulation from all wires at both ends of the cable. Twist
the bare ends of each wire and coat each lightly with solder,

*

It is easier to connect the cable to S-4 and R-2 before they are perma-
nently mounted inside the chassis. A convenient, temporary mounting
place is the outside of the chassis, at the 2 unused mounting holes near the
corney of the chassis.

E,Tempﬂrarily mount S-4 (OFF-STBY-RCV-CAL switch) and R-2 {(3KQ
" RF GAIN control) on the outside of the chassis. Position the terminals
as shown in Figure 10B.

dSEE Figure 10B. Place the end of the cable, from which 4" cuter covering
was stripped, in position for wiring to S-4 and R-2.

STRIP 4" CUTER
COVERING, THIS END

STRIP 7-1/2" DUTER
COVERING, THIS END

it
BROWN, 7-1/2" WHITE, 4

£ _—BLUE, T-1/2”

ORANGE, v __7//"/'7— i
/  GREEN,
_ GREEN,1-1/2

VIQLET, 3"
YELLOW, 2-1/4"
RED, 2-1/4"

AROWN, 4"

aLUE, 3-3/4 "
RED, 3-3/8"

WHITE , 3"

n
BLACK, 2-1/2" BLACK, =

REMOVE 1/4" INSULATION FROM ALL WIRES AT BOTH ENDS OF
THE CABLE. TWIST ENDOS AND COAT WITH SOLDER.

FIGURE 10A. PREPARING THE 9-CONDUCTOR CABLE
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ORANGE 3-3/4"
VIOLET, 3-3/4

THE 9-CONDUCTOR CABLE

SEE FIGURE 10B.

" Solder the brown wire to terminal 1 of R-2.
m/s lder ‘the orange wire to terminal 2 of R-2.
aélder the violet wire to terminal 3 of R-2.
A" Solder the white wire to terminal 1 of 5-4.
4”Solder the blue wire to terminal 2 of 5-4.
d’Solder the red wire to ferminal 3 of 5-4,
Z/Snlder the black wire to terminal 4 of 5-4.
[J~Solder the green wire to terminal 5 of 5-4,
[ Solder the yellow wire to terminal 6 of S-4.

:
i E©5
= il

NOTE: FOR EASE IN WIRING,
TEMPORARILY MOUNT S-4
AND R-? ON THE QUTSIDE

OF THE CHASSIS

FIGURE 10B. WIRING R-2 AND 5-4




SECOND WIRING ON THE CHASSIS

SEE FIGURE 11 on a large separate sheet,

[E@Ermanently mount B-2 and 5-4 inside the chassis. Use hardware as
shown in Figure 4. Carefully route the 9-conductor cable as shown in
Figure 11. To protect S-4, do not allow the cable to pull on the switch.

u"i’rup the chassis up as shown,
Refer to the detail of TS-2 and TS-3 on Figure 11.

|j/éulder the yellow wire to terminal ¥ of TS-2.

Méulder the violet wire to terminal 4 of TS-3.

dﬁnlder the ,black wire to terminal 3 of TS-3.

mﬁlnnnect, but do not solder, the green wire to terminal 2 of TS-3.
Q/ Connect, but do not solder, the red wire to terminal 1 of TS-3.

i Solder t}?e 1:l.lni'hit\c'.- wire to terminal 1 of TS-5.

E/SGlder T?‘AE l;f?ru“m wire in hole 20 on the IF printed circuit board.
[{Solder e blue wire in hole 12,

E(Sﬂlder the nfange wire in hole A-1.

MSGI&E one end of an orange wire to the center terminal of J-1. The
nj:her nd of this wire will be connected later.

M‘:’:ﬂdﬂ ocne lead of C-56, a 0047 pfd (4700 or 4.7K) disc capacitor, to
terminal 2 of F-1, Solder the other lead to terminal 2 of TS-3.

|
E(Frﬂrrj;utside the chassis, push the bare end of the line cord through the
grommet near F-1. Tie a knot in it 116" from the bare end.

IIfSuldei; either of the line cord wires to terminal 1 of F«1, Solder the re-
maining wire to terminal 1 of TS-3.

EJMount .T-E, the phone jack,' with the hardware (flat washer outside of
chassis) supplied. Position the terminals as shown.

Connect, but do not solder, the free end of the bare wire previously
soldered to terminal 1 of R~44 to terminal 1 of J-2.

m,ﬂ'ﬁﬁer one lead of B-51, a 3312 resistor (orange, orange, black), to termi-
nal 1 of J-2. Connect, but do not solder, the other lead to terminal 3
of J-2.

rgﬁéder one end of a white-blue wire to terminal 2 of J-2. Solder the

other end to terminal 2 of TS-4.

[léllnse the plates of C-40, the 50 puid BFO capacitor, to protect them.
C-40 is stamped 281011 and must not be confused with the 80 puf
capacitor which has more plates, -

mgum inside the chassis, mount C-40 and the “L” shaped BFO shield
plate. Insert the bushing through a lockwasher, the shield, the chassis,
and a flat washer, Tighten the nut supplied over the bushing.

[ﬂ/éut and prepare a 5" shielded wire as shown in Figure 7.

@Sﬁlder one end of a 1%4"” bare wire to the braided shield at one end of
¢ the 5” shielded wire, Solder the inner conductor in hole 28 on the IF

printed cirenit board. Solder the other end of the 13" bare wire in
hole 35.

Er‘/SﬂIder' the inner conductor at the other end of the 5" shielded wire to
terminal 3 of C-40. -

Before mounting R-32, a 10 meg{l resistor (brown, black, blue}, clip
both leads to ¥4". Solder one lead of R-32, in hole 19 on the foil side of
the IF printed circuit board, Solder the other lead to hole 36. Be sure
the leads do not touch another part on the other side of the board.

/

Prepare a 6” uninsulated shielded wire as shown in Figure 7.

At one end of this shielded wire, wrap a 1” bare wire once around the
shielding. Solder it. |

m/:it the end with the bare wire, solder the inner conductor to terminal 2
of C-40. Solder the free end of the bare wire to terminal 1 of C-40.
Solder the inner conductor at the other end to hole 32.

13



PARTS MOUNTING AND WIRING ON THE
RF PRINTED CIRCUIT BOARD

‘ SEE FIGURE 12.

As you did with the IF board, inspect this board carefully. Here, too,
the twoe sides are different: A component side which has an outline of the
parts printed on it, and a metal foil side with the wiring pattern etched on
it. Hold the beard so the component side is toward you. Mount parts from

the component side in the following order. Check off each step as com-
pleted. |

%uunt C-57, a 100 uufd mica capacitor.
ount R-52, a 1 meg(} resistor (brown, black, green).
ount C-59, a .01 ufd (may be marked 10,000 or 10K} disc capacitor.
Mount R-4, a 33Q resistor (orange, orange, black),
ount C-3, a .01 ufd (10,000 or 10K) disc capacitor.
ount C-9, a 01 pfd (10,000 or 10K) disc capacitor.
W Mount C-62, a 01 ufd (10,000 or I0K) disc capacitor.
" Mount C-7, a .01 pfd (10,000 or 10K) dise capacitor.
[]410111:11: R-8, a 4TK(} resistor (yellow, violet, orange).
eruunt R-9, a 68Q resistor (blue, gray, black).
[@Mount C-8, a .01 ufd (10,000 or 10K) disc capacitor.
4 Mount R-11, a 22008 resistor (red, red, red).
E/Muunt R-10, a 68000 resistor (blue, gray, red).
ount C-20, a 560 upfd (00058) disc capacitor.
ount R-53, a 10KQ resistor (brown, black, orange).
Mount R-15, an B20K(! resistor (gray, red, yellow).
ount R-13, an 82KQ resistor (gray, red, orange).
Mount R-5, a 27TKQ resistor (red, violet, orange).
J Mount R-14, a 1500 resistor (brown, green, brown).
ount C-61, a .01 pfd (10,000 or 10K) disc capacitor.
Mount C-21, a .01 pfd (10,000 or 10K} disc capacitor.
Mount C-22, a .01 pfd (10,000 or 10K) disc capacitor.
Mount C-6, a 100 uufd (0001} mica capacitor.
Mount C-58, the odd-shaped 100 pufd mica capacitor with the glazed
. _body and both leads coming from the same side.

Mount R-7, a 10KQ 1 Watt resistor (brown, Black, orange}.
Mount C-11, a .01 pfd (10,000 or 10K) disc capacitor.
Mount R-8, a 47000 2 Watt resistor {yellow, violet, red)

ount C-14, a 2000ppfd (002 or 2K) mieca capacitor.
Mount C-13, a 680 uufd (.00068) mica capacitor,
Mount C-15, a 5000 uufd (.005 or SK) mica capacitor.

ount R-12, a 33Q resistor (orange, orange, black).
Mount V-1, a 7-pin tube socket with a ground clip, as shown.
Mount V-2, a 9-pin tube socket with a ground clip, as shown.
Mount V-3, a 7-pin tube socket without a ground clip, as shown.
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Q(C'heck your work thoroughly., When you are satisfied that all parts are
mounted correcily, turn the board over and solder each lead to the foil
at the point where the lead comes through the board. Be sure to use
enough heat to get a good soldered connection. Cut off the excess leads
close to the board. Refer to page 5. Carefully solder all the tube socket
pins to the foil pattern. Be sure to solder the center pins.

As shown, insert the following wires from the component side, and solder
them on the foil side. |

A Solder one end of a yellow wire to hole X. The other end of the wire
will be connected later.

Solder one end of a green wire to hole ¥. The other end of the wire will
be connected later. .

dﬁulder one end of a green wire to hole Z. The other end will be con-
nected later.

JFI‘GI‘H the foil side of the board, mount S-1, the three-wafer printed
circuit bandswitch. S-1 will fit only one way. Insert the- terminals of
5-1 firmly into the matching holes in the printed circuit board.so the
shoulders of the terminals seat against the board.

The switch must be firmly and evenly attached to the bodrd with neo
strain on either the switch or the board, Turn the board &ver so the
edge of each switch wafer is flat on your working surface. Ggntly press
down on the board near the ocuter TWOQO terminals of the fqont wafer.
Solder these TWO outer terminals {from the component side) as the
board is pressed down. |

NOTE: Hold the soldering iron tip against the switch terminal and let
the solder flow down inside the metal hole to make a gundtl;le:fri:ul

connection between the switch terminal and the foil conductor on the
other side of the board.

Press down on the board, and solder the outer two termi of the
center wafer and the rear wafer. After each outer terminal|of each
wafer is well soldered, solder all the other terminals of each er. Be
sure the solder flows down into the hole, but do not let it ﬂow' onto an

. . |
adjocent terminal or to nearby parts. ;

(X Mount C-4, a .1 pfd stand-up tubular capacitor. Be sure tha" polarity
marking is positioned as shown. Solder and clip both leads.




o W T TR T TR

C—-14
2000 upfd

C-15
000 uufd

FIGURE 12. FIRST WIRING ON THE RF PRINTED CIRCUIT BOARD
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FIGURE 13. MOUNTING THE COILS

MOUNTING THE COILS

Coils L-1 through L-12 MUST BE
CORRECTLY POSITIONED AND
MOUNTED or the receiver will not
work, Carefully, but firmly, ingert
the coils from the componént side
of the board. BE SURE THE NUM-
BER ON THE SIDE OF THE COIL
FACES THE SAME NUMBER
PRINTED ON THE BOARD. For
example, Li=4 must be mounted so
that the 4 on the coil faces the 4 on
the board, as shown in the detsil on
Figure 13.

ount L-8, with C-64 attached.
Mount L.-7.

ount L-12.
Mount L.-11.

ount L-2.

o Mount L-9.
E.mﬁunt L-10.

4 on coil faces
4 on board



' SOLDERING THE COILS

Before soldering the coil terminals, be sure
each coil is firmly and flatly seated on the hoard.
If these coils are not soldered in .a perfectly
vertical position, it may be difficult to adjust
the slugs and align the receiver.

Eyq‘um the board over. Do not bend the coil
terminals. Solder all the coil terminals to

the foil pattern. Handle the beard carefully
so that you do not damage any of the coils.

SOLDER BARE WIRE
TO BRACKET (BOTH ENDS)

NOTE EXPOSED

BEND TERMINALS WHITE CERAMIC

5 THROUGH 8
AS SHOWN

END VIEW
- FIGURE 14. PREPARING THE TRIMMER STRIPS

HOW TO PREPARE AND INSTALL THE TRIMMER 5TRIPS

SEE FIGURE 14.

Two, identical trimmer strips are supplied. Each consists of four 3-30
pufd trimmers mounted on a bracket. Notice that terminals 1, 2, 3 and 4
on one side of each trimmer are just below the exposed white ceramic, as
shown in Figure 14. These terminals must be preperly identified and wired or
the recaiver will not work.

. R B
Bénsitinn one of the trimmers exactly as shown in Figure 14. This trim-

er will be used as C-186.

%ﬂlder one end of a 4” hare wire to one end of the baacket of the C-16
trimmer. Pass the wire along terminals 1, 2, 3 and 4. These are the
terminals on the side which has exposed white ceramic. Solder the free
end of the bare wire to the other end of the bracket.

