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RESISTOR AND CAPACITOR COLOR CODES

RESISTORS

eolored bands around the body of a color coded resistor rep-
at its value in ohms, These colored bands are grouped
rd one end of the resistor body. Starting with this end
the resistor, the first band represents the [irst digit of
resistance wvalue; the second band represents the second
- the third band represents the number by which the first
digits are multiplied. A fourth band of gold or silver rep-
nts a tolerance of +5% or +10% respectively. The absence
fourth band indicates a tolerance of +20%,

CODE
Ist DIGIT 2wo DIGIT MULTIPLIER

I
10
100
1000
19000
100,000
000,000
10,000,000
100,000,000
L000,000.000
.1
01

l1Tweyothkwh=0
Ll Wwe-~dmn -0

GOLD +5°7,
SILYER %10 e
NO BAND 220"

rally, only mica and tubular ceramic capacitors, used
dern equipment, are color coded, The color codes differ
at among capacitor manufacturers, however the codes

MICA

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

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

EXAMPLES
YELLOWE-4 47 x 1000
VIOLET-7——} " 070y
‘ I———unmcs—moa— "
L S SiLVER = TOLERANCE
+ 107
H'f-i%_f —— {22% 100,000
‘ ]—snszm—mo.cnn (oR 2.2 MEG.)
r\ma BAND = TOLERANCE
+£20%

CAPACITORS

shown below apply to practically all of the mica and tubular
ceramic capacitors that are in commecn use. These codes com-
ply with ELa (Electronics Industries Asszociation) Standasrs.

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

E EXAMPLE o whiht
s DIGIT 2ucDiGIT MULTIFLIER TOLER 9% i
Y 2 & . TEE9 CODE EXAMPLE

T e ol e s g FED VITL COLo&E fay BHGIT 2ap DIGIT MULTIPLER TOLER T

o L e e | 2 4 A ; BLACK i B o i (220 [220 .

——— & —f— 100080 | — BROW N g i l= —-—H;g 0 '|ll=

| LRSS D [ED _ - — |z -
e e ] B2 SRANGEL-——t— 3 . E— ) —_ g fo,

[ H ¥y = = o TELLOW ——l— & A SN .y 4.} R Fappmbn | Ly
— & B sdm— — :EEN -—i :———-—-—-—- -—_=u.:|.!1!- - ,:f_,,-
=2 ! AL = o v vioLer — - 7 1 B == I 'ﬁ\l ¥t

= = N : GRAT I —— — |

] e CMHAE'I:JLH.I'!TI-:- i ] WHITE i — = & |0 |14 i }: |

R Lo\
2700wl 237 28G QRG BLA GAN
F, TEMPCRATURE i

oR 0027 ufd el AE :EEF;::E_I]ENI"' 3 3%k
EHARAETER|ETIC — %EE"I’:EIENJ_ qu;:)";a' :tn_ve:w 33l 257

NG
SEE NOTE | BELOW JCE:h e S, i
[waLte in ypf—arr 3 sELow) {¥aLUE 1N ssf—3EC MOTE 3 8cLow)
uif — 3L maTEL w
NOTES:

he characteristic of a mica capacitor is the temper-
# coefficient, drift capacitance and insulation resistance.
| information is not usually needed to identify a capacitor
if desired, it can be obtained by referring to EIA Stand-
RS-153 (a Standard of Electronic Industries Association.)

¢ temperature coefficient of a capacitor is the predict-
change In capacitance with temperature change and is

USING & PLASTIC

lastic nut starter coffers a convenient method

arting the most used sizes: 3/16" and 1/4"

and 6-32). When the correct end is pushed

el @ pux, the pliabie tool conforms to the

# ol the nut and the nut is gently held while it

-1.'""FITI']""EI"'1- up and started on the serew. The ]
= tnly be used o starck the nut,

6-32
(O
i

expressed in parts per milllon per degree centigrade, Refer
to ELA Standard, RS-198 (a Standard of Electronic Induatries
Assoclation.)

=

9, The farad ia the bagle wnit of eapacitance, however car-
acitor values are generally expressed in terms of uid I:mn:r__n:-
farad, 000001 farad) and ppf (micro-micro-farad, 000001

pfd); therefore, 1,000 puf 001 pfd, 1,000,000 wuf= 104,
NUT STARTER
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SPECIFICATIONS

Power Requirements, .. ... 000000002
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Front Panel Controls, .

Output Terminals, , .
T T R e s s

Net Welght, . . ...0eccvuas .

Shipping Welght, . . . ...

105-125 volts, 50/60 cps, 135 watts at full load
(50 volts at 1.5 amperes).

0.5 to 50 volts DC at 1.5 amperes, maximum,
+15 millivolts, Can be adjusted for no change, -
Less than ,005% change,
150 microvolts maximum,
Less than 25 microseconds,

Less than .1 © DC to 10 ke.
Less than ,5 2 10 ke and up.

Adjustable current limiter and relay,

3-1/2", 1 milliampere, 50 Q2.
Current Ranges: 50 ma, 150 ma,

500 ma, 1.5 ampere,
Voltage Ranges: 5V, 15V, 50 V.
VOLTAGE RANGE switch- AC ON/OFF, 10 steps
of 5 volt increments,
FINE VOLTAGE control - Varies output 6 volts.
CURRENT RANGE switch - Selects desired
current range,
CURRENT LIMIT control - Adjustable from 30.
to 110% of current range,
METER Slide Switch - Selects voltmeter or
ammeter,
DC REGULATION Control - Adjusts DC output
resistance,
RESET STANDBY Toggle Switch - Disconnects
positive output terminal from load,

Positive (+), Negative (-), Chassis ground (<)
9-1/2" high x 6-1,/2" wide x 11" deep,
11 lbs.

