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RESISTOR AND CAPACITOR COLOR CODES

RESISTORS

The colored bands around the body of a color coded resistor rep-
regent its value in chmas. 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 by which the first
two digits are multiplied, A fourth band of gold or silver rep-
resents a tolerance of 5% or +10% respectively, The absence
of a fourth band indicates a tolerance of <200,

CODE
COLOR st DIGIT 2u0 DIGIT MULTIPLIER
BLACK 0 0 i
BROWM 1 I 10
RED 2 2 100
ORANGE 3 3 1000
YELLOW 4 4 16,000
GREEN 5 5 100,000
BLUE 6 6 000,000
VIOLET 7 T 10,000,000
GRAY 8 8 100,000,000
WHITE — 8 —1— 9 — 1000,000,000
CoLD = = A
SILVER = = ol
TOLERANCE
GOLD %57,

SILVER 2107
NO BAND 220"

The physical size of a composition resistor is related to its
wattage rating. Size increases progressively as the watlage
rating is increased. The diameters of 1/2 watt, 1 watt and
2 watt resistors are approximately 1/8", 1/4" and 5/18",
reapectively,

The color code chart and examples which follow provide the
informetion required to identify color coded resisiors.

EXAMPLES

O el 4T (000
VIOLET-7—— b SH L EE
I(———onauszﬂpnu—
_mr\_\L SILVER = TOLERANGE

+ 109,
RED -2

RED—2—— %22 x100,000
I—GHEEN—IGQ.UGU (or 2.2 MEG.)
=

\—NCI BAND = TOLERANCE
+20 %

CAPACITORS

Generally, only mica and tubular ceramic capacitors, used
in modern equipment, are color coded, The color codes differ
gomewhat among capacitor manufacturers, however the codes

MICA
CODE EXAMPLE
COLOR W DHEIT 2aDIGITAMULTIPLIER TOLER "7 2 7T x 0O
= \ \ i
BLACH — 8 o p—p— 120 L BEDR
BROWH —— T Coh s RS | i RID "'{‘ E
[T - a — @ - jpa] 472 ica
QR MHGE — & —— 2 — oon | =3 \
TELLOW mf e —_d ——— G0 -
GREEMN foe B - | —_ & & |
LU — & - i —f—— — = %
;I.:ULI'.'I'—— I —_ : [ S — v
AT b~ —— — e —
WHITE e - fe= W g ™ = I GRM
LoD et — — p y
SILVER f— = - — 0 20 2 5
CHARACTERISTIC

RVE e
DIRECTION ©F 2700pui 15 %
AR ROW

shown below apply to practically all of the mica and tubular
coramic capacitors that are In common use, These codes. com-
ply —with ElA (Elactramies Industries Assoclation) Standards,

TUBULAR CERAMIC
Place the group of ringa or dots to the left and read from left
to right,

CODE EXAMPLE

COLDR = ONGIT 2es DIGIT MULTIPLIER TOLER. %%

: . ERLY Il-lél -0
BLACHA = g ¢ I F 220
BROW N = i C——c | — a 24l 21
RLD e e e — 1ag —_— |k
ORANGE - 3 E - 1,000 — |&&8s “‘\
TELLOW = &=t (=0Tt e s
GREEH ———— & 5 - - e laps 138 wh i
Lk +— & - & - — — - .
WHILLT e e — | —
GRay — & —1— & ———— — |Z024 —
wHITE — a4 0 — :m,:xy

OAG OAG ALK GHN
i ] i

A Ceaest il et AR
= TEMPERATURE SFE NOTE 2 P
"{‘1321 s CHARACTERISTIC— COEFFICIENT— BELOW 33unf +57%
FNNC.&TE:- 3 AEE WOTE | BELDW ;&n':?ﬁ z
MICH - -
ENALOT 118 Db y (VALLE IN spf—3EC MOTE 3 BELOW)
'~ uul—3rr noTE 3 BLOLOW
NOTES:

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

2. The temperature coefficient of a capacitor is the predict-
able change in capacitance with temperature change and is

expressed in parts per million per degree centigrade, Refer
to EIA Standard, RS-188 (a Standard of Electronic Industries
Association,)

3, The farad is the basje unit of capacitance, however cap-
acitor values are generally expressed in terms of pfd (micro-
farad, .000001 farad) and ppf (micro-miero-farad, 000001
pfd); therefore, 1,000 ppf = ,001 pfd, 1,000,000 wpf = 1ufd,

USING A PLASTIC NUT STARTER

A plagtic nut starter offers a convenient method
of starting the most used sizes: 316" and 1/4"
(3-48 and 6-32). When the correct end is pushed
down over a nut, the pliable tool conforms to the
ghape of the nut and the not {5 gently held while ft
is being picked up and started on the gerew, The
tool should only be used to start the nut,
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FEEDBACK CIRCUIT (FIGURE 3

It is difficult to obtain an ideal veltage regu-
lator, Therefore, a positive feedback circuit
ig used to assist in the woltage repgulation
process just deseribed, Again assume that the
output voltage tends to drop due to an increase
in the load current, A voltage change is pro-
duced across R16 of the polarity as shown in
Figure 3. This voltape further aids in reducing
the current in transistor X2, which in turn pro-
duces moere output current as described pre-
viously, This improves the regulation of the
Power Supply., If R16 is adjusted at 15 wvolts
output for no change from no load to full load,
all other voltage settings will be within 15 milli-
volts from no load to full load,
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VOLTAGE REFERENCE SOURCE

The voltage reference source is obtainedfroma
separate winding on the power transformer, The
AC from the power transformer is rectified by
silicon diode D8 and the filter network, The
filtered DC voltage pasgses through the 6 walt
120 wolt ballast lamp to OB2 voltage regulator
tube V1, V1 regulates at a +105 wolt level,
The DC voltage from V1 is then applied to the
56 volt zener diode and the wvoltage divider
network on the VOLTAGE RANGE switch, A
small amount of the regulated voltage from
V1 iz applied through resistor R46 to tran-
gistors X3, X4 and X5 for bias, The zener cur-
rent can be measured by placing the METER
gwitch on the control mounting plate in the
ZENER CURRENT position, The ZENER CUR-
RENT Adjust control is then settoproduce 5 ma
(full scale) of Zener current,

The voltage applied at the base of X2 becomes,
essentially, the output voltage, To obitain a
variable reference, FINE VOLTAGE control R42
can be lifted from the minus (-) line by ro-
tating the VOLTAGE RANGE switch, The cur-
rent through R42 is always the same, 25 ma, As
the output voltage iz increased by rotating the
VOLTAGE RANGE switch, this switch also se-
lects higher voltage taps from the transformer,
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CURRENT LIMITER (FIGURES 4 AND 5|

Transigtor X1 normally operates in a saturated
gtate beeaose of bins current from the current
limiter winding on the power transformer, When
the load current of the Power Supply increases
to the current limit control setting, a voltage is
developed across silicon diode D6, This causes
D6 to start condueting, The setting of R2 de-
termines the point at which D6 will beginto con-
duet, Assoon as D6 begins to conduct, the emitter
to base voltape of X1 is fixed and limits the
current at the value being delivered,

The currcnt limit resistors are switched by the
CURRENT RANGE switch, CR-2, Thereiore,
the working range of the CURRENT LIMIT
control is changed with the CURRENT RANGE
switeh to provide current lhmiting on all eur-
rent ranges,

Figure § shows how the current limiter will
clip off peaks of the current being delivered to

CURRENT

CLIPPED CURRENT PEAK3

LIMIT WALUE

AVERAGE CURRENT
‘-
1.5 = Sk

/AN ANYAN
) A WA VA

TIME

-

-

Figure 5

an electronie load, such as an amplifier, Thig
effect can be reduced or eliminated by placing
a very large capacitor (1000 pfd or more)
across the output, However, clipping will not
occur if the peak current required does not
exceed the CURRENT LIMIT control setting,

OTHER CIRCUITS

The wvoltmeter is connected to the VOLTAGE
RANGE switch and its full scale reading is
automatically established to read the output
voltage,

The AC output impedance of the Power Supply
iz reduced by the AC feedback network, using
capacitor C3, Capacitors C4 and CB reduce
the AC putput impedance as well as hum and
noise, They also provide AC stability to the
pircuit to prevent oscillations, Capacitor C§
provides a low impedance output at high fre-
guencies,

D |
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1. ALL YOLTAGES TAKEN AT 117 ¥YOLTE, &0 o i -y o =y
. 1 CPS IHPUT, oF ¥/ VOLTSVOLTE[VCLTS
2, ALL VOLTAGES RELD WITH & VTWRL, &L [ ] oc PGWER SUFPLY
3, CONTROLE SET AS FOLLOWS FOR VOLTAGE MEASREMENT L
5 W | | a MODEL IP-20
VOLTAGE RANGE - & I O ig
EURH ENT 8ANGE - 154 (£ 2| 28 15
INE YOLTAGE = MAX clockwise 20 25 E- Foa] ALL HESISTANGCES IN OHMS & - [000.
CURRENT LIWIT = MAX clockwizs =] il 1] -
TOGOLE SWITCH =«  Hesst-siondty E k] Ar |0 ALL RESISTORS 1/2 WATT UNL
METER SWITCH = . Wolisge 3 | | W 14 ESS OTHERWESE SPECIF
e £] o]
4. ALL VOLTAGES MEARMED FROM MEGATIVE i) DUTPUT 43 &7 ﬁ [L3
TERMINAL URLESS OTHERWIEE IRDICITED, 5 INDICATES [ £ | 74 o

