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RE,SISVTQR AND CAPACITOR COLOR CODES

RESISTORS

The colored bands around the body of a color coded resistor rep-
resent its value in ohms, These colored bands are grouped
toward one end of the resistor body. Starting with this end
of the resistor, the first band represents the first digit of
the resistance value; the second band represents the second _
digit; the third band represents the number \

© two digits are mwltiplied, A fourth band of gold or silver rep-
resents a tolerance of +5% or +10% respectively. The abserte
of a fourth band indicates a tolerance of +20%, )

which the first

’

The physiéal size 61 a composition resistor is related to it:
‘wattage rating. Size increases progressively- as the wattage -]

rating is increased. The diameters of 1/2 watt, 1 watt and ]
2 watt resistors are approximately 1/8", 1/4" and 5/16",
réspectively, ' y : : ?'

The color code chart and examples which follow provide the 4
information required to identify color coded resistors. 3

R CODE ’ K
COLOR Ist DIGIT 2no DIGIT MULTIPLIER - EXAMPLES ; A
BLACK — 1 o o B ' YELLOW-4— -y ' ‘ ]
RED 2 2 0o | —VIOLET-7 } 47 x 1000 ;
SRANGE 3 5 1090 ~ORANGE-j000—f (OR47KQ) ~ °
i e o R g1 S e rovenmnce
BLUE 6 — -6 000,000 - SILVER= TOLERANCE -
VIOLET - T 7 10.000,000 . .ﬂm_ + 10 o . v

1 GRAY: 8 8 100,000,000 ' - T
WHITE 9 9 — Loo'o.ooo.oo? _RED—2 ‘ - ¢ ‘
SILVER - - ' .01 . RED—2 : 22 x100,000

: SR J——cnseufpoo.poo (or 22 MEG.) ¢
r—\\\\~NO'BAQDrgTDLERANtE
TOLERANCE T L rk20%
GOLD £5% B
SILVER 1210 7% i :
NO BAND 2207 : : b
- CAPACITORS : . .

Genérally, only mica and tubular ceramic cé.pacitbrs,» used
in modern equipment, are color coded, The color codes differ
somewhat among capacitor manufacturers, however’the codes

-

MICA R

. CODE . - EXAMPLE
COLOR LTDIGM 2wDIGIT MULTIPLIER TOLERZ% 5 74 00
BLACK - 0 —— o — ] 20 y P
BROWN — 1 —3— 1 1o — RED VYIOL RED
SRaner——1— § 1= § Jool 22
Yerton—1- 2 J— 3 I— 10,000 =
GREEN - & 4. & —_— PPy
LUE — & —4— & —{ _— -
VIOLET — 7 7 - -
RAY l— 8 —p- 8§ 4 __ —
WHITE -9 - o I " "} T

o —H— - 4= - = -
SILVER - - —4— - otf zio x5
CHARACTERISTIC

2700upf 25 %
OR 0027 ufd

:{‘:_OR CHARACTERISTIC—
INDICATES SEE NOTE | BELOW
MICA

(vaLue i wuf— s nOTE 3 BELOW)

1, “The characteristic' of a mica capacitor is the temper-
ature coefficient, drift capacitance and insulation resistance,
This information is not usually needed to identify a capacitor
but, if desired, it can be obtained by referring to EIA Stand-
ard, RS-153 (a Standard of Electronic Industries Association,)

2. The temperature 'cOef_ﬁclent'of a'capaéitor is the predict-
able change in capacitance with temperature change and is

USING A PLASTIC NUT STARTER o -

A plastic nut starter offers a convenient method
of starting the most used sizes: 3/16" and 1/4"
(3-48 and 6-32). When the correct end -is pushed
down over a nut, the pliable tool ‘conforms to the
shape of the nut and the nut is gently held while it

. 18 being picked up and started on the serew, The
tool should only be used to start the nut,

L)

~ ply with EIA (Electronics Ingustries Association) Standards,

"NOTES: : ) ‘ T
" "expressed in parts per million per degree centigrade, Refer :

6-32

shown below apply to praétically all of the mica and tubular
cerdmic capacitors that are in common use. These codes com-

TUBULAR CERAMIC . :
Place the group of rings or dots to the left and read.from left

to right. . B : b
CODE L EXAMPLE ;
COLOR 1 151 DIGIT 2yp DIGIT MULTIPLIER TOLER. o - 2
BLACK — 0 —— 0 — 1 [z20 220 ‘ é
BROWN — 1 —4— 1 —] 10 | 20.4
£D — 2 —+— 2 — 100 — -
NGE-——1— 3 —1 3 1,000 —_ )
YELLOW — ¢« —— 4 10,000 —
+ GREEN — 8 —4+— 8§ — | sos
BLVE — 6 —— ¢ — =
VIOLET - 7 4 — 7 — —_
GRAY — .8 —4— 8 ~— |z02%
WHITE — 9 —3— o — |20

ORG O?G BLK GRN 2
¢ " P
TEMPERATURE 3 3 x 1 2%%

4  COEFFICIENT— 4
TEMPERATURE P . .. SEE NOTE 2 - 3
COErFICIENT— BELOW - 33uf 25% -

- SEE NOTE 2 2 . . )

BELOW, Ny - - ’ :

“ . {VALUE IN spf—SEE NOTE 3 8ELOW)

to EIA Standard, RS-198 (a Standard of Electronic Industries -
Association,) . ST g :

3. The farad is the basic unit of capacitanee, however cap- .-}
acitor values are generally-expressed in-terms of pfd (micro- 3§
farad, .000001 farad) and -uuf ~(micro-micro-farad, ,000001 3
utd); therefore, 1,000 puf =',001 ufd, 1,000,000 uuf = 1ufd,
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Frequency Coverage-

80 Meter Band, ...

20 Meter Band, , .. .,.
15 Meter Band, . . .
10 Meter Band., , . ......

Intermediate Frequency (IF), .

Sensitivity

Selectivity . - - .. ..., e

Image Rejection, . . ..... vee
Input Impedance, . ., .. .. ...

Panel Controls, ,.veeer v e v v v meccsenns

Tube Complement. ........

SPECIFICATIONS

I T T R R R I

»

Power Requirements, .............

Cabinet Size, ., ., . . ¢ ¢ s 00 v 02 uas e
Net Weight, . . .. . oo v v i v ncao.

Shipping Weight, . . ..... .. - . .. .. ..

Audio Output Impedance . . . .. v c v v v v v v u

3.5 to 4.0 mc,
7.0 to 7.3 me,
14,0 to 14.35 mc,
21,0 to 21,5 me,
28,0 to 29,7 me,
1681,0 ke,

1 microvolt for a 10 db signal plus noise-to-
noise ratio.

3 ke at 6 db down, 9 ke at 40 db down,

40 db or better,
50 tn 75 Q, coaxial,
8 2, or 500 Q,

AF GAIN, AC OFF-ON.
RF GAIN,

BF(O TUNE,

BAND Switch,

MAIN TUNING.
CALlibrate,
ANTenna TRIMmer.
REC-STBY Switch,
CALibrate ON-OFF.
BFO On-QOFF.

AVC On-QOFF.

ANL On-QFF,

6BZ26 RF Amplifier,

6E A8 Mixer Oscillator,
6BAG 1st IF Amplifier,

6EAB 2nd IF Amplifier-BFO.
6BJT Detector- AVC-ANL.
G6EBS 1st Audio-Audio output,
6X4 Rectifier,

117 volts AC, 50/60 cps, 50 watts,
13-3/4" wide x 11-1/2" deep x 6-1/2" high.
18 1bs,

21 1bs,
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INTRODUCTION

Your HEATHKIT Model HR-10 Basic Amateur
Band Receiver is designed for use as a high-
performance economical station receiver, Fre-
quency coverage of the Receiver includes the
amateur bands, 80 through 10 meters, only, Each
band is separately calibrated ona large easy-to-
read slide-rule dial, The dial is illuminated
and provides approximately 6 inches of band-
spread for each band,

The Receiver features a signal strength "'8"
meter, a front panel dial callbration control
that operates in conjunction with the 100 ke
crystal calibrator provisions, atuned RF ampli-
fier stage, a half-lattice crystal filter, an auto-
matic noige limiter circuit, plus many other
features desirable on an Amateur Receiver, The
low-silhouette styling and the green-gray color
combination will prove an attractive addition to
any surroundings,

CIRCUIT DESCRIPTION

ANTENNA ¥ VA vl VA Vs VL
50-T5 0 L1
GET6 . /2 LATTICE £BA6 12 SEAB ,
@ ) pard » 172 BEAZ XTAL IST 2ND 25{' » :;}ﬁl%aw
AP MIXER FILTER IF AME, IF AP ey
F
viB vag w veE
e e
oL, erFo QUTPUT
L]
vr
h J tq SFEAKER
—— 210 VDO
514
FULE WAVE|—— 125 voC
:D: RECTIFIER

I

43V AL

To assist you in understanding the following
Circuit Description, we suggest that you refer
frequently to the Schematic and Block Dia-
grams. As the BAND switch is quite complex,
the circuit will be discussed with the switch
in the BO meter position,

RF AMPLIFIER - MIXER OSCILLATOR

Aszsuming that the BAND switch is in the 80
meter position, the signal from the antemna is
applied through coil L1, through the BAND
switch, and through capacitor C7 and resistor R}
to the grid of the RF amplifier tube, VI,

V1 amplifies the RF gignal which is then applied
through eapacitor C18 and resistor R10 to the
grid in the pentode gection of tube V2, Tube V2
is a combination mixer and oscillator,

This tube heterodynes or mixes the incoming
signal frequency with the oscillator frequency
to obtain a difference frequency of 1681 ke, The
position of the BAND switch determines which

A half-lattice crystal filter

1o voe S

coils and capacitors are used in conjunction
with V2B in the ogseillator circuit, These coils
and capacitors, ineluding the MAIN TUNING ca-
pacitor, are used to set the osciliator frequency
1681 ke higher than the desired radio stationire-
quency. The difference frequency of 1681 ke is
called the intermediate frequency or IF signal,

When the Receiver is used on 10 and 15 meters,
the oscillator operates at 1/2 the incoming
frequency plus the intermediate frequency, The
difference frequency, or IF, is obtained by
beating the second harmonic of the oscillator
frequency against the incoming signal.

IF AMPLIFIER

From the plate of V2A, the signal is coupled
through IF transformer T1 to the grid of the
first IF amplifier tube, V3,

is used in the
secondary circuit of the IF transformer to
provide a narrow bandpass for suppression of
unwanted adjacent signals, This provides the
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Receiver with exceptionally good selectivity.

Amplified IF sgignal from the plate of V3 is
coupled through second IF transformer T2 to
the grid of TF amplifier tube V4A, Tube V4A
again amplifies the IF signal, At this point in
the circuit the Beat Frequency Oscillator (BFQ)
gignal from V4B may be beat with the IF signal
by turning the BFOQ gwitch to BFO. The intro-
duction of the BFO signal produces an audible
signal for Continuous Wave (CW) or BSingle
Sideband (SSB) reception, The output from V4A
is coupled through IF transformer T3 totube V5,

DETECTOR-AUDIO OQUTPUT

Tube V5 is the detector stage, This tube de-
tects the audio signal from the IF signal, This

audio signal is then coupled through capacito
C35 and the AF GAIN control to the grid of th
first audio stage V6A, The amount of audi
signal applied to the grid of V6A can be regu
lated by the AF GAIN conirol. This in tur
regulates the amount of audio signal that wil
be amplified by V8A, From tube V8A, the audi
gignal is coupled by capacitor C38 to the gri
of tube V6B, Tube VBB further amplifies thi
awdio signal and feeds it through audio cutpu
transformer T4 to the Speaker jack,

POWER SUPPLY

The power supply uses tube VT as a full-wav
rectifier with power transformer T6, Filterin
af the DC voltage is provided by registors R4
and R43, and capacitors C55, C56, and C5"

CONSTRUCTION NOTES

This manual is supplied to assist you in every
way to complete your kit with the least possible
chance for error. The arrangement shown is
the result of extensive experimentation and
trial, I followed carefully, the result will be
highly stable and dependable performance, We
suggest that you retain the manual in your
files for future reference, hoth in the use of
the equipment and for its maintenance.