Solder the bare wire to terminals 2, 3 and 4 of C-16. Do not solder

rminal 1. |
DZ‘;lder one lead of C-63, a 33 ppfd mica capacitor, to terminal 1 of C-18.
Connect, but do not solder, the other lead of C-63 to terminal 5 of C-16.

dPnsiﬂnn the other trimmer strip, C-12, exactly as shown in Figure 14.

[JBolder one end of a 4" bare wire to one end of the C~12 bracket. Pass
the wire along terminals 1, 2, 3 and 4. These are the terminals on the
side which has exposed white ceramic. Solder the free end of the bare
wire to the other end of the bracket.

older the hare wire to terminals 1, 2, 3 and 4 of C-12.

. [ Bend terminals 5, 6, 7 and 8 of C-12 and C-16, as shown.

17



REMOVE ROSIN FROM
AROUND HOLES MARKED #

BANDSWITCH GROUND LUG

E 3
*
END OF
WIRE 70
¥
FR ONE .
. OF A 34
WIRE TO
J.
* ¥
£,

ENDS Of C-16

FIGURE 15. MOUNTING C-16 (TRIMMER STRIP)
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SEE FIGURE 15.

E’ﬁﬂud electrical contact hetween the foil side of the RF board
and the RF subchassis is necessary for proper operation of
your receiver. The foil side of the RF board may be coated
with a protective layer of rosin, Remove it by lightly touch-
ing your hot soldering iron around the holes marked with an
asterisk (*) as ghown in Figure 15, The rosin will melt and
a clean, shiny spot will appear.

[&The bracket of C-16 (the trimmer strip with C-63 attached)
must be raised from the BF board. To mount C-16 use the
two B-32 x 7/168” screws as follows: Insert each screw

through a lockwasher, through the C-16 bracket, through two
flat washers, and through the RF board. Tighien a nut over
each screw.

f]’SnIder one end of a 114" bare wire in hole C. Sﬂlder the other
end to terminal 6 of C-186.

JPush a 35" piece of spaghetti over a 1" bare wire. Solder one
end of this wire in hole B. Solder the other end to terminal 5
of C-186.

d Solder one end of a 1” bare wire in hole D. Conneet, but do
not solder, the other end to terminal 7 of C-16.

[jSulder one end of a 135” bare wire in hole E. Connect, but do
not solder, the other end to terminal 8 of C-16.

ﬂ Solder one end of a 1” bare wire in hole H. The other end will
be connected later.

Solder one end of a 34" bare wire in hole J. The other end
will be connected later.




SEE FIGURE 16.

Mount C-12 (the other trimmer strip) with one
6-32 x 5/16” screw, lockwasher, and nut, Position
it as shown.

Solder one end of a yellow wire in hole F. Solder
the other end to terminal 5 of C-12.

-+

ﬂ Conneet, but do not solder, the free end of the .%"
bare wire previcusly soldered in hole J to terminal

6 of C-12.

@Péh_ 17 of spaghetti over each lead of C-19, a
10 ppfd disc capacitor, Solder one lead to terminal

6 of C-12. Solder the other lead to terminal 7 of
C-16.

rim a vellow wire to 314”. Solder one end in hole
G. Solder the other end to terminal 7 of C-12,

H,CGMEEt, but do not solder, the free end of the 17

bare wire previously soldered in hole H to terminal
8 of C-12.

#’ush a 1%” piece of spaghetti over each lead of
C-18, a 33 upfd tubular capacitor marked with
orange, orange, white color bands, Solder one lead
of C-18 to terminal 8 of C-12. Solder the other lead
to terminal 8 of C-16.

%ﬁlder one end of a 3” bare wire to the foil as
showm. Solder the other end to the BANDSWITCH
ground lug.

SOLDER BARE WIRE BANDSWITCH GROUND LUG
TO FOIL AS SHOWN -

C-1& TRIMMER STRIP

FIGURE 16. MOUNTING C-12 (TRIMMER STRIP)

C-12

SCREW TO BE
ADDED LATER

19



BEND DOWN
TERMINALS
AS SHOWN

RF SUBCHAS S!S =

O )
o © O
[_,.Iﬂ
¢ O
o -]
$ o
)
Yo
)
o 0 O

R.F. SUBCHASSIS

=3 o
MOLMNTING HOLES FOR &
BOTTOM VIEW

LOCKWASHER
SCREW (3}

FIGURE 17. MOUNTING C-1 {(MAIN TUNING CAPACITOR)

20

PARTS MOUNTING AND WIRING OF THE RF SUBCHASSIS

SEE FIGURE 17.
|¥Insert the three rubber grommets in the holes as shown.

E{Clpse the plates of C-1, the MAIN TUNING capacitor, so they
are fully meshed to protect them from damage. Bend the termi-
nals of C-1 as shown.

D/Dn top of the RF subchassis, mount C-1 with three roundhead
8-32 x 14" screws, lockwashers, and #10 {flat washers. BE
SURE THE FRAME OF C-1 IS PARALLEL TO THE EDGE

OF THE CHA®SSIS.

[g/ﬂﬁach a spade lug to the RF shield plate with a 6-32 x 5/16”
screw, lockwasher, and nut as shown in Figure 18A.

The RF shield plate also mounts on top of the RF subchassis.
Refer to Figure 20 and the photograph on page 45 for the correct
positioning of the shield plate. Use a lockwasher and a nut to

mount it.

REAR SHIELD OF SUBCHASSIS

SOLDER TO C-
SMALL O €
FLAT WASHER ,
{IF NEEDED) :
LOCKWASHER | R.F
' SHIELD
: PLATE
[
t

oA
\

NOTE
! OFFSET

SPADE ' @-

LUG i
%7 (NOTE OFFSET)

LOCKWASHER

FIGURE 18. MOUNTING THE SPADE LUGS




SUEGH.I-S‘HE--.\_‘
— -
@ .
-
; ey
-,
| GHEEN SCREW OF TS-7

FROM HOLE"

SPADE LUG OF
H-F. SHIELD

RE&AR SHIELD

SPAGE LUG
TO HOLE "K*

~__3

"
-

i o _-.":'
i == t’:"
i, " L)
- _?L;j.f J
i _J;:._ — =

_'_:_h-|_.‘

RE. PHIHTED,/

CIRCUIT BOARD LOCHWASHER (T)

SCREW(T)

FIGURE 19. MOUNTING THE RF SUBCHASSIS

SEE FIGURE 19.

T1/Close the plates of C-3, the 80 pufd ANTENNA

/CONTROL, stamped 281016. From inside the RF
subchassis, moont C-3 with the hardware supplied.
Position the terminals as shown.

E‘IEn!der one end of o yellow wire io terminal 1 of C-3.
Pass the other end through grommet F. This end
ill be connected later,

Mount a spade lug on the rear shield of the HF sub-
chassis. Use a 6-32 x 5/18" screw, lockwasher, fiat
washer, and nut as shown in Figure 18B. The lock-
washer and the flat washer go between the spade lug
and the shield. Position the spade lug as shown.
Tighten a nut over the spade lug.

TS-7 is & two-terminal strip with a separate mounting
foot located between the two terminals. Do not confuse
it with TS-6, a two-terminal strip which does not have
a separate mounting foot,

[l See Figure 20 on a separate sheet. Mount To-T, a
two-terminal strip, on the RF subchassis, Use a
6-32 x 5/18" screw, lockwasher and nut,

Position the RF printed circuit board and the RF
subchassis as shown in Figure 18,

i Pass the free end of the green wire previously sol-
dered in hole ¥ through grommet E.

[ Pass the free end of the green wire previously sol-
dered in hole Z through grommet D

e

[Align the spade lug (attached to the rear shield of
the subchassis) so it fits through hole K. Remove the
nut from the end of the C-18 bracket that is nearest
terminal 8. Do NOT lose the washers. Attach the
board to the subchassiz with seven (6-32 x 5/168"
screws and lockwashers,

If the mounting holes on the printed circuit board
do not align with the threaded holes on the subchassis,
remove or add a flat washer in the mounting of the spade
lug a= shown in Figure 18B.

E/Ig"aﬂzu the printed circuit board to the spade lug with
a lockwasher and a nut

the free end of the yellow wire coming from
hole X to terminal 2 of C-3.
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RESISTANCE CHECKS ON THE RF PRINTED CIRCUIT BOARD -

If you have an chmmeter, check the resistance between ground and the
following test points on the RF printed circuit board. {These measurements
are to be made without the tubes in place.) A convenient point for ground
connection is the copper-covered corner of the board stamped *820020”.

Experienice in kit building shows that wrong resistance readings are
usually caused by “cold” solder connections, connections left unsoldered,
using too much solder on the printed circuit board, mounting a component
at the wrong holes or wrong mounting of the coils. Carefully recheck the
whole wiring of the RF printed ecircuit board, especially the mounting and
soldering of the bandswitch to the board and the mounting of the coils.
If in doubt about a soldered connection, heat the connection again and apply

a litfle more solder
Between ground and hole 6, the meter should indicate an open circuit.
This checks for short circuits in the filament circuits of V-1 and V-9.

Between ground and hole 11, the meter should indicate BOOK(Q, This
I;!{t:}mu::ks for short circuits and continuity in the B+ circuit.

Between ground and hole 10, the meter should indicate an open circuit.
This checks for short circuits in the AVC line.

Qf]?:eﬁtween ground and huIEEE the meter should read under 409, with the
BANDSWITCH in the A, B, C, or D position. This tests the antenna
circuit.

Between ground and the green wire from hole Z on the component side,
the meter should indicate open circuit, except in BANDSWITCH posi-
tion D, where the ohmmeter should read less than 10. This checks the
oscillator tuning circuit.
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PARTS MOUNTING AND WIRING ON TOP OF THE CHASSIS

SEE FIGURE 20 on a large separate sheet,
!

ﬁ Position the chassis as shown.

E’éx top of the chassis, mount the bracket for the dial crystal close to
the IF printed cireuit bnarﬂ Use two 6-32 x 5/16” screws, lockwashers
and nuts. |

E(Mnunt TS-6, a 2-terminal strip, on one of the L-shaped dial support
brackets Use a 6-32 x 5;’16 screw, lockwasher, and nut. Position TS-6
[ as showmn.

j Mount the L-shaped dial support bracket {with TH5-6) on top of the
chassis. Use two 6-32 x 5/16™ serews, lockwashers, and nuts.

Close the plates of C-2, the BANDSPREAD capacitor, to protect them,

%‘S]ide the shaft of C-2 through the lower hole in the dial support bracket |
with TS-6,

Mount C-2 on top of the chassis with three 6-32 x 5/16” screws and
lockwashers.

[Q/Mnunt the vernier drive in the large lower hole of the other L-shaped
dial support bracket. Use two 6-32 x 5/18” screws, one lockwasher, one
solder lug, and two nuts,

E/Muunt this dial support bracket loosely on top of the chassis. Use two
6-32 x 5/16" screws, lockwashers, and nuts. -

CAUTION: Keep the plates of C-1 closed during the following steps.

ﬁlip one collar of a shaft coupler on the shaft of C-1. Tighten the set-
screw slightly. .

NOTE: When you place the RF subchassis into position, be sure the
9-conductor cable is out of the way so 5-4 is not damaged.

E’éace the main chassis over the subchassis assembly, as shown. Lift the
subchassis into position, and slip the vernier drive into the other collar
of the shaft coupler. Fasten the subchassis to the main chassis with
twelve 6-32 x 5/16” screws and lockwashers. Two of these screws also
fasten the left dial crystal bracket to the main chassis.




dLnﬂ-sen the setscrew on the C-1 end of the shaft coupler and align this
part on the two shafts. Tighten both setscrews,

dﬂe sure the shaft of C-1 and the shaft of the vernier drive are in line,

That is, one shaft must not be either higher or lower, or to the right or

. left of the other, as illustrated below. If the shafts do not line up,

loosen the vernier drive screws and the dial support bracket screws and
reposition so the shafts are perfectly in line. Tighten the screws.

I gy .
TOP VIEW
1
VERNIER
SHAFT
C-T\SHAFT
_ N g H == --
SIDE VIEW :

FIGURE 20A. SHAFT ALIGNMENT

V| Solder one end of a 134" bare wire to terminal 3 of C-1. Connect, but
. do not solder, the other end to terminal 2 of TS-7.

gﬂnnnect, but do not solder, one lead of C-~10, a 200 uufd (.0002) mica
capacitor, 10 terminal 2 of TS-7. Connect, but do not solder, the other
lead to terminal 1 of TS-T.

d Solder one end of a red wire to terminal 1 of TS-T7. Solder the other end
to terminal 1 of C-2.

E’Trim the green wire coming through grommet D to the correct length to
connect to terminal 2 of TS-7. Solder it to terminal 2.

@/frim the green wire coming through grommet E to the correct length to
connect to terminal 2 of C-1. Connect, but do not selder, it to terminal 2.

[E/énlder'nne end of an orange wire to terminal 2 of C-1. Solder the other
end to terminal 2 of C-2.

mcﬂder the yellow wire coming through grommet F to terminal 1 of C-1.

1XSolder the top of the RF shield plate to the frame of C-1 as shown.

ijémn the component side of the IF board, insert one end of a white-red
wire in hole A. (Solder it on the foil side.} Route it as shown, Connect,

but do not solder, the other end to terminal 1 of TS-6.

gﬂefnre mounting the MAIN TUNING and BANDSPREAD dials, be sure
there is a setscrew in the hub of each dial.