VOLTAGE AEADING,

5. ALL VOLTAGES ARE DC UKL ESS OTHERWISE MDICATED,

£ VOLTAGE READIHGE CAN VaRY $30%

7, DUTFUT UKL OADED,

B. AOTARY SWITCHES SHOWM 18 LILKIWUM COUNTERCL OC OW 5
POSITION.

Sat corarois =1 i e T ascept for
Winltsgs Rangs VR awitn,
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CONSTRUCTION NOTES

This manual is supplied to assist you in every
way to complete yvour 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, both 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 List,
please read the Replacements section and sup-
ply the information called for therein. Include
all inspection slips in your letter to us,

Resistors generally have a tolerance rating of
10% unless otherwise stated in the Parts List,
Tolerances on capacitors are generally even
greater, Limits of +100% and -20% are common
for electrolytic capacitors,

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

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

2. Provide yourself with good guality tools,
Basic tool requirements consist of a screw-
driver with a 1/4" blade; a small screw-
driver with a 1/8" blade; lang-nose pliers;
wire cutters, preferably separate diagonal
cutters; a penknife or a tool for stripping
insulation from wires; a soldering iron (or
gun) and rosin core solder, A set of nut
drivers and a nut starter, while not neces-
sary, will aid extensively in construction
of the kit,

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

The numbers in parentheses in the Parts List
are keyed to the numbers in the Parts Pictorial
to aid in parts identification,

' PART PARTS DESCRIPTION PART PARTS DESCRIPTION
No. Per Kit No. Per Kit
Resistors Capacitors
{1y 1-41 2. 10 2 1/2 watt (8) 25-129 1 3.5 pufd 15 Vtubular electro-
(brown-black-black) lytie
1-54 % 15 2 5% 1/2 watt 25-56 1~ 100 ufd 10V tubular electro-
(brown-green-black-gold) Lytie
1-136 2 160 & 5% 1/2 watt 25-128 L 100 fd 50 V tubular electro-
(brown-blue-brown-gold) Lytic
1-13% 18" 200 € 5% 1/2 watt 25-T0 1 100-40-40 pld electrolytic
{red-black-brovn-gold) 25-131 1, 250 ufd 25 V tubular elec-
1-80 1 1200 €2 5% 1/2 watt trolytic
{(brown-red-red-gold) 25-121 1, 500 pfd 50 V tubular elec-
1-13 1 2700 £t 1/2 watt trolytic
(red-violet-red) (8) 25-122 1, 3000 pfd 75 V tubular elec-
1-122 1 3300 2 5% 1/2 watt trolytic
(orange-orange-red-gold)  (10) 27-4 1 2 pid mylar
1-16 1 4700 © 1/2 watt
(vellow-violet-red) Controls-Switches
(2)1B-15 1 1000 £ 2 watt (11)11-47 1. 30 2 control
(brown-black-red) 11-21 1. 50 2 control
1B-17 1 6800 Q 2 watt 11-45 1- 240 0 control
{blue-gray-red) 11-44 2. 1000 9 control
B0-16 1 TEPDT slide switch
; 60-2 1- DPDT slide switch
Precision RESlStD_r“'"ll ar (12)61-8 1 SPAT toggle switch
3 g-?gu ; . ‘9 i ifﬂ £3-297 1. 11-position rotary switch
2:1133 1 :..‘, 2:: 1% 63-298 4.position rotary switch
(4) 2-158 1 100 @ 1% Transformer-Diodes-Transistors-Tube
2-165 1 4950 2 1% §é-123 1. Power transformer
2-50 1+ 10K21% (13) 56-8 1 Germanium diode
2-166 1+ 35Ke1% (14) 56-13 1. 56 V zener diode (VR56)
(5) 2A-2 1 20 1% 1 watt _ (15) 57-27* 1 Silicon diode (packed in bag)
{ﬁ] JB-4 1 3 9.1 0 5% 2 watt Eﬁﬁ"llt&-— 57-240 i Silicon diode
brown-gold-gold) (16) 417-20 1 R265A transistor (2N1039)
3B-2 3 .33 © 5% 2 watt (17) 417-42 1. CQTT01A transistor (2N1548)
(orange-orange-silver-gold) (1g) 417-43 1~  2N308A transistor
3B-3 1 2.7 9 5% 2 watt 417-44 2.  2N2147 transistor
) {red-viclet-gold-gold) (matehed pair)
3B-1 1 R B2 0 8% 2 watt A11-486 1 OB?2 tube
& (gray-red-sgilver-gold) X
(7) 9-9 1 500 € thermistor *NOTE: The #57-27 silicon diode must not be

interchanged with one of the other silicon diodes,
Keep this diode in its bag until it is called for
in assembly,
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PART PARTS

DESCRIPTION

No, Per Kit
Terminal Strips-Sockets-Knobs
{19) 431-14 1- 2-lug terminal strip
{20) 431-2 1= 2-lug terminal strip
{21) 431-3 ;e 3-lug terminal strip
(22)431-5 1~ 4-lug terminal strip
{23) 431-35 3 T-lug terminal strip
{24) 434-15 1 T-pin wafer socket
(25) 434-T1 p Lamp socket
{26) 434-102 2. Transistor socket
(27) 434-117 3. Transistor socket
{28) 462-139 4., Enob
Hardware
(28) 250-1 1 2-66 x 1/8" self-tapping
crew
(30) 250-175 4 -66 x 3/8" screw
{(31) 250-40 fi -48 x 1/4" serew
(32) 250-89 25 -32 x 3/8" serew
(33) 260-26 10 6- az x 5/8" serew
(34) 250-137 4 x 3/B" screw
(35) 250-02 1 g 32 x 5/8" screw
(36) 250-83 2 10 x 1/2" sheet metal serew
(37) 252-51 5 -56 nut
(38) 262-1 3] -48 nut
(39) 252-3 26 =32 nut
(40) 252-4 5 -32 nut
(41) 252-7 5 ontrol nut
{42) 252-22 4 6 speednut
(43} 253-1 4 fi flat fiber washer
{44) 253-2 3 (6 fiber shoulder washer
(45) 253-9 4 8 {lat washer
(46) 253-10 5 ontrol flat washer
(4T) 254-7 10 3 lockwasher
(4B} 254-1 ae 6 lockwasher
(49) 254-2 5 8 lockwasher
(50) 254-4 2 ontrol lockwasher (large)
{51) 254-5 2 ontrol lockwasher (small)
(52) 259-1 4 & solder lug
(53)259-10 1 ontrol solder lug
(54) 252-20 1 ontrol guard nut

PART PARTS DESCRIPTION
No. Per Kit
Miscellanegus
{55) B9-13 1- SPDT relay
(56) 73-2 3/4" grommet
(57) 73-3 3 1/2" prommet
(58) T5-17 G~ Bushing
(59) 7T5-24 1~ Strain relief
(60) 75-60 Mica insulator
(61) 89-1 1- Line cord
207-2 1 Capacitor mounting clamp
(62)211-15 1, Black handle
260-24 1 Clip
(63) 261-0 4~ Rubber feet
344-1 1 Length hookup wire
407-89 1~ Meter
(64) 412-25 1. 6 watt 120 V lamp (6S6)
421-25 1- 1-1/2 ampere alow-blow fuse
423-2 1 Fuse holder
(65) 427-2 3 s Binding post base
(66) 463-27 4, Knob pointer
481-3 1 Capacitor mounting wafer
331-6 L Solder
585-516 1~ Manual

(67) 100-M16B 2~

100-M16R

Sheet Metal
200-M339

1~

5

Black binding posat cap
Red binding post cap

Chassis

203-294F670-671-672

205-M387
205-M3588F-850

(68) 215-10
(69) 215-8
90-181

1

1

X
1.
1

,

Front panel
Rear chassis mounting plate

Control mounting plate
Heat sink,

Heat sink |

Ca.bineﬁ.
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PROPER SOLDERING TECHNIQUES

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

I 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, If wou 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 ina 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 thme with a cloth,

CHASSIS WIRING AND SOLDERING

1, Unless otherwise indicated, all wire used
ig 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,ul

2, To avoid breaking internal connections when
atripping insulation from the leads of trans-
formers or similar components, care should

CRIMFP WIRES

HEAT CONNECTION APPLY SOLDER

be taken not to pull directly on the lead, In-
stead, hold the lead with pliers while it is
being stripped,

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,

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

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

Then place the solder against the connection
and it will immediately flow over the joint;
use only enough solder tothoroughly wet the
junction, It is usually not necessary to fill
the entire hole in the terminal with solder,

Remove the solder and then the iron from
the completed joint, Use care not to move
the leads until the solder is asolidified,

PROPER SOLDER
CONNECTION

ALILOW SOLDER
TO FLOW
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A poor or cold scolder joint will usually lock
crystalline and have a grainy texture, or the
splder will stand up in a blob and will not have
adhered to the joint, Such joints should be re-
heated wuntil the soelder flows smocthly, In
gome cases, it may be necessary to add =a
little more solder to achieve a smooth, bright
appearance,

ROSIN CORE SOLDER HAS BEEN SUPPLIED
WITH THIS KIT. THIS TYPE OF SOLDER
MUST BE USED FOR ALL SOLDERING IN
THIS KIT. ALL GUARANTEES ARE VOIDED
AND WE WILL NOT REPAIR OR SERVICE
EQUIPMENT IN WHICH ACID CORE S50LDER
OR PASTE FLUXES HAVE BEEN USED. IF
ADDITIONAL SOLDER IS NEEDED, BE SURE
TO PURCHASE ROSIN CORE (60:40 or 50:50
TIN-LEAD CONTENT) RADIO TYPE SOLDER.