UNPACK THE KIT CAREFULLY AND CHECK
EACH PART AGAINST THE PARTS LIST. In so
doing, you will become acquainted with the
parts, Refer to the information on the inside
covers of the manual to help you identify
the components, I some shortage or parts
damage is found in checking the Parts Ligt,
please read the Replacements section and sup-
ply the information called for therein, Include
all inspection slips in your letter to us,

Most kit builders find it helpful to separate the
various parts into convenient categories, Muffin
tins or molded egg cartons make convenient
trays for small parts. Resistors and capace-
itors may he placed with their lead ends in-
serted in the edge of a piece of corrugated
cardboard until they are needed. Values can
be writien on the cardboard next to each
component, The illustration shows one method
that may be used,

Resistors generally have a tolerance rating ¢
10% unless otherwise stated in the Parts Lis
Tolerances on capacitors are generally eve
greater. Limits of +100% and -20% are comma
for electrolytic capacitors,

We suggest that you do the following before wor
is started:

1. Lay out all parts so that they are readil
available,

2, Provide yourself with good quality tool:
Bagsic tool requirements consist of ascrew
driver with a 1/4" blade; a small screw
driver with a 1/8" blade: long-nose pliers
wire cutters, preferably separate diagon:
cutters; a penknife or a tool for strippin
insulation from wires; a soldering iron (c
gun) and rogin core solder, A set of m
drivers and a nut starter, while not neces
sary, will aid extensively in constructic
of the kit,
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PARTS LIST

The circled numbers in the Parts List are
keyed to the circled numbers on the parts
drawings to aid in parts identification,

(red-red-green)

PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No. Per Kit No. Per Kit
Resistors Resistors (Cont'd.)
f1-41 - 1 10  1/2 watt 2 1A-5 1 22 KQ 1 watt
(brown-black-black) (red-red-orange)
-1-3 2 100 Q 1/2 watt 3 1B-14 1 1500 @ 2 watt
(brown-black-brown) (brown-green-red)
~1-66 1 150 © 1/2 watt 13J-11 -1 1500 © 10 watt wire-wound
(brown-green-brown)
1-6 2 470 Q 1/2 watt T
(vellow-violet-brown) =%= -« " *
-1-9 2 1000 £ 1/2 watt
(brown-black-red) )
~1-44 2 2200 @ 1/2 watt
(red-red-red) -y
1-46 1 3900 © 1/2 watt ,
(orange-white-red)
1-19 1 6800 © 1/2 watt :
1-20 (blue-gray-red) 5 %% 3 30 puf resin dipped
L 2 10 KQ 11/)12 Wl?tt 5 21-3 1 10 ppt disc ceramic
. _ (brown-black-orange) 21-33 1 3.3 ppf disc ceramic
1-22 1 %ze;“ielc{ 2 W:;te) ~21-22 3 220 ppf dise ceramic
red-red-orang 21-48 2 .05 ufd disc ceramic
k255 ?;eggwl/v io‘{’:tttorange) 21-81 2 .1 pfd disc ceramic
- - 21-27 23 .005 pufd disc ceramic
1-60 1 68 KQ 1/2 watt 21-72 3 .005 ufd 1.4 KV disc ceramic
126 (bl(‘;e'gray-orange) 7 25-4 1 10 pfd 25 V electrolytic
- 5 %grofff é{fcgagzuow) §25.9 1 20-20-20 pfd 300 V twist-
. 1-121 3 120 KQ 1/2 watt N prong electrolytic :
® d-vell 26-84 1 15-15-15 puf 3-gang variable
© 1-30 1 27160%';52';;2“0‘”) 26-64 3 21 puf single-section
(red-violet-yellow) variable
1 680 KQ 1/2 watt
- (blue-gray-yellow)
1 820 K 1/2 watt
- (gray-red-yellow)
3 1 megohm 1/2 watt
3+ (brown-black-green) 2
 ; 1 2.2 megohm 1/2 watt
'

[T aad N [ |
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HEATHIKIT
PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No, Per Kit No., Per Kit
Coil-Transformers-Choke Terminal Strips-Sockets-Jacks-Plugs
=1 40-429 1 1682 ke BFO coil (¥ 431-10 2 " 3-1lug terminal strip
—[2145-43 1 Parasitic choke wound on ©431-12 1 ~ 4-lug terminal strip
47 Q resistor 431-15 — 1 1-lug terminal strip
~~51-84 1 Audio output transformer .. 431-16 2 2-lug terminal strip
=13} 52-17 2 Interstage IF transformer (2431-45 - 1 6-lug terminal strip
~—52-50 1 Input IF transformer »431-40 1 4-1lug terminal strip
= 54-122 1 Power transformer 4434-34 — 2 . 7-pin phenolic tube socket
i5434-35 1 T7-pin ceramic tube socket
- 434-36 1 9-pin ceramic tube socket
45‘? ©434-39 2 Octal socket
1434-42 2 Phono socket
3434-43 - 1 9-pin molded tube socket
! 434-56"" 2 9-pin phenolic tube socket

Switches-Controls

“1110-57" 1 10 KQ tab-mount control

2 10-131 1 10 K control

19-72 1 500 K2 control w/SPST switch
£ 60-18 4 SPST slide switch

8160-19 1 DPDT slide switch

l|1l

I”l‘.‘ 8k i

fil

0
P
v

g
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PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No. Per Kit No. Per Kit
Terminal Strips-Sockets-Jacks-Plugs (Cont'd. ) Hardware (cont'd,)
T 434-74 2 ~  Ceramic crystal socket 1§252-1 = 14 7 3-48 nut
Z 434-85 2 Pilot lamp socket 17252-3 50 - . 6-32 nut
3 436-21 1 Phone jack . 18252-4 4 8-32 nut
1 438-6 1 Octal plug ' W252-7 4 -Control nut
438-4 2 Phono plug 20 252-15 12 ~ 4-40 nut
{5 440-1 1 Octal plug cap 0252-22 4 6-32 speednut
22253-9 4 #8 flat steel washer
. ©253-10 4 Control flat washer
2 253-36 2 Formed springbrass washer
s 253-49 1 Flat nylon washer
5 254-1 64 ~ #6 lockwasher
7 254-2 4 * #8lockwasher
28 254-4 4 - Control lockwasher
5 254-1 20 #3 lockwasher
X 254-9 - 12 *  #4 lockwasher
|

©
@

. Coe R
Nl LR L LN

4-40 x 3/8" round head ma- 31 255-30

; 1 Spacer
i - Chine screw % 258-1 1 Dial cord spring
1) 250-8 10 #6 x 3/8" sheet metal screw ; 959_1 4 #6 solder lug
+250-18 4 8-32 x 3/8" round head ma- 4 259_6 5 #6 small solder lug
chine screw % 259-10 1 Control solder lug

025043 1 8-32 x 1/4" setscrew . % 260-7 4 IF transformer clip
w250-49 14 3-48 x 1/4" screw #260-20 2 . Crystal holding clip
250-56 29 6-32 x 1/4" screw

250-70 3 6-32 x 3/16" flat head screw
12 250-89 7 6-32 x 3/8" screw
13 250-100 3 6-32 x 5/16" setscrew
(4 250-116 6 6-32 x 1/4" truss head ma-

chine screw (black)
(3250-138 9 6-32 x 3/16" screw




PART PARTS DESCRIPTION ' PART PARTS DESCRIPTION
No. Per Kit ‘ : No. Per Kit

Grommets-Wire . ‘ S - Metal Parts. )
73-1 2 3/8" rubber grommet 90-M152F 1 | Top cover
. 73% 4 5/16" rubber grommet - 100-M362 1 Dial drum
89-1 1 Line cord with plug ‘ 100-M369F 1 Dial back plate assembly
134-40-"" 1 Wiring harness ‘ 5 100-M370 1 Pulley bracket assembly
--206-30-—~ 1 Length spiral shield , 100-M371F648-649
~340-8. . 1 Length #22 bare wire : 1 Front pahel
—343-2" 1 Length coax cable - 110-M8 1 Front end tuner assembly
344-51 1 Length brown hookup wire 200-M332F651-652
344-52 1 Length red hookup wire -~ 1 , Chassis
© 344-54 1 Length yellow hookup wire 204-M449 2 Variable capacitor mounting
346-4 1 Length sleeving 1/16" bracket . .
LT diameter 5 204-M450 1 " Pilot lamp bracket  *
346-2 . 1 Length sleeving 3/16" 7 204-M451 1 Pilot lamp bracket
: diameter 205-M260 1 Chassis bottom plate
G g ¢ 205-M337 2 Dial spacer plate
205-M350F 1 Meter spacer plate  ©

Tubes-Crystals-Pilot Lamps -Fuse

304-184 1 1680.70 ke +.005% tolerance ©)
crystal -
404-185 1 1682.40 ke + .005%tolerance o /

crystal
407-90 1 Meter
411-64 = 1 6X4 tube .
411-90 1 6BA6 tube -
411-113 1 6BJT tube ’
411-124 2 6EA8 tube ' O,/ ™\ - O _
411-126 1 6BZ6 tube : ' '
411-161 1 6EB8 tube :
412-20 2 «#47 pilot lamp Miscellaneous
421-20 1 1/2 ampere slow-blow fuse ¢ 75-24 1 Line cord strain relief
- 206-3 2 9-pin tube shield
Shafts- Flywheel- Bushings- Knobs 206-25 1 T-pin tube shield
453-35 1 1/4" diameter x 4-3/8" long 261-9 4 Rubber feet
shaft 349-3 1 Length dial cord
453-90 1 1/4" x 1-7/8" shaft i 422-1 1 Fuse block
453-114 1 1/4" x 2-1/2" dial eorddrive 463-31 1 Dial pointer
’ ‘ shaft 481-2 1 Capacitor mounting wafer
454-12 - 1 Flywheel 490-1 1 Alignment tool
. 455-9, 1 3/8" x 3/8" bushing 464-23F650
'455-15 1 1/4" x 1/4" collar 1 Dial plate (plastic)
+ 456-1 2 Metal coupling 331-6 Solder
462-121 1 1-9/16" diameter greenknob . 595-500 1 Manual
462-122 4 Gray knob with skirt and
pointer
462-168 2 9/16" diameter green knob
with white pointer mark
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PROPER SOLDERING TECHNIQUES

CRIMP WIRES HEAT CONNECTION APPLY SOLDER ALLOW SOLDER

Only a small percentage of customers find it
necessary to return equipment for factory
service, By far the largest portion of mal-
functions in this equipment are due to poor
or improper soldering,

¥ terminals are bright and clean and free of Wax,
frayed insulation and other foreign substances,
no difficulty will be experienced in soldering.
Correctly soldered connections are essential if
the performance engineered into a kit is to be
fully realized. K you are a beginner with no
experience in soldering, a half hour's practice
with some odd lengths of wire may be a worth-
while investment.

For most wiring, a 25 to 100 watt iron or its
equivalent in a soldering gun is very satisfactory.
A lower wattage iron than this may not heat the
connection enough to flow the solder smoothly,
Keep the iron tip clean by wiping it from time
to time with a cloth,

CHASSIS WIRING AND SOLDERING

1. Unless otherwise indicated, all wire used
is the type with colored insulation (hookup
wire). In preparing a length of hookup wire,
1/4" of insulation should be removed from
each end unless directed otherwise in the
assembly step.

To avoid breaking internal connections when
stripping insulation from the leads of trans-
formers or similar components, care should
be taken not to pull directly on the lead, In-
stead, hold the lead with pliers while it is
being stripped,

3.

PROPER SCLDER

TO FLOW CONNECTION

Leads on resistors, capacitors, and similar
components are generally much longer than
need be to make the required connections.
In these cases, the leads should be cut to
proper length before the part is installed,
In general, the leads should be just long
enough to reach their terminating points,

Wherever there isapossibility of bare leads
shorting to other parts or tothe chassis, the
leads should be covered with insulating
sleeving. Where the use of sleeving is spe-
cifically intended, the phrase "use sleeving”
is included in the associated assembly
step, In any case where there is the pos-
sibility of an unintentional short circuit,
sleeving should be used. Extra sleeving is
provided for this purpose.

Crimp or bend the lead {or leads) around the
terminal to form a good joint without re-
lying on solder for physical strength, If
the lead is too large to allow bending or if
the step states that it is not to be crimped,
position it so that a good solder connection
can still be made,

Position the work, if passible, sothat gravity
will help to keep the solder where you want
it,

Place a flat side of the soldering iron tip
againgt the joint to be soldered until it is
heated sufficiently to melt the solder.