Slip the BANDSPREAD dial (with five scales of numbers printed on it) |
over the shaft of C-2. DO NOT tighten the setscrew of the dial.

E‘KSlip the MAIN TUNING dial (with four scales of numbers printed on it)
over the long thin shaft of the vernier drive. DO NOT tighten the dial

j- setscrew.

]
7] Attach the dial erystal to the two dial crystal mounting brackets. Use
four 3-48 x 14" screws and nuts,

Eﬁurn the shaft of C-1 fully counterclockwise so the plates are fully closed.
Push the MAIN TUNING dial as close as possible to the dial crystal with-
out letting the dial touch the bracket. Align the hairline at the low fre-
quency end of the dial with the hairline on the crystal. Tighten the set-
SCTEW,

gTum the BANDSPREAD capacitor shaft fully counterclockwise so the
plates are fully closed. Push the BANDSPREAD dial as close as possible
to the dial erystal without letting the dial touch the bracket. Align the
hairline at the low frequency end of he dial, with the hairline on the
crystal. Tighten the setscrew,

For accurate hairline alignment for both MAIN TUNING and BAND-
SPREAD dials, it may be necessary to readjust the position of the dial crystal.
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SEE FIGURE 21 on a large separate sheet.

Q’{:‘nsitinn the chassis as shown.

’{ut one of the collars of a shaft coupler on the shaft of the BAND-
SWITCH. .

| Jé‘ut the BANDSWITCH shaft assembly together as shown in Figure 22,

After the “C” washers are in the grooves crimp them so they don’t fall
off. _
NUT—".—"@ .

SHAFT

" %\m CKWASHER

CHASSIS FRONT

GROOVES FOR ¢
WASHERS

'c' WASHERS

BUSHING

FIGURE 22. BANDSWITCH SHAFT ASSEMBLY

Mount the BANDSWITCH shaft assembly on the front of the chassis.
Use a %" lockwasher and nut in the same manner as used to mount the

other controls and switches. Be sure to insert the shaft end into the
other collar of the shaft coupler. Tighten the setscrews on both collars.

E(Snlder the free end of the orange wire previously soldered to the coaxial
antenna jack, J-1, in hole 1 on the RF printed circuit beard.

Solder one end of a red wire to terminal 1 of TS-1. Solder the other end
in hole 2 of the RF printed cireuit board.

Solder one end of a viclet wire in hole 10 on the RF printed circuit
board. Solder the other end in hole 10 on the IF printed circuit board.
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older one end of a blue wire in hole A on the RF printed circuit board.
Solder the other end in hole A on the IF printed circuit board.

1der one end of a violet wire in hole 6 on the RF printed circuit board.
Solder the other end in hole 6 on the IF printed circuit board.

older one end of a violet wire in hole 11 on the RF printed circuit
board. Solder the other end in hole 11 on the IF printed circuit board.

Prepare a 7" insulated shielded wire as shown in Figure 9B, but do not
use any bare wire. |

Solder the inner conductor of this 7% wire (the end with %" braided
shielding exposed) in hole 13 on the IF printed circuit board. Solder
the other end of the inner conductor in hole 13 on the RF printed circuit
hoard. |

Q‘é’here is a bare wire soldered to the wire previously soldered to hole 15.
Position this bare wire as shown. Being careful not to melt the inner
insulation, solder the bare wire to the shielding of the wire previously
soldered into hole 13. Now, solder the loose end to the solder lug near
the IF printed circuit board. |

Before mounting the output transformer, T-1, prepare the blue and red
leads as follows:

@/Clip both the blue and red leads to 4”. Remove 147 of insulation from
the end of each lead. Prepare the end of both leads by twisting the
stranded bare wires tightly and coating with solder.

Push the 214" piece of shielding over the blue lead. NOTE: The shield-
ing MUST be as close as possible to the bare end of the blue lead, but not
so close that it will touch the foil of the printed circuit board when the
blue lead is connected. Be careful NOT to melt the blue insulation, and
coat both ends of the shielding with solder, Do not overheat!

@’éum inside the chassis, mount T-1. Use two 6-32 x 5/16" flat-head
screws, one lockwasher, one solder lug, and two nuts. Note that the
chassis holes are countersunk for these flat-head screws.

' Solder the T-1 red lead in hole 25 on the IF printed circuit board. Solder
the T-1 blue lead in hole 26 on the IF printed circuit board.

Solder one end of a 216" bare wire to hole 34 on the IF printed circuit
board. Be careful not to melt the blue insulation, and solder the other
end of the bare wire to the end of the braided shield of the T-1 blue lead
as shown. NOTE: T HIS BARE WIRE MUST BE SOLDERED VERY
CLOSE TO THE END OF THE BRAIDED SHIELD CLOSEST TO THE
IF PRINTED CIRCUIT BOARD. IF THE WIRE IS NOT SOLDERED
T THIS END OF THE BRAIDED SHIELD, A GROUND LOOP WILL
BE SET UP AND OSCILLATIONS MAY RESULT.




“J Connect, but do not suldér, eifher one of the two thin leads of T-1 to the
fnlder lug which was mounted with T-1.

lanIder one end of a yellow wire in hole 33 on the IF printed circuit
hoard. Solder the other end to the solder lug which was mounted with T-1.

Push a 3" piece of spaghetti over the other thin lead gf"T—l. Now solder
this lead to terminal 3 of the phone jack, J-2.

FINAL PARTS MOUNTING AND WIRING

SEE FIGURE 23 on a large separate sheet.
E{Tum the receiver right-side-up.

Install I-1, the MAIN TUNING dial light in a socket. Snap the socket
into position as shown by squeezing the two tabs against the socket and

catching them in the notches on the dial support bracket, while releasing
pressure.

oy
ﬁ/ Cut the black I-1 lead tﬂi*i}*i Solder the black I-1 lead to the solder lug
mounted on the MAIN ING dial support bracket. Cut the red lead
6? and connect, but do not solder, it to terminal 1 of TS-6.

In a similar manner, ingtall I-2 in the other socket and snap I-2 into the
notches in the BANDSPREAD dial support bracket.

d Cut the red and the black I-2 leads to 4”. Solder the black 1-2 lead to
terminal 2 of TS-6. Solder the red I-2 lead to terminal 1 of TS-6. Route
both leads as shown,

SEE THE PHOTOGRAPH ON FRONT COVER

The panel marking strips are to be assembled to the front panel.

T Insert the heads of three 4-36 x 33" screws into the groove of each panel
marking strip. Position these screws so they align with the holes in the
front panel, |

m'%unt the panel strip marked OFF-STBY-RCV-CAL ete. on the front
~ panel. Fasten the strip with three #4 nuts.

In a like manner, mount and fasten the panel strip marked RF' GAIN,
etc. on the front panel.

a like manner, mount and fasten the unmarked panel strip on the
front panel.

Tip the receiver back so the front of the chassis is up,

E/Place the front panel on the receiver so all the shafts are through the
holes. Fasten the panel with a 25/64” flat washer and a nut on each of the
following controls: OFF=STBY-REV-CAE; RF-CARE AF-GAMN: and

'B=MVC-AMC-A0 s,
Put knobs on the shafts of the following controls, Tighten each knob set-
screw against the flat on the shaft.

OFF-STBY-RCV-CAL-Y
PEAK-OFF-NULLY
BFO-MVC-AVC-ANL ¥
Ej/Turn the shafts of the following controls all the way to the left. Position

the white dot on the knob toward the lower left corner of the panel, and
tighten each setscrew.

RF GAIN d

QX SELECTIVITY
AF GAIN

N] Turn the shaft of the BFFO control so the plates of the capacitor are half
opexr{. Put a knob on this shaft, and position the white dot on the knob
the middle reference line on the panel. Tighten the setscrew.

Turn the shaft of the QX TUNE centrol fully counterclockwise so the
capacitor plates are fully open. Push the red pointer over the copper
shaft of the QX TUNE control so the pointer points directly to the left.
Put a knob on the vernier shaft {end section of the shaft). Tighten the

setscrew, |
/

(Turn the shaft of the A-B-BAND-C-D switch all the way to the Ieft
Position the white dot on the knob at A, and tighten the setscrew.

Again place the receiver in the upright position,
[EZ

ush a large knob on both the MAIN TUNING and BANDSPREAD dial
shafts. '
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[ Assemble the ANTENNA CONTROL shaft and bushing as shown in
Figure 24. After the “C” washers are in the grooves, crinp them so they
don’t fall off.

GROOVES FOR
‘%..C' WASHERS

NUT

FLATWASHER

'C’ WASHERS

%\LGEKMSHER

PANEL FRONT

- BUSHING

FIGURE 24. ANTENNA CONTROL ASSEMBLY

E/Insert two #8 setscrews into each collar of the flexible metal shaft be-
fore you mount it. |

ngﬁloﬁnt the ANTENNA CONTROL shaft assembly on the front panel.
Slip the collar at one end of the shaft coupler over the shaft of the

ANTENNA CONTROL shaft assembly. Tighten the setscrews. Slip the

collar at the other end of the flexible metal shaft over the shaft of C-3.
Tighten the setscrews. Push the small red knob on the shaft of the
ANTENNA CONTROL, and tighten the setscrew.

]S/n;&p the fuse, F-1, into the cap, and tighten the Eap on the fuseholder.

{T‘um the RF GAIN and AF GAIN controls fully counterclockwise.

Turn the OFF-STBY-RCV-CAL switch to the OFF position.

DO NOT TOUCH ANY OF THE WIRING WHILE THE RECEIVER IS5 PLUGGED
INTO A POWER OUTLET. |

@ Plug the receiver into an AC outlet, supplying 110-120 volts, 50-60 cycles
AC. (If you are in doubt about the type of power you have, consult your
local electric company before plugging in the receiver.)
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@Turn the OFF-STBY-RCV-CAL switch to the STBY position. The two
dial lights should light. Now switch to RCV and CAL. The dial lights
shouid be on in these switch positions also.

E"{um the OFF-STBY-RCV-CAL switch to the OFF position,

'wﬂ to the photograph on page 45. Install V-1, V-2, V-3, V-4, V-5,
-9 1

V-6, V-7 and V-8 in their sockets. The rectifier tube, V-9, will be
installed later.

urn the OFF-STBY-RCV-CAL switch to the STBY position. Check
to see that the filaments light in tubes V-1, V-2, V-4 through V-8. There
will be no light in V-3, the voltage regulator tube.

Murn the OFF-STBY-RCV-CAL switch to the OFF position.

Tastall V-9 in its socket. Turn the OFF-STBY-RCV-CAL switch to
STBY. Check to see that V-3 glows. Turn the switch back to OFF.

thice that the tube shields are three different lengths.

lide the medium length tube shield over V-1. Press the tube shield
down so it makes contact with the ground clip.

£1Slide long tube shields over V-2 and V-8. Press the tube shields down
to make contact with the ground clips.

"I#gl..'

[[]/éi_de short tube shields over V-4, V-5; V-6 and V-T.

]E/é:nnent a speaker or headphones, whichever you prefer. If you use
a speaker, connect the two leads of an 8-ochm permanent-magnet speaker
to the two terminals marked 8-ohm SPKR on the rear of the chassis.
If you use headphones, insert the plug of the headphones into the jack
marked PHONES on the front panel. The speaker outlet is automatically
disconnected when the headphones are plugged in.

If you have already purchased the S-Meter kit, or the Crystal Calibrator
kit, they should be installed at this time. See pages 34-36 for installation
instructions. . - -



PRELIMINARY TESTS

If a voltmeter (VIVM or a 20,000 ohms/volt VOM) is available, use the -+
DC volt scales, set the receiver controls as follows, and make the following
measurements: Refer to Figure 21. If any of the measurements do not
‘correspond (within * 209,), recheck the wiring and soldering, and be sure
the components are not shorting together or to the chassis.

OFF-STBY-RCV-CAL RCV position

RF GAIN Full clockwise
A-B-BAND-C-D Position A
PEAK-QOFF-NULL OFF position

AF GAIN Full counterclockwise
BFO-MVC-AVC-ANL MVC position

Stand the receiver on its hack.

';:LfBetween ground and hole 18 of the IF printed circuit board, the meter
should read 183 w.

:}/Between ground and hole 26 of the IF printed circuit board, 180 v.
ﬁ Between ground and hole 13 on the RF printed circuit beard, 180 v.

E/Eeh#een ground and hole 37 of the IF printed circuit board, 2.5 v.

E(Between ground and hole A on the RF printed circuit board, 1.0 v.
Now, turning the RF GAIN control slowly counterclockwise, the meter
shnuld read from 1.0 v through 15 v,

.

Connect an antenna to the terminal marked “A”. If you use a coaxial

antenna lead in, connect it to J-1. Connect a ground wire to the termmal

. marked “G".
Set the controls as follows:

Full clockwise
AVC position
Full clockwise

RF GAIN .
BFO-MVC-AVC-ANL
BANDSPREAD TUNING
(Check that the hairline on the

 high~frequency end of the BAND-
SPREAD dial coincides with the
hairline on the crystal.)

AF GAIN Half clockwise

Usge the MAIN TUNING centrol to tune in a standard broadcast station.
You should be able to hear strong local stations. Now tune through the
range with the bandswitch in the B, then the C and I positions. If noise
and some type of signal are heard on each band the receiver is ready
- for alignment. However, if any band sounds “dead” DO NOT ATTEMPT
TO ALIGN THE RECEIVER. Read the service hints and correct any
fault before proceeding with the alignment. .