STEP-BY-STEP PROCEDURE

The [ollowing 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 read 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 operations,
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
as it is added,

ILLUSTRATIONS

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

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

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

SOLDERING INFORMATION

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 and
the abbreviation "8" isusedto indleate this, Note
that & number will appear after each solder
instruction, This number indicates the number of
leads that are supposed to be connected to the
terminal in point before it ig soldered, For
example, if the instruction reads, "Connect a
wire to lug 1 (5-2)," it will be understood that
there will be two wires connected to the terminal
at the time it is soldered, (Incases 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, ete,) on the Schematic, its
designation will appear at the beginning of the
assembly step which directs its installation,

STEP-BY-STEP ASSEMBLY

MAIN CHASSIS PARTS MOUNTING

Refer to Pictorial 1 (fold-out from Page 13)
for the following steps,

( ) Locate the main chassis (#200-M338) and
position it in front of you as shown in
Pictorial 1,

( ) Imstall 1/2" rubber grommets at locations
H, K, and L.

() Install a 3/4" rubber grommet at location D.

[ ) Mount the rear chassis mouniing plate on
the chassis as shown, Use 6-32 x 3/8"
screws, #6 lockwashers, and 6-32 nuts,
MNote the location of the line cord hole,
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{ ) Install a 6-32 speednut on each corner of
the rear chassis mounting plate, Place the s I@ﬂ 2-58 MUT
flat side of the speednut outward as shown, ;_-r, @z tochwasien

( ) Referring to Detail 1A, mount transistor
sockets (#434-102) at locations X2 and X3,
Use 2-56 x 3/8" screws, #3 lockwashers,
and 2-56 nuts, Position lug 1 of each socket
ag shown by the arrows in Pictorial 1,

P T~ BOTTOM OF
- MM CHASSIS

{ ) Mount the wafer tube socket at location V1, i
Use 3-48x1/4" screws, #3 lockwashers, and — e
3-48 nuta, Position the blank space as shown S -
by the arrow, |l [L]

{ ) Install the clip (#260-24) at location F. Use U =
a 2-56 x 1/8" screw and a 2-56 nut, Refer b
to Detail 1B.

Detail 1A

NOTE: When mounting terminal strips, place a

#6 lockwasher between each mounting foot and

the chassis, and one under each nut, { ) Ci10, C8, C8, Refer to Detail 1D and mount

the 100-40-40 pfd electrolytic capacitor
% " (#25-70) at location C. Secure the capacitor
Elj Al b L o AR AR ) by twisting each mounting tab 1/8 turn with
long-nose pliers, Position the capacitor lug
E' g markings as shown,

Sy BOTTOW OF |
: WaAIN CHASSIS -
® . & -3z nur
¥y )
A8 LOCHWASHER o i e 8 LOCHWASHER
- I

b

A= . A
LT il
= 258 NUT i &-32 % 3/8 SCREW »_[.L :if\ﬂ.ﬂ_]

Detail 1B Detail 1C __,_.j:a—— — 18w 6 LOCAWASHER
;‘\ Q_;'I-f___.-_,: S J
S )¢
{ ) Referring to Detail 1C, mount a 2-lug ¢ ':"“"_'_'_:___:_.i'
terminal strip at location N. Use a 6-32 x L T AL THe EARAETOR
3/8" serew, #6 lockwashers, anda 6-32 nut, "F_"/l FHE CHASSIS
& == 2
{ ) Mount a 4-lug terminal strip at location M. JJ -Lﬂ:.-— B3Ry /B SLREWS
Use a 6-32 x 3/8" screw, #6 lockwashers, =
and a 6-32 nut, POSITION THE CAPACITOR

“1 LUG MAAKINGS A5 SHOWN
.} J’ i THE PICTOAIAL , THEN
i PUESH THE CAPACITOR INTO

{ ) Mount 7-lug terminal strips at locations FHE WAFER,

E and G. Use 8-32 x 3/8" screws, #6 lock- I ‘—”| N
washers, and 6-32 nuts. ‘ q x —oL UG MARKINGS
N -

{ ) Refer to Detail 1D and mount the electro- | x”’___:-: _7“-\‘
lytic capacitor mounting wafer atlocationC i E T e (’{ LE
with a 3-lug terminal strip on one mounting jj—:;:‘:;“n,s'“““{‘;'-&fﬁF{‘E."""ST__,J' l[ml T
serew at location B. Use 6-32 x 3/8" 'fﬁ.rc,i .E.'n?rrﬁxrr.mrl-:!_v \b‘:-_ _mf
screws, #6 lockwashers, and 6-32 nuts, The e T =y

wafer goes on the side of the chassis opposite
the terminal strip, Detail 1D
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{ )} Referring to Detail 1E, mount the electro-
Iytic capacitor mounting clamp (#207-2)
at location P. Use 6-32 x 3/8" screws,
#6 lockwashers, and 6-32 nuts, Do not
tighten the screws,

{ ) C2, Refer to Detail 1E and install the 3000
pfd 75 V electrolytic capacitor in the mount-
ing clamp, Position the capacitor lugs as
shown in Pictorial 1, Secure it with an 8-32
x 5/8" screw, #8 lockwasher, and an 8-32
nut in the clamp as shown, Do not over-
tighten this serew or you will damage the
capacitor, Now tighten the three mounting
SCT'EWS,

{ ) Mount the relay (#69-13) at location J. Use
two flat fiber washers, a fiber shoulder
wagher, #B6 lockwasher, and a 6-32 nut
as shown in Detail 1F.

Set this assembly aside until it is called for
later,

| ~"\_BOTTOM OF CHAS3IS

P

B-3E WUT
—
=

W—-’-""‘- & 6 LOCHWASHER

;

=t

T & b /
s oy L

1
EAPJ..CITDR MDUNTING
vi*%://

8-32 NuT

=5 LOCHWASHER

i
832 %3 8 SCREW
| =
(L7 B-3Z25/8 SCREW

ku_t:._ iy
[TTT—RED DOT

3000 WFD
ELECTROLYTIC CAPACITOR

xu/

Detail 1E

= T AT T
'__,___{.'3\1
S
2L
™ : oy PN DEtE.ﬂ 1F
78 ' f-'ﬂ‘| RS

FLAT FIBER
WASHERS

BOT TOM OF
CHASBSIS

ﬂ/ SHOULDER
(0 J HER

\ﬂh W0 LOGCKWASHER
'-'t-'ﬂ-JE MUT

CONTROL PLATE PARTS MOUNTING-WIRING

Refer to Pictorial 2 for the following steps,

{ ) Locate the control mounting plate (#205-
M398F-850) and position it as shown,

{ ) R43, R47, Mount the 1 KQ controls (#11-44)
at locations @ and R. Use 3-48 x 1/4"
screws, #3 lockwashers, and 3-48 nuts as
shown in Detail 2A. Position the control lugs
as shown in Pictorial 2, Bend the lugs up
slightly,

{( ) Mount the TPDT slide switch (#60-18) at
location S. Use 6-32 x 3/8" screws,

{ ) Remove 1" of insulation from one end and
1/4" of insulation from the other end of
a 3" wire, Connect the 1" stripped end to
lug 2 of control Q (S-1). Wrap it once around
lug 3 of @ (NS). Connect the other end to
lug 1 of control R (S-1).

=
(7]
[ =3 3-48 NUT
| =3 LOCHWASHER

Detail 24

{é] j-apa 122" scAEW
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\.‘-\—a «* Piletorial 2

{ ) Connect a 2-3/4" wire to lug 3 of control
@ (8-3). Leave the other end free,

{ ) R44, Connect one lead of a 10 2 (brown-
black-black) resistor to lug 9 of switch 8
{3-1}. Run the other lead through lug 3 (NS)
up to lug 2 (S-1) of switeh 5.