Then place the solder and it will immediately
flow over the joint; use only enough solder to
thoroughly wet the junction, It isuguallynot
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necessary to fill the entire hole in the
terminal with solder,

9. Remove the solder and then the iron from
the completed jolnt. Use care not to move
the leads until the solder is solidified,

A poor or cold solder joint will usually look
crystalline and have a grainy texture, or the
solder will stand up in a blob and will not have
adhered to the joint, Such joints should be re-
heated until the solder flows smoocthly. In
dome cages, it may be necessary to add a

STEP-BY-STEP PROCEDURE

The following instructions are presented in a
logical step-by-step sequence to enable you to
complete your kit with the least possible con-
fusion. Be sure to recad each step all the way
through before beginning the specified operation,
Also read several steps ahead of the actual step
being performed. This will familiarize you with
the relationship of the subsequent operationg,
When the step is completed, check it off in the
space provided, This is particularly important
ag it may prevent errors or omissions, espe-
cially if your work is interrupted, Some kit
builders have also found it helpful to mark each
wire and part in colored pencil on the Pictorial
ag it ig added,

The fold-out diagrams in this manual may be
removed and attached to the wall above your
working area; but because they are an intepral
part of the instructions, they should be returned
ta the manual after the kit is completed,

In general, the illustrations in this manual
correspond to the actual configuration of the
kit; however, in some instances the illustra-

little more solder to achieve a smooth, bri
appearance,

ROSIN CORE SOLDER HAS BEEN SUPPLIED
WITH THIS KIT. THIS TYPE OF SOLDER
MUST BE USED FOR ALL SOLDERING IN
THIS EIT. ALL GUARANTEES ARE VQIDED
AND WE WILL NOT REPAIR OR SERVICE
EQUIPMENT IN WHICH ACID CORE SQOLDER
OR PASTE FLUXES HAVE BEEN USED, IF
ADDITIONAL SOLDER 1S NEEDED, BE SURE
TO PURCHASE ROSIN CORE (60:40 or 50:50
TIN-LEAD CONTENT) RADIO TYPE SOLDER.

tiong may be slightly distorted to facilitate
clearly showing all of the parts,

The abbreviation "NS" indicates that a con-
nection should not be soldered yet as other
wires will be added, When the last wire is
installed, the terminal should be soldered ant
the abbreviation "'S" isusedto indicate this, Note
that a number will appear after each solder
inatruction, This number indicates the number ¢
leads that are supposed to be connected to the
terminal in point before it is soldered. For
example, if the instruction reads, "Connect 2
wire to lug 1 (S-2)," it will be understood that
there will be two wires connectedto the terminal
at the time it is soldered, (In cases where a wire
passes through a terminal or lug and then con-
nects to another point, it will count as two wires,
one entering and one leaving the terminal)

The steps directing the installation of resistors
include color codes to help identify the parts,
Also, if a part is identified by a letter-number
designation (R1, C1, etc,) on the Schematic, its
designation will appear at the beginning of the
assembly step which directs its installation,
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STEP-BY-STEP ASSEMBLY

PARTS MOUNTING

NOTE: Lockwashers will be used with all
screws and nuts when mounting parts, unless
otherwise stated; the following steps will only
call out the size and type of hardware to be
used, For parts identification refer to the Parts
Pictures which are located on Pages 5 to 8.

Refer to Pictorial 1 (fold-out from Page 17)
for the following steps,

<{_) Referring to Detail 1A, mount a phono
socket at locations BA and BF on the rear
apron, Use 6-32 x 1/4" hardware,

@ 6-32 NUT
@

*& LOCKWASHER

_PHONO SOCKET

&% E_éi? 6-32 Xi/4” SCREW

Detail 1A

-.). Referring to Detail 1B, mount an octal tube
- socket at location BD and 3-lug terminal
strip at BC, Use 6-32 x 3/8" hardware for
the double mounting, and use 8-32 x 1/4"
hardware for the other mounting, Be sure
to place the keyway of the socket as shown

in Pictorial 1,

3-LUG TERMINAL
STRIP

Detail 1B

632 X 378 SCREW & & 8-32 X V4 SCREW

(X} R23. Mount the 10 KQ twist-tab control
(#10-57) at location BE on the rear apron.
Refer to Detail 1C for the proper procedure,
Positon the eontrol lugs as shown,

¥ INSERT COMNTROL
TABS IN SLOTS

TWIST TABS
Ya TURN,

Detail 1C

(\)»dfbeferring to Detail 1D, mount the fuse block
at locatlon T. Use 6-32 x 3/8" hardware,
Position the fuse block as shown,

{ Mount an octal socket at location CC. Use
" 8-32 x 1/4” hardware, Position the keyway
as shown, 6-33 NUT
“8_LOCKWASHER

Detail 1D

6-32 % 3/8
SCREW
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) Referring to Detail 1E, mount the 7-pin
~—eeramic tube socket at locahon V1 with a
#6 small solder lug on one mounting screw,

Use 3-4Bx1/4" hardware, Pogitionthe blank

space of the tube socket as shown in Pictorial

3-48x1/4" SCREW

*3 LOCKWASHER

CHASSIS
BOTTOM

#6 SMALL SOLDER
LUG

Detail 1E

(¥ Mount the 9-pin ceramic tube socket at lo-
cation V2 with a #8 small solder lug on one
moumting screw, Use 3-48 x1/4'" hardware,
Posgition the blank space as shown.

§_J-Mount a 7-pin phenolic tube socket at loca-
tion V3 with a #6 small solder lug on one
mounting screw, Use 3-48 x1/4" hardware,
Pogition the blank space ag shown.

( /) Meunt a second 7-pin phenolic tube socket
at location V7 with a #6 amall solder lug on
one mounting screw, Use 3-48 x 1/4" hard-
ware, Position the blank space as shown,

/(3& Mount 9-pin phenolic tube sockets at loca-
tions V5 and V6. Use 3-48 x1/4" hardware,
Position the blank space as shown,

(\}) Mount the 9-pin molded tube socket on top

" of the chassis at location V4 witha#6 small
solder lug on one mounting screw, Use 3-48
x 1/4" hardware, Position the blank space
as shown,

L,)’ﬁéferring to Detail 1F, mount a 4-1lug termi-
nal strip at location A. Use 6-32 x 1/4"
hardware,

.fS\ ) Mount 2-lug terminal strips at locations Q
' and S, Use 8-32 x 1/4" hardware,

B-32 NUT (5
#6& LOCKWASHER &

6-32 % 14" SCREW €§

Detail 1F

(\\}: Mount a 3-lug terminal strip at location
Use 8-32 x 1/4" hardware,

{ ) Mount a 6-lug terminal strip at location
Use 6-32 x 1/4" hardware.

{ -T-Mount a 1-lug terminal strip at location
\\Use 6-32 x 1/4" hardware,

{ ) Install 3/8" rubber grommets at Iocatio
HB and HG.

“{_) Install the remaining grommets at HA, H

HE, and HF,

( ‘)>Referrmg to Detail 1G, mount crys
sockets and crystal clips at locations M a
N, Use 4-40 x 3/8" hardware. Do not ove
tighten the hardware or you may erackt
sockets,

*’ 4-40 NUT
*4 LOCKWASHER

CRYSTAL
SQCKET

Detail 1G

f‘)—Mmmt #6 solder lugs at locations D, J, a
U, Use 6-32 x 1/4" hardware, Position t
solder lugs as shown,
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AN
( "} T2, T3, Referring to Detail 1H, mount inter-

stage IF transformers (#52-17) atlocations
B and K, Use IF transformer mounting clips,
Be sure to place the color dots as shown in

Pictorial 1,
TRANSFORMER
MOUNTING
cLIp

Detail 1H

() T5. Mount the BFO coil (#40-420) at lo-
cation C. Use an IF transformer mounting
clip. Place the color dot as shown.

{~}.T1, Similarly, mount the input IF trans-
former (#52-50) at location P, Use an
IF transformer mounting clip., Place the
color dot as shown,

Y .

{ ) Referring to Detail 1.J, mount the electro-
lytic ecapacitor mounting wafer at location H.
Use 6-32 x 1/4" hardware, Paosition the
mounting lug slots as shown,

( ) CBS, €56, C57. Again refer to Detail 1J
and mount the electrolytic capacitor at H,
Position the capacitor lug markings as
shown in Pictorial 1. Secure the capacitor
by twisting each mounting lug 1/4 turn with
long-nose pliers,

Cut the power transformer leads as follows:

LEAD COLOR LENGTH

( ) Red 4.1/2"
{ ) Red 3

( ) Green 3-3/4"
( ) Green 3-1/2"
( ) Black 11

( ) Black 5-1/4"
( ) Red-yellow 3-3/4"

“-- 6-32 NUT
\\

6 LOCKWASHER

INSTALL THE CAPALITOR
MOUNTING WAFER ON

THE CHASSIS.
Q}-s -32% 1/4' SCREW

POSITION THE CAPAZITOR
AS SHOWN IN PICTORIAL 1,
THEN PUSH THE CAPACITOR
INTO THE WAFER,

@ WHILE HOUDING THE
CAPACITOR N PLACE,TwIST
EACH OF ITS MOUNTING
LUGS APPROXIMATELY
1/4 TURN,

Detail 1J

“f:~h Strip 1/4" of insulation from the end of each
lead.

Cut the audio output transformer leads as follows:

LEAD CQOLOR LENGTH
N
{~7 Red 4"
( ) Blue 3-3/4"
( ) White 7-1/2"
{ ) Green ™
( ) Black 2-3/4"

( ) Strip 1/4" of insulation from the end of each
transformer lead.

( Pa\ T4. Mount the audio output transformer at

“location E with a 6-32 x 1/4" screw, #6

solder lug, and a 8-32 nut, Secure the other

mounting foot with 6-32 x 1/4" hardware,

Be sure ta place all of the transformer leads
through grommet HB,
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(:~) T6, Mount the power transformer with its ( }Moﬁnt a SPST slide switch (#60-18) at
" leads through hole HC, Secure the trans. location FC on the front apron. Use #
former with 8-32 x 3/8" hardware. lockwashers and 4-40 nuts, Position the

switch lugs as shown,
( ) Referring to Detail 1K, mount a variahble

\
_ capacitor mounting bracket on top of the {" ) Mount the DPDT slide switch {(#60-19) at

chassis at location FN and a 4-lugterminal location FE on the front apron, Use #
strip below the chasgsis at location R. Use ~ . lockwashers and 4-40 nuts,

6-32 x 3/8" hardware far the double mount- :

ing and 6-32 x 1/4" hardware for the re- ( )} Mount 2 SPST slide switch at location FG
maining mounting holeg, on the front apron, Use #4 lockwashers and

4-40 nuts, Position the switch lugs as shown,
Bend the lugs at a 90 degree angle as shown
in Pictorial 1,

»
&-32 x3/)B SCREW
e ﬁ"‘e LOCKWASHER

( ) C41, Mount the remaining 21 uuf variablk
| VARIABLE CAPACITOR capacitor (#26-64) at location FF on the front
apron, Use 6-32 x 3/16" flat head screws.
Do not use #6 lockwashers.

}-6-32% 114" SCREW () Start a 6-32 x 5/16" getscrew in the dia

drum, Place the dial drum on the shaft of
the MAIN TUNING capacitor (#26-84),

(™) C6A, C6B, C6C. Mount the MAIN TUNING
" capacitor on the top side of the chassis as
shown in Detail 11, Secure the capacitor
with 6-32 x 3/168" screws, and #6 lock-
washers,

Detail 1K

(> Mount the remaining variable capacitor
- mounting bracket at location FM on top of
the chassis, Use 6-32 x 1/4" hardware,

{ 62, Again referring to Detail 1K, clip off

! 2 of a 21 ppf variable capacitor and
mount this capacitor on the variable eca-
pacitor mounting bracket at location FM.
Use #6lockwashers and 6-32x3/16" screws,
Turn the capacitor shaft until the plates are
fully meshed, This will protect them from
being bent,

( ¥C45, Similarly, clip off lug 2 of another
21 uuf variable capacitor and mount this
capacitor on the variable capacitor mount-
Ing bracket at location FN, Use #6 lock- - Al
washers and 6-32 x 3/16" screws. Turn : SET3CREW
the capacitor shaft until the plates are

fully meshed, Detail 1L
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() Locate the front panel and referring to
Detail 1M, mount SPST slide switches at
locations FK and FL along witha pilot lamp
bracket, Use #4 lockwashers and 4-40 nuts
on the studs.