ALIGNMENT PROCEDURE

Two methods of receiver alignment are outlined in this section: Altgn-
ment using signal generator and meter; and alignment “on the air”. The
most accurate alignment can be achieved by using a signal generatnr and
meter. If it is not possible to obtain the use of these instruments, the re-
ceiver can be aligned by the methods outlined in the section “Alignment
On The Air.” To obtain the full sensitivity of the receiver, accurate align-
ment is hecessary.

CAUTION: DO NOT ATTEMPT TO ADJUST COILS L.1 THROUGH
L-12 IF ANY BAND OF THE RECEIVER SOUNDS “DEAD”. THE COILS
ARE PRE-ALIGNED AND ONLY SLIGIHIT ADJUSTMENT IS NEEDED
FOR ALIGNMENT.

ALIGNMENT USING SIGNAL GENERATOR AND METER

The meter used can be the built-in S-Meter, if you have one, or any
VTVM or a volt-ochmmeter with at least 50000 per volt AC sensitivity.

If you are.using the S-Meter, connect your speaker or plug in your head-
phones. If you use a VI'VM or VOM, remove the headphone plug because
it opens the circuit to the speaker terminals. Connect the VTVM or VOM
across the speaker terminals. (Ground lead goes to terminal G.)

Turn the receiver to RCV and listen for random noise to be sure that the
receiver is ready for alignment. Disconnect the antenna.

IF ALIGNMENT

_E’Eﬁmrt out the oscillator section of the MAIN TUNING capacitor by
connecting a wire between chassis and terminal 3 of the MAIN TUNING
capacitor. See Figure 20.

Set controls as follows:

BFO-MVC-AVC-ANL AVC (if you use the S-Meter)

MVC (if you use an external meter)

AF GAIN Fully clockwise (Reset later when
Nnecessary ) -

RF GAIN Fully clockwise

PEAK-OFF-NULL OFF

A-B-BAND-C-D L A

MAIN TUNING capacitor
BANDSPREAD capacitor

Plates fully meshed
Plates fully meshed

vj Raise the tube shield of V-2, the 6BHB oscillator tube, about 1 above
the tube. Be careful not to short the tube shield against the chassis.
Set the signal generator at 455 ke modulated output, using the maximum

output available. Connect the generator output cable to the tube shield
of V-2.
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THROUGHOUT THE ALIGNMENT PROCEDURE, AS THE OUTPUT
INCREASES, REDUCE GENERATOR OUTPUT TO THE LOWEST
NEEDED FOR AUDIBILITY, TO AVOID OVERLOADING YOUR
RECEIVER.

NOTE: The IF transformer slugs fit tighlly. When you use the align-
ment tool, be careful not to chip out the slots into which the tool fits,

F ] Use the IF alignment tool with screwdriver tip supplied with your kit.
Adjust the IF transformers for maximum meter reading. Start with
Z-3 (top and bottom): then adjust Z-2 (top and bottom) and Z-1 (iop
and bottom). Repeat in the same order until no further gain is obtained.
‘When the IF stages are close to alignment, an appreciable amount of

El,,)n:-isre.- will be heard because of the high sensitivity of the receiver.

Reseat the oscillator tube shield. Remove the grounding wire, which was
temporarily connected to terminal 3 of C-1.

EI! Mount the four rubber feet to the bottom plate with four 6-32 x 5/16"

screws, four lockwashers and four nuts. Mount the bottom plate to the
hottom of the chassis with six 6-32 x 5/16” screws, and six lockwashers.
Notice that the trimmer holes in the bottom plate are opposite the C-12
and C-16 trimmer strips. '

.  HIGH FREQUENCY OSCILLATOR, RF AND MIXER ALIGNMENT

i Turn the bandspread capacitor fully clockwise {plates fully open). This is
essential for carrect calibration.

The other receiver controls remain in the same position as for IF align-
ment, except for the A-B-BAND-C-D switch which will be used in each
of the four positions.

Coonnect the output lead of the signal generator to a 300-500 ppfd capa-
citor. Connect the other end of the capacitor to the antenna input of
the receiver.

Note: Because adjustments at the high and low ends of the band affect
each other, repeat each alignment step until no further gain is obtained.
Ffollow the exact order given in the alignment chart. Adjust only the
trimmer at the high end; adjust only the coil at the low end. All adjustments
are made for maximum meter reading and loudest receiver output.

SEE THE ALIGNMENT CHART ON THE NEXT PAGE.

Step 1. Band A Oscillator Alignment

[¥ Set the receiver bandswitch at A. Set the tuning dial of the receiver
and signal generator EXACTLY at 1.65 me. Use the screwdriver-tip
alignment tool to adjust C-16A for maximum meter reading and loudest
putput.

1'Set receiver and generator dials EXACTLY at .55 me. Use the hex-tip
alignment tool to adjust L-1 for maximum. Only a slight adjustment
_is needed because the coils are pre-aligned.

-] Repeat step 1, following the exact order given in the chart.

Step 2. Band A RF and Mixer Alignment

E] Set the receiver dial exactly at 1.4 me, the generator at approximately
14 me. Slowly “rock” the generator dial (a little to the right, then a
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little to the left) to find the generator setting that produces maximum
receiver output. Adjust C-12A, then C-3, the ANTENNA control.

F_"[/Set receiver exactly at 6 mc, generator approximately at .6 me. “Rock”
the generator dial to find the setting that produces maximum receiver
output. Adjust L-9 then L-5 for maximum. Very slight adjustment is
needed.

@ff{epeat step 2, following the exact order listed in ihe chart,

Step 3. Band B Oscillator Alignment

Set bandswitch at B, receiver and generator EXACTLY at 4.6 me. Ad-
just C-16B for maximum. |

urn generator to 3.69 me and turn up generator output to check for an
image frequency (receiver still at 46 mc). If no signal is heard at the
receiver, C-16B is correctly adjusted. However, if a signal is heard,
C-16B is incorrectly adjusted to the wrong side of the signal frequency.
To correct the adjustment, turn the signal generator dial to 46 mec. A
signal will still be heard. Now turn C-16B counterclockwise. The signal
will become fainter, then inaudible. As you continue fo turn C-168B
counterclockwise the signal will be heard again and will reach a new
‘maximum. At this point the oscillator is correctly adjusted to the high
i gide. '
Set receiver and generator EXACTLY at 1.6 me. Adjust L-2 for maximum.

mepeat the entire step 3.

Perform step 4 as shown in the alignment chart. As in step 2, “rock”

™ the generator dial for maximum receiver output before adjusting C-12B
and C-3 on the high end of the dial, or L-10 and L-6 at the low end of
the dial. Repeat step 4.

Stap 5. Band C Oscillater Alignment

Set receiver and generator at the exact frequeney shown in the chart
and make the indicated adjustments. Check for an image by setting
the receiver at 12.4 me, generator at 1149 me. If no signal is heard,
C-16C is correctly adjusted, If a signal is heard, set the generator dial
at 12.4 mc and turn C-16C counterclockwise until a new maximum is
reached.

E/p 4. Band B8 RF and Mixer Alignment

SE?P 6. Band C RF and Mixer Alignment
P

erform step 6 as shown in the alignment chart. Remember to “rock”
the generator dial as in step 4.

gp 7. Band D Oscillator Alignment

Set receiver and generator at the exact frequency shown in the chart

and make the indicated adjustments. Check for an image by setting the
receiver at 30 me, signal generator at 30.91 mc. If a signal is heard,
correct by setting signal generator at 30 me and turning C-16D clockwise
until a new maximum is reached. |

Sthp 8. Band D RF and Mixer Alignment

Perform step 8 as shown in the alignment chart, Remember to “rock”
the™dial to find the desired generator setting.




HIGH-FREQUENCY OSCILLATOR, RF AND MIXER STAGES ALIGNMENT

' RECEIVER |
- STEP BAND- AND SIGNAL ADIUST FOR
SWITCH GENERATOR MAXIMUM *
1™ 1. (Oscillator) I a 165 mc C-16A
55 me L.-1
REFPEAT STEP 1
2. {Mixer and BF) ' A 1.4 me C-12A then C-3
6 me L-9 then L-5
REPEAT STEY 2
3. (Oscillator) | B 48 me C-16B
Check for image
1.6 me L-2
REPEAT STEP 3
4, (Mixer and RF) B 3.9 mc C-12B then C-3
' 1.75 me L.-10 then L-6
REPEAT STEP 4
5. (Oscillator) C 12.4 me | C-1eC
Check for image o
44 mc L-3
REPEAT STEP 5 -
6. {Mixer and R¥") C 104 mc C-12C then C-3
' , 4.7 me L-11 then L—‘i"__
REPEAT STEP 6 )
7. (Oscillator) D 30.0 mc C-16D ]
Check for image )
~ 120me L-4 |
REPEAT STEP 7 ] -
8. (Mixer and RF) D |  210mc C-12D then C-3
13.0 moe L-12 then L-8
| REPEAT STEP 8

*If yon have disturbed the pre-aligned setting of the slug of any of the
coils, L-1 through 1.-12, proceed as follows:

Turn the slug counterclockwise until it is level with the top of the coil.
Now furn the slug clockwise until you reach a maximum (Ist maximum).
Turning the slug still further clockwise you will reach another maximum
{2nd maximum).

Coils L1, L-2, L-3, L-6, L-9, L.-10, and L-12 should be aligned on their
first maximuin, while coils L-4, L.-3, L-7, L-8, and L-11 should be aligned
on their second maximum.

It may help to know the original positions of the slugs in the pre-aligned
coils. Approximate depths, measured from the top of the slugs to the top
of the coil forms are: 3/16” (L-1, L-6); 7/16” (L-3, L-T); 14" (L-2); 35"
(-4, L.-8); 5/16" (L5, L.-9, L-10, L.-12); 34" (I.-11).

DO NOT INTERCHANGE THE SLUGS OF ANY COIL.

BFO ALIGNMENT

Use the same setup as for BRF and Mixer alignment, except control settings
that are changed in the following ste?;.

[XTurn the A-B-BAND-C-D switch to “C” position,  Set the receiver
dial near 6 me, selecting a point at which no station is heard. Set the

generator for 6 me modulated output and tune the generator for a maxi-
m meter reading at the receiver.

rm the modulation off at the generator. Turn the BFO-MVC-AV(C-
I{"ANL switch {0 BFFQ position.
5

et the BFQ control in a midway position (white dot pointing to the
> middle reference line).

Adjust the BFO coil, L.-15, for zero beat using the IF alignment tool
supplied. |

You will be approaching zero beat when you hear a change in tr.:nn.e, going
from a high to low pitch. Continue adjusting the coil, until you reach a zero-

~ poirf} of no sound.

ow turn the BFO control to either side of the center setting. The tone
should vary in piteh, from low to high, on either side of center setting.
BFQO alignment is now complete.

J Q-MULTIPLIER ALIGNMENT
S

ame as for BFO alignment, except control settings:
BFO-MVC-AVC-ANL
A-B-BAND-C-D
QX SELECTIVITY

AVC position

A position

Midway position

Midway position (red pointer straight
up)

‘Set the MAIN TUNING dial near 1000 ke, selecting a point at which
no station is heard. Set the generator for 1000 ke modulated output and
tune the generator for a maximum meter reading at the receiver.

[Z Turn the PEAK-OFF-NULL switch to PEAK position. Now adjust

" L-14, the Q-Multiplier coil for maximum meter reading at the receiver.

The PEAK circuit of the Q-Multiplier is now aligned.
Mwitch the modulation off at the signal generator.
[} Adjust R-23, the QX Null control, to half-way position.

n the PEAK-OFF-NULL switch to NULL position. Note: The
meter reading at the receiver will decrease.

[7] Slightly “rock” the QX TUNE control, to the right and then to the
left of center setting, until you get the greatest meter “dip” at the re-
ceiver, Increase signal generator output during this procedure, to main-
tain a useable meter reading at the receiver.

@ Turn R-23 very slowly counterclockwise, increasing the dip, until the
lowest meter reading is reached.

[JAepeat the last two steps until the greatest possible dip at the receiver
meter-has been achieved. The NULL circuit of the @-Multiplier is how
igned.
Install the receiver in the cabinet. Use six 6-32 x 5/16" screws.
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ALIGNMENT ON THE AIR

The following alignment procedure can be used if a signal generator and
meter are not available.

IF ALIGNMENT

Sot the receiver controls for standard broadcast reception: OFF-STBY-
RCV-CAL in RCV: BFO-MVC-AVC-ANL in AVC; AF and RF GAIN,
fully clockwise; A-B-BAND-C-D in A; PEAK-OFF-NULL m OFF. Tune
in a strong station near 1.6 me on the MAIN TUNING dial.

Now use the IF alignment tool supplied to adjust the IF transformers
for loudest signal. Start with Z-3 (top and bottom)}, Then adjust 2-2 (top
and bottom) and Z-1 (top and bottom). Repeat in the same order until
no further increase in signal is heard. During this procedure, reduce the
AF GAIN setting whenever necessary.