14 1bs,
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INTRODUCTION

sathkit Model IP-20 Transistorized Regu-
Power Supply will be very valuable when-
a well-regulated variable power source is
ed. With the rapid increase in the use of
stor circuitry in audio amplifiers, radios,
levision, a regulated voltage supply is a

for a well equipped repair shop or engi-
r laboratory.

dower Supply features an automatic current
er for protection of the load as well as
wn circuitry, and an overlcad relay for
tion in case of a direct short or heavy
pad, Other features of the Power Supply
y CURRENT RANGE switch which provides
ranges from 50 ma to 1.5 amperes, a

to the Block Diagram and to the Schematic
am (fold-out from Page 5) while reading
freuit Description,

power supply is divided into three sections:
nain power supply, with all its regulator
ts; the limiter bias supply which supplies
eurrent to limiter transistor X1; and the
ence voltage supply, which supplies the
ated reference voltage to error detector
stor X2,

\ POWER SUPPLY

¥

different AC voltages are coupled from the
winding of the power transformer to sec-

CURAENT
= N ET]

VOLTAGE RANGE switch with ranges from
5 to 50 volts and a DC REGULATION control
for the fine setting of the feedback circuit,
The DC REGULATION control makes it possible
to obtain ideal DC regulation at any voltage
setting from 1 to 50 volts,

The use of transistors and atappedtransformer
makes the relatively small cabinet size of the
Power Supply possible, as the large quantity of
heat usually found in such a regulated power
supply is eliminated, The attractive styling of
this Power Supply plus the excellent regulation
makes it an ideal instrument for both the
laboratory and the modern repair shop.

CIRCUIT DESCRIPTION

tion VR-4 of the Voltage Range switch, One of
these voltages is applied through the switch to
the bridge rectifier circuit,

The rectified voltage from the bridge circuit is
applied to filter capacitor C2 and to bleeder
resistor R3, The unregulated current from the
rectifier and filter is then coupled through the
current limiter circuits to the voltage regulator
circuits, See Figure 1,

Basic Voltage Regulator Feedback Circuit

Transistors X4 and X5, which are connected in
parallel, act as a series regulator, much the
same as a vacuum tube series regulator stage,
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Figure 2

If a load is connected to the output terminals,
the regulated DC voltage tends to decrease, As
this output voltage decreases, the voltage at the
emitter of transistor X2 decreases also, but the
voltage at the base of transistor X2 stays the
§ same, since the reference voltage remains
- constant, This decreased voltage between the
emitter and base causes a decrease in the col-
lector current in transistor X2,

1 : : :
The current decrease in transistor X2 causes

the base current of transistor X3 to increase
proportionally (the current through resistor R9
from the bias supply is constant), As the emitter
‘current of transistor X3 increases because of
increased base current, a resultant current
increase also occurs in the bases of series
regulator transistors X4 and X5, This in-
ecreases the load current and restores the out-
put voltage to its original value, This entire
process occurs in a matter of microseconds,

If the output voltage increases due to decreased
luading, the above procedure reverses and the
loutput voltage decreases to the original value,
Diode D9 prevents back biasing on transistor
X3 when the output of the Power Supply is un-
loaded,

Feedback Circuit

It i3 difficult to obtain an ideal voltage regu-
lator, Therefore, a positive feedback eircuit
13 used to assist in the voltage regulation
process just described, See Figure 2, Again
assume that the output voltage tends to drop
due to an inerease in the load current, A volt-
age change of the polarity shown is produced
acrogs control R16, This voltage further aids
in reducing the current in transistor X2, which
produces more load current as described pre-
wiously, This improves thé regulation of the
Power Supply, If DC Regulation control R186 is
djusted at 15 volts output for no voltage change
irom no load to full load, all other output
voltages will not vary more than 15 millivolts
om no load to full load,

LIMITER BIAS POWER SUuPPLY

Ay i . Bherr |

'I'”I

CuRALNT * LoD
rmpp 1: - CLARENT

L]

Figure 3

CURRENT LIMITER CIRCUIT

Current limiter transistor X1 normally oper-
ates in a saturated state because of the base
bias current from the limiter bias power
supply. See Figure 3, When the Power Supply
load current which flows through Current Limit
control R2, increases, an increased voltage is
coupled from the arm of control R2 todiode D6,
This causes diode D6 to start conducting, As
soon as diode D6 begins to conduct, the emitter
to base voltage of transistor X1 decreases and
limits .the current at the value being delivered, :
The setting of Current Limit control R2 de-
termines the point at which diode D6 will begin
to conduct,

The current limit resistors, R4 through RS,
are switched by Current Range switch CR-2,
Therefore, the working range of the Current
Limit control R2 is changed with the Current
Range switch CR-2 to provide limiting on all
current ranges,