{ )} Carefully remove the meter from its box,

When handling the meter, be careful not to
bend the pointer or scratch the meter face,

Detail IM

LAMP BRACKET
(*204 - 450)

DIAL PLATE
(#484-23F650)
P

DIAL PLATE SPACERS
(#205-M337)

PULLEY BRACKET
{#W00-M370)

Detail 1N

¥._.). Referring to Detail 1N, mount the S meter to

the dial back plate. Tilt the meter so that
the dial plate can be inserted between the
meter pointer and the meter face_, Place the
meter spacer plate in position. Secure the
meter and the meter spacer plate tothe dial
back plate with the two black 6-32 x 1/4"
truss head machine screws and 6-32 nuts,

MM.ce the dial pointer on the dial backplate

()

& 257 %
A BIAL
g " :;a;,; POINTER p
e " ¥

assembly, Place a picce of tape over the
rear of the pointer to hold it in place,

Locate the plastic dial plate, Handle the
plastic by its edges to avoid finger smudges,
Remove the protective paper. Using a so-
lution of a few drops of household deter-
gent (Joy, Liquid Lux, etc.,) in a cup of
lukewarm water, wipe over both sides of
the plastic plate with a sponge or soft
cloth, This will prevent static chargesfrom
collecting on the plastic that normally
attracts dust particles, and will also clean
any smudges that may be present,
T

PR
",

= TN
FRONT VIEW '

“SDIAL BACK,
S PLATE

FLACE METER SFACER PLATE

IN FROMT OF MZTCR FAcE &MD
T 3-KGh HOLES, |

.y

T

SPACER PLATE BEHIND DiAL
SACKFLATT. GUINING METER
\BDINTE‘R INTO POSIT OM SHCWN,

| PILOT LamP
2 | BRACKET

(;;f"- (r204-a5])
g \@\@

DIAL BACK PLATE
(™ 100 -M369F)

B LOCKWASHER

/
\Q@/S-BENUT
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) Again, referring to Detail 1N, mount the dial ( }-Mount the phone jack on the front apron at

plate so that the lettering can be read from location FA., Use a control lockwasher,
the front panel, the dial spacer plates, dial control flat washer, and a control nut
back plate assembly, pulleybracket assem- Do not tighten securely yet,

bly, and the pilot lamp bracket to the front
panel. Use #6lockwashers and 6-32nuts on () Mount a 3/8” x 3/8" brass bushing at loca-

the front panel studs., Use care when tight- - tion FJ on the front apron, Pass this bush-

ening to prevent breaking the studs from the Ing through from the front panel side, Use
| frontpanel. Alsoline upthe pilot lamp holes a control lockwasher, control flat washer,
' in the dial plate, dial spacer plate, and dial and a control nut, Now tighten all control
~ hackplate. nuts.

. . ( ) Mount a 6-32 speednut in the cutout at each
>~‘R33. Referring to Detail 1P and Pictorial corner of the chassis, Be sure that the flat
"1, mount the front panel to the front apron

side of each speedmut faces outward as shown
with the AF GAIN control (#19-72) at lo- in Dictortl I
cation FB on the front apron, Use a control '

solder lug on the control bushing and a R A AR S WIRING
control flat washer and control nut on the TRANSFORMER AND HARNES

front panel side. Do not tighten securely Refer to Pictorial 2 (fold-out from Page 1B)

yet, for the following steps,
a CONTRGL NUT Cennect the power transformer leads asfollows:
@/"\' COMNTROL FLAT WASHER
7 y > LEAD COLOR  CONNECT TO

( } Short black lug 1 of terminal strip
SOLDER L lic BC (NS),

{ ) Long black lug 4 of control FB (S-1),
-3 Short red lug 1 of tube socket V7
. (S-l)-
{ ) Long red lug 6 of tube socket V7
! ] (S-l)u
i ‘( } Short green lug 3 of tube socket V7
Detail 1P N (NS),
{ ) Long green lug 4 of electrolytic ca-
) R5, Similarly mount the RF GAIN control - pacitor H (NS).
+/ (#10-131) atlocation FD. Use a large spacer, T~) Red-yellow lug 4 of electrolvtic ca-
two control lockwashers, control flat wash- pacitor H (8-2), Apply
ers, and a control nut, Se¢ Detail 1Q, Do enough solder and heat
not tighten gecurely yet, to gecurely sclder the
mounting tab to the ca-
CONTROL NUT pacitor mounting wafer,

/q CONTROL FLAT WASHER Connect the audio output transformer leads as

follows:

LEAD COLOR CONNECT TOQ

(™) Black solder lug E (NS),
I"'“ )} Blue Iug 9 of tube socket V6
{NS).

1 ) Red lug 3 of electrolytic ca-
' pacitor H (NS),

{.) .Green lug 2 of phone jack FA
, {S-1).

{.-) White lug 3 of phone jack FA

(NS).
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NOTE: In the following steps, the harness break-
ottt points will be referred to with the letters
BO.

" ( ) Locate the wiring harness and form it as
shown in Detail 2A,

TELLOW

ORANGE
i RED

n BLUE

GRELN

WHTE

i
U
|

T

J Illrlr l\\.‘

___,,_?_,,
%
4

Detail 2A

_{ J Place the wiring harness on the chassis as
shown in Pictorial 2,

"(-u,,};"’Place the four leads at BO 13 through
* grommet BG. They will be connected later,

Connect the harness leads extending from BO12
as follows:

- { ) Connect the brown harness lead to lug 4 of
tube socket V1 (NS),

( ) Connect the yellow harness lead to lug 1 of
terminal strip R (NS

{ ) Connect the blue harness lead to lug 2 of
terminal girip S (NS),

(/7-)' Connect both' red harness leads ta lug 4 of
terminal strip R (NS).

Connect the leads extending from BO 11 as fol-
lows:

( } Connect both red harness leads to lug 2 of

terminal strip Q (NS).

.{-) Connect both brown harness leads to lug 4

'of tube socket V2 (NS),

Connect the harness leads extending from BO10
as follows:

( )} Connect the orange harness lead to lug 2 of
oetal socket CC {NS),

{ "} -Connect both brown harness leads to lug 3
of octal socket CC (NS),

{>) Connect both red harness leads to lug 4 of
octal socket CC (NS).

Connect the harness leads extending from BO 9
as follows:

(-} Connect both red harness leads to lug 3 of
control BE (8-2).

{ )} Connect the white harness lead to lug 2 of
control BE (S-1).

Connect the harness leads extending from BO 5

as follows,

(") Connect the green harness lead to lug 6 of
octal socket BD (S-1),

{ ) Connect the black harness lead to lug 3 of

terminal strip BC (NS).

Connect the harness leads extending from BO 6
ag follows:

{ ) Connect both blue harness leads to lug 1
of terminal strip L (INS),

{ ) Connect both red harness leads to lug 3
of terminal strip L (NS).

{ ) Connect the three brown harness leads to
lug 3 of tube socket V3 (5-3).
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s

Connect the harness leads extending from BO 7
as follows:

(\__‘) Connect the brown harness lead to lug 4 of
© tube socket V4 {S-1),

«{-)-Connect both red harnegs leads to lug 1 of
" terminal strip F (NS),

). Connect both blue harness leads ta lug 2 of
terminal strip F (NS),

) Connect the violet harness lead to lug 3 of
terminal strip F (NS),

(~} Connect the orange harness lead to lug 5 of
" terminal strip F (NS).

"~} _Connect both yellow harness leads to lug 8 of
~~" terminal strip F (NS).

Connect the harness leads extending from BO 8 as
followd:

(.} Connect the white harness lead to lug 3 of
switch FE (S-1),

(\,QConnect the yellow harness lead to lug 4 of
switech FE (N3).

{-} Connect the green harness lead to lug 2 of
control FD (S-1).

(¥ Connect the blue harness lead to lug 1 of
© control FD (S-1).

}7'_‘[ Place a length of sleeving over the orange
harness lead and cohneet it to lug 3 of
switch FG (5-1). Push the length of sleeving
over the switch lug.

b)Y Connect the red harness lead to lug 2 of
switch FG (8-1).

Connect the harness lead extending from BO 4
ad follows:

¥..)- Connect the green harness lead to lug 1 of
" phono socket BA (S-1),

Connect the harness leads extending from BO 3
as follows:

{\} Connect both brown harness leads to Iug 8
— of tube socket VT (S-3).

"( ) Place the violet harness lead through rubber

Connect the harness lead extending from BO 2
as follows:

(') Connect the brown harness lead to lug 4 of
tube socket V6 (NS).

Comnect the harness leads extending from BO 1
as follows:

Connect the green harness lead to lug 1 of
phone jack FA (8-1).

~{. ) Connect the black harness lead to lug 5 of

+ control FB {S-1),

grommet HA, It will be connected later,

This completes the harnegs wiring on the bottom
of the chassis, Continue with Initial Wiring,

INITIAL WIRING

Refer to Pictorial 2 for the following steps,

..

{ ) Connect a length of bare wire from lug 1 of
terminal strip Q (S-1) tolug 5 of tube socket |
v2 (NS).

TnJReferring to Detail 2B prepare a 3-1/2"
“length of coaxial cable,

- 3=/ -t
-1/2" 112"\
- |/4"]—— —-[[:4‘1——
e
Detail 2B

("'¥ Connect the shield lead of the prepared
cable to lug 5 (NS) and the inner conductor
to lug 6 (S-1) of tube socket V2,

(Mt the other end of thia cable connect the
‘inner conductor to lug 2 of IF transformer
P (8-1). Position this lead as shown in Pic-
torial 2.

(> Connect one end of a 4-1/2" yellow wire to
"lug 8 of tube socket V2 (NS), Place the other
end of this wire through grommet HD. I
will be connected later,




Pictorial 2




FD et
FC B~ FE Sl = ©
GRN, Luy {ReD WHT
3 [+] [1+]
L = T2y d S
A:5 @ e g HE g
EL OR/G

BROWN
YELLOW
WHITE D

Y
2 1 / 3

— [ ' ! [

O |' HO |

— ' 2 =
4 3 i @
E i:iﬂ\\ o

ks

K b

hoAlElE <53 ° :

BLU s el v
! vio{{; .0 7€ @ 5 ||' sLU

1Ko

: FITs N~ !
% oY) A @ ol )

jl'r.. - —
o , O
|'r"’! E - 1
VA LE
Ly
-\\I\.
BLU

§ To
\\t\\ °,
H‘\‘\
BLK -
N \‘—:: ea—al | E—
7 e AN e )
o RN wHTD -reD
aY ATEeG
- 2 3
T 'oa BD
i f i ]m; |

Pictorial 2




g =aTHxIT

Page 19

{ ) Connect a length of bare wire from lug 1 of
- octal socket CC (S8-1) to lug 1 of phona
socket BF (NS).

/{ Connect a length of bare wire between lug 8
(S-1) and the ground lug nearest lug B {5-1)
of oetal socket CC,

') Connect a length of bare wire from lug 5 of
IF transformer P (S-1) to lug 1 of erystal
socket N (8-1),

-} Connect a length of bare wire from Iug 3
of IF transformer P (S-1) to lug 1 of erystal
socket M (S-1),

( ) Place one end of a length of bare wire
through lug 2 of crystal socket M (NS) to
lug 2 of erystal socket N (S-1), Now solder
lug 2 of M (8-2). Connect the other end of
this wire to lug 1 of tube socket V3 (NS).

'} Connect a 2" red wire from lug 1 of
" IF transformer K (S-1) to lug § of tube
socket V3 (S-1).

(' )} Connect a length of bare wire from lug 8 of
tube socket V4 (5-1) to lug 2 of BFO coil
C (NS),

K.} Place one end of a length of bare wire
.~ through solder lug D (NS) to lug 5 of switch
FE (S-1), Now solder solder lug D (S-2).
Connect the other end of this wire to lug 1
of BFQ coil C (8-1).

() Connect a 3-1/4" red wire from lug 6 of
tube socket V4 (S-1) to lug 1 of IF trans-
former B (8-1),

[} Connect a 3-1/2" ped wire from lug 3 of
IF transformer B (NS) to lug 3 of terminal
strip F (NS).

P.Q Connect a length of bare wire from lug 4 of
IF transformer B (8-1) to solder Iug E (N3),

‘Connect a length of bare wire from lug 2
" of IF transformer B (S-1) to Tug 2 of tube
socket V5 (NS).

7\Connect a 3" yellow wire from lug 4 of
switch FE (8-2) to lug 1 of terminal strip
A (NS),

<{ -} Connect one end of a 7-3/4" red wire to

lug 2 of switch FE (S-1), Place thefree end
of this wire through grommet HA, It will be
cannected later,

(. ) Locate the 5" length of spiral shield and
unwind 1/2'" from one end, Now separate
the spiral shield at a point 1-1/2" fromthis
end,

T-) Cut a 5-1/2" yellow wire, a 5-1/2" brown

~ wire, and a 7-1/2" red wire, Place these
wires through the length of spiral shield
from the end farthest from the break, The
vellow and brown wires should be pushed
through the break in the shield and the red
wire should pass onthrough the shield, Refer
to Detail 2C,

Detail 2C

f} At the end of the prepared spiral shield
with only the red wire extending, connect
the shield lead to the ground lug nearest
lug 3 of tube socket V6 {NS). Connect the
red wire to lug 2 of tube socket V8 (S-1),

(") At the break in the shield, connect the

vellow wire to lug 8 (S-1) and the brown
wire to lug 7 (N8) of tube socket V5,

{ ) At the other end of this shield connect the
red wire to lug 2 of control FB (S-1).