HIGH-FREQUENCY OSCILLATOR, MIXER AND RF ALIGNMENT

Use the same control positions as for IF alignment, except: TURN THE
BANDSPREAD CAPACITOR FULLY CLOCKWISE. THIS IS ESSENTIAL
FOR CORRECT CALIBRATION,

Refer to the table given under instrument alignment of these stages for
each band. The same adjustments can be made by ear, listening for maxi-
mum signal. The check for image frequencies can be made as described on
page 28, except the image will be found hy turning the receiver dial 910 ke
from the setting to be checked. On bands B and C the image will come in
910 ke below the fundamental: on band D 910 ke above the fundamental.

NOTE: The order given must be followed exactly, with the capacitor ad-
justment made at the beginning of each step, and the coil adjustment at
the end of each step. Usually only slight coil adjustments are needed.

Select stations as close as possible to those frequencies listed in the table.
Actual stations will be used, instead -of a signal generator, to supply the
alignment signals. In each case use a station of known frequency only, pref-
erably a station whose frequency is marked on the dial. Set the dial exactly
at the station frequency actually used, not at the frequencies listed in the
table.

After the adjustments specified in the table are compleied, test your
calibration by tuning in WWV on Band C at 5 and 10 me, and on Band D
at 15 and 20 me.
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BFO ALIGNMENT

Start with the same control settings as for RF alignment. Turn your re-
ceiver to the strongest signal available from WWYV. Reduce the RF gain
to a comfortable level, Set the BFO control in a midway position (white dot
pointing to the middle reference line). Turn BFO-MVC-AVC-ANL to

-BFO,

Adjust the BFO coil, L-15, for zero beat, using the IF alignment tool
supplied. Now turn the BFO control to either side of the center setting.
The tone should vary in pitch, from low to high, on either side of center
setting,

Q-MULTIPLIER ALIGNMENT

Tune your receiver to the strongest available signal from WWYV, Set the
QX TUNE control in the halfway position and the QX SELECTIVITY
turned about 25 of the way to the right. Switch PEAK-OFF-NULL to
PEAK. There will be an apparent loss of gain because of the increased
selectivity. Adjust L-14 until there is a noticeable change of pitch, with
high notes decreasing, until a low, flat sound is heard. If you go past the
required point, the tone will again become higher in pitch. This procedure
is somewhat similar to zero-beating.

You are now ready to align the NULL ecircuit. Set R-23, the QX NULL
control at the half-way position, Turn the PEAK-OFF-NULL switch to
NULL. There will be a noticeable decrease in signal. “Rock” the QX
TUNE control slightly until the signal reaches its faintest point, Now adjust
R-25 very slowly, counterclockwise, until the greatest nulling effect has
been achieved. Repeat these adjustments until no further nulling effect
takes place. '

Install the receiver in the cahinet. Use six 6-32 x 3/16" screws.

INSTALLING AN ANTENNA

A good antenna will enable you to obtain maximum performance from
your receiver. On the rear of the chassis, two antenna inputs are provided,
one for coaxial lead-in wire, the other for open-wire lead-in. A hali-wave
dipole is recommended for top performance on a particular band of fre-
guencies, such as an Amateur band. An Amateur transmitting antenna is
ideal for this purpose. A single wire antenna of between 30 to 50 feet pro-
vides the best all-around reception for short-wave listening.

If you prefer to use a single-wire antenna, see Figure 23 for suggested
installation. For the exact specifications for a half-wave dipole antenna,
see the antenna section in the “Amateur Handbook”, published by the
ARRL.
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ANTENNA

EARTH

FIGURE 25. INSTALLING AN ANTENNA

OPERATING [INSTRUCTIONS

You will gain the greatest pleasure from your receiver if you understand
the full possibilities of this fine instrument. Those familiar with communi-
cations equipment will guickly recognize the added range and selectivity
provided by this highly sensitive receiver. However, even the experienced
operator will profit from a careful reading of the section on the use of the
Q-Multiplier, since considerable skill and experience are required to fully
realize the extra refinements afforded by these circuits.

For the new short wave listener, we suggest that these instructions be
followed closely. The extra care used in tuning will be well rewarded by
bringing in many distant (DX) stations. The section on the best time for
shortwave listening will also be very helpful.

INSULATOR

END
SUPPORT

CONTROLS AND THEIR FUNCTIONS

ANTENNA CONTROL: (The red knob centered above the tuning dials}.
Matches the RF tuned circuit to the antenna, when there is a major change
of frequency.

MAIN TUNING: (Tuning knob on your left, as you face the receiver).
Adjust the main tuning knob for the best dial setting for yvour station.

BANDSPREAD: (To the right of MAIN TUNING) For fine tuning. Use to
get the exact tuning for your station, especially for weak or distant stations.
The five scales on this dial are calibrated for Amateur bands 80-10 meters,

CAUTION: MUST BE TURNED FULLY CLOCKWISE WHEN USING
THE MAIN TUNING DIAL. OTHERWISE MAIN DIAL CALIBRATIONS
WILL BE INACCURATE.

OFF-5TRY-RCV-CAL: Turns the receiver on and off. Always in the RCV
(Receive) position for listening, Should always be turned to OFF when you
are through using the receiver. STBY (Standby) position silences the re-
ceiver, but keeps the tubes warm, ready for instant use. CAL (Calibration)

position is used only with an accessory crystal calibrator, to check dial
calibrations.

QX SELECTIVITY: Sharpens the selectivity of the receiver. Use only as
described in Q-Multiplier operating instructions.

PEAK-OFF-NULL: Switches the Q-Multiplier circuits to PEAK (accentuate)
or NULL (cancel out). In OFF position QX SELECTIVITY and QX TUNE
are switched out uf_ the circuit.

BFO-MVC-AVC-ANL: Selects the mode of operation of the receiver. BFO
position is for CW (code and single sideband reception) only. MVC, AVC
and ANL are for voice or music listening. AVC {(automatic volume con-
trol) is the normal position.

MVC (manual volume control) switches out the AVC circuit. Experienced
operators will use this position when necessary. ANL (autematic noise
limiter) is used only for unusually noisy conditions.
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RF GAIN: Controls sensitivity by adjusting the gain (amplification) of the
RF and first IF stage of the receiver.

A-B-BAND-C-D: Bandswitch selects the desired listening band. Covers:

BAND A 04— 163 me
BAND B 16 — 46 mc
BAND C 44 —124 mc
BAND D 12.0 —30.0 mc

QX TUNE: Use for tuning the Q-Multiplier circuits. See section on Q-
Multiplier operation.

BFO: Adjusts the BFO frequency to produce the desired audio tone for
code reception. It is also used for single sideband (SSB) reception.

AF GAIN: This is the volume control. Adjust for desired loudness.

S-METER: If vou already have the S-Meter kit, you have a wvaluable
tuning aid. Wherever the operating instructions describe tuning procedure,
tune for maximum meter deflection. The S-Meter is calibrated to show
accurate signal strength readings when the BFO-MVC-AVC-ANL switch
iz in the AVC position.

CONTROL SETTINGS EOR STANDARD BROADCAST RECEPTION

OFF-STBY-RCV-CAL RCV
BFO-MVC-AVC-ANL AVC

RF GAIN Fully Clockwise
A-B-BAND-C-D A
PEAK-OFF-NULL OFF

MAIN TUNING Turn dial to desired station. (Band-

spread dial must be turned all the
way to the right.)

BANDSPREAD: Not needed for local stations. Use for fine tuning for DX
(distant) reception. |

ANTENNA CONTROL: Adjust red knob for strongest signal.
AF GAIN: Adjust for desired volume.
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CONTROL SETTINGS FOR SHORT WAVE LISTENING

Set controls same as for standard broadcasts above, except:
S PHONE RECEPTION -

A-B-BAND-C-D: Switch to B, C or D depending on frequency of station
wanted.

MAIN TUNING: Turn dial to desired station. For Amateur phone reception,
set the MAIN TUNING dial at the index mark for the desired Amateur
band. Notice the index marks that are identified on Figure 26. The BAND-
SPREAD calibrations for the Amateur bands are accurate only when the
MAIN TUNING dial is set to the mark for the band in use.

10 80 i5 40 20

i

Y =INDEX MARK FOR RESPECTIVE METER
BANDS (BANDSPREAD DIAL)

V =CIVIL DEFENSE FREQUENCIES iy

FIGURE 26, AMATEUR BAND INDEX MARKS (MAIN TUN]HE DIAL)

BANDSPREAD: After station is tuned in on MAIN TUNING dial, adjust
BANDSPREAD knob for fine tuning. The BANDSPREAD control can be
used in either of two ways. It can be left in a midway position while using
the MAIN TUNING and then “rocked” a few degrees to the left or to the
right for the best reception. Another method is to have it turned all the
way to the right while the MAIN TUNING dial is set at the index mark
for the desired Amateur band, or the high frequency end of any desired
group of stations. Then the BANDSPREAT) control can be slowly turned



{g the Ieft, sweeping through the group of stations until the desired station
. is heard clearly.

Bfﬁ-M\fﬂ—A\fC-ANi.: Usually in AVC position. May be switched to ANL
during unusually noisy conditions, especially at the higher frequencies
where automobile ignition and other man-made noises may interfere,

CW ([CODE} RECEPTION

BFO-MVC-AV(-ANL BFO

RF GAIN Use as volume control
A-B-BAND-C-D Set for desired band
Set to maximum clockwise position

- AF GAIN

AMATEUR FREQUENCIES

- BAND SETTING AMATEUR BAND FREQUENCY RANGE

B 80 meters 39 — 40 me
C 40 meters 70— 723 me
D 20 meters 14.0 —14.35 mec
D 15 meters 21.0 —21.45 mc
D I} meters 280 —297 me

MIN TUNING: Set the MAIN TUNING dial at the index mark for the
desired Amateur band.

- BANDSPREAD: Slowly turn the BANDSPREAD dial until the desired
‘station is heard.

BFO: Adjust the BFO conirol for the most pleasing note.

o SINGLE SIDEBAND RECEPTION
| -_ ;?;fl,"'-._,sjnv-ncv-c;m RCV

BPOMVC-AVC-ANL: MVC

MAI!{!{ TUNING: To index mark for desired Amateur band.

A __,;_I'_I".’,IﬁEAD: Precedence has established the use of SSB transmitters in
e sections of each Amateur band. At the present time, these are:

80 meter band
40 meter band
20 meter band
15 meter band
10 meter band

high frequency end
high & low freq. ends
high frequency end
high frequency end
around 28.65 mc

RF GAIN: AT MINIMUM
AF GAIN: AT MAXIMUM

A standard AM transmitted signal consists of an RF carrier and two side-
bands, which results from the modulation of the R¥ carrier. A SSB signal
is characterized by the suppression of the carrier and one of the side bands.
Thus the transmitted signal consists of one sideband only. It is fast becom-
ing an increasingly popular method of transmission because it occeupies less
space in the radic spectrum and because there is considerably less inter-
ference encountered among 53B signals during reception.,

Reception of SSB signals requires the reinsertion of a carrier before the
signal can be demodulated. This is done by the BFO,

Start by tuning to the portion of an Amateur band containing SSB signals.

- While tuning, turn the RF GAIN control up until loud, but unintelligible

sounds are heard. It will sound something like duck quacking. Switch the
BFO-MVC-AVC-ANL control to BFO and carefully tune the BFC control
until intelligible sound is heard. The BFC control may be left at its setting
while the BANDSPREAD dial is tuned to other stations. However, a
change in sideband transmission from “lower” to “upper” sideband or vice-
versa requires a readjustment of the BFO control.

THE Q-MULTIPLIER

The purpese of the Q-Multiplier and its associated controls (Q@X SELEC-
TIVITY and QX TUNE) is to improve the selectivity of the receiver, Selec-
tivity is the ability to select only the desired station, separating it from
adjacent stations which may be very close in frequency. For domestic and
foreign broadcasts, it is recommended that the @Q-Multiplier (PEAK-OFF-
NULL) be in the OFF position, to maintain full audio quality. However,
the Q-Multiplier can he used if you are trying for DX reception and are not
concerned with audio quality.

The Q-Multiplier can be used either to peak {accentuate) a narrow hand
of desired frequencies, or to null (cancel) a narrow band of undesired fre-
guencies. Experience with these controls will soon teach you the hest set-
tings for the existing conditions. |
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PEAKING.

First, tune in the signal to maximum loudness with the Q-Muliiplier in
OFF position. Then switch to PEAK position. There will be an apparent
decrease of audio output, because the increased selectivity will narrow the IF
band width. The gain will come up in the following peaking procedure.

Start with the QX SELECTIVITY control in the midway position. Now
turn the @X SELECTIVITY control slowly to the right. At the same time
“rack” the QX TUNING control back and forth, to either side of the midway
position. During this procedure, you will find a point in the swing of the
QX TUNING control where the signal is noticeably stronger. This is the
desired QX TUNING control position. The QX SELECTIVITY control may
be turned further to the right for greater peaking. However, if it is turned
up too far, oscillation may result. The best operating point will be found
below the point of oscillation. .

NULLING.

Tune in the desired signal while the Q-Multiplier is OFF, If the inter-

fering signal is within 3500 cycles of the desired signal, it can be nulled by
the Q-Multiplier.

Turn the PEAK-OFF-NULL switch to NULL. Adjust the QX TUNIN{
control slowly, from the far left to the far right position, until the undesired
signal is nulled out. Note that there are two positions in which one of the
signals is nulled. In one, the undesired signal is nulled. In the other, it is
the desired signal which is removed. If the desired signal is nulled, the
audio will be highly distorted. In this case, it is simple to readjust the QX
- TUNING for. the desired nulling resuits.