LIMIT WALUE CLIPPED EI.I-HR:EHT PEAKRS

AVERAGE CURRENT

s e
DA AT
A T

ol TIME
R

CURRENT

Figure 4

Figure 4 shows how the current limiter will
clip oif peaks of the current being delivered to
an electronic load, such as an amplifier, This
effect can be reduced or eliminated by placing
a very large capacitor (1000 ufd or more)
across the output, However, clipping will not
occur if the peak current required does not
exceed the Current Limit control setting,
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EFERENCE VOLTAGE POWER SUPPLY

he AC voltage from the reference voltage
ding of the power transformer is recti-
ed by diode D8 and filtered by capacitor C10,
he DC voltage is then regulated at 105 volts
the 6 watt 120 volt ballast lamp and voltage
arulator tube V1,

he DC voltage from tube V1 is then coupled
ough resistor R48 to a filter circuit con-
sting of capacitors C9 and C8, and Zener
irrent Adjust control R47, The output volt-
fe from this filter circuit is applied to zener
de Z1 and resistor R43, which is in series
the diode,

e regulated voltage from diode Z1 is then
plied to Voltage Calibrate control R43, Con-
pol R43 is adjusted so exactly 50 wvolts is
pplied across wafer VR-3R of the Voltage
ange switch, Fine Voltage control R42, and
afer VR-2F of the Voltage Range switch to B-,
hese two switch sections select any 6 volt por-
on of the 50 volts and apply it across the Fine
ioltage control R42, The desired reference
pltage is then coupled from the arm of this
pntrol to the base of error detector transistor
2, where the output voltage of the Power Sup-
¥ is regulated to essentially the same voltage

ie zener current can be measured by placing
¢ Meter switch on the control plate in the
iener Current position, The Zener Current
djust control is then set to produce 5 ma of
lener current,

AETER CIRCUIT

he front panel meter can be
ged to indicate output voltage,
utput current, or zener diode
rent, The control plate Me-
switch has two positions,
n the Normal position, the
jeter is connected to the front
el Meter switch, Inthe Ze-
er Current position, the me-
with resistor R44 in ser-

The front panel Meter switch, in the Current
position, connects the meter to the Current
Range switch, This switch selects the proper
calibrating resistors for the four current ranges:
50 ma, 150 milliamperes, 500 milliamperes, and
1,5 amperes,

In the Voltage position of the front panel
Meter switch, sections VR-1F and VR-1R of the
Voltage Range switch select the proper cali-
brating resistors for the three voltage ranges:
§ volts, 15 volts, and 50 volts, The proper
resistors are then connected in series with
the meter between the negative (-) and the
positive (+) output terminals,

OTHER CIRCUITS

One side of the relay is connected through
diode DT and the Reset Standby switch to the
positive (+) output terminal, The other side of
the coil is connected to the reference voltage
at the arm of Fine Voltage control R42, Ifa
large overload is applied to the output ter-
minals, the voltage at the positive output ter-
minal is decreased, but the reference voltage
at the arm of control R42 remains constant,
When there is approximately 7 volts difference
between these two voltages, the relay is acti-
vated, and the open relay contacts open the B+
line between the bridge rectifier andthe current
limiter circuits,

Capacitors C4 and C6 reduce the AC output
impedance as well as hum and noise, They also
provide AC stability to the circuit to prevent
oscillations, Capacitor C5 provides a low im-
pedance output at high frequencies,
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rallel with resistor R45 to
easure the current of zener
pde Zl.
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NOTER

o ALL MESUTORS ARE 177 Wl TT UNLELS SARKED OTHERWISE.
REIHTOR VALULS ARE IN Doldl | & = 1000,

R ALL CAPLCITORS ARE B4 . [

3.C__IMDICATES & DC VOLTAGE MEASUREMENT FROM BOINT
INDICATED TO MECATIVE |-} DUTPUT TORMIAL

i 4 ALL WOLTAGES, WwiCH ARE DC UNLESS MARKED OTHESWISE, WERE
ALASURED WITH MO LOAD OM THE DUTPUT TESMMALS AND WITH
TIT WkiE, & CPY, imPuT,

RESET ATAMDBY
=]

5 ALL WOLTAGES WERE LA SURED WITH & WTVAL, LHD Wi vAEY g,

/
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CONSTRUCTION NOTES

This manual is supplied to assist you in EVETrY
way to complete your kit with the least possible
chance for error. The arrangement shown is
the result of extensive experimentation and
trial, If 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, If 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,

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 quality tools,
Basic tool requirements consist of a screw-
driver with a 1/4'" blade; a small screw-
driver with a 1/8" blade; long-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 sclder, A set of nut
drivers and a nut starter, while not neces-
sary, will aid extensively in construction
of the kit,

kit builders find it helpful to separate the
parts into convenient categories, Muffin
or molded egg cartons make convenient
y8 for small parts, Resistors and capac-
S may be placed with their lead ends in-
ed in the edge of a piece of corrugated
ardboard until they are needed, Values can
d¢ written on the cardboard next to each
ponent, The illustration shows one method
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,

PARTS DESCRIPTION PART PARTS DESCRIPTION
- Per Kit No. Per Kit
Capacitors
2 10 € 1/2 watt (8)25-56 1 100 pfd 10 Vtubular electro-
(brown-black-black) e CAESE,
2 15 2 5% 1/2 watt 25-128 1 100 ufd 50 Vtubular electro-
(brown-green-black-gold) lytie
2 160 2 5% 1/2 wait 25-70 1 100-40-40 pfd electrolytic
(brown-blue-brown-gold) 25-131 1 250 pfd 25 V tubular elec-
18 200 © 5% 1/2 watt trolytic
: (red-black-brown-gold) 25-121 1 500 pfd 50 V tubular elec-
1 1 1200 © 5% 1/2 watt trolytic
: (brown-red-red-gold) (9) 25-122 1 300G pfd 75 V tubular elec-
1 2700 Q 1/2 watt trolytic
(red-violet-red) (10)27-4 1 .2 pfid mylar