{ } R45. Place one lead of a 15 £ (brown-green-
black) resistor through lug 1 (NS) to lug 6
(NS) of switeh S, Now solder lug 1 of 8
(5-2). Connect the other lead of this resistor
to lug 3 of gwitch 8 (NS).

Set this assembly aside until it is called for
later,

br

Refer to Pictorial 3 and Detail 3A for the
following steps,

{ } Loeate the transistor heat sink (#215-10)
and position it as shown, See Detail 3A.

{ ) X1, Meunt a CQTT701 transistor at X1, Use
two 6-32 x 5/8" screws, #6 lockwashers,
a mica insulator, and a transistor socket
(#434-117). Note that the socket is on one
side of the heat sink and the transistor on
the other side. See Detail 3A.

{ ) ¥4, Mount the 2N2147 transistor atlocation
X4. Use two 6-32 x 5/8" screws, #6 lock-
washers, and a transistor sccket. A mica
insulator is not used with this transistor,

X5, Mount a 2N2147 transistor and 2-lug
terminal strip at T at location X5, Use
B-32 = 5/8" screws, #6 lockwashers, and a
6-32 nut,

Connect one end of a 4-1/2" wire to lug 1
of terminal strip T (NS). Leave the other
end free,

Connect one end of a 7" wire to lugl
of terminal strip T (NS). Leave the other
end free,

Conneet a 1-3/4" wire from lug 1 of
terminal strip T (3-3) to lug C of transistor
X4 (8-1).

Connect a 2" wire from lug B of transgigtor
X5 (NS) to lug B of transistor X4 (5-1).

Connect one end of a 8-1/2" wire to lug 2
of terminal strip T (NS). Leave the other
end free,

Remove 1-1/4" of insulation from one end
and 1/4" of insulation from the other endof
a 4-3/4" wire, Connect the 1/4" stripped
end to lug B of transistor X5 (NS). Leave
the other end [ree,

Strip 1/4" of insulation from only one end
of a 6-1/2" wire and connect this end to
lug B of transistor X1 (S-1).

R48, Connecta 33 2 (orange-orange-silver-
gold) 2 watt resistor from lug E of tran-
sistor X4 (8-1) to lug 2 of terminal gtrip T
(M3,

{ ) R50. Connect a .33 & {orange-orange-sil-

ver-gold) 2 watt registor from lug E of
transistor socket X5 (5-1) to lug 2 of
terminal strip T (NS).

R23, Position the body of the 500 & ther-
mistor down to the bottom of the indicated
hole in trangistor socket X5. Separate the
leads; connect one lead to lug 2 of terminal
sirip T (8-4) and the other lead to lug B of
transistor X5 (8-3). Make sure that the body
of the thermistor is incontact with the bottom
of the hole,
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Set this assembly aside until it is called for

later,

VOLTAGE RANGE SWITCH WIRING

Refer to Pictorial 4A for the following steps,

CONNECT A

{ ) R21, 35 KD
(1% precision)

{ ) R20. 10 K&
(1% precision)

{ ) R19, 4950 ©2
(1% precision)

{ ) 6-1/2" wire
() 2-3/4" wire

NOTE: In the following steps, all wires and
components will be connected to lugs on the first
wafer of the 11-position rotary switch (#63-297).
All resistors called for in this manual are 1/2
watt unless otherwise specified in the steps,

I5T WAFER OF 4-WAFER SWITCH

FROM LUG

2 {8-1)
12 (S-2)
10 (8-2)
8 (S-2)

7 (8-1)
solder both lugs,

TO LUG
12 (NS).

10 (NS).
8 (N8).

not connected,

not connected,
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Refer to Pictorial 4B for the following steps,

NOTE: In the following steps, all wires and
components will be connected to the lugs on the
gsecond wafer of the 11-position rotary switch,

2HND WAFER OF
4-WAFER SWITCH

ﬁ
a1 T

Detail 4B

CONNECT A FROM LUG

{ ) 4-1/4" wire (strip
one end only).
{ ) 132, 160 O

through lug 7 (S-2)
to lug 8 (NS)

(brown-blue-brown) B (5-2)
( ) R31, 200 ©
(red-black-brown) 9 (8-2)
{ ) R3O0, 200 ©
(red-black-brown) 10 (8-2)
{ ) R29, 200 O
(red-black-brown) 11 (8-2)
{ ) R28, 200 i
(red-black-brown) 12 (8-2)
( ) R27, 200 © 1(8-2)
{(red-black-brown)
( ) R26, 200 0 2 (8-2)
{red-black-brown)
{ )} R25. 200 22 3.(8-2)
{red-black-brown)
( ) R24, 200 0 4 (3-2)
{red-black-brown)
{ ) 2-1/4" wire A (NS)
() 3" wire 6 (S-2)

TO LUG

not connected,

g (NS).

10 (NS).

11 (NB).

12 (NS).

1 (NS).

2 (N8).

3 (N3).

4 (NS).

5 (8-1).

not connected,

not connected,

——




T B S EATHKIT

Refer to Pictorial 4C for the following steps,

NOTE: In the following steps, all wires and
components will be connected to the lugs on the
third wafer of the ll-position rotary switch,

IAD WAFER OF
A-WAFER SWITCH

CONNECT A FROM LUG TO LUG
( ) R41, 160 © through lug 8 (S-2) o (NS).
{brovwn-blue-brown) to lug 7 (S-1)
() R40, 200 & 8 (5-2) 10 (N8).
(red-black-brown)
{ ) R39, 200 2 10 (8-2) 11 (NS).
{red-black-brown) Detalil 4C
() R38, 200 0 11 (8-2) 12 (NS).

{red-black-brown)

{ ) R37. 200 0 12 (8-2) 1 (NS).
(red-black-brown)

( ) R36, 200 0 1 (S-2) 2 (NS).
{red-black-brown)
4TH WAFER OF

() R35. 200 2 2 (8-2) 3 {NB). A-WAFEREWITCH *
(red-black-brown) 7 K

{ ) R34, 200 @ 3 (-2} 4 (NS). e
(red-black-brown) 19"

( ) R33, 200 % 4 (8-2) 5 (NS).
(red-black-brown)

{ ) 5-1/4" wire (strip 3/4" 5 {8-2) not connected,
from free end)

( ) 3" wire (strip 6 (S-1) not connected
one end only)

( ) Referring to Pictorial 4D, connect cne end
of a 10" wire to both lugs 7 of the fourth
wafer of the 11-position switch (S-1). Set
this assembly aside until called for later,

Detail 4D




17
i e b

CURRENT RANGE SWITCH WIRING

Refer to Pictorial 5A for the following steps,

NOTE: In the following steps, all wires and
components will be connected to lugs on the
first wafer of the 4-position retary switch
(#63-2098).

Pictorial 5A

7 J=174"

15T WAFER OF
2-WAFER SWITCH

CONNECT A FROM LUG

( ) R10. 3300 9 (NS) 11 (NS).
{orange-orange-red)

( ) RIL, 100 92 9 (NS) 11 (NS).
{preciaion)

{ ) 1-3/4" wire g (S-3) not connected,

{ ) R12, 20 11 (8-3) 12 (NS).
(precision)

( )R13, 7% 12 (S-2) 1 (NS).
(precision)

{ R4, 20 1 (5-2) 2 (NS).
{precision)

{ )RI5, .1Q 2 (8-2) 4 (NS).
(precision)

} 10" wire (strip 4 (NS) not connected.

one end only)
{ ) 3-1/4" wire 4 (8-3) not ecnnected,

{ ) 6" wire & (5-1) not connected,
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Refer to Pictorial 5B for the following steps,

NOTE: In the following steps, all components and
wires will be connected to the second wafer of
the 4-position rotary switeh,

CONNECT A FROM LUG

( ) R6.16 0 1(8-1)
(brown-green-black)

{( ) R7. 2.7 5 2 watt 2 (8-2)
(red-viclet-pold-gold)

( ) RS, .82 0 2 watt 3 (S-2)
{(gray-red-silver-gold)

{ ) 3-1/4" wire (strip 5 (8-2)
one end only)

{ ) R4. 9.1 Q 2 watt 6 (NS)
{white-brown-gold)

{ ) 9" wire B (5-2)

( )RS5, 100 g (NS)
{hrown-black-black)

{ ) 3-1/2" wire 8 (8-3)

Set this assembly aside until called for later,

—

INITIAL WIRING ON MAIN CHASSIS

Refer to Pictorial 6 (fold-out from Page 14)
for the following steps,

( )} Refer to Detail 6A and mount the control
plate subassembly on the side of the main
chassis, Use 6-32 x 3/8" screws, #6 lock-
washers, and §-32 nuts,

{ ) Refer to Detail BA and mount the transistor
heat sink assembly on the top side of the
main chassis, Use 6-32 x 3/8" screws, £6
fiber shoulder washers, #6 fiber flat wash-

ZHD WAFER OF 2-WAFER SWITCH

Pictorial 5B

5 (NS).

not connected,

9 (NS).

not connected,

11 (8-1).

not connected,

ers, #6 lockwashers and 6-32 nuts. Be sure
to position transistor X1 (CQT701) as shown,
Place all wires from the subassembly
through grommet L. Make sure the heat
sink clears the chassis at all places,

NOTE: The following steps concern the free ends
of the wires extending through grommet L from
the transistors on the heat sink,

( ) Route the longest wire (from lug 2 of
terminal strip T) as shown in Piectorial
& and leave it free,
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Detail A

{ ) Connect the next lonpest strippedwire (from (
lug 1 of terminal strip T) to lug 1 of elee-
trolytic capacitor P (NS).