NOTE: Do not use the MAIN TUNING and BANDSPREAD controls while
adjusting the Q-Multiplier controls.

REMOTE CONTROL

The two terminals marked REMOTE at the rear of the chassis can be
connected to the transmit-receive switch of a transmitter, or to the contacts

of a transmit-receive relay. When you use remote control, the OFF-5TBY -
RCV-CAL switch should be set in the STBY position.
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INSTALLING THE S-METER

An easily installed S-METER is available as an accessory to the receiver.
The S-METER makes it possible to measure the relative strength of incom-

ing signals. It is calibrated in nine “S” steps of approximately 6 db each, so

that each step is double the signal strength of the preceding step. The last
six calibrations read plus 10, 20, 30, 40, 50, _and 60 db over 59.

If you have not already purchased the S-METER, save this manual. It
includes instructions for assembling the S-METER. This meter is to be
installed on the front panel.

SEE FIGURE 27.

DO NOT ADD THIS CIRCUIT WHILE THE RECEIVER I5 PLUGGED INTO A
POWER OUTLET.

{é Remove the receiver from the cabinet. Remove the bottom plate. Re-
move the S-METER hole cover from the front panel.

E{ Prepare the S-METER for mounting as follows: (Do not lose the solder
lugs, lockwashers, and two sizes of nuts packed with the meter.) Remove
the shorting wire between the tiwo terminals, Put a solder lug over
each terminal, position them as shown, and fasten each with a nut.

Eﬁ Position the S-METER with the scale toward you.

d There is a strip of tape on the back of the S-METER window. Without
lifting the tape from the window back, remove the protective covering
from the tape so the unused adhesive side is exposed.

@ Line up the window cut-out and the hole for the zero-adjust screw with
the meter scale and the zero-adjust screw of the meter.

é Press the S-METER window firmly against the face of the meter, main-
taining the line up. |

Mount the S-METER and window assembly on the S-METER bracket
" using the four lockwashers and nuts supplied.

Solder one end of a violet wire to the plus (4) terminal.

Z_h Solder one end of a white-brown wire to the other or unmarked terminal.

Eh Cut a length of tape long enough to run along the bottom edge of the
meter window, allowing a 3" overlap on both sides. Press the upper
edge of the tape along the bhottom edge of the window, leaving half the

El width free for later mounting.

Mount the meter bracket on top of the chassis. Use two 6-32 x 5/16"
screws, Do not tighten them. Pass both the violet and the white-brown
wires through hole B.




S-METER DIAL LIGHT  wmeTER WINDOW TAPED

TO ONT PANEL

Insert the dial light in its socket. Mount the dial light socket on the
S-METER mounting bracket. Use a 4-36 x 38" screw, lockwasher, and

nut.

FIGURE 27. INSTALLING THE $5-METER

[ﬁ Push the meter assembly forward until the meter window is positioned
against the front panel. Tighten the mounting screws.

Secure the meter window in place by taping across the top and down
both sides. Press down the tape already on the bottom edge.

i/Sﬂlder the.wire from the pilot light to terminal 1 of TS-86.

35



SEE FIGURE 28.
fﬂi{uunt the 68002 S-METER adjust control as shown.

Y Carefully unsolder the leads of R-30, a 6800 resistor (blue, gray, brown)
from the IF printed circuit board. Throw it away.

u—Js lder the free end of the viclet wire in hole 91.

Connect, but do not solder, the free end of the white-brown wire io
terminal 3 of TS-5.

W Solder one end of an orange wire to terminal 3 of the 6800 control.
Solder the other end in hole 37.

B/Sulder one end of a red wire to terminal 1 of the 680 control. Selder
the other end to terminal 1 of Ti5-4.

FIGURE 28, S-METER WIRING
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older one lead of a 820 resistor (gray, red, brown) to terminal 3 of
TS-5. Solder the other lead to terminal 2 of the 6802 control.

ADJUSTMENT OF THE S-METER

‘Adjust the screw (zero set) at the bottom of the S-METER until the

meter pointer is at zero {extreme left end of calibration).

E' Connect the receiver to a power outlet. Turn the OFF-STBY-RCV-
CAL switch to STRY position, and allow the receiver to warm up. Turn
the BFO-MVC-AVC-ANL switch to AVC,

Hﬁﬂdjust the 6800 control so the meter reads zero.,

Turn the receiver off, and remove the plug from the power outlet. Re-
" place the bottom plate, and reinstall the receiver in the cabinet.

The receiver is now ready to operate.

INSTALLING THE CRYSTAL CALIBRATOR

NOTE: Do not add this unit while the receiver is plugged into a power
ouflet,

Remove the chassis from the cabinet. Remove the hottom plate,

Mount the Crystal Calibrator inside the chassis using two 4-36 x 33"
screws, lockwashers, and nuts. (See the photograph on page 40.)

There are four wires coming from the Crystal Calibrator. Connect these
wires as follows. It is important that they be cut to the proper length to
eliminate unnecessary slack,

Solder the red wire to terminal 1 of TS-5.

Solder the greep wire to terminal 1 of TS-1.

Solder the black wire to hole 7 on the IF printed circuit board.
Solder the brown wire to hole 5 on the IF printed circuit board.




Leave the Crystal Calibraior switch in the ON position to control the
" (alibrator from the front panel of the receiver

| E: Remount the bottom plate and reinstall the receiver in the cabinet.

You are now ready to use the Crystal Calibrator with your receiver.
Simply turn the OFF-STBY-RCV-CAL switch to CAL and calibrate your
receiver as explained in the Crystal Calibrator manual.

INFORMATION FOR SHORT WAVE LISTENERS

WHEN TO LISTEN

Under normal atmospheric conditions, with patience and practice, it’s
possible to hear stations from all over the world in a single evening—at
times even within a few minutes.. All you need is your receiver, a good
antentna, a knowledge of where and when to listen—plus persistence,

Short-wave radio transmitters include land communications stations,
maritime stations, aeronautical stations, Amateur (Ham) stations, and
broadcasting stations. Of these, the broadcasting and Amateur (Ham) sta-
tions ate of most interest to the short-wave listener (SWL). However, there
are many other “specialties” to listen to such as international radio telegraph
or telephone point-to-point communications; shipping and coastal radio;
plane and ground communications; weather station reports and time signals;
special expeditions, and other unusual events.

By international agreement, each type of station is assigned certain bands
for operations.

You'll find that the short-wave portions of the dial on your receiver
are calibrated in megacycles. A megacycle is 1000 kilocycles (ke).

Short-wave stations operate in these megacycle bands—35.95 to 6.20 mgc;
1.0 to 7.3 mec amateur band; 9.5 to 9.8 mc; 11.7 to 12.0 mc; 14.0 to 143 mc
amateur band: 15.10 to 15.45 me; 17.5 to 17.7 mc and 28.0 to 29.7 mc ama-
teur band. Sometimes these bands are given in terms of meters (m})—such
~as the 49, 41, 50, 31, 25, 20, and 19 meter bands. Thus, megucycles refer
- to frequency; meters refer to wavelength.

Reception conditions on each of the short-wave broadcast bands vary
a lot at different times of the day and night, and also at different seasons of
the year. Experience will teach you when to listen on each band.

In general, for SWL's in North America, the best reception on each of
these bands during the fall and spring months should be:

The 6 me band—evening for Latin America and Europe.

The T mc bhands—late afternoon and evening for Europe; evening and
early morning for Amateur stations.

The 9 mc band—morning (6 to 8 a.m. your local time) for Asia and Aus-
tralia; afternoon for Europe and Africa; evening for Europe and Latin
America,

The 13 mc band-—morning (6 to 9 am. your local time} for Asia and Aus-
tralia; afterncon for Europe and Africa; evening for Latin America.

The 14 mc¢ band—late morning and afternoon for Amateur stations.

The 15 me band—morning and afternoon for Europe and North America;
evening for North and South America.

The 29 mc band—daylight hours for Amateur stations.

During the winter months, the best bands for evening reception are lower
than during the fall and spring, For instance, the 9 me band becomes poor
for reception from Europe during the evening hours, and the 6 me band be-
comes the best band for European reception. However, the 29 me Amateur
band is best during winter months, especially at the peak of the sunspot
cycle.

In the summer months, the best evening reception shifts to the higher
bands. Evening reception from Europe becomes good in the 11 mc band,
although the 9 mc band remains good for reception from that area.

Year-around DX (Distant reception) bands are the 9 me and 11 me bands,
although consideration there must be given to receiving different parts of the
world best in summer or winter.

The expected reception just outlined is for normal conditions. The factors
which affect long-distance radio transmissions vary from day to day. On
some days, for instance, reception will be quite good, but at times, generally
for periods of several consecutive days, transmission conditions will be “dis-
turbed” and only the more powerful stations can be heard.

But don’t get discouraged because normal conditions will return after the
disturbance has ended, and reception will again be good.

Here's a special caution: Short-wave broadcasting stations often change
their schedules and/or frequencies with little or no prior notice. Always
be on the alert for announcements of such changes. |
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HOW IT WORKS

An antenna input is provided for either open wire line or for coaxial cable.

The signal is fed from the antenna to the grid of the RF amplifier, V-1, the
6BZ6, through the tuned circuit of the last section (wafer E-F) of the band-
switched coils and C-1A. The signal goes to the mixer (the pentode section
of V-2, the 6BHS, through the tuned ecircuit of the band-switched (wafer
C-D) coils and C-1B with the BANDSPREAD capacitor, C-2A. The first
section of S-1 (wafer A-B) switches coils in the oscillator grid (the triode
section of the 6BHS), which operates as a tuned grid oscillator. The oscilla-
tor is tuned by C-1C and by C-2B, the BANDSPREAD capacitor. This oseil-
lator operates continuously even when the receiver is in standby position,
and the plate of this tube is supplied with regulated voltage through V-3,
the OB2. This insures maximum oscillator stahbility. The oscillator voltage
injection takes place through a 10 upfd capacitor on band A, through a 3.3
ppfd capacitor on band B, and through the internal capacity between the two
sections of the 6BH8 on the two high bands, C and D.

The Q-Multiplier circuit is inserted at the output of the mixer. This is a
tuneable null or peak circuit which either puts a sharp peak in the IF
response curve, or a shiftable null which can be adjusted to provide as
much as 60 db attenuation. This circuit makes it possible to tune out much
of the unwanted interference and to bring in the wanted signal more clearly.
This is accomplished with V-4 (the 12AXT), L-14, C-26, and the associated

The IF' amplifier section consists of the pentode sections of V-5 and V—-ﬁ
both 6AZS tubes. These IF amplifiers are stabilized.

The detection takes place in the first of three diodes of the 6BC7, V-17.
The second diode is used as a delayed AVC rectifier which can be turned off
by S-3 at the front panel. A two-volt signal must be applied from the second
detector before AVC action begins. The third section of the 6BC7 is used as
a series noise limiter which cuts off the high noise peaks. This circuit is
inserted between the second detector and the volume control by the switch,
S-3, on the front panel.

The audio voltage amplifier consists of the triode section of the 6AZ8 sec-
ond IF amplifier, V-6B. The output power amplifier, the pentode section of
the BAWSA (V-8), can either drive low impedance phones or an 8 speaker,
The triode section of the 6AWSA is used as the beat frequency oscillator
(BFO). The BFQ output is injected into the grid of the second IF amplifier,
V-6A, through the capacity coupling available in R-32, a 10meg{i resistor.
In]ectmg the BFO ocutput into the second IF reduces the power necessary to
get adequate BFO action, which permits this circuit to operate with a mini-

- mum of harmonics.
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The 6X4 full-wave rectifier tube, V-9, provides the DC operating vﬁltages.

When this receiver is on “STANDBY?”, the cathodes of the RF amplifier and
the first IF amplifier are biased to cut-off. “Break-in” operation is made
possible by connecting an external keying relay to the “remote” terminals at
the rear of the receiver when it is switched to “Standby”. Shorting these
terminals restores the receiver to operation.

This receiver is designed so the 100 ke Crystal Calibrator may be installed
internally and operated from the front panel, as shown elsewhere in this
manual.

The S-METER may be installed on the front panel and wired into the
circuit as shown elsewhere in this manual.

RESISTANCE CHART

Control positions: OFF-STBY-RCV-CAL in OFF; QX SELECTIVITY at
maximum; PEAK-QOFF-NULL in PEAK; BFO-MVC-AVC-ANL in AVC;
RF GAIN at maximum; A-B-BAND-C-D in A; AF GAIN at maximum.

All readings from point indicated to chassis ground except: *Readings from
point indicated to B+ (holes 11 and 12 on the IF printed circuit board.}

_
TUBE PIN
m
1 2 3 ‘ 5 P 7 g 9
s‘:é?n M | 100K* 0 A1t 23K* | 56K* 0 NS NS
e 27K | 15K* 0 a0 1500 | 2K | otk | 2k
by NS 0 45K+ | Ns NS NS NS NS NS
V- | aoge | 47K | 100K+ 10 0 2.1M 0 0 o
BAZS | > , .
came | 27K+ | 47K+ | 680D 10 0 oM 27K | 220K* | 1M
ey | 1008 | 1M NS 0 120 | 230K | 230K | 440K 0
sk | open | 4K | 260K 0 10 1802 | . 500K o* 1750
cwq | 1850 NS a0 0 NS 1850 | 2000* | NS NS
NS = neot significant.