[ 1 3300 @ 5% 1/2 watt
t : (orange-orange-red-gold)
1 4700 2 1/2 watt

(yellow-viclet-red) Controls-Switches
1 1000 © 2 watt (11)11-47 1 30 Q control
(brown-black-red) 11-21 1 50 £ control
|' 1 6800 & 2 watt 11-45 1 240 2 control
(blue-gray-red) 11-44 2 1000 © control
60-16 1 TPDT slide switch
B Besist 60-2 1 DPDT slide switch
1 101% (12)61-9 1 SPST toggle switch
1 :2 Q1% 63-297 1 11-puji1_t1cm rotary S"-f-"‘.l.tﬂh
1 7019 63-298 1 4-position rotary switch
1 100 @ 1% Transformer-Diodes-Transistors-Tube
1 4950 0 1% 54-123 1 Power transformer
P 1 10 K@ 1% (13) 56-8 1 Germanium diode
- 1 35 K2 1% (14) 56-13 1 56 V zener diode (VRS6)
P ! 20 1% 1 watt : (15) 57-27* 1 Silicon diode (packed in bag)
P 1 9.1 5% 2 watt (white- 57-29 7 Silicon diode
F brown-gold-gold) (16) 417-20 1 R265A transistor (2N1036)
3 33 2 5% 2 watt (17 417-42 1 CQT701A transistor (2N1548)
(orange-orange-silver-gold) (1g) 417.43 1 aN398A transistor
1 2,7 Q 5% 2 watt 417-44 2 9N2147 transistor
1 {E;dé‘g%}?' gold-gold) {matched pair)
; watt
B o) 411-46 1 OB2 tube
1 500 © thermistor *NOTE: The #57-27 silicon diode must not be

interchanged with one of the other silicon diodes,
Keep this dipde in its bag until it is called for
in assembly,
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ART PARTS
Per Kit

DESCRIPTION

minal Strips-Sockets- Knobs

31-14
31-2
131-3
131-5
31-35
}34-15
13471
134-102
2 =117
62-187

©n OV o oy on h N R
= B3 = 3 =] o
= o]

=

= B3

Hm.pmuulgsmhmh.ﬁmmmmmmwhﬂmmm

A e - A

b=t

2-lug terminal strip
2-lug terminal strip
3-lug terminal strip
4-lug terminal strip
T-lug terminal strip
7-pin wafer socket
Lamp socket
Transistor socket
Transistor socket
Knob

2-56 x 1/8" self-tapping
serew

2-56 x 3/8" screw

3-48 x 1/4" screw

6-32 x 3/8" screw

6-32 x 5/8" screw

8-32 x 3/8" screw

B-32 x 5/8" screw

#10 x 1/2" sheet metal screw(66) 100-M16B 2

2-56 nut

3-48 nut

6-32 nut

8-32 nut

Control nut

#68 speednut

#6 flat fiber washer

#6 fiber shoulder washer
#8 flat washer

Control flat washer

#3 lockwasher

#6 lockwasher

#8 lockwasher

Control lockwasher (large)
Control lockwasher (small)
#6 solder lug

Control solder lug

Contrel guard nut

HEATHICIT)
PART PARTS DESCRIPTION
No, Per Kit
Miscellaneous
(55) 69-13 1 SPDT relay
(56) 73-2 1 3/4" grommet
(57) 73-3 3 1/2" grommet
(58) 75=17 (i} Bushing
(59) 75-24 1 Strain relief
{60) 75-60 1 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) 261-9 4 Rubber feet
344-59 1 Length hookup wire
407-89 1 Meter
(64) 412-25 1 6 watt 120 V lamp (8S6)
421-25 1 1-1/2 ampere slow-blow fuse
423-2 1 Fuse holder
(65) 427-2 3 Binding post base
481-3 1 Capaeitor mounting wafer
331-8 Solder
585-516 1 Manual
Black binding post cap
100-M16R 1 Red binding post cap
Sheet Metal
200-M339 1 Chassis

203-294FB70-671-672

1
205-M397 1

205-M398F-850

(67) 215-10
(68) 215-8

80-181

1

1
1
1

Front panel

Rear chassis mounting plate

Control mounting plate
Heat sink
Heat sink
Cabinet
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PROPER SOLDERING TECHNIQUES

p small percentage of customers find it
ary to return equipment for factory
€. By far the largest portion of mal-
ns in this equipment are due to poor
per soldering,

iinals are bright and clean and free of wax,
| insulation and other foreign substances,
Heulty will be axperienced in soldering,
:tly soldered connections are essential if
lormance engineered into a kit is to be
pealized, If you are a beginner with no
nce in soldering, a half hour's practice
ome odd lengths of wire may be a worth-
vestment,

ost wiring, a 25 to 100 watt iron or its
lent in a soldering gun is very satisfactory,
ir wattage iron than this may not heat the
tion enough to flow the solder smoothly,

g iron tip elean by wiping it from time
¢ with a cloth,

1S WIRING AND SOLDERING

less otherwise indicated, all wire used
e type with colored insulation (hookup
re), In preparing a length of hookup wire,
4" of insulation should be removed from
end unless directed otherwise in the

sembly step,

9 avoid breaking internal connections when
g insulation from the leads of trans-
s or similar components, care should

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 physical 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 solder 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 solidified,