{ ) Locate the wire stripped 1-1/4" (fromlug B

of X5). Run it through lug 5 of terminal strip

E (N8), and then over to lug 1 of transistor

socket X3 (5-1).

( ) Strip 1/4" of insulation from the unstripped

wire {from lug B of X1) and econneet it to

lup 3 of terminal strip M (NS).

WAIH CHASSIS

T
6=32 HUT —*

#a anﬁmaﬁta-"@\___, — - =
e 3 Wy g-r2 w30
e L menEw

rFa. -
> g |
& o =
& _—TONTROL PLATE
L«-’“’Fﬁf—---

) Cut the following lengths of hookup wire and
strip 1/4" of insulation from each end,
These wires are listed in the order that
they will be used in the following steps,

ELP
3-3/4"
4

2.3/4"
1-1/2"

{ ) Connect a 3" wire from lug 2 of elec-
{ )} Connect the remaining wire (from lug 1 of trolytic capacitor P (NS) tolug 4 of terminal
terminal strip T) to lug 2 of transistor strip M (N8},
socket X3 (8-1).
e e e ————— e —
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()

()

()

Connect a 3-3/4" wire from lug 4 of terminal
strip M (NS) to lug 2 of relay J (8-1).

Connect a 4" wire from lug 3 of relay J
(8-1) to lug 5 of terminal strip G (NS}

Strip an additional 1-1/4" of insulation from
one end of the 2-3/4" wire, Pass this end
through lug 6 of terminal strip G (NS),
through lugs 2 and 4 of transistor socket
¥3 (solder both lugs), and over to lug 6 of
terminal strip E (NS). Connect the other
end to lug 3 of transistor socket X2 (S-1).

Connect a 1-1/2" wire from lug 6 of switch
8 (3-2) to lug 2 of terminal strip G (NS).

Cut two 9" wires and strip 1/4" of insula-
tion from both ends of only one wire, Leave
the other unstripped, Twist these twowires
together so that there are approximately
3 turns per inch,

At either end of this twisted pair, connect
the stripped wire to lug 5 of switch 8 (S-1).
Strip 1/4" of insulation from the other wire
and connect it to lug 8 of 8 (8-1).

Place the other end of this twisted pair
through grommet H. It will be connected
later,

Cut two 6-1/2" wires and strip 1/4" of
insulation-from only one of these wires,
Twist these two wires together with approxi-
mately 3 turns per inch,

At either end of this twisted pair, connect
the stripped lead to lug 4 of switch § (3-1).
Strip 1/4" of insulation from the other wire
and connect it to lug 7 of switch 8 (5-1).

y Connect a 4-1/2"

e

Lo

wire from lug 1 of
terminal strip E (NS) to lug 3 of electro-
lytic eapacitor C (S-1).

Connect a 2" wire from lug 2 of terminal
strip E (NS) to lug 7 of tube socket V1 (NS).

Connect a 3-1/2" wire from lug 7 of tube
socket V1 (S-2) to lug 4 of electrolytic ca-
pacitor C (8-1).

Connect a 5 wire from lug 1 of control @
(NS) to lug 2 of electrolytic capacitor C
(8-1).

Connect one end of a 12-1/2" wire to lug 3
of terminal strip B (NS). Place the other
end of this wire through grommet D, It will
be connected later,

Cut a 15-1/2" and a 19" length of wire and
strip 1,/4" of insulation from the ends of each
wire, Place the two wires together so that
they are even at one end, Twist these wires
together with approximately 3 turns per inch,

At the uneven end of this twisted palr, con-
nect the shorter wire to lug 1 of tube socket
V1 (8-1) and the long wire to lug 1 of elec-
trolytic capacitor C (NS).

Place the other end of this twisted pair
through grommet K., It will be connected
later,

D8, Locate the #57-27 diode which is
packed in an individual bag, Refer to Detail
BB to determine the polarity, Then connect
the cathode (K) lead to lug 1 of electro-
Iytic capacitor C (S-2). Connect the other
lead to lug 1 of terminal strip B (NS).

HOTE: WHEN INSTALLING SILICON DIORES, THE CATHODE EMD
SHOULD BE PLACED AS DIRECTED. THE CATHODE EMD 15 MARK-
ED WITH EITHER COLOR END,COLOR DOT QR COLOR BAMND.

{ ) Place the other end of this twisted pair
through grommet H, It will be connected

IatEI'. IN THE ILLUSTRATION , THE SYMBOL K INDICATES THE CATH-
ODE END
" - COLOR JLOR
{ ) Cut the following lengths of hookup wire and CENbBa ot §

END™, _ BAND ™
strip-1,/4' of insulation from each end, These ;ﬁ"ﬁ ﬂ M
wires are listedin the order that they will be — W K

used in the following steps, Detail 6B

4-1/2" 5" { ) R48, Connect the 1000 2 (brown-black-red)
ik 12-1/2" 2 watt resistor from lug 1 of control @
3-1/2v (8-2) to lug 5 of tube socket V1 (S-1).
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( ) Z1, Locate the 56 volt zener diode (#56-13,

VES56) and place it in the clip as shown in
Pictorial 6, Be sure that it is positioned as
shown and setting flat on the bottom of the
clip,

Connect the (+) lead (cathode) of the zener
digde to lug 1 of terminal strip E (NS).
Place the other lead of the dicde through
lug 1 of terminal strip G (NS) up to lug 3
of gwitch 8 (S-4). Now solder lug 1 of G
{S-2).

Connect the lead extending from lug 3 of
control @ to lug 1 of terminal stripE (S-3),

C7. Connect the positive (+) lead of a 100
ufd 10 V electrolytic capacitor to lug 2 of
terminal strip G (NS). Pass the other lead
of this capacitor through lug 3 of terminal
strip E (NS) and connect it to lug 2 of
terminal strip E (NS).

R46, Conneet a 200 2 (red-black-brown)
resistor from lug 2 of terminal strip G
{NS) to lug 2 of terminal strip E (S-3).

RO, Connect one lead of a 2700 @ (red-
viclet-red) redistor to lug 3 of terminal
strip E (S-3). Connect the other lead of
this resistor to lug 6 of E (S-2).

D9, Connect the germanium dicde (clear
body) from lug 5 of terminal strip E (N8)
to lug 6 of terminal strip G (NS). The
cathode (K) lead from the color band end
must go to terminal strip E.

R22. Connect a 4700 22 (yellow-viclet-red)
resistor from lug 5 of terminal strip E
{8-4) to lug 6 of terminal strip G (5-4).

C3, Connect the positive (+) lead of a 3.5
ufd electrolytic capacitor to lug 3 (NS) and
the other lead to lug 5 (NS)of terminal strip
G.

R17, Conneet & 1200 2 (brown-red-red)re-
sistor from lug 5 (NS) to lug 4 (NS) of
terminal strip G.

D7, Place the cathode (K} lead of a silicon
diode (#57-29) (one of seven) through lug 7
of terminal strip G (NS) overtolug1 of tran-
sistor socket X2 (5-1). Connect the other
lead to lug 1 of relay J (S-1).

{ ) D5, Connect the cathode (K) lead of a silicon
diode (#57-29) to lug 2 (NS) and the other
lead to lug 1 (NS) of terminal strip M.

{ ) Cl. Connect the positive (+) lead of a 250
ufd 25 V electrolytic capacitor to lug 4
(8-3) and the other lead to lug 1 (NS) of
terminal strip M.

{ ) R1, Connect a 200 2 (red-black-brown)
resistor between lugs 1 (S-3) and 3 (NS) of
terminal strip M.

{ ) DB, Connect the cathode (K) lead of a silicon
diode (#57-29) to lug 3 of terminal strip M
(8-3) and the other lead to lugT of terminal
strip E (NS).

( ) R3, Connect a 6800 £ (blue-gray-red) 2 watt
resistor between lugs 1 (NS) and 2 (NS) of
electrolytic capacitor P.

NOTE: In the following steps, position the diodes
as shown in Pietorial 6, RHefer to Detail 6B to
determine the polarity,

( ) D3, Connect the cathode (K) lead of a gilicon
dipde (#57-29) to lug 1 of terminal strip N
(NS) and the other lead to lug 1 of electro-
lytie capaeitor P (NS).