(- ¥ Connect the yellow wire to lug 4 of switch
FC (NS) and the brown wire to lug 5 of FC
(s}

{-.) Solder lug t of control FB to the control

solder lug,

(*2} Connect a 2" brown wire from lug 4 of tube
- socket V5 (NS) to lug 4 of tube socket V8
(S‘z)t

{-) Conneet a 3" red wire from lug 8 of tube
socket V6 (S-1) to lug 1 of electrolytic ca-
pacitor H (NS),

E=C
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.(\)-~Connect a 3" red wire from lug 1 of elec-
trolytic capacitor H (NS) tolug 8 of terminal
strip L (NS).

(. ) Connect a 3-1/2" red wire from lug 2
electrolytic capacitor H (NS) to lug 1
terminal strip G (NS).

of
of

(\“Cormect a 2" red wire from lug 3 of elec-
trolytic capacitor H (NS) to lug 7 of tube
socket V7 (8-1).

\

4~y Connect a length of bare wire from lug 4
of tube socket VT {S-1) to the solder lug
mounted on V7T (8-1),

COMPONENT INSTALLATION

Refer to Pictorial 3 (fold-out from Page 25)
for the following steps,

NOTE: Before proceeding, read paragraph 3
under Chassls Wiring And Soldering on Page
9.

T.3C35. Connect a .005 ufd disc ceramic
" capacitor from lug 3 of control FB (8-1)
to lug 4 of switch FC (NS).

( )} R32, Comnect a 1 megohm (brown-black-

- green) 1/2 watt resistor from lug 4 of
switch FC (8-3) to lug 3 of terminal strip
A (NS).

(R29, Connect a 47 KQ (yellow-violet-or-
ange) 1/2 watt resistor from lug 5 of switch
FC (8-2) to lug 4 of terminal strip A
(NS).

t¥ R34, Connect a 1500 Q (brown-green-red)
2 watt resistor between lupgs 3 (S-2) and 4
(8-1) of phone jack FA,

(™).C29, Connect a .05 ufd dise ceramic ca-
pacitor between lugs 1 (NS) and 2 (NS) of
terminal strip A.

YA C33. Connect a .05 pfd dise ceramic ca-
- pacitor between lugs 2 (NS) and 3 (NS) of
terminal strip A,

{ W&£32. Connect a 220 puf dise ceramie ca-
yacitor between lugs 2 (NS) and 4 (NS) of
terminal strip A.

=y rEATHEIT

(2 Place one end of a length of bare wire:
: through lug 3 (NS) to the center post (NS)
of tube socket V5. Now solder lug 3 of V5.
Connect the other end of this wire to the:
ground lug nearest lug 3 of V5 (NS).

h(““)‘ Place one end of a length of bare wire
through lug 5 (NS} through the center post
(NS} to lug 8 (NS) of tube socket V5, Now
solder lug 5 (S-2). Connect the other end of
this wire to the ground lug nearest lug §
of V5 (NS),

&) Comnect a length of bare wire from lug 9 of;
tube socket V5 (S-2) to the ground lug near-|
est lug 9 of V5 (NS).

) R27, Comnect a 2,2 megohm (red-red-|
+ green) 1/2 watt resistor from lug B off:
tube socket V5 (NS) to the ground lugps
nearest lug 5 of V5 (S-2). '

(75C36, Counect the positive (+) lead of a 10

" ufd electrolytic capacitor to lug 6 of tube

gocket V6 (NS). Connect the other lead of

this capacitor to the ground lug nearest
lug 3 of tube socket V5 (S-2).

Refer to Detail 3A for the fcllowing steps.

-

|

( )} R30. Connect a 270 K2 (red-violet-yellow)
resistor from lug 7 of tube socket V5 (NS)
to the ground lug nearest lug 9 of V5 (S-2),
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("'-me. Connect a 1 megohm (brown-black-
" green) 1/2 watt resistor from lug 1 of
terminal strip A (8-3) tolug 8 of tube socket

V5 (NS).

R31. Connect an 820 KQ {gray-red-yellow)
. 1/2 watt resistor from lug 3 of terminal
strip A (S-3) to lug 1 of tube socket V5
(NS).

'R28. Connect a 120 KQ (brown-red-yellow)
1/2 watt resistor from lug 4 of terminal
strip A (8-3) to lug 1 of tube socket V5
(NS).

C32. Connect a 220 ppf disc ceramic ca-
pacitor from lug 2 of terminal strip A
(8-4) to lug 1 of tube socket V5 (S-3).

(3_,631'. Connect a 220 ufd disc ceramic ca-
pacitor between lug 7 (S-3} and the center
post (S-4) of tube socket V5,

- C34, Connect a 3.3 ppf dise ceramic ca-
pacitor between lugs 2 (S-2) and 8 (S-3)
of tube socket V5,

socate one of the pilot lamp sockets, Place
the lead extending from this socket through
grommet HAfrom the top side of the chagsis,
Connect this lead to lug 4 of tube socket V5
(S-2).

Refer to Pietorial 3 for the following steps,

}‘J R35. Comnect a 100 @ {brown-black-brown)
1/2 watt resistor from lug 6 of tube socket
V6 (S-2) to the ground lug nearest lug 8 of
V6 {NS).

’}\,Pla.ce one end of a length of bare wire
through lug 5 (NS) to the center post (NS)
of tube socket V6, Now solder lug 5 of V6
(S5-2), Connect the other end of this wire to

T R37, Connect a 1000 © (brown-black-red)
- 1/2 watt resistor from lug 1 of tube socket
V6 (5-1) to the ground lug nearest lug 4 of
Ve (8-2).

efer to Detail 3B for the following steps,
.

(_3.C37, Connect a ,005 pfd 1_4kvdisc ceramic
capacitor between lug 9 (S-2) and the center
post {8-2) of tube socket V8.

the ground lug nearest lug 6 of V8 (S-1).

Detail 3B

(“Yﬁ:!ﬁ Cannect a 880 KQ (blue-gray-vellow)
1/2 watt resistor from lug 7 of tube socket
V6 (NS) to the ground lug nearest lug 8 of
V6 (8-2).,

">~ R3B, Connect a 120 KQ {brown-red-yellow)

- 1/2 watt resistor from lug 3 of tube socket
V6 (NS) to lug 1 of terminal strip G (S-2).

\(‘j:-CSS. Connect a ,005 pfd dise ceramic
capacitor between lugs 3 (S-2) and 7 (8-2)
of tube socket V6.

Refer to Pictorial 3 for the following steps.

F) R44. Connect a 1500 £ 10 watt wire-wound

resistor between lugs 1 (NS) and 3 (S-3)
of electrolytic capacitor H.

..~ R43, Connect a 22 K (red-red-orange) 1/2

‘watt resistor between lugs 1 (S-4) and 2
(S-2) of electrolytic capaciior H.

'\

{-}C28, Connect a ,005 pfd disc ceramic ca-
‘pacitor from lug 3 of IF transformer B (S-2)
to solder lug E (8-3).

- (+'y C40, Connect a 30 uuf resin dipped mica

capacitor from lug 2 of BFO coil C (S-2)
to lug 1 of variable capacitor FF (8-1).

(M\) Place cne end of a length of bare wire
through the center post (NS} of tube socket
V4 to the solder lug mounted on V4 (NS).
Connect the other end of this wire to lug 5
of V4 (S-1).
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( ) R40. Connect a 10K$2 (brown-black-orange)
1/2 watt resistor fram lug 9 of tube socket
V4 (NS) to the scolder lug mounted on V4
(NS).

"L,)~\C42. Connect a 30 uuf resin dipped mica
capacitor from lug 9 of tube socket V4
(8-2) to lug 3 of BFO coil C (S-1),

(-} R21. Connect a 470 $ (yellow-violet-brown)
1/2 watt resistor from lug 7 of tube socket
V4 (NS) to lug 2 of terminal strip F (NS).

>§‘inzz. Connect a 10 KQ (brown-black- orange)
*1/2 watt resistor from lug 3 of tube socket
V4 (NS) to lug 3 of terminal strip F (NS).

f\sl, C63. Connect a .1 pfd disc ceramic capac-
itor between lugs 2 (S-4) and 4 (S-1) of
terminal strip F.

"¢ ) R25. Connect a 6800 @ (blue-gray-red)
1/2 watt resistor between lugs 1 (8-3)
and 3 (S-4) of terminal strip F,

~{~) PC1, Connect a parasitic choke (#45-43)
from lug 2 of tube socket V4 (8-1) to lug 2
of IF transformer K (NS).

Refer to Detail 3C for the following steps.

\{) C26, Connect a .1 ufd disc ceramic ca-
pacitor between lug 7 (S5-2) and the solder
lug mounted on tube socket V4 (8-3).

£- )} C27. Connect a ,005 ufd disc ceramic ca-
pacitor between lug 3 (8-2) and the center
post (NS) of tube socket V4,

{«Y C38, Connect a ,005 ufd disc ceramic ca—
pacitor between Iug 1 (NS) and the center
post (S-4) of tube socket V4,

“(‘ ) R39, Connect a 68 KQ (blue-gray-orange)
’ 1/2 watt resistor from lug 1 of tube socket
V4 (8-2) to lug 5 of terminal strip F (8-2).

Refer to Pictorial 3 for the following steps,

(™) R19. Comnect a 100 K (brown-hlack-yel-
low} 1/2 watt resistor from lug 6 of terminal
strip F (S-3) to lug 4 of IF transformer K
(NS).

(¥ R20. Connecta 47 K& {vellow-violet- orange)
1/2 watt resistor between lugs 2 (S-2)and4
(NS} of IF transformer K,

E\) C24, Connect a .005 ufd dise eeramic ca-
pacitor from lug 4 of IF transformer K (S-3}
to solder lug J (NS),

(¥ C25. Connect a .005 ufd disc ceramic ca-
pacitor from lug 3 of IF transformer K (NS)
to solder lug J (8-2),

( ) R18. Connect a 2200 © (red-red-red) 1/2
watt resistor from lug 3 of IF transformer
K (8-2) to lug 3 of terminal strip L (NS),

("x) C84, Comnect a .005 pfd disc ceramic ca-
pacitor between lugs 2 (S-1) and 3 {NS) of
terminal strip L,

\

( Y'R17. Connect a 47 KO {vellow-vioclet-or-
ange) 1/2 watt resistor from lug 3 of
terminal strip L (NS) to lug 6 of tube
socket V3 (NS),

(/) R46, Connect a 100 KR (brown-black-
vellow) 1/2 watt resistor between lugs
3 (8-7) and 1 (NS} of terminal strip L.

( ) R16, Connect a 100  (brown-black-brown)
1/2 watt resistor from lug 1 of terminal
strip L (8-4) to lug 7 of tube socket V3
(NS). .

(- ) Place one end of a length of bare wire §
through lug 4 (N8) to luxr 2 (NS) of tube
socket V3, Connect the other end to the §
solder lug mounted on V3 (NS),

Detail 3C
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- () BR15, Comnect a 3900 © (orange-white-red)
1/2 watt resistor from lug 1 of tube socket
V3 (8-2} to the solder lug mounted on V3
(5-2).

{ ) C23. Conneet a ,005 ufd dise ceramic ca-
pacitor between lugs 4 (S-3) and 6 (S-2) of
tube socket V3,

( ) C22. Connect a ,005 .fd dise ceramic ca-
pacitor between lugs 7 (S-2) and 2 (8-2) of
tube socket V3,

(. ) C59. Comnect a ,005 ufd 1,4kvdisc ceramic
'~ capacitor between lugs 1 (NS) and 2 (NS}
of terminal strip BC.

{ } C60, Connect a 005 ;fd 1,4kv disc ceramic
capacitor between lugs 2 (8-2) and 3 (NS)
of terminal strip BC.

{ ). Connect a length of bare wire from lug 1 of
octal socket BD (S-1) to the ground lug
nearest lug 1 of BD (S-1). °

{ ) R24. Connect a 22 KQ (red-red-orange) 1
watt resistor from lug 1 of control BE (8-1)
to the ground lug nearest lug 7 of octal
socket BD (S-1).

( ) C17. Conneet a ,005 pfd dise ceramic ca-
pacitor between lugs 1 (NS) and 4 (8-3) of
IF transformer P. Be suretosolder lug 4 of
P to the solder lug nearest lug 4.