PROPER SOLDER
CONNECTION

ALLOW SOLDER
TO FLOW
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\ poor or cold solder joint will usually look
TYys e and have a grainy texture, or the
older will stand up in a blob and will not have

hered to the joint, Such joints should be re-
eated until the solder flows smoothly, In
jome cases, it may be necessary to add a
ttle more solder to achieve a smooth, bright

ROSIN CORE SOLDER HAS BEEN SUPPLIED
WITH THIS KIT. THIE 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 SOLDER
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 following instructions are presented in a
ogical step-by-step sequence to enable you to
omplete your kit with the least possible con-
usion, Be sure to read each step all the way
firough before beginning the specified operation,
Also read several steps ahead of the actual step
peing performed, This will familiarize you with
the relntlmuhip of the subsequent operations,
fhen the step is completed, check it off in the
jpace provided, This is particularly important
it may prevent errors or omissions, espe-
tially if your work is interrupted., Some kit
uilders have also found it helpful to mark each
g and part in colored pencil on the Pictorial

tt is added,

LLUSTRATIONS

[he fold-out diagrams in this manual may be
‘emoved and attached to the wall above your
working area; but because they are an integral
of the instructions, they should be returned
the manual after the kit is completed,

i general, the illustrations in this manual
orrespond to the actual configuration of the
: 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 "38" isusedtoindicate this, Note
that a ‘number will appear after each solder
instruetion, This number indicates the number of
leads that are supposed to be connected to the
terminal in point before it is soldered, For
example, if the instruction reads, "Connect a
wire to lug 1 (S-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, Cl1, etc.) on the Schematic, its
designation will appear at the beginning of the
assembly step which directs its installation,

STEP-BY-STEP ASSEMBLY

14

IN CHASSIS PARTS MOUNTING

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

} Locate the main chassis (#200-M339) and
- position it in front of you as shown in
Pictorial 1,

( ) Install 1/2" rubber grnmmets at locations
H, K, and L.

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

( ) Mount the rear chassis mounting plate on
the chassis as shown. Use 6-32 x 3/8"
screws, #6 lockwashers, and 6-32 nuts,
Note the location of the line cord hole,
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fall a 6-32 speednut on each corner of
@ 2-58 NUT

rear chassis mounting plate, Place the
. side of the speednut outward as shown, $ @_amcm‘mm
BOTTOM OF

MAIN CHASSIS

g to Detail 1A, mount transistor
kets (#434-102) at locations X2 and X3,
+ 256 x 3/8" screws, #3 lockwashers,
| 2-56 nuts, Position lug 1 of each socket

shown by the arrows in Pictorial 1, i L i g

int the wafer tube socket at location V1. e AT Tiairiseny
2 3-48x1/4" screws, #3 lockwashers, and e
18 nuts, Position the blank space as shown R

the arrow,

tall the clip (#260-24) at location F. Use g g?‘“”’““ﬂ“

-56 x 1/8" screw and a 2-56 nut, Refer

Detail 1B,

Detail 1A

mounting terminal strips, place a

asher between each mounting foot and

, and one under each nut, { ) C10, Cg, CB8B, Refer to Detail 1D and mount

the 100-40-40 pfd electrolytic capacitor

: (#25-70) at location C. Secure the capacitor

R i by twisting each mounting tab 1/8 turn with
| long-nose pliers, Position the capacitor lug

markings as shown,

@ 8-32 NUT

# & LOCHWASHER

™

BOTTOM OF
; MAIN CHASSIS

L __ﬁp=-_-'"=l= "‘}
5=

 2-58 NUT 6-32 x3/8"SCREW
 Detail 1B Detail 1C ng—%,-ﬁ LOCKWASHER
to Detail 1C, mount a 2-lug '@6

strip at location N. Use a 6-32 x
' screw, #6 lockwashers, and a 6-32 nut,

INSTALL THE CAPACITOR
MOUMTING WAFER OMN
THE CHASSIS,

it a 4-lug terminal strip at location M. B\ £-3223/8° SCREWS
L2

6-32 x 3/8" screw, #6 lockwashers,
a 6-32 nut,

POSITION THE CAPACITOR
LUG MARMINGS AS SHOWN
: IM THE PICTORIAL , THEM

nt - inal PUSH THE CAPACITOR INTO
T-lug term strips at locations _THE CAPACITOR |
id G. Use 6-32 x 3/8" screws, #6 lock-

5, and 6-32 nuts,

LUG MARKINGS

A
¢ to Detail 1D and mount the electro- !
' itor mmtﬂg wafer at lmatimc WHILE HOLDING THE \:\
lug terminal strip on one mounting CAPACITOR IN PLACE , TWIST
"3t location B. Use 6-32 x 3/8" A e e "

5, #6 lockwashers, and 6-32 nuts, The e
s on the side of the chassis opposite

erminal 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,

Detail 1F
#8 lockwashers, and 6-32 nuts, Do nat :
tighten the screws,
-. ) C2, Refer to Detail 1E and install the 3000 FLAT FIBER
ufd 75 V electrolytic capacitor in the mount- bt

ing clamp, Position the capacitor lugs as
shown in Pictorial 1, Secure it with an8-32
X 5/8" screw, #8 lockwasher, and an 8-32
mut in the clamp as shown, Du not over-
tighten this screw or you will damage the

capacitor, Now tighten the three mounting
screws,

BOTTOM OF
CHAS31S

FIBER SHGULDEH

E'n 8 LOCHWASHER

H-IZ NHUT
{ ) Mount the relay (#69-13) at location J. Use
two flat fiber washers, a fiber shoulder CONTROL PLATE PARTS MOUNTING-WIRING
washer, #6 lockwasher, and a 6-32 nut
as shown in Detail 1F. Refer to Pictorial 2 for the following steps,

et ( ) Locate the control mounting plate (#205-
this assembly aside until it is called for M398F-850) and position it as shown,