{ ) D2. Connect the cathode (K) lead of a silicon
diode (#57-29) to lug 2 of electrolytic ca-
pacitor P (NS) and the other lead to lug 1
of terminal strip N (NS).

( ) D4, connect the cathode (K) lead of a silicon
diode (#57-29) to lug 2 of terminal strip N
(NS) and the other lead to lug 1 of electro-
Iytic capacitor P (5-4).

{ ) Dl. Connect the cathode (K) lead nf a silicon
diocde (#37-29) to lug 2 of electrolytic ca-
pacitor P (NS) and the other lead to lug 2
of terminal strip N (NS).

This completes the Initial Wiring on the main
chassis, Set thiz assembly aside until it is
called for later,

—
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Refer to Pictorial 7 for the following steps,

(

()

(

) Locate the front panel and position it as
shown, Place a cloth on your work ares to
protect the panel finish,

Refer to Detail TA and mount the three
binding posts at locations FG, FH, and FJ.
Use two solder lugs on FH and one each on
FG and FJ. Position the solder lugs as
shown in Pictorial 7. Point lug FiJ to the hole
at FK. Posgition the holes in the binding post
bases parallel to the bottom edge of the
front panel,
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Detail TA

) R16, Place a eontrol solder lug on the bush-
ing of the 50 2 control (#11-21) and straighten
out the solder lug, Mount this control at
location FK. Use a control flat washeranda
control nut, See Detail 7B. Position the con-
trol lugs as shown, Make sure that the solder
lug touches the lug on FJ.

Detail 7B

{ ) R42, Mount the 240 9 control {#11-45) at

location FE. Use a large control lock-
washer, a control flat washer, and a control
nut, Position the control lugs as shown,

Pictorial 7

{ )} R2, Mount the 30 9 control (#11-47) at

(

)

location FD. Use a large control lock-
washer, control flat washer, and a contral
nut, Position the control lugs as shown,

Refer to Detail 7C and mount the SPST toggle
switeh (#81-9) at location FF. Use the hard-
ware supplied with the switch for mounting,
Space the switch, using the spacing nut as
shown, Position the switch lugs as shownin
Pictorial 7,

SWITCH
LAOCHWASHER -

o
S

I

Detail 7C
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{ ) Mount the DPDT slide switch (#60-2) at lo-
cation FC. Use two 6-32 x 3/8" screws,

( ) Refer to Detail 7D and mount the fuse
holder at location FB. Use the hardware
supplied with the holder. Position the lugs
as shovwn in Pietorial 7,

o _,d} — LOCKWASHER
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Detail 7D

{ ) Refer to Detail TE and mount the lamp
socket assembly at location FA, Position the
socket ag shown in Pictorial T,
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Detail TE

{ ) R18, Connect a

{ ) Locate the meter and carefully remove it
from its box, Refer to Detail 7F and mount
the meter on the front panel as shown, Use
the hardware supplied with the meter, Be
careful not to overtighten the hardware as
you may damage the meter,

Detail TF

{ ) Connect a 5" wire from lug 1 of switch
FF (NS) to lug 1 of control FK (NS).

{ ) Connect a 3" wire from lug 2 of switch
FF (8-1) to binding post FG (NS).

.33 @ (orange-orange-
silver-gold) 2 watt 5% resistor between
lugs 1 (8-2) and 3 (NS) of control FE.

( ) C5, Connect a .2 pfd mylar capacitor from
binding post FG (NS) to solder lug 1 on
binding post FH (NS).

( ) Solder the control solder lug mounted on
control FX to the solder luz on binding
post base FJ (S-1).
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Refer to Pictorial B for the following steps.

( ) Position the main chassis on the front

panel as shown in Pictorial 8,

{ } Mount the CURRENT RANGE switch at lo-

{

cation CR. Use a small control lockwasher,
a contrgl flat washer, and a control nut,
Place the free ends of the wires extending
from switch CR except for the shorter wire
from lug 4 and the wire from lug 9 of the
first wafer, through grommet K, Position
the switeh lugs and wires as shown,

) Mount the VOLTAGE RANGE switch at

location VR. Use a small control lockwash-
er, control flat washer, and a control nut,

Pictorial 8

)

r
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Detail BA

Place the free ends of the wires extending
from the gwitch, except the wire from lug
7 of the first wafer and the shorter wire
from lug €6 of the second wafer, through
grommet H. Position the switeh lugs and
wires as shown,

Select & knmob and 2 pointer and assemble
them as shown in Detail 8A. Now place the
knob on the VOLTAGE RANGE switch and
make sure the pointer points to all the dots
on the front panel properly, Loogen the nut
to rotate the switeh if necessary, then re-
tighten. Repeat this step for the CURRENT
RANGE switeh by installing another knob and
pointer,
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Refer to Pictorial 9 (fold-out from Page 29)
for the following steps,

( ) Place the longest two wires, one stripped

r—

)

—

el

S

and one unstripped, extending from grommet
K, through grommet L tobe connected later,

Connect the next longest stripped wire ex-
tending from grommet K ( from lug 6, first
wafer, switch CR) to lug 3 of terminal strip
G (NS).

Connect the remaining unstripped wire ex-
tending from grommet K (from lug 5, second
wafer, sawitch CR) to lug 3 of control FD
(NS).

Connect the remaining stripped wire ex-
tending from grommet K_(EE%UE g, sec-
ond wafer, switch CR) to lug 1 of control
FD (8-1).

Connect a 5-1/2" wire from lug 2 of control
FD (8-1) to lug 7 of terminal strip E (8-2).

Conneet a 2" wire from lug 3 of control
FD (5-2) to lug 4 of relay J (8-1).

Connect the free end of the wire extending
from grommet L to solder lug 1 of binding
post FH (NS).

Connect a 4" wire from lug 1 of toggle
gwitch FF (NS) to lug 7 of terminal strip
G (8-3).

Connect the free end of the longest stripped
wire extending from grommet H (fromlug?
fourth wafer, switch VR) to lug 2 of termi-
nal strip N (S-3).

Connect the free end of the next longest
stripped wire extending from grommet H
{from Iug 8, first wafer, switch VR) to
binding post hase FG (S-3).

Locate the next longest siripped wire ex-
tending from grommet H {from lug 5, third
wafer, switch VR)., Pass it next to lug 3
(NS) and on to lug 2 (S5-1) of control R.
MNow solder the lead to lug 3 (S-2).

(

) Connect the next longest unstripped wire

extending from grommet H (from lug T,
second wafer, switch VR) to lug 3 of control
FE (S-1).

) Connect the remaining stripped wire ex-

tending from prommet H Eli‘rum lug B,
second wafer, switch VR) to lug 2 of ter-

minal strip G (NS).

Connect the remaining unstripped wire ex-
tending from grommet H (from lug 6,
third wafer, switch VR) to lug 1 of control
FE (S-1).

Strip 1" of insulation from one end of a
3-3/4" wire and 1/4" from the other,
Run the 1" stripped end through lugs 2
and lug 4 of transistor socket X2 (solder both
lugs) and on to lug 5 of terminal strip G (5-4}.
grnsniuect the other end to lug 2 of control FE
Connect a 4" wire from solder lug 1 of
binding post FH (5-3} to lug 2 of terminal
astrip G (8-58).

Connect a 4" wire from lug 3 of control
FK (8-2) to lug 3 of terminal strip G (S-3).

Connect a 4" wire from lug 2 of control
FK (8-1) to lug 4 of terminal strip G (S-2).

C6. Connect the positive (+) lead of a 100
pfd 50 V electrolytic capacitor (#25-128)
to lug 2 of control FE (5-2). Connect
the other lead to solder lug 2 of binding
post FH (NS).

C4, Connect the positive (+) lead of a 500
pfd 50 V electrolytic capacitor (#25-121)
to lug 1 of toggle switch FT (S-3) and the
other lead to solder lug 2 of binding post
FH (8-2).

Locate the power transformer (#54-123)
and place it on a flat surface, Make
sure that the mounting fest are flat so that
when the transformer is mounted it willnot
distort the chassis,
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Pictorial 11
Refer to Piectorial 11 for the following steps,
{ ) Install the OB2 tube in tube socket V1,
{ ) Install the R265A transistor in transistor

socket X3, after clipping the transistor
leads to 1/4".

FINAL WIRING

Because a wiring error may cause permanent
damage to the transistors and diodes, the follow-
ing quick wiring check should be made,

{ ) Make sure that the transformer leads going
to the 4th wafer of the VOLTAGE RANGE
switch are comnected in the following order:
blue, preen, black-vellow, green-vellow,
red-vellow, blue-yellow, gray, red-black,
sreen-black, and red-green,

{ )} Place the small transistor heat sink on the
2M398A transistor. Now clip off the tran-
sistor leads to 1/4",

{ ) Imstall this transistor in transistor socket
X2,

{ ) Install the 6 watt, 120 volt lamp inthe lamp
socket,

{ ) Install a 1-1/2 ampere fuse in the fuse
holder,

Refer to Pictorial 12 for the following steps,

{ ) Refer to Detail 12A and install knob pointers
on the two remaining knobs,

1A roimTeER
GROOVE | CLIF THE POIMTESR

e v OMTO THE KMOR
o OPFPOSITE THE
SETSCREW A%
SHOWMN

sErschEw  KMOB
Detail 12A

() Install knobs on the FINE VOLTAGE and
CURRENT LIMIT controls. Position the
knob pointers straight up, with the control
shafts at the center of their rotation.