The proper operating voltages are found on the circuit diagram, Figure 29,

SERVICE HINTS

The proper resistances are found in the resistance chart on page 38.
Never measure resistances with the receiver turned on.

- TROUBLE

POSSIBELE CAUSE

SERVICE PROCEDURE

Receiver dead

Defective tube(s)

Tubes in wrong socrkets
or not seated

Line cord not in AC
outlet

Fuse open

Phone jack miswired
Na B+ voltage

OFF-5TBY-RCV-CAL
switch open or miswired

R-1 open
R-2 apen or miywired

Speaker (or headphones)
defectlve

S=d mizswired

Ozecillator not working

Replace defective tubes.

Visual inspectlon.

Check fuze. Look for pow-
er supply shortis.

Check voltages and resis-
tances. Check wiring for
wrong connections.

Check wafer A-B on BAND
switch, and assaciated coils.
Test 6BHBE.

Receiver oscillates
{ *“motorboats'')

Tube shields not seated
agalnst ground clips

Bad ground on shielding of
the lead from pin 9 of 6BHSE

IF circuits regenerative

RF and mixer circuits re-
generatlve

RF shield plate not prop-
erly soldered to C-1

QX SELECTIVITY conirol

set too high

Resaat all shields.

Check solder connections.

Check C-30 and C-35.

Nut lpose on spade Jug in
hole K of RF printed cir-
cuit board. See Figure 23.

Check solder joint.

Readjust QX
SELECTIVITY.

Hum,

C-49 positioned wrong
Dpen filter capacitor
Shorted tube

Short circnlt which draws
excessive current

Bad ground fo the prinied
circuit boards

Position correctly.
-0d defective.
Test tubes.

Look for wron ' connec-
tions and uninsulated wires
shorting.

Check salder connections
of yellow wire from hole
23 on IF board to ground.

Beat fraguency osclllator
does not function

Bad 6AWSA

5-3, L-15, C-38, or C-39
open, sherted, or miswired

L-15 not properly adjusted

Replace tube.

Check voltages, resistance,
and wiring.

Readjust L-135.

Poor sensitivity on one
hand only

Tetninals of Bandswlitch or
colls poorly soldered

See page 14.
Resolder termlinals.

Poor sensitivity on all
bands &

RF GAIN control turned
too low

Low B} voltages
Defective tubes

IF stages misaligned

RF and mixer stages mis-

aligned

Improper seiting of Q-
Multiplier contrals

Check control setting.

Check C-54.

Check tunbes, espercially
cBZ6, ¢BHSE, EAEE. 6X4.

Realipn. See page 27.
Reanlign. See page 29.

Seg page 29,

Receiver High-¥Frequency
oscillator unstable

Low B-}- {OB2 not “firing™)

Defective 6BHS

ORB2 should glow blue.
Measure the wvollages.

Replace ﬁBHB tube.

Adjustment of C-12 or C-16
doesn't affect alignment

Trimmers miswired

Terminals shorted or not
soldered on waferzs A, B,
C or I of switch 5-1.

Recheck C-12 or C-16
wiring.

Cheek soldering of 5-1
terminalts.

Check for shorts on foil
gside of S-1.

Q-Multiplier not
operating

Defective 12AXT

Replace 12ZAXT tube.

Quiput distorts on sirong
AM gignals when receliver
In' AVC position

AVC line is grovmded

Distortion on strong local
stations

Check 5-3 wirlng, C-i8.
C-59 and C-60. Test 6BLCT.

Turn down RF GATN.

Does not peak

L~I4 improperly adjusted

Readjust L-14,

Does not null

R-25 improperly adjusted

Readjust R-25.
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ALLIED SERVICE FACILITIES

1f the kit does not operate properly, we recommend the following:

Please write our Kit Department giving stock number and date of pur-
chase of the kit. Also, describe fully what appears to be wrong. We may
be able to determine a wiring error or a defective part.

This wired KNIGHT-KIT may be returned for mspéctiun within one year
after purchase for a special service charge of $15.00. Parts within the stand-

ard EIA 90-day warranty period will be replaced without charge for the
parts. A charge will be made for parts damaged in construction or because
of a wiring error, or for parts which are beyond the 90.day warranty peried.

After the one-year period, service charges are based on the length of time
required to repair the unit, plus the cost of any parts required.

PLEASE NOTE: KITS WIRED WITH ACID CORE SOLDER OR PASTE FLUXES
ARE NOT ELIGIBLE FOR REPAIR OR SERVICE AND WILL BE RETURNED
TO YOU NOT REPAIRED, AT YOUR EXPENSE.

Allied’s service facilities are primarily for inspection and trouble shooting.
Kits not completely wired, which require extensive work, will be returned
collect with a letter of explanation,

If you return this kit, pack it well. To prevent damage in shipment, use a
large enough carton so that cushioning materials can be placed around the
instrument. Do not use the original carton. Cushion it well and tightly.

Mark it: FRAGILE—DELICATE FLECTRONIC EQUIPMENT. Send the
kit prepaid and insured. We will return the repaired kit to you C.0.D. as
soon as repairs are completed. If you wish to save C.0.D. fees, your advance
remittance may he enclosed for standard repair charges plus transportation
costs, Any excess remittance will be refunded.

ALLIED’S GUARANTEE ON KNIGHT-KITS

The designs and components selected for ENIGHT-KITS represent over

a quarter of a century of experience in kit development. Allied extends
these firm guarantees on KNIGHT-KTITS.

We guarantee that the cireuits of all RNIGHT-KITS have been care-
fully engineered and tested.

‘We guarantee that only high-guality components are suppiied. All
parts are covered by the standard EIA 90-day warranty. Any faulty
components will be replaced prepaid and without charge if reported
{o us within the warranty period. We reserve the right to request the
return of defective parts.

If your kit was damaged in a parcel post shipment, please write us at once,
describing the condition in which the shipment was received. If your kit
was part of a Railway Express shipment that was damaged in transit, please
notify the Railway Express agent at once and then write us,

CAPACITORS Symbaol No. Daseription Part No. Symbel Ne. Dageription Port No.
Symbel No. Description Part Neo, C-1%8 Ceramic tnbular, 3.3 gpfd ... e 2 TGOS C-38 Mica, 600 gpfd ... e mr e e ara e e 2960158
: o C-19 Ceramic dise, 10 gpfd ..o 276018 -39 Mica, 2700 pufd ... Lt canie e e e 296017
C-1 Main tuning .. crannnn 232012 C-20 Ceramic disec, 560 gufd ... e 277568 C-40 BFO control, 50 pufd variable ... 231011
C-2 Bandspread . PR - »1 + 1 i | C-21 Ceramic dise, [ gid ... e o8 10010 _-4] Ceramic disc, 0015 afd ..o 216157
C-3 An‘tenna conirol, 80 pufd, variable RO+ 1 11 | . C-22 Ceramie dise, 01 pfd ..o 276015 C-42 Ceramic dise, L gfd ..o 2THO S
C-4 Molded tubular, .1 ,ufd —200V . s e e 2000 C-23 Ceramic disc, 0015 gfd ..ooovvrecre e e 10 LT -43 Ceramic dise, 02 pfd .. 2 THOZS
C-5 Ceramic dlse, 01 pfd . STUPRURURURPURUU .y 1 .11 ) I C-24 Ceramic dise, D01 pfd e v 4B D C-44 Ceramic disc, 470 FTRTS i & ... 2784 T8
C-8 Mica, 100 pufd . - 1% C-25 Ceramic dise, 01 ufd e v e 2 10 S C-45 Ceramic dise, .00 pfd ..o 2TBO1L G
C-7 Ceramic disc, 01 ,ufd VPPV UTP TSRO~ 1 .11 § I+ C-24 X TIINE .. . 7 | ) C-~46 Cerzrmle dise, 0015 gfd ... 276157
CoR Ceramic Qise, 01 ufd e 24 B0 1B C-27 eramic dise, 470 ;:.‘u:fd TSRS |~ ¥ i.. C-47 Ceramie dise, 0047 pid . SRR 1 | - ¥ |
C-9 Ceramic dise, 01 afd .. e e -2 T Q1 C-28 Mica, 2700 gufd . Eﬂﬁﬂl'? C-48 Ceramie dise, 330 upfd . OPRO ' | ;3 X 1.
C-19 Mica, 200 ppfd, 3% oo e e - SO0 E C-29 Mica, 1000 aunfd .. e 236002 C-419 Flectrolytic tuhular 10 pfd—zﬁ? 2[!110{]'
L-11  Ceramic disc, .01 _u.fd SO { .11 . C-30  Ceramic disc, .0015 ufd . SOUPRDRROTORPRORROT -y |3 L Y | C-50  Ceramic dise, 330 apfd . ..o 2763338
C-12 3-30 ppfd compression trimmers. C-31 Molded tubular, .1 .ufd -—Eﬂﬂv ceernrnrremnae e 209001 C-51 Ceramic disc, 0047 pfd . DOUTPRROURIR . [ = ¥ I |
four on bracket . DTS . L1 L1 }-- {-32 Ceramic dige, 01 ufd _ S ) -1 1) -52 Ceramic dise, 470 ,uufd SR .t | ;1 ¥

C-13 Mica, 680 pufd . crrnsne- 2G0 1S Cc-32 Ceramie dise, 01 pfd SN | . 1) C-53 Electrolytic tubular. statid- up type.
C-14  Mica, 2000 gufd .. ereene - 2OB020) C-3¢  Electrolytic, tubular, stand up t}"pﬂ 50 ufd—12v . zngnuz
C-15  Mica, 5000 uuid . BN, . 11 -4 | 8 afd —150V . s csrneensn 20S000 C-54  Electrolytic, 20/20 p,f-:l—zsuv e 234302
C-16 =30 ppfd numpressinn ‘trimmers, =33 Ceramic disc, {mz fd SR | + 11 14 - C-55 Ceramic disc, 0047 pfd ettt e 2T0ATT
C four an bracket . B+ 1311 4 ¥ C=36 Molded ‘tuhul&r, fd —Eﬂ[ﬁ." cirsmnnieenaesenens U001 C-56 Ceramle dise, T ufd e 270 1T
=17 Ceramic dise, .0M7 uid - e 2TEATT C-37  Ceramice dise, . 4 . S 1)1 1. C-57  Mica, 100 2ufd oo e see s e 286023




Symbol No. Deacription Part Mo, Symbal No. Description Purt Hﬁ. Descriplion Quantiy Fart No.

iC-58 Mica, 100 uufd, odd shaped ... ... et raaan s 206022 - R-d8 E 1 3 ST R——- 11} [ ¥ Front panel assemBly¥ ..o i 1 04004

C-59 Ceramic dise, 01 pufd . ATROLS R-47 . 41 - 1| | F.. v | Electrical tape, 5% oo B rervvnnireeen e -1 10OT

: -60 Ceramic disc, 25 pufd .. 296015 R-4R F 11 R —- 1 ¥ |} 3 Front Panel ... s ceman s 1..........468223
! C-8i Ceramirc dise, 01 28d e 276015 - R-43 1 o . 1| | .+ S-Maeter hole COVer .. e 1l ..........570029
: C-52 Ceramiec dis ? 01 ,u.fd .................................................... 2T601S R-50 S 1 S | | ) I ;. Y o R o T R ) N ¥ | 1 ¥
=563 Mica, 33 pp d SOOI . .| }: ¥ .1 R-51 ¥ 11 401334 01 I o T3 = ST TRTURE U 1| | J -t

' C-64 Tubular ceramic, 50 gpfd = 2%.... . SR - {1 L. R-52 R 1T - .-.301105 Grommet, small . ....B30001
R-53 1) trrar i bamn e raramr—ram—in nee 311103 Gmuunet large et e . SaF2{H)
R-54 O oo ere e e ermane e e e e R 201104 Halder, fuse, with hardware ................. ..A92200
Knoh, control ?E-Lsgg

] . Knob, funing and bandspread ...
Qseillator, Band A e 122203 SWITCHES Knob, aﬂtEIrllgHa Eﬂntl‘ﬂdsp 65000
...TEI]IEE

Oscillator, Band B ... . ... 122204 Manual, instruetion ...
Dscgllatnr. Band C 122205 2. AcBaBAND=CaID e eiems e eis o snsss e sanss o on ee s Sy OO Plate, botlom ..o e BB 3303
Oscillator, Band D .0 122206 T BB PEAEK-QFF-NULL _ ... s sneas s e s samas snene B2 12D Pmnter QX TUHE v ATOLOD
RF, Band A 122207 S=3 BFO-MVC-AVC-ANL ... rrvmr e e sermie e v 3 1 S0 Shaft S 15 11
e 470114

RF, Band C . PSR - ). I Shaft, metal fAexible ... ... T ae00]2
RF. Band D, with C-6¢ capamtﬂr ---------------------------- 122210 Shield, BFD capacitor ... .. o ATOLDT

3
1
1
9
2
1
1
1
1
2
2
::I'.l

Mixer, Band A _ - ISR [ {1 |1+ TERMINAL STRIPS Shield bracket, RF chassis ...............oooe ) N— ]} )
1
1
4
2
2
1
G
2
1
1
1
1
1

COILS

I-I-l-il—ll—lllﬂm:-‘lmmlhmm"'"

=t
BT W G g bk

--------------------------------------------------

r

demd e A J L - RJAIEEd mmmhde e Rkddd e ke Bde mmmmmq e TATEEE ET-FIEIF FEY ETETE EW

RF, Band B ... e e .. LGSR S-4 OFF-STBY-RCV-CAL 132131 Shaft ::uul}ler

(RN Y PR N AN IR NN A P ——

Mixer, Band B . O 1 11 3 - i
Mixer, Band C . T 0T TS=1 2egerew terminal . 441701 Shield, can, Q-UILIPHET oo ) ;.{g%ﬂné

Mixer, Band I _ e IB2008 T3-2  2-screw tferminal 4{12[}1 Shield, fube, MedIum .o L EIDOO4

RF choke, 5 milihenries .. T 161001 TS-3' A-EIMINAL ..o ceerereessrseereerans s s e 0401 Shleld, tube, short ..o B RS
e SO1872

Fh&ulttplier .................................................................... 162010 TS4  2-5CTOW BELTOANAL orororrooeocerceeeecorrrrerrreceereessreeecnrens e 441201 Socket, tube, Tpln "

................................................................................... 162009 R 7 1, 71 Socket, tuzbe, with grn

El clip, T-pin ...
.............................................. 140003 S8 Z-LOITIMIAL oo 440202 un -
BET  BAOITINAL T 246201 Socket, tube, with ground clip, $-pin .............