( ) R43, R47, Mount the 1 KQ controls (#11-44)

at locations Q and R. Use 3-48 x 1/4"

BOTTOM OF CHASSIS screws, #3 lockwashers, and 3-48 nuts as

8-32 NUT shown in Detail 2A. Position the control lugs

® b LOCKWASHER as shown in Pictnrin.l 2, Bend the lugs up
slightly,

( ) Mount the TPDT slide switch (#60-16) at
location S. Use 6-32 x 3/8" screws,

CAPACITGR MOUNTING ( ) Remove 1" of insulation from one end and

1/4" of insulation from the other end of
e a 3" wire, Connect the 1" stripped end to
lug 2 of control Q (S-1). Wrap it once around

FREEAGEIASHIR lug 3 of Q (NS). Connect the other end to
o lug 1 of control R (S-1).
8-32X3/8" SCREW

8-32x5/8"SCREW

Detail 24

| 3000 WFD
V| ELECTROLYTIC CAPACITOR

g J-a8x1/4 SCREW
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_.? 24~ Pictorial 2

st a 2-3/4" wire to lug 3 of control
3}. Leave the other end free,

. Connect one lead of a 10 O (brown-
ck-black) resistor to lug 9 of switch S
1). Run the other lead through lug 3 (NS)
:.- lug 2 (8-1) of switch S.

5, Place one lead of 215 Q (brown-green-
resistor through lug 1 (NS) to lug 6
switch 8, Now solder lug 1 of S
Connect the other lead of this resistor
3 of switch'S (N5).

5 assembly aside until it is called for

Pll:bm‘m 3 and Detail 3A for the

the transistor heat sink (#215-10)
tion it as shown, See Detail 3A.

nt a CQTT01 transistor at X1, Use
32 x 5/8" screws, #6 lockwashers,
'%ﬂﬂ_ﬂtﬂr, and a transistor socket

. Note that the socket is on one
[ the heat sink and the transistor on
‘gide, See Detail 3A,

nt the 2N2147 transistor at location
two 6-32 x 5/8" screws, #6 lock-
. and a transistor socket, A mica
' is not used with this transistor,

) X5. Mount a 2N2147 transistor and 2-lug

terminal strip at T at location X5, Use
6-32 x 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 T" wire to lugl
of terminal strip T (NS). Leave the other
end free,

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

Connect a 2" wire from lug B of transistor
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 free,

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).

R49, Connecta 33 Q (orange-orange-silver-
gold) 2 watt resistor from lug E of tran-
sistor X4 (S-1) to lug 2 of terminal strip T
(NS).

R50, Connect a .33 Q (orange-orange-sil-
ver-gold) 2 watt resistor from lug E of
transistor socket X5 (S-1) to lug 2 of
terminal strip T (NS).

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

OLTAGE RANGE SWITCH WIRING
fer to Pictorial 4A for the following steps.

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.

Detail 4A

FROM LUG
2 (s-1)

12 (8-2)
10 (8-2)

8 (8-2)
7 (8-1)

solder both lugs,

13T WAFER OF 4-WAFER SWITCH

TO LUG
12 (NS).

10 (NS).
8 (NS).

not connected,

not connected,
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4B for the following steps,

e following steps, all wires and
be connected to the lugs on the
* of the 11-position rotary switch,

Detail 4B

FROM LUG
through lug 7 (S-2)

to lug 8 (NS)
8 (8-2)
9 (s-2)
10 (8-2)
11 (s-2)
12 (S-2)
1(s-2)
2 (s-2)
3 (8-2)
| 4 (S-2)

6 (N8)
8 (S-2)

2HD WAFER OF
4-WAFER SWITCH

TO LUG

not connected,
9 (NS).

IE_IE (NS).

11 (NS).

12 (NS).

1 (NS).

2 (NS).

3 (NS).

4 (NS).

5 (5-1).

not connected,

not connected,
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fer to Pictorial 4C for the following steps.

* In the following steps, all wires and
ponents will be connected to the lugs on the
of the 11-position rotary switch,

T

FROM LUG

through lug 8 (S-2)
to lug 7 (S-1)

9 (S-2)

10 (S-2)

11 (8-2)

12 (S-2)

1 (8-2)

2 (8-2)

3 (8-2)

4 (8-2)

5 (8-2)

6 (8-1)

‘Pictorial 4D, connect one end
e to both lugs 7 of the fourth
-position switch (S-1). Set
aside until called for later.

1 (NS).
2 (NS).

4TH WAFER OF
3 {NS). A-WAFER SWITCH
4 (NS).

..-ﬁ,";::
5 (NS).

not connected,

not connected
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following steps, all wires and
be connected to lugs on the
f the 4-position rotary switch

FROM LUG

9 (N8S)
9 (NS)

9 (S-3)

11 (8-3)

12 (8-2)

1(s-2)
2 (s-2)
4 (NS)

4 (s-3)
. 6(8-1)

5A for the following steps.

15T WAFER OF
2=-WAFER SWITCH

not connected,

12 (N8).

1 [N’S:l.

2 (NS).

4 (NS).

not connected.

not connected,

not connected,
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er to Pictorial 5B for the following steps.

'E: In the following steps, all components and
¢8 will be connected to the second wafer of
nosition mar? thh.