( »Ri4. Conneet a 1000 @ (brown-black-red)
1/2 watt resistor from lug 1 of IF trans-
former P (5-2} to lug 4 of octal socket CC
(S"S)c

( ) C51, Connect a ,005 pfd disc ceramic ca-
pacitor from lug 3 of octal socket CC (S-3)
to the ground lug nearest lug 3 of CC (S-1).

~{.+ C61, Connect a ,005 wfd disc ceramic ca-
.~ pacitor from lug 2 of octal socket CC (3-2)
- to the ground lug nearest lug 1 of CC (S-1).

~{~) Place one end of a length of bare wire through

the center post (NS) to lug 5 (S-3) of tube
socket V2, Connect the other end of this wire
to the sgolder lug mounted on V2 (NS),

I ) R42, Connect a 100 KQ (brown-black-yel.
low) 1/2 watt resistor from lug 9 of tube
socket V2 (NS) to the solder lug mounted
on V2 (NS),

}'--;.)-’"ﬁlz. Connect a 470  (yellow- violet-brown)

1/2 watt resistor from lug 7 of tube socket
V2 (NS) to the solder lug mounted on V2
{NS).

{ ..} C43. Connect a ,005 ufd disc ceramic ca-

pacitor from lug 1 of tube socket V2 (NS)
to the solder lug mounted on V2 (NS).

{(*-} R11, Connect a 100 K (brown-black-
yellow) 1/2 watt resistor from lug 2 of
tube socket V2 (NS) to the solder lug
mounted on V2 (S-5).

( ) R10, C18. Referring to Detail 3D, prepare
a 10 £ (brown-black-black) resistor and a
30 ppf resin dipped capacitor in a series
combination, Place a length of clear plastic
sleeving over this combination as shown,

Detail 3D

{).Connect the resistor lead of this combi-

nation to lug 2 of tube socket V2 (NS).
Connect the capacitor lead to lug 5 of tube
socket V1 (NS). Use sleeving on this lead,

() R13, Connecta 47 KQ (yellow-viclet-orange)

1/2 watt resistor from lug 8 of tube socket
V2 (NS) to lug 2 of terminal strip Q (NS),
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( ) C8. Connect a .005 pfd disc ceramic ca-
pacitor between lugs 2 (NS) and 3 (NS) of
terminal strip R,

(**} C85. Connect a .005 ufd disc ceramic ca-
pacitor between lugs 3 (NS) and 4 {(NS) off
terminal strip R, '

{( ¥ R8, Connect a 120 KQ (brown-red-yellow)
1/2 watt resistor from lug 3 of terminal
strip R (S-3) to lug 6 of tube socket Vij

(NS),
. (-~ R1, Connect a 47 X (yellow-viclet- orange)
Detail 3E - 1/2 watt resistar from lug 4 of terminal
Refer to Detail 3E for the following steps. (stri)p R (NS) to lug 6 of tube socket V1
NS -
L
(") C19, Connect a 10 puf dise ceramic ca-

pacitor between lugs 2 (S-3) and 8 (NS) of )
tube socket V2, BN

.( ) C21. Connect a 005 ufd disc ceramic ca- o
- pacitor between lug 3 (S-2) and the center
post (NS} of tube socket V2,

(- ) C53. Connect a ,005 ufd disc ceramic ca-
pacitor between lug 4 (S-3) and the center
post (NS) of tube socket V2,

("} €20. Comnect 2 .005 pfd disc ceramic ca-
pacitor between lug 7 (S-2) and the center
post {S-5) of tube socket V2, o

() R41, Connect a 2200 © (red-red-red) 1,2
watt resistor from lug 2 of terminal atrip
Q (8-4) to lug 1 of tube socket V2 (S-2).

Refer to Pictorial 3 for the following steps.
( ) R4, Connect a 150 @ {(brown-green-brown)

1/2 watt resistor from lug 2 of tube socket
V1 (NS) to lug 2 of terminal strip S (NS).

{~3.C9. Connect a ,005 ufd disec ceramic ca- Refer to Detail 3F for the following steps.
pacitor between lugs 1 (S-1) and 2 (S-3) e '
of terminal strip S, (- C52. Conneet a ,005 pfd dise ceramic ca-
. pacitor between lug 4 (NS) and the center

\(7*P1ace one end of a length of bare wire post (NS) of tube socket Vi,
through the center post (NS) to Iug 3 (S-1)
of tube socket V1, Connect the other end { ) C10, Connect a ,005 ifd dise ceramic ca-
of this wire through lug 7 (S-2) to the pacitor between lug 6 (5-3) and the center
solder lug mounted on V1 (8-1), post (NS} of tube socket V1,

(\~)/R3. Connect a 100 K2 (brown-black-yellow) ( )_‘..CBS. Connect a .005 ufd disc ceramie ca-
1/2 watt resistor between lugs 1 (S-2}and 2 - pacitor between lug 2 (S-2) and the center
(NS) of terminal strip R, ~ post (8-5) of tube sacket V1, :




=g s=EaTmIT) Page 25

FRONT END
ASSEMALY

DIAL DRIVE

832 14 SETSF:REW

W\

B=32% 56 SETSCREW

RS
FORMED BRASS .o
SFRING WASHER E\

1 AC

Wl LOCKWASHER ;l:

FLYWHEEL

9-32 _NUT &R
_1 NYLON BUSHING ;gﬁ:::gnm’ﬁ
Detail 4a

“{ ) R2. Connect a 1 megohm (brown-black- dial drive shaft until the front edge of the
green) 1/2 watt resistor from lug 2 of flywheel is flush with the rear edge of the
terminal strip R (5-3) to lug 1 of tube dial cord slot in the shaft, Now tighten the
socket V1 (NS). Use sleeving on both leads, two setscrews in the flywheel,
- - ; . Place the remaining formed spring brass
Locate the remaining pilot lamp socket and () :

Mplace its lead throfgg grommit HG from ; “Washer and the f.lat nylon bushing over the

the top of the chassis. Connect the end of end of the dial drive shaft.

this lead to lug 4 of tube socket V1 (S-3). ( ) Referring to Detail 4A, and Pictorial 4

" (Page 286), place the front end assembly into

FRONT END MOUNTING 7 place. Be sure that the yellow wire extending
~ from wafer 1 of the BAND switch passes
through grommet HF, the short yellow wire

) from wafer 3 passes through grommet HE,
‘}.--') Flace the short end of the 2-1/2" dialdrive and the yellow wire from wafer 5 passes

shaft thr()ugh bushing FJ from the front gide through grommet HD' Secure the assembly

of the front panel, with #8 lockwashers and 6-32 nuts, Dress
the free end of the remaining wires and
component lead as shown, Before tighten-
ing the mounting hardware, be sure that all
wires are out from under the front end

Refer to Detail 4A for the following steps.

(. ) Place a formed spring brass washer over
“ the end of the shaft extending through the
front panel, Start an 8-32 x 1/4" setscrew
in the collar, Place the collar over the end

assembly,
of the dial drive shaft. Do not tighten the
setscrew, /‘p-qfﬂold the flywheel tight against the front
. i ‘end assembly and push the collar, on the
() Start two 6-32 x 5/16" setserews in thefly- dial drive shaftyagainst the formed spring

wheel, Place the flywheel over the end of the brass washer and tighten the getserew,




Pictorial 3
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Pictorial 3
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BAND SWITCH

Pictorial 4

Refer to Pictorial 4 for the following steps. ( )} Connect the free lead of the capacitor choke
ecombination extending from wafer 5 of the
CP‘)' Connect the free lead of the resistor ca- BAND switch to lug 9 of tube socket V2
pacitar series extending from wafer 1 of the (8-2). Cut off any excess lead length,
BAND switch to lug 1 of tube socket Vi
{(S-2), Use sleeving, e
1) Connect the free end of the yellow wire ex-
¥ Connect the free end of the long yellow 4 tending from wafer 6 of the BAND switch
" wire extending from wafer 3 of the BAND to lug 8 of tube socket V2 (S-3).
awitch to lug 5 of tube socket V1 (S-2).

U Connect the free end of the 2200 @ (red- %ute the coaxial cable extending from

red-red) 1/2 watt resistor extending from / ~wafer 2 of the BAND switch as shown and
wafer 4 of the BAND switch to lug 4 of connect the inner conductor to lug 1 of
terminal .strip R (8-5). Cut off any excess phono socket BF (S-2). Connect the shield

lead length, to lug 2 of BF (8-1).




Pictorial §
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Figure 3
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{.) Referring to Detail 4B and Pictorial 4,
“install the line cord and line cord strain
relief at location BB on the rear apron,
Leave 1-1/2" of line cord inside the chas-
Bis,

7(-) Tin each line cord wire and then connect

either wire to lug 1 of terminal strip BC
(8-3). Comnect the other wire to lug 1 of
fuse block T (S-1),

‘}‘ﬁ‘Connect 2 length of bare wire from lug
2 of fuse block T (S-1) to lug 3 of terminal
strip BC (8-3). Use sleeving,

This completes the wiring on the bottom of the
chassis,

CHASSIS TOP PARTS MOUNTING AND WIRING
Refer to Pictorial 5 for the following steps.
"‘“(w) Connect the yellow wire extending through

7 grommet HF to lug 1 of the MAIN TUNING
capacitor (NS).

173 Connect the yellow wire extending through
/  grommet HE to lug 2 of the MAIN TUNIN

capacitor (8-1).

+.J_Connect the short yellow wire extending
~through grommet HD to lug 3 of the MAIN
/ TUNING capacitor (S-1).

QUTSIDE OF CHASSIS

Detail 4B

?j;I:unnect either green harness wire extend-
ing through grommet HG to Iug 4 (S-1) and
the other green wire to lug 5 (S-1) of slide
switch FK.,

\(?)/Connect the orange harness wire extending
through grommet HG to lug 5 of slide switch
FL (S-1).

(\}\gonnect the red harness wire extending
- through grommet HG to lug 4 of slide switch
FL (S-1},

&’:':L,_) Connect a 3" yellow wire from lug 1 of the

MAIN TUNING capacitor (S-2) to lug 1 of
variable capacitor FM (S-1)

?“)‘. Connect the free end of the remaining

yellow wire extending through grommet HD
to lug 1 of variable capacitor FN (8-1).

“{~) Connect the redharness lead extending from
grommet HA to lug 1 (S-1) and the violet
harness lead to lug 2 (8-1) of the meter.

b
(“-.&;rurn the MAIN TUNING capacitor until the
" “eapacitor plates are fully meshed, Position
the rim opening in the dial drum as shown
in Pictorial 5 and tighten the setscrew, Make
sure it rotates freely in the chassis cutout,

Y
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Detail S5A

Locate the dial cord and tie a loop in one
end, approximately 1" from the erkl. Place
this loop over the tab on the dial drum as
shown in Detail 5A.

Referring to Detail 5A, finish stringing the
dial cord on the dial drum, dial back plate
assembly, dialdrive ghaft, and the dial pulley
assembly, Tie the dial cord spring on the
dial cord, Cut off any excess cord length,
Attach the free end of the spring to the dial
drum,

Install the large knob on the MAIN tuning
ghaft, Rotate the MAIN TUNING capacitor
fully counterclockwise. Place the dial cord
through the fingers on the bottom of the
dial pointer, Holding the tuning capacitor
plates closed slide the pointer on the
dial cord until it is 1/8" to the left (as
viewed from the front panel) of the 3.5 me
calibrating mark, Secure the pointer to the
dial cord by squeezing the fingers on the
cord. Be careful not to cut the cord,

Referring to Detail 5B, starttwo 6-32x1/4"
screws in one of the shaft couplers, Place
one end of this coupler on the shaft of the
variable capacitor at FM. Tighten the set-
sCTew,

(=), Place one end of the 1-7/8" extension shaft

-

{ ), Start two 6-32 x 1/4" screws in the re-

through the ANT TRIM hole in the front
panel and into the open end of the shaft
coupler, Tightenthe setscrew, The end of the
ghaft should extend 3/8" beyond the frontof
the panel,

maining shaft coupler and secure one end
to the variable capacitor shaft at FN.
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( .} Place one end of the remaining shaft through

-~ the CAL RESET hole in the front panel and
into the open end of the shaft coupler on
FN, Tighten the setscrew, The end of the
shaft should extend 3/8'" beyond the front
of the panel,

(') Isert all tubes in their respective tube
~ sockets and install the tube shields,

( ) Install the 1/2 ampere fuse in the fuse block,

( ) Place a pilot lamp in each pilot lamp socket,
Install the sockets on the pilot lamp brackets,

INITIAL

(4 Locate the octal plug and octal plug cap,

" Referring to Figure 1, conneet a bare

jumper wire between lugs 1 (S-1) and §
(8-1). Now install the octal plug cap.