. ' Socket, dial light

. CONMECTORS Sub-chassizs, RF .
i BULBS : _ Trim sirip {upper]
! g‘-é thu in]j:cuktenna JRCKE e e gﬂnmzmz : %rhﬂnn's:rip {flcentm;}
- : NE JBERE e Rt I-1 DARl LARHE FFAT oot rrsmenm s ramesrsnrrrarsmamear 840002 Iun SLHP UOWEr)
| I-2 DAAl TIGRE BT oo eeemee e e $40002 Vernier drive ... oo

RESISTORS
All rezistors 35w, 10%, unless specified otherwise

Sl ol o T T T ) Sl o
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'
oy
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n
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-
n
:n
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:
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T 4To110

TRANSFORMERS

% é Ettgrmggjia:: Erequency .............................................. }%EH Lockwash 24 5 ' -
rmedia ue chwasher, Hd oo

R-2 RF GAIN Eﬂﬁmlf KL e 3011 S ¥-3 Intermediate f;ﬁueﬁ ............................................. 122211 Lonkwasher, HE v B v a82200
1
T-2

b2 ) 102200 Lockwasher, B8 i X ... .582400
POWeEE o cceereeeeeee e sen s e e rmrammmrmeaemrens meas on vas 101311 Lok asher, 38 o B ...o82700

R-§  ATO00, 2 WALE oo ooes oo 307472 NO, dogg zg <. 2%3;%3
R.7 10KS T watt _ 204103 Nut, 486 e B e
BB AT oo 801473 FUSE - UL, 882 o T R eea0

Nut, -3 i e 14 .. ......2T0840
A U 301680 Fi] 1 AMPETe oo o 91001 Sorew SASKILY I e L Reona

. 22000 | SereW, d-BBXIE” oot mee -5 S 560234
L I e 301222 Serew, E-gﬂx‘l{;’l’ﬁﬁg ................ 360342
R- ' Serew, 6-32x5718" e [NPPPIRSN ;- S -
E.ﬂ ?m%;ﬂ N - e %ﬁﬁ YUBES Screw, 6-32x5/16”, flat-head .. ... Z . 5B3343
B-1% ° R20KQ ... rrr———— pmm s st T01824 V-1 3} = U SO {11 57 Screw, 6-32x7/16% ... R - S 560345
R-16 2M0EQ ... v mmm——"—5—n "%y m—m—s—m—"—m;—,s"—" 201224 V-2 BBHB ..ottt ntretmer e e e eee e s 611023 Screw, 8-32x31%5", round-head .. e & n..583149

=17 o 7 megﬁ"::::::jf::'::_‘f:::::::::::_‘_‘_'::_‘_‘: _________________________ 1275 V-3 L0 ) = . U VU UV OO 610051 - Setacrew, 6- 32 X A e 2 563342

18 1BO0R LTI R011 52 V-4 IZAXT/ECCBY ...t rsarrernessmerar e rrenrs smse o 611012 Setscrew, 8-22x14%, headless . ..o & oo 569001
R-13 b L 1 - | I V-0 6AZR . RS et arrTaTATTATA AR TTTE T TATATEA T TT__. r_ arn 811024 e U L=l R = - SO 4 . 553005
R-20 O oo e 301104 V-6 BAZE ..., ek ettt s ran T e TS 611024 Bolder TG, 28 o e ) R 553001
R-21 SBOO e ie e e s s mne e PO L T2 V-7 6BCT ...t Ferbsbab e ket SR ekt rramcrarae T RTA TS 811025 Spade TUg, B-02 o s 4 ... 568344
R-22 3304 .. SO . ) b r: | V-8 BAWBA .. s et s 811026 Washer, flat, 26 hole . oovvereee. B . 58030D
R-23 2.7 meg® .. 3 b V-9 B s 610023 Washer, flat, 210 HOle ..o 3 oo...58050]
R-24 QX SELECTIVITY control, 10Kf} ooooovove. 390134 1;&3%&1‘ %at 25;5#‘ .................................................. :rl gggggg
R-25 NULL control, Elin .............................................. 390133 asher, C ... VPP SO
R~26 -?'i:?'ll[{ﬂ R —— | ) T Y . MISCELLANEQUS -

R-28 LOOEE e rmsreemsen s ranms s s e ernes S— 301104 Descaiption ' Quantity Part No, WIRE, SOLDER, AND 5PAGHETTI

g L1, Ty S 301681 Alignment tool, ILF. ...ircnimsseemsvessicens. 1 cvcssnecss o S TH00 Braid shielding 21%" eeeevvsisnimees. 1 e BO4005
R-31 F i 1 41 ST . AT Alignment tool, B.F. e e reemn v L 85T003 Cabhle, 9-conductor, 3(]"' eeeeinime 1 e B 03021
R-32 30 MBED oo tsam s ecsssssa st asens .301106 Board, printed circult, ILF. ... SRR R 820019 COrd, LANE oo oo erres et s ee oo eeenean RO2001 .
R-33 27000 ... easee st ems et e AL e £ £ 301272 Board, printed circuit, RF. ... - 820020 Solder, 20 Fh e L .. 930005
R-34 1 megl e OV 01105 Bushing, threaded, 32" . e - J—— 470075 Spaghett], 220, 15" e 1 812009
Re38 1 MEEMR i s ccvenamemsmsms snn seams snmetnmsrcarans srrmoeass 301106 Cabingt agsembly ... | N 040040 Wire, 2%, Pod R BOLODZ
L T L o < 301473 Cabinet ..ot s 1. TOO026 Wire, 3", OPANEE oo eeeeersnsnnerorms & oo BO1003
ReBT Z20FL oo eeeceesimeecsmsems rraeseresrar e rsbrms et i stems st emee Hyi224 Edge trim strip ... S S ——— ) —— 470122 Wire, 4%, YellOW oo T e, 801004
%ﬂ ?ﬂﬂu ....................................................................... gg :?HUE gh:-lﬂslﬂ ------ i ---------------------------------------------------------- { --------------- 461330 Wire, 5%, BIrEEIL _..occeciinimiem et s
D B o it e s et ais e mmeAeAsememetesmssmessemsamems sms o 1 e BEYBEAL s rerresat b erereneb s n? Wire, 6%, blue ... B e BOT00G
R40 Z220KQ ....eecems S 301224 Dial, bandspread tuning 1 gﬂﬂ 7 wn-:, T A 3 ... R01007
R41 m ....... A v v o e kN R N A A NN TR RRE AT 3“1224 Diﬂ]. I‘.I:l&h'.l. tl.lllll.'lg ................... pEsmasmsn R 1 --------"."".-ETDUE'E Wire;. 12# Wh.itE,.-"l‘Ed ' 1 B[}]ﬂlz
M 1 mﬂ!ﬂ thrarrar e bk bbb A ra oy ARR A LR R e —— 1-3'“110'5 Dlal mml bracketl lEﬂ -------------- LS EELELE L U 1 """""""" iTull?" Wirﬂl IE""" white;’blue [ 1 ________________ E‘“]ﬂlﬁ
] Bed3 L MeED e OO )b { Dial, erystal bracket, nght ............................. L 470111 Wire, red stranded, =22 9% 1
: R-d4 AF GAIN conirol, 1 megil ... rresrerarans 380009 Drive bracket, vernler ... e 2 . ......AT70113 '

- Wire, shielded, insulated 187 1T 1 e 803025
R"ﬂ ﬂm ------------------ R N N R A N mlm Fmtj mhh'er ------------------------------------ ‘-..-"..........3310“1 WirE. Ehle'ided 411;; e 1 ""““"_"r“aﬂsm

42 | . Wire, bare, #20, 387 e 1 Eﬂﬁﬂﬂﬂ
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Cescription

Conirol, 6809 (5- Mete:r adfust) .
light, #47 .

Dial

ia]l lLight socket .
Dis glPher. 4

Lockwasher, %"‘ mntrul

Nut, 4-36 .

Nut, 3" cnntr:nl

Resistor, 820U

4 “waitt....
gB.Meter, ‘W‘lth hnrdware

B.Metor bracket .

So

. §<Meter windew ...
Serew, 4-36 x 357 machine
Serew, 6-32 X EHE" MAching .o
Tape, 23% length ;

¢r. 8" . N

Wire, 2% red .

Wire, 37 orange -_-_-_'.'.'.l'.'.'.'.'.'..'.'.'............
Wire, ™ viole
Wire, 117 white-brown,

- 88Y 727

. -BSY 256

mememd - - -iEJEEELEETIEFIF

mmeme—-LANLJLIJIJEJEFEERETE

S-METER PARTS LIST
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IO |3 b -4
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TOOLS NEEDED FOR CONSIRUCTION

Description

Soldering iron, pencilt {ype ..
§* Long-nose pllers

5 Diagonal cutters .-.._.-....-j..j-:.'t‘.::::...'.'.'.."

6% Screwdriver ...
8”7 Set-screw screwdriver

SaMeter _.

*Subject to change

ALL VOLTAGE MEASUREMENTS ARE TAKEN
FROM POINTS INDICATED TO GROUND WITH
A VTVM. NO

[ EY AR | [LLET]

Cirystal Calibrator ...

ACCESSORIES
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VOLTAGE MEASUREMENTS

SIGNAL INPUT.

BAND SWITCH S-1 ON BAND ‘A FOSITION.
5-2 IH OFF POSITION.

RESISTORS INDICATEC IN OHMS

" KROTES

K= 1,000 OHMS
MEG = 1,000,000 OHMS

AF GAIN SET AT MAXIMUM,

AF GAIN SET AT MINIMUM.
5-3 1N MYC PO3JITION.

¥ YOLTAGES WITH 5-3 IN
BFQ POSITION,

¥ % YARIES WITH SETTING OF C-i

| TUMING RANGES |

BAND FREGUENCY
4 B4 - 185 MC
B 1.6 - 4.6 MG
C 44 -12.4 W
[ 12 - 30 MC
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(SHOWN IN BAND &'
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KNOB END
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ETER PARTS LIST

ED FOR CONSTRUCTION

Description

pliers
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Part No.

VOLTAGE MEASUREMENTS

MEASUREMENTS ARE TAKEN
INDICATED TO GROUND WITH
SIGNAL INPUT.

S-1 ON BAND 'A' POSITION.
OSITION.

- NOTES

"ORS INDICATED IN OHMS
Q0 OHMS

000,000 OHMS

RF GAIN SET AT MAXIMUM.

AF GAIN SET AT MINIMUM.
$-3 IN MVC POSITION.

BFO POSITION.

% VOLTAGES WITH S-3 IN

% ¥ VARIES WITH SETTING OF C-f

TUNING RANGES

| BAND | FREQUENCY

54 - 1,65 MC

o0 m>
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-4.6 MC
-12.4 MC
- 30 MC
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KNIGHT-KITS ARE YOUR BEST BUY THE FINEST ELECTRONIC ECUIPMENT IN K
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GUALITY PARTS ASSURE SUPERIOR PEREORMANCE. THAT'S WHY KNIGHT-KITS ARE SOLD WITH THIS EXCLUSIVE GUARANTEE: EVERY KNIGHT-
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KNIGHT-KITS ARE *"CONVENIENCE ENGINEERED" RESISTORS ARE CARD MOUNTED AND IDENTIFIED. WIRE 1S PRECUT. SMALL PARTS

LA
ARE PACKACED IN SEE-THROUGH PLASTIC BAGS. DETAILS SUCH AS THESE AND STEP-BY-5TEP INSTRUCTION MANUALS MARKE KK MIGHT-KITS

EASIEST TO BUILE

KNIGHT-KITS ARE THE FIRST CHOICE OF EXACTING LI

OF ELECTRONIC KITS EVERYWHERE AND HAVE BEEN SINCE THE EARLY

o', THERE IS AN OUTSTANDING KENIGHT-KIT AVAILABLE FOR EVERY REQUIREMENT. EACH IS A REWARDING ADVENTURE IN KIT
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