FROM LUG
1(8-1)

2 (8-2)
3 (8-2)
5 (8-2)
6 (NS)

6 (S-2)
9 (NS)

9 (s-3)
mbly aside until called for later,

IRING ON MAIN CHASSIS

6 (fold-out from Page 14)

_ 6A and mount the control
sembly on the side of the main

Pictorial 5B

not connected,
9 (NS).

_ not connected,

11 (8-1).

not connected,

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

6-32 x 3/8" screws, #6 lock-
6-32 nuts, i

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

l BA and mount the transistor
nbly on the top side of the
Use 6-32 x 3/8" screws, #6
' washers, #6 fiber flat wash-

( ) Route the longest wire (from lug 2 of
terminal strip T) as shown in Pictorial
6 and leave it free,
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(caT 7o1)

EDanarer 2
TOP SIDE OF ;
MAIN CHAS 53 e i

#8 LOCKWASHER :

longest stripped wire (from ( ) Cut the following lengths of hookup wire and
 strip T) to lug 1 of elec- strip 1/4" of insulation from each end,
P (NS). These wires are listed in the order that
k. they will be used in the following steps.
ipped 1-1/4" (from lug B
igh lug 5 of terminal strip 5"
et to lug 1 of transistor 3-3/4v

4"

2-3/4"
on from the unstripped 1-1/2"
X1) and connect it to

p M (NS).

{ ) Connect a 5" wire from lug 2 of elec-
ng wire (from lug 1 of trolytic capacitor P (NS) tolug4 of terminal
 to lug 3 of transistor strip M (NS). :



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

ﬂ t 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
end of the 2-3/4" wire, Pass this end
ough lug 6 of terminal strip G (NS),
ough lugs 2 and 4 of transistor socket

both lugs), and over to lug 6 of
minal strip E (NS). Connect the other
to lug 3 of transistor socket X2 (8-1).

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

two 9" wires and strip 1/4" of insula-
from both ends of only one wire, Leave

ther unstripped, Twist these two wires
her so that there are approximately

er end of this twisted pair, connect
jpped wire to lug 5 of switch S (S-1).
4" of insulation from the other wire
wnect it to lug 8 of S (S-1).

the other end of this twisted pair
h grommet H. It will be connected

6-1/2" wires and strip 1/4" of
1 from only one of these wires.
se two wires together with approxi-
' 3 turns per inch,

end of this twisted pair, connect
od lead to lug 4 of switch S (S-1).
of insulation from the other wire
it to lug 7 of switch S (S-1).

other end of this twisted pair
ugh grommet H. It will be connected

ving lengths of hookup wire and
'of insulation from each end, These
listed in the order that they will be
i 1o winc ateps.

5"
12-1/2"

( ) Connect a 4-1;"2'-' wire from lug 1 of

terminal strip E (NS) to lug 3 of electro-
lytic capacitor C (8-1).

) 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 (8-2) to lug 4 of electrolytic ca-
pacitor C (S-1).

) Connect a 5" wire from lug 1 of control Q
(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 pair, con-
nect the shorter wire to lug 1 of tube socket
V1 (S-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,

) DB, Locate the #57-2T7 diode which is
packed in an individual bag, Refer to Detail
6B to determine the polarity, Then connect
the cathode (K) lead to lug 1 of electro-
lytic capacitor C (S-2). Connect the other
lead to lug 1 of terminal strip B (MNS).

HOTE. WHEM INSTALLING SILICON DIODES, THE CATHODRE END

SHOULD BE PLACED AS DIRECTED. THE CATHODE END 15 MARK-
ED WITH EITHER COLOR END,COLOR DOT, OR COLOR BAND.

IN THE ILLUSTRATION, THE SYMBOL K INDICATES THE CATH-

ODE EMD.
B8 PR
M
yET e
[} K - "
Detail 6B

( ) R48, Connect the 1000 © (brown-black-red)

2 watt resistor from lug 1 of control Q
(5-2) to lug 5 of tube socket V1 (S-1).
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, Locate the 56 volt zener diode (#56-13,
6) and place it in the clip as shown in
orial 6, Be sure that it is positioned as

Wn and setting flat on the bottom of the

iect the (+) lead (cathode) of the zener
# to lug 1 of terminal strip E (NS).
2 other lead of the diode through
terminal strip G (NS) up to lug 3
8§ (S-4). Now solder lug 1 of G

lead extending from lug 3 of
tolug 1 of terminal stripE (S-3),

et the positive (+) lead of a 100
' electrolytic capacitor to lug 2 of
Strip G (NS). Pass the other lead
tor through lug 3 of terminal
5) and connect it to lug 2 of
trip E (NS).

ct a 200 @ (red-black-brown)
om lug 2 of terminal strip G
g 2 of terminal strip E (S-3).

nect one lead of a 2700 9 (red-
esistor to lug 3 of terminal
). Connect the other lead of
o lug 6 of E (S-2).

2 germanium diode (clear
of terminal strip E (NS)
'minal strip G (NS). The
d from the color band end
inal strip E.

700 © (yellow-violet-red)
5 of terminal strip E
terminal strip G (S-4).

2 (brown-red-red) re-
(NS) to lug 4 (NS) of

(K) lead of a silicon

‘seven) through lug 7
i5)overtolug 1 of tran-
1). Connect the other
(8-1).

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

( ) C1, Connect the positive (+) lead of a 250
pufd 25 V electrolytic capacitor to lug 4
(8-3) and the other lead to lug 1 (NS) of
terminal strip M.