(E‘}),Elug the prepared octal plug into the
accessory socket on the rear apron.

I an ohmmeter is available measure the re-
sistance from lug 1 of terminal strip G to
ground. After approximately 30 seconds the
resistance reading should be 30 KQ or over,
I it is lower, refer to the In Case Of Dif-
ficulty section of the manual.

( ) Set all front panel controls as follows:

A¥ GAIN OFF

RFT GAIN Maximum clockwise
BFQO TUNE 12 o'clock

BAND Switch 80 meters

MAIN TUNING 3.5 me

ANL OFF

AVC OFF

BFO OFF

CAL OFF

STBY-REC REC

(

L

Connect an 8 Q speaker to Speaker jack BA
on the rear apron,

( ) Plug the line cordintoa 117 volt 50/60 cyele
AC outlet,

( ) Install a 1680.70kc crystal in its crystal
socket and the 1682.40kec crystal in its
crysatal socket,

( ) Install the two small knobs on the CAL
RESET and ANT TRIM control shafts,

() Install the remaining medium knobs on the

remaining shafts, Turn each shaft fully coun-
terclockwise and set the pointer onthe knob
at the beginning of rotation,

-This completes the assembly of your Receiver,

Continue with the Initial Test Procedure,

TEST

Figure 1

( ) Turn the AF GAIN cantrol to the 12 o'clock
position, The pilot lamps and all tube
filaments should glow, After severzl sec-
onds, a rushing noise should be heard in
the speaker. B these conditions exist, un-
rlug the line cord and proceed to the
Alignment section of this manual. ¥ they
do not, unplug the line cord and refer to the
In Case Of Difficulty section.
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ALIGNMENT

IF TRANSFORMER ALIGNMENT AND
METER ZERO ADJUSTMENT

Equipment Required: An amplitude modulated

RF
()

()

()

()

()

()

()

()

signal generator and an AC voltmeter,

Set all front panel controls as follows:

AF GAIN 12 o'clock

RF GAIN Maximum clockwise
BFO TUNE 12 o'clock

BAND Switch 80 meters

MAIN TUNING 3.5 me

ANL OFF

AvVC OFF

BFO OFF

CAL OFF

STBY-REC REC

Connect a jumper wire from lug 9 of tube
socket V2 to lug 1 of terminal strip Q.
This disables the oscillator for IF trans-
former alignment,

Connect one lead of the AC voltmeter to
lug 1 of Speaker jack BA on therear apron,
Connect the other test lead to ground,

Make sure that the speaker is still connected
to the Speaker jack,

Connect the positive or hotlead of the signal
generator to the center lug of the ANTenna
connector on the rear apron,

Turn all of the equipment on and let it
warm up for approximately 30 minutes to
stabilize all circuits,

Place the meter on the 3 or 5 volt range and
set the generator for a high output level,
The output of the generator should be re-
duced as the alignment procedure increases
the sensitivity of the Receiver to keep the
meter reading at approximately 1-1/2volts,

Start alignment of the IF transformer by
adjusting the signal generator for maximum
indication on the meter, The generator read-
ing at this time may be slightly above or
below the 1682 kc IF frequency,

( ) Adjust the bottom slug of the IF trans-

()

()

former T3 for maximum meter indication,
Then adjust the top slug of T3 for a maxi-

mum indication, Proceed totransformer T2
and adjust the bottom slug for a maximum
indication, then adjust the top slug,

Adjust the top slug of T1 for a maximum
indication, and then adjust the bottom slug,

Adjust the signal generator frequency for
a maximum meter indication, Then repeat
the above IF transformer alignment steps.

( ) Repeat the entire procedure described

above, each time adjusting the signal gen-
erator until further adjustment does not
cause an increase in meter reading,

Refer to Figure 2 for the locations of the
transformers called for in the following steps.

( ) Place the BFO switch in the ON position,

()

()

()

()

Turn the modulation switch on the signal
generator to off. Turn the slug in the BFO
coil until you obtain a zero beat, Be sure
that the BFO tuning knob is inthe 12 o'clock
position and that the signal generator is
peaked for maximum voltage reading,

Rotate the BFO tuning knob each side of the
12 o'clock position, For the samé amount of
rotation in each direction, the tone should
be the same frequency except at the extreme
clockwise and counterclockwise positions,
where there is nonlinearity of the variable
capacitor, I the tone is not the same fre-
quency, readjust the BFO coil,

Turn the BFO switch to OFF and turn the
modulation of the generator on,

This completes the alignment of the IF stages
in your Receiver, Disconnect the test equip-
ment and remove the jumper wire from lug 9
of tube socket V2 to lug 1 of terminal strip
Q.

Temporarily place a short from the center
lug of the ANTenna connector to ground with
a screwdriver,
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Figure 2
( ) Temporarily short the antenna connector to It is very important that the signal generator
ground, Be sure that the RF GAIN control is be very accurate, Therefore, the generator
in its maximum clockwise position and the should be calibrated against a crystal cali-
AVC switch is in the AVC position, Adjust brator or receiver of known accuracy, If the
the METER ZERO ADJ control for a zero HRA-10-1 Crystal Calibrator has been pur-
reading on the '"S" meter, chased, it should be assembled at this time and

used to calibrate the signal source,
( ) Remove the short from the antenna con-

nector,
When performing the following steps, bear in
FRONT END ALIGNMENT mind that the front end assembly has been
preset by the manufacturer, however, due to
In order to obtain optimum results from the differences in tubes and assembly techniques,
Receiver, the front end assembly should be some realignment will be necessary, Usually

aligned with an accurate amplitude modulated this will consist of not more than 1/2 turn of
RF signal generator and an AC voltmeter, the coil slugs,
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( ) Connect the RF signal generator tothe ANT-
enna connector,

( ) Set all front panel controls as follows:-

AF GAIN Maximum clockwise
RF GAIN Maximum clockwise
BFO TUNE 12 o'clock ( ) Connect the AC voltmetgr across the Speaker
MAIN TUNING As indicated in Alignment jack,

chart,
BAND Switch As indicated in Alignment

chart, ( ) Complete each step as indicated in the
BFO OFF following chart, Refer to Figure 3 for the
ANL OFF location of each coil. Be sure to keep the
AVC OFF signal generator level as low as possible
STBY-REC REC while still obtaining a usable reading of the
CAL RESET 12 o'clock meter, this should be just above the normal
ANT TRIM 12 o'clock noise level,

FRONT END ALIGNMENT CHART
BAND SWITCH RECEIVER AND ADJUST FOR SECTION BEING ADJUSTED
POSITION GEN, FREQ, MAX

80 meters 3.50 mc L11* Oscillator

3.75 me ** L1 and L6 Antenna and mixer coils
40 meters 7.00 mc Li2* Oscillator

7.15 me** L2 and L7 Antenna and mixer coils
20 meters 14,00 me Li3* Oscillator

14,15 mc** L3 and L8 Antenna and mixer coils
15 meters 21.00 mc L14* Oscillator

21.25 me** L4 and L9 Antenna and mixer coils
10 meters 28.00 mc L15* Oscillator

29,00 me™** L5 and L10 Antenna and mixer coils

*There will be no signal heard until these
coils are peaked near the correct setting, Once
the correct setting is found, carefully adjust
for a maximum reading,

**Set the Receiver and generator frequency as
indicatedinthe chartand adjust the CAL RESET
until the signal is heard.
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FINAL ASSEMBLY

Refer to Figure 3 (fold-out from Page 26)
for the following steps,

( ) Install four rubber feet on the bottom plate
as shown in Figure 4, Use 6-32 x 3/8"
screws, #8 flat steel washers, #6 lock-
washers, and 6-32 nuts,

INSTALLATION
CONTROLS

AF GAIN - Turns the Receiver ON or OFF, and
varies the volume in the speaker or head-
phones.

RF GAIN - Varies the amount of gain in the RF
and IF amplifier stages,

BFO TUNE - Makes it possible to tune the in-
jected BFO signal either side of the IF center
frequency for Single Side Band (SSB) and CW
reception,

BAND - Selects one of the five Amateur bands:
80, 40, 20, 15, and 10 meters,

CAL RESET - Provides fine adjustment of the
oscillator portion of the tuning capacitor for
calibration points,

ANT TRIM - Peaks the signal at the frequency
being received,

MAIN TUNING - Tunes in the desired station,

MUTING - Muting provisions have been in-
corporated in this Receiver. The jumper in-
stalled in the octal plug in a previous step
should be removed and replaced with two sep-
arate wires, These wires are then connected to
an antenna relay so that when the relayis in the
receive position, the wires are shorted to-
gether activating the Receiver; whenthe relay is
in the transmit position, the wires are open
muting the Receiver, When this method of
muting is used the STBY-REC switch is left
in the REC position,

( ) Mount the bottom plate to the chassis with
#6 sheet metal screws,

( ) Place the cabinet cover over the chassis
and secure it on each side with two 6-32
x 1/4" painted truss head screws,

AND OPERATION

AM OPERATION

STBY-REC Switch - REC

CAL -OFF Switch - OFF

BAND Switch - Desired Band
BFO-OFF Switch - OFF

AVC-ON Switch - ON

RF GAIN - Maximum clockwise
ANL-OFF - OFF

AF GAIN - Comfortable listening level

( ) Rotate the MAIN tuning capacitor until an
AM signal is tuned in, Proper tuning of the
AM signal will be indicated by maximum
deflection of the "S" meter,

( ) Rotate the ANT TRIM capacitor for maxi-
mum signal strength, Once this adjustment
has been made, it should not be necessary
to readjust it except when changing bands,

NOTE: When listening to an extremely strong
signal, the RF GAIN control should be "backed
off," turned counterclockwise, to prevent block-
ing of the Receiver,

CW OPERATION

STBY-REC Switch - REC
CAL-OFF Switch - OFF

BAND Switch - Desired band
BFO-OFF - BFO

BFO-TUNE - 12 o'clock
AVC-OFF - OFF

RF GAIN - Comfortable listening
AF GAIN - 3 o'clock
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( ) Rotate the MAIN tuning capacitor until a
CW station is located,

( ) Adjust the BFO TUNE control for the most
comfortable listening tone,

( ) It is usually best to adjust the listening
level using the RF GAIN control, This pro-
vides maximum RF amplificationfor a weak
signal,

SSB OPERATION

For SSB reception, set the controls as ex-
plained for CW operation, except turn the AVC

switch to AVC and adjust the BFO TUNE con-
trol as follows: The BFO TUNE control will
normally be set at 10 o'clock for upper SSB
stations and 2 o'clock for lower SSB stations,
Upper sideband transmission is usually used
on the 10, 15, and 20 meter bands, Lower side
band transmission is usually found on 40 and 80
meters. Should you find it impossible to tune in
a SSB station, reverse the BFO TUNE control
setting, as this station may be transmitting on
the other sideband,

As with CW reception the listening level should
be adjusted with the RF GAIN control, with the
AF GAIN control in the 3 o'clock position,

ANTENNA

The Receiver will operate using a long wire
attached to the antenna connector, however,
for the best results the antenna should have an
impedance of 50 to 75 Q. This could be a dipole
type antenna, The dipole should be constructed
for the band that you desire to receive, Natur-
ally, if this Receiver is tobe used in conjunction
with a transmitter, the transmitting antenna
should also be used for reception, For this

type of operation, a method for switching the
antenna from the transmitter to the Receiver
must be used,

If you wish to construct a dipole type of antenna,
we suggest that you refer tothe ARRL Handbook,
an Antenna Handbook, or one of the periodical
amateur radio magazines, These references are
available at most Radio-TV Distributors.

IN CASE OF DIFFICULTY

1. Recheck the wiring. Trace each lead in
colored pencil on the Pictorial as it is
checked, It is frequently helpful to have a
friend check your work., Someone whoisnot
familiar with the unit may notice something
consistently overlooked by the constructor,

2. It is interesting to note that about 90% of the
kits that are returned for repair, do not
function properly due to poor connections
and soldering. Therefore, many troubles
can be eliminated by reheating all connec-
tions to make sure that they are soldered
as described in the Proper Soldering Tech-
niques section of this manual.