{ ) Install the three binding post caps. Place
the red one on the plus (+) terminal,

( ) Install the guardnut on the DC REGULATION
control,

This completes assembly of your Power Supply,
Proceed with the Initial Test And Adjustment,

CHECKOUT

See that the following wires are connected as
listed:

() The wire from lug C of X1 (CQT7014)
to lug £, 1st wafer of switch CR.

{ } The wire from lug E of X1 to lug 6, 2nd
water of switeh CR.

{ ) The wire from lug B of X1 to lug 3 of
terminal strip M.



(

(

—

(

{

EEHATHEIT

Page 29

) The long wire from lug 1 of terminal strip
T to lug 1 of 3000 ufd capacitor P.

) The short wire from lug 1 of terminal strip
T to lug 3 of transistor socket X3,

) The wire from lug 2 of terminal strip T
to solder lug FH.
) The wire from lug B of X4 to lug 5 of

terminal strip E.

) The short wire from lug 4, 1st wafer of
switch CR to lug 1 of meter switch FC.

) The wire from lug 6, 1st wafer of switch CR
to lug 3 of terminal strip G.

} The wire from lug 9, 1st wafer of switch CRt

to lug 4 of meter switeh FC.

) The wire from lug 5, 2nd wafer of switch

CR to lug 3 of control FD.

} The wire from lug 9, 2nd wafer of gwitch CR
to lug 1 of control FD.

) Wire from lug 7, lst wafer of switch VR
to lug 3 of meter switch FC.

} The wire from lug 8, lst wafler of switch
VR to solder lug FG.

) The wire from lug 6, 2nd wafer of switch
VR to lug 2 of terminal strip G.

) The wire from lug 7, 2nd wafer of switch
VR to lug 3 of control FE.

) The wire from lug 5, 3rd wafer of switch
VR to lugs 2 and 3 of control R.

) The wire from lug 6, 3rd wafer of switch
VR to lug 1 of control FE.

} The wire from lug 7, 4th wafer of switch
VR to lug 2 of terminal strip N.

This completes the wiring checkout,

INITIAL TEST AND ADJUSTMENT

) Place the front panel controls as follows:

VOLTAGE RANGE - AC OFF

CURRENT RANGE - 1,0 A

FINE VOLTAGE - Center of rotation

CURRENT LIMIT - MAY CURRENT

METER - Voltage

DC REGULATION - 1/8 turn from full
counterclockwise

Toggle Switch- RESET STANDBY

) Set the controls on the control plate as
follows:

ZENER CURRENT - Full counterclockwise
VOLTAGE CALIBRATE - Center of rotation
METER - ZENER CURRENT

( ) Adjust the mechanical zero of the meter with

a screwdriver if necessary,

( ) Plug the line cord into a standard 117 volt

{

50/60 cps AC power source, Turn the
VOLTAGE RANGE switch to the § wvolt
position,

) Adjust the ZENER CURRENT control for
a 5 ma (full scale) reading on the meter,

Pictorial 12




Pictorial 8
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{ ) Place the METER switch on the econtrol
plate in the NORMAL position and set the
togele switch to DT ON.

Turn the FINE VOLTAGE control back and
forth and watch the meter, The voltage
reading should swing from almost zero to
maore than full scale, If gperation appears
normal, continue with the following steps, If
there appears to be any difficulty, refer to
the In Case Of Difficulty section of the
manual,

()

With the FINE VOLTAGE control at the
MAX VOLTAGE position, slowly turn the
VOLTAGE RANGE switch to the 50 volt
position, At each step, check the voltmeter
reading, The 10 and 15 volt ranges use the
15 scale, The remaining ranges use the 50

scale,

T

(

Make sure that the FINE VOLTAGE control

()
ig fully clockwise, Now adjust the VOLTAGE

CALIBRATE control for a5 volt readingon
the meter,

Place the METER switch on the control plate
to the ZENER CURRENT position and adjust
the ZENER CURRENT control for a 5 ma
(full-scale) reading on the meter,

—
—

Return the METER switch to the NORMAL
position and, if necessary, recallbrate for
a 50 volt reading, Hepeat these two steps
until the METER switch can be moved from
the ZENER CURRENT tothe NORMAL posi-
tion with no change in the meter reading,
Leave the METER switeh in the NORMAL
position,

Return the VOLTAGE RANGE switeh to
the AC OFF position, Do not rotate this
switeh faster than a moderate speed as the
valtage transients may damage the tran-
sistors,

FINAL ASSEMBLY

Refer to Pictorial 13 for the following steps,

{ ) Mount a rubber foot in each corner on the
bottom of the cabinet, Use a 6-32 x 5/8"
serew, a #8 flat washer, #8 lockwasher, and
A 6-32 nut,

{ ) Mount the black plastic handle con the top
of the cabinet with the two #10 sheet metal
SCTews,

Place the Power Supply on its face (front
panel down), Feed the line cord through the
cutout in the back of the cabinet and slide
the cabinet over the Power Supply.

()

Secure the cabinet with four 8-32 x 3/8"
serews in the B-32 speednuts on the rear
mounting plate,

()

e
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FINAL ADJUSTMENT

NOTE: If a differential voltmeter is available
it may be used for the following adjustment,
Algo, if it is not convenient to do the next five
gteps, leave the DC REGULATION control as
originally set, It will be very close to optimum,

{ ) Locate aloadthat will withstand 1.5 amperes
at 15 volts (10 chms, 22,5 watts).

( ) Turn the VOLTAGE RANGE switch to the
15 volt position and the METER switch in
the Voltage position,

{ ) Turn the CURRENT RANGE switch to the

1.5 A range and the CURRENT LIMIT
control to the maximum cleckwise position,

{( ) Remove the guard mnut from the DT REG-
ULATION control,

{ ) Ohserve the meter and alternately touch
the load across the + and - binding posts
and adjust the DC REGULATION control
until there is no change in the meter read-
ing as the load is connected and disconnected
from the binding posts. This setting will give
the regulation characteristic shown in Fig-
ure 6,

{ ) Heplace the guard nut on the DC REGU-
LATION control,

This completes the adjustment of your Power
Supply,
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OPERATION

USES

AMMETER USE - When using the Power Supply
on the ranges of 50 or 150 ma, there is a2 2 ma
offset in the meter reading, To correct for
this condition, subtract 2 ma from the meter
reading, This result will then be the actual cur-
rent drawn by the load,

CURRENT LIMITER USE - The Power Supply
will supply a maximum current (peak plus
average current) of 1.5 amperes, This means
that the Power Supply will not operate a load
that requires 1,5 amperes under '"no signal”
conditions, as the current limiter circuit in
the Power Supply would automatically cut the
Power Supply off as the load began drawing
more than 1.6 amperes under signal conditions,
For example, a transistorized audio amplifier
requires 1.0 ampere under no-signal condi-
tions, If a sine wave is applied to the amplifier,
the current demand on the Power Supply will also
vary in a sine wave fashion, With a 1,0 ampere
no-signal level, the current drain can vary
O ampere without Hmiting in the Power Supply.
However should the signal vary the current
demand moré than .5 ampere the Power
Supply will clip, See Figure 5 on Page 5.
This condition can be minimized by connecting
a very large capacitor (1000 pfd or more)

across the output of the Power Supply, The ca-
pacitor will discharge into the load during the
limiting period and, therefore, reduce the clip-
ping action,

CAUTION: When using the large capacitor, it
must be completely discharged before it is
connected across the output of the Power Sup-
ply, Always start the Power Supply with the
VOLTAGE RANGE switch at the lowest range
and glowly inerease the voltage to the desired
level, This will prevent any high current surge
that may cause the overload relay in the
Power Supply to open,

OVERLOAD RELAY - The relay will open when
the output voltage is greater than 7 volts and
in the event of a short eircuited load, or a load
that has become a very low resistance, Toreset
the relay, push the toggle switch to the RESET
STANDBY position, When the load is {ixed,
return the toggle switch to DC ON,

DC REGULATION CONTROL - On rare gccas-
fons, it may be desirable to have no change in
output voltage (better than +£15 millivolts) from
no load to full load, In this event simply adjust
the DC REGULATION control at the desired
output voltage for no voltage change from no
load to fullload, Return the control to its original
getting after this application is completed,
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CONTROL USE
{ ) Place the front panel controls as follows:

VOLTAGE RANGE - AC OFF

CURRENT RANGE - 1.5A

CURRENT LIMIT - Full clockwise

FINE VOLTAGE - Full counterclockwise
METER - Voltage

Toggle Switch - RESET STANDBY

{( )} Turn the VOLTAGE HANGE switch to the
desired range and adjust the FINE VOLT -
AGE control for the desired voltage as
indicated by the meter., CAUTION: Do not
rotate the VOLTAGE RANGE switeh rapidly
as transients will damage the transistors,

( ) Place the METER switch to read Current
and place the CURRENT RANGE switch to
the desired current range,

( ) Connect the load to the proper binding posts,

{ ) Place the toggle switch in the DC ON posi-
tiom,

{ ) Rotate the CURRENT LIMIT control coun-
terclockwise wuntil the current reading on
the meter starts to decrease, then turn the
CURRENT LIMIT control clockwise to just
above this point, This adjustment will auto-
matically limil the current output of the
Power Supply and thereby protect the load
and the Power Supply,

PARALLEL OPERATION (FIGURE 7|

Two or more Power Supplies can be connected
in parallel for high current loads, See Figure 7
{fold-out from Page 30). Before connecting the
Power Supplies in parallel set the VOLTAGE
RANGE, FINE VOLTAGE, CURRENT RANGE,
and CURRENT LIMIT controls on both Power
Supplies so that the output of each Supply is
identical to the other. A 1 O resistor is also

placed in the plus (+) lead of each Power
Supply.