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

( ) D6, Connect the cathode (K) lead of a silicon
dipde (#57-29) to lug 3 of terminal strip M
(S-3) and the other lead to lug7 of terminal
strip E (NS).

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

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

( ) D3, Connect the cathode (K) lead of a silicon
diode (#57-29) to lug 1 of terminal strip N
(NS) and the other lead to lug 1 of electro-
lytic capacitor P (NS).

( ) D2. Connect the cathode (K) leadof a silicon
diode (#57-28) 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-
lytic capacitor P (S-4).

( ) D1, Connect the ecathode (K) lead of a silicon
diode (#57-29) 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 this assembly aside until it is
called for later,



- to Pictorial T for the following steps,

the front panel and position it as
Place a cloth on your work area to

0 Detail TA and mount the three
posts at locations FG, FH, and FJ.
 solder lugs on FH and one each on
J. Position the solder lugs as
n Pictorial 7, Point lug FJ to the hole
gition the holes in the binding post

gl to the bottom edge of the

control solder lug on the bush-
{1 control (#11-21) and straighten
der lug, Mount this control at
, Use a control flat washeranda
Detail TB. Position the con-
hown, Make sure that the solder
e lug on FJ.

COMERGE, HuT

0 @ control (#11-45) at
a large control lock-
washer, and a control
control lugs as shown,

e
AT T T
— e ———— =

Pictorial 7

( ) R2. Mount the 30 2 control (#11-47) at

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

( ) Refer to Detail 7C and mount the SPST toggle

switch (#61-9) 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 shown in
Pictorial 7,

SWITCH

SWITCH
LOCHKWASHER HUT
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h 'DPDT slide switch (#60-2) at lo-
Use two 6-32 x 3/8" screws,

Dum TD and mount the fuse
' at location FB. Use the hardware
| with the holder, Position the lugs

TE and mount the lamp
atlocation FA. Position the

{ ) Locate the meter and carefully remove it
from its box, Refer to Detail TF 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 (S8-1) to binding post FG (NS).

( ) R18, Connect a ,33 Q (orange-orange-
silver-gold) 2 watt 5% resistor between
lugs 1 (S-2) and 3 (NS) of control FK.

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

)} Solder the control solder lug mounted on
control FK to the solder lug on binding
post base FJ (S-1).
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8 for the following steps.

| the main chassis on the front
‘shown in Pictorial 8,

URRENT RANGE switch at lo-
se a small control lockwasher,
flat washer, and a control nut,
free ends of the wires extending
1 CR except for the shorter wire
‘and the wire from lug 9 of the

through grommet K. Position
lugs and wires as shown,

VOLTAGE RANGE switch at
. Use a small control lockwash-

e - e =
\@\mﬂrm FLAT WASHER =

Pictorial 8

(

)

er, control flat washer, and a control nut,
Place the free ends of the wires extending
from the switch, except the wire from lug
7 of the first wafer and the shorter wire
from lug 6 of the gsecond wafer, through
grommet H. Position the switch lugs and
wires as shown,

Install knobs on the VOLTAGE RANGE
switch and CURRENT RANGE switch, Tight-
en each setscrew and make sure the pointer
lines will point to all'the dots on the front
panel as each switch is rotated through every
range, If necessary, loosen the nut torotate
each switch and then retighten,
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_Fl.ntm'inl 9 (fold-out from Page 29)
Z-i_.,. g EtEpﬂ'

longest two wires, one stripped
iunstripped, extending from grommet
rough grommet L to be connected later,

et the next longest stripped wire ex-
om grommet K ( from lug 6, first

teh CR) to lug 3 of control FK

ot the remaining unstripped wire ex-
m grommet K (from lug 5, second
tch CR) to lug 3 of control FD

et the remaining stripped wire ex-
m grommet K (from lug 9, sec-
switch CR) to lug 1 of control

-1/2" wire from lug 2 of control
0 lug 7 of terminal strip E (S-2).

2" wire from lug 3 of control
lug 4 of relay J (S-1).

g free end of the wire extending
L to solder lug 1 of binding

" wire from lug 1 of toggle
(NS) to lug 7 of terminal strip

¢ free end of the longest stripped
ng from grommet H (fromlugT
switch VR) to lug 2 of termi-

.'{,8-3}.
free end of the next longest
2 extending from grommet H

first wafer, switch VR) to
se FG (S-3).

t longest stripped wire ex-
‘grommet H (from lug 5, third
h VR). Pass it next to lug 3
‘to lug 2 (8-1) of control R.
e lead to lug 3 (S-2).

) Connect the next longest unstripped wire

extending from grommet H (from lug 7,
second wafer, switch VR) to lug 3 of control
FE (S-1).

Connect the remaining stripped wire ex-
tending from grommet H (from lug 6,
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 4 of transistor socket X2 (solder both
lugs) and on to lug 5 of terminal strip G
(S-3). Connect the other end to lug 2 of con-
trol FE (NS).

Connect a 4" wire from solder lug 1 of
binding post FH (S-3) to lug 2 of terminal
strip G (S-5).

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

C6, Conneect the positive (+) lead of a 100
ufd 50 V electrolytic capacitor (#25-128)
to lug 2 of control FE (S5-2). Connect
the other lead to solder lug 2 of binding
post FH (NS).

C4, Connect the positive (+) lead of a 500
ufd 50 V electrolytic capacitor (#25-121)
to lug 1 of toggle switch FF (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 feet are flat so that
when the transformer is mounted it will not
distort the chassis,