3. Check to be sure that all tubes are in their
proper locations, Make sure that all tubes
light up properly.

4, Check the tubes with a tube tester or by
substitution of tubes of the same types
and known to be good,

5. Check the values of the parts. Be sure
that the proper part has been wired into
the circuit, as shown in the pictorial
diagrams and as called out in the wiring
instructions,

6. Check for bits of solder, wire ends or other
foreign matter which may be lodged in the
wiring,

7. «, after careful checks, the trouble is still
not located and a voltmeter is available,
check voltage readings against those shown
on the Schematic Diagram., NOTE: All
voltage readings were taken with an 11
megohm input vacuum tube voltmeter, Volt-
ages may vary as much as 10%,

8. A review of the Circuit Description will
prove helpful in indicating where to look
for trouble.
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SPECIFIC PROBLEMS

PROBLEM

CHECK

Filaments do not light,

Check fuse,

Check filament wiring,

Open tube filament - Check for continuity
with an chmmeter,

Check power transformer wiring against
Pictorial 2,

Filaments light, but no
sound with GAIN controls
turned fully clockwise,

2.

Make sure the STBY-REC Switch is not in
STBY position, check muting circuit,
Check wiring of the GAIN controls.

CAUTION: When making the following checks,
do not touch the chassis with your other hand,
Be sure that the chassis is not connected to
an earth ground and that you touch only the
specified lug on the tube socket,

3.

Turn the Receiver on and place a small
screwdriver on lug 7 of tube socket V6, then
touch your finger to the metal portion of
the screwdriver; a low pitched hum should
be audible,

Now place the screwdriver on lug 2 of tube
socket V6, Again touch your finger to the
metal portion, this time the hum should be
louder,

K no hum is present check the components
of tube V6 and the wiring to the speaker
jack,

Audio present -
no signals can
be heard,

1,

CAUTION: When making the following tests,
do not touch the chassis with your other hand,

Place a small screwdriver on lug 2 of tube
socket V4 and with your finger, touch the
metal portion of the screwdriver., A low
pitched hum should be heard.

If no hum is present, check the components
around tube socket V4,

Similarly, make the screwdriver teston lug
1 of tube socket V3. The hum should be
louder,
Similarly, make the screwdriver testonlug
2 of tube socket V2, The hum should be
louder,

Similarly, repeat the screwdriver test on
lug 1 of tube socket V1, The hum should
be louder.,

K no hum is present or if the hum level
does not increase, check the components on
the circuit around the tube sockets.
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SERVICE INFORMATION

SERVICE

I, after applying the information in this manual
and your best efforts, you are still unable to
obtain proper performance, it is suggested
that you take advantage of the technical facil-
ities which the Heath Company makes avail-
able to its customers.

The Technical Congultation Department is main-
tained for your benefit, This service is availabie
to yoi at no charge, Its primary purpose is to
provide assistance for those who encounter
difficulty in the construction, operation or
maintenance of HEATHEKIT equipment, It is not
intended, and is not equipped to function as a
general source of technical information involving
kit medifications nor anything other than the
normal and specified performance of HEATHEIT
equipment.

Although the Technical Consultants arefamiliar
with all details of this kit, the effectiveness of
their advice will depend entirely upon the amount
and the accuracy of the informationfurnishedby
you. In 3 gense, YOU MUST QUALIFYfor GOOD
technical adwvice hy helping the consultants to
help you, Please use this outline;

1, Before writing, fully investigate each of the
hints and suggestions listed in this mannal
under In Case Of Difficulty, Possibly it
will not be necesgary to write,

2. When writing, clearly describe the nature
of the trouble and mention all associated
equipment, Specifically report operating
procedures, switch positions, connections
to other umits, and anything else that might
help to isolate the cause of trouble,

3. Report fully on the results obtained when
testing the unit initially and when following
the suggestions under I Casze Of Dif-
ficulty., Be as specific as possible and
include voltage readings if test equipment is
available,

4, Identify the kit model number and date of
purchase, if available, Algo mention the
date of the kit agsembly manual, (Date at
the bottom of Page 1,)

5. Print or type your name and address,
preferably in two places on the letter,

With the preceding information, the consultant
will know exactly what kit you have, what you
would like it to do for you and the difficulty you
wish to correct. The date of purchase tells him
whether or not engineering changes have been
made since it was shipped to you. He will know
what you have done in an effort to locate the
cause of trouble and, thereby, avoid repeti-
tious suggestions, In short, he will devote full
time to the problem at hand, and through his
familiarity with the kit, plus your accurate
report, he will he able to give you a complete
and helpful answer, H replacement parts are
required, they will be shipped to you, subject
to the terms of the Warranty,

The Factory Service facilities are alsoavailable
to you, in case you are not familiar enough with
electronics to provide our consultants with suf.
ficient information on which to base a diagnosis
of your difficulty, or in the event that you pre-
fer to have the difficulty corrected in this man-
ner, You may return the completed equipment
to the Heath Company for inspection and neces-
5ary repairs and adjustments. You will he
charged a minimal service fee, plus the price
of any additional parts or material required,
However, if the completed kit is returned within
the Warranty period, parts charges will be
governed by the terms of the Warranty. State
the date of purchase, if possible,

Local Service by Authorized HEATHEIT Serv-
ice Centers is also available in some areas and
often will be your fastest, most efficient method
of obtaining service for your HEATHKIT equip-
ment. Although charges for local service are
generally somewhat higher thanfor factory serv-
ice, the amount of increase is usually offset
by the transportation charge you would pay if
you elected to return your kit to the Heath
Company,

HEATHKIT Service Centers will honor the
regular 90 day HEATHKIT Parts Warranty on
all kitg, whether purchased through a dealer
or directly from Heath Company; however, i
will be necessary that you verify the purchase
date of yvour kit,

Under the conditions specified in the Warranty,
replacement parts are supplied without charge,
however, if the Service Center assists vou i
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locating a defective part (or parts} in your
kit, or installs a replacement part for you,
you may he charged for this service.

HEATHKIT equipment purchased locally and
returned to Heath Company for service must be
accompanied by your capy of the dated sales
receipt from your authorized HEATHEKIT deal-
er in order to be eligible for parts replacement
under the terms of the Warranty,

THIS SERVICE POLICY APPLIES ONLY TO
COMPLETED EQUIPMENT CONSTRUCTED IN
ACCORDANCE WITH THE INSTRUCTIONS AS
STATED IN THE MANUAL. Equipment that has
been modified in design will not be accepted
for repair, I there ig evidence of acid core
solder or paste fluxes, the equipment will be
returned NOT repaired,

For information regarding meodification of
HEATHKIT equipment for special applications,
it is suggested that you refer to any one
or more of the many publications that are avail-
able on all phases of electronics, They can be
obtained at or through your local library, as
well as at most electronic equipment stores,
Although the Heath Company sincerely welcomes
all comments and suggestions, it would be im-
possible to design, test, evaluate and assume
responsihbility for proposed circuit changes for
special purposes, Therefore, such modifications
must be made at the discretion of the kit builder,
using information available from sources other
than the Heath Company.

REPLACEMENTS

Material supplied with HEATHKIT products
has been carefully selected to meet design re-
quirements and ordinarily will fulfill its function
without difficulty, Occasionally, improper op-
eration can be traced to a faulty component.
Should inspection reveal the necessity for re-
placement, write to the Heath Company and
supply all of the following information,

A, Thoroughly identify the part in question by
uging the part number anddescriptionfound
in the manual Parts List.

B. Identify the type and model muymber of kit
in which if is used,

C. Mention date of purchase,

D, Describe the nature of defect or reason for
requesting replacement,

The Heath Company will promptly supply the
necessary replacement, PLEASE DO NOT RE-
TURN THE ORIGINAL COMPONENT UNTIL
SPECIFICALLY REQUESTED TQ DO S0. Do
not dismantle the component in question as
this will void the guarantee, This replace-
ment policy does not cover the free replace-
ment of parts that may have been broken or
damaged through carelessness on the part of
the kit builder.
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SHIPPING INSTRUCTIONS

In the event that your instrument must be re-
turned for service, these instructions should be
carefylly followed,

Be gure to return the complete Receiver with the
tubes in their sockets and the cabinet, Alga, if
you have the Model HRA-10-1 Crystal Cali-
brator, leave it plugged into the Receiver,

Wrap the equipment in heavy paper, exercising
care to prevent damage, Place the wrapped
equipment in a stout carton of such size that
at least three inches of shredded paper, ex-

= T

tie securely with stout cord, Clearly print the
address on the carton as follows:

Ta: HEATH COMPANY
Benton Harbor, Michigan

ATTACH A LETTER TO THE QUTSIDE OF THE
CARTON BEARING YOUR NAME, COMPLETE
ADDRESS, DATE OF PURCHASE, AND A BRIEF
DESCRIPTION OF THE DIFFICULTY ENCOUN-
TERED. Also, include vyour name and return
address on the ouigide of the carton, Preferably
affix one or more "Fragile” or "Handle With
Care'! labels to the carton, or otherwise so mark
with a crayon of bright color, Ship by insured

celsior, or other resilient packing material
can be placed between all sides of the wrapped
equipment and the carton. Close and seal the
carton with gummed paper tape, or alternately,

parcel post or prepaid express; note that a
carrier cannot be held responsible for damage
in transit if, in HIS OPINION, the article is
inadequately packed for shipment,

R PR

Heath Company warrants that all Heathkit parts shall be free of all defects in materials and
workmanship under normal use and service, and infulfillment of such warranty Heath Company

will, for a period of threv months from the date of shipment, replace any part upon verifica-
tion that it is defeclive,

The foregoing wavranty shall apply only ta the ariginzl buyer, and is and shall be in lieo of all
other warranties, whether express or implied and of all ather abligations or liahilities on the
part of Heath Company andin no event shall Heath Company be liable for any anticipated profits,
cansequential damages, loss of time or other losses incurred by the buyer in connection with
the purchase, assembly or operation of Heathkits or components therecf. No replacement shall be
made of parts damaged by the buyer in the course of handling or assembling Heathkit equipment,

The foregoing warranty is completely void if corrosive sclder or fluxes have been used in
wiring the equipment, Heath Company will not replace or repair any equipment in which
corrosive golder or fluxes have been uged,

This warranty applies only to Heath equipment sold and shipped within the continental United
States including APO and FPO shipments, Warranty replacements for Heathkit equipment out-
gide the United States is on a f,o.b, factory basis, Contact the Heathkil authorized distribotor
in your country or write: Heath Company, [nternational Division, Benton Harbor, Michigan,
UISOAC

HEATH COMPANY
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REPLACEMENT PARTS FOR THE PREASSEMBLED FRONT END
This list is provided so that you may order
replacement parts for the preassembled front
end of your Model HR-10 Receiver, If youorder
a part, give the Part Number and Description,
PART DESCRIPTION PART DESCRIPTION
No. No.
CAPACITORS COILS (cont'd.)
20-17 24 puf silver mica 40-421 20 meter mixer
20-99 22 puf silver mica 40-422 40 meter mixer
20-100 30 puf silver mica 40-423 80 meter mixer
20-78 56 uuf silver mica 40-424 10 meter oscillator
20-119 90 puf silver mica 40-425 15 meter oscillator
20-102 100 puf silver mica 40-426 20 meter oscillator
20-105 180 puf silver mica 40-427 40 meter oscillator
20-103 150 puf silver mica 40-428 80 meter oscillator

20-111 230 puf silver mica
20-126 255 puf silver mica
20-114 270 puf silver mica

21-1 33 puf disc ceramic
21-27 .005 ufd disc ceramic MISCELLANEOUS
21-65 25 puf tubular ceramic 1-41 10 © 1/2 watt resistor
21-66 50 ppf tubular ceramic (brown-black-black)
1-44 2200 © 1/2 watt resistor
COILS (red-red-red)
40-414 10 meter antenna 45-43 RF choke
40-415 15 meter antenna 63-299 5-position rotary switch (6-section)
40-416 20 meter antenna 100-M360 Assembly shield, bandswitch end
40-417 40 meter antenna plate
40-418 80 meter antenna 100-M361 Assembly shield, bandswitch parti-
40-419 10 meter mixer tion

40-420 15 meter mixer 205-M335 Coil mounting plate
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HEATHKIT SCHEMATIC
OF THE
BASIC AMATEUR BAND RECEIVER
MODEL HR-10

NOTES:

BAND SWITCH SHOWN IN THE * METER POSITION.

RF GAIN MAXIMUM CW,

SLIDE SWITCHES SHOWN IN THE POSITIONS AS LABELED ON THE
SCHEMATIC,

ALL RESISTORS ARE 1/2 WATT UNLESS SPECIFIED OTHERWISE.

ALL RESISTOR VALUES ARE IN OHMS, K = 1,000 MEG = 1,000,000,

ALL CAPACITOR VALUES ARE IN fd UNLESS SPECIFIED OTHERWISE
ALL VOLTAGES ARE MEASURED FROM POINT INDICATED TO CHASSIS
EXCEPT AC VOLTAGES ON THE TRANSFORMER WINDINGS,

READINGS WERE TAKEN WITH AN 11 MEGOHM INPUT VTVM.,
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