{ )} Place the METER switch in both Power
Supplies to read voltage,

{ ) Connect the two (-) binding posts together,

{ )} Turn the toggle switch of both Power
Supplies to DC ON.

{ )} Lightly touch the (+) leads (after the .1 22
resistors) of the two Supplies together,
Watch the meter on both Supplies, If the
meter reading on one Power Supply in-
creases while the meter reading on the
other Power Supply decreases, adjust the
FINE VOLTAGE control on either Power
Supply until the (+) leads of the Power
Supplies can be touched together with no
change in meter readings, The (+) leads
can now be connected together,

( ) The toggle switch on both Power Supplies
must be in DC ON position when connected
for parallel operation,

Each time a change in control settings 15 made
on one Power Supply, be sure that it is made
on the other while the Supplies are not con-
nected together or while the toggle switches
are in the reset position,

SERIES OPERATION (FIGURE 8)

Two or more Power Supplies can be connected
in series for wvoltages greater than 50 volts.
See Figure 8 (fold-out from Page 30), Before a
load is connected to the series combination, set
the CURRENT RANGE switch and CURRENT
LIMIT control the same on each Power Supply,
The toggle switch on all but one Supply can be
left in the DC ON position, The switch of the
Power Supply connected to the (+) side of the
load can be used for standby,
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IN CASE OF DIFFICULTY

Recheek 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,

1t is interesting to note that about 90% of the
kits that are returned for repair, do not
funetion 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 deseribed in the Proper Soldering Tech-
niques section of this manual,

Cheek the wvalues of the parts, Be sure
that the proper part has been wired into
the eircuit, as shown in the pictorial

diagrams and as called out in the wiring
instructions,

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

If, after careful checks, the trouble ig 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%.

A review of the Circuit Description will
prove helpful in indicating where to look
for trouble,

TROUBLESHOOTING CHART

TROUBLE CHECK
Pilot lamp will not 1, Fuse
light, 2. AC Power switch,
3. OB2 tube,
4, 636 lamp,
High output voltage or 1., X4, X5, 2N2147 (short).
no response from FINE 2. X3 H265A (short).
VOLTAGE control, 3, X2, 2N3984A (short).
Low output voltage 1, X2, 2N398A (short).
or no response from 2 X1, CQTT01A (open).
FINE VOLTAGE 4, Bias supply for CQTTO1A,
control, 4, Diodes D1, D2, D3, D4,
5, Transformer,
§, Zener diode, Z1, supply.
High zener current or 1, OB2 tube,
low zener current, 9. RA47 control (ZENER CURRENT ADJUST).
: 3. R43 control (VOLTAGE CALIBRATE).
' 4, Zener diode, 21,
Loss of current . X1, CQTT01A (shorted),
limiting, 2 Diode DB,
Relay will not 1, Relay,
operate, 2, Diode DT,
Power Supply oscillates, 1. Faulty C4, Adding capacity (approximately
100 pufd) in parallel with C4 will usually
stop oscillations,
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SERVICE

If, 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 Consultation Department is main-
tained for your benefit, This service is available
to you 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 modifications nor anything other than the
normal and specified performance of HEATHEIT
aquipment,

Although the Technical Consultants are familiar
with all details of this kit, the effectiveness of
their advice will depend entirely upon the amount
and the accuracy of the information furnished by
you, In a sense, YOU MUST QUALIFY for GOOD
technical advice by helping the consultants to
help you, Please use this outline:

1. Before writing, fully investigate each of the
hints and suggestions listed in this manual
under In Case Of Difficulty, Possibly it
will not be necessary 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 units, and anything else that might
help to isclate the cause of trouble,

3. RHReport fully on the results obtzined when
testing the unit initially and when following
the suggestions under In Case 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, Also mention the
date of the kit assembly manual, (Date at
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 lmow 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 kmow
what you have done in an effort to locate the
cause of trouble and, thereby, avold repeti-
tigus suggestions, In short, he will devote full
time to the problem at hand, and through hia
familiarity with the kit, plus your accurate
report, he will be able to give you a complete
and helpful answer, I replacement parts are
required, they will be shipped to you, subject
to the terms of the Warranty,

The Factory Service facilities are alsoavailable
to yvou, in case you are not famillar 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-
sary repairs and adjustments., You will be
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 HEATHEKIT Servy-
ice Centers is also available in some areas and
often will be your fastest, most efficient method
of obtaining service for your HEATHEIT equip-
ment, Although charges for local service are
generally somewhat higher than for 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,

HEATHEIT Service Centers will honor the
regular 90 day HEATHEIT Parts Warranty on
all kits, whether purchased through a dealer
or directly from Heath Company; however, it
will be necessary that you verify the purchase
date of vour kit,
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Under the conditions specified in the Warranty,
replacement parts are supplied without charge;
however, if the Service Center assists you in
locating a defective part (or parts) in your
kit, or installs a replacement part for you,
you may be charged for this service,

HEATHKIT equipment purchased locally and
returned to Heath Company for service must be
accompanied by your copy of the dated sales
receipt from your authorized HEATHKIT 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
heen modified in design will not be accepted
for repair, I there is evidence of acid core
solder or paste fluxes, the equipment will be
returned NOT repaired,

For information regarding modification 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 electronie equipment stores,
Although the Heath Company gincerely welcomes
all comments and suggestions, it would be im-
possible to degign, test, evaluate and assume
responsibility for proposed eircuit 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 fulfillits function
without difficulty, Occasionally, improper op-
eration can be traced to a faulty compenent,
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
using the part number and deseription found
in the manual Parts List,

B, Identify the type and model number of kit
in which it 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 TO DO SO. Do
not dismantle the component in question as
this will wvoid 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,

SHIPPING INSTRUCTIONS

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

Wrap the equipment in heavy paper, exerclsing
care to prevent damage, Place the wrapped
equipment in a stout carton of such size that
at least three inches of shredded paper, ex-
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,
tie securely with stout cord, Clearly print the
address on the earton as follows:

To: HEATH COMPANY
Benton Harbor, Michigan

ATTACH A LETTER TO THE OUTSIDE OF THE
CARTON BEARING YOUR NAME, COMPLETE
ADDRESS, DATE OF PURCHASE, AND ABRIEF
DESCRIPTION OF THE DIFFICULTY ENCOUN-
TERED. Also, include your name and return
address on the outside of the carton. Preferably
affix one or more "Fragile" or "Handle With
Care' labels to the carton, or otherwise so mark
with a erayon of bright color. Ship by insured
parcel post or prepaid express; note that a
carrier cannot be held responsible for damage in
transit if, in HIS OPINION, the article is in-
adequately packed for shipment,
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| WARRANTY

Healh Company warrants that for a periodof three months (rom the date of shipment, all Heathkit
: partas shall be free of defects in materials and workmanship under normal use and service and
that in fullillment of any breach of such warranty, Heath Company shall replace such defective
parts upon the return of the same to its lactory. The foregoing warranty shall apply only to the
orlginal buyer, and is and ghall be in lew of all other warrantiea, whether express or implied
| and of all other obligations or labilities on the part of Heath Company and in no event shall
i Heath Company be lable for anyanticipated profits, consequentinl damages, loas of time orother

logaes incurred by the buyer inconnection with the purchase, assembly oroperation of Heathkits
or componenis thereol. No replacement shall be made of parts damaged by the buyer in the
courae of handling or assembling Heathkit equipment,

| NOTE: The foregoing warranly is completely vold and we will not replace, repair or service
inslruments or parts thereof in which acid core solder or paste {luxes have beon used, H

HEATH COMPANY
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TYPICAL COMPONENT TYPES
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This chart is a guide to commonly used types of elec- tions should prove helpful in identifying most parts and
tronic components, The symbols and related illustra- reading the schematic diagrams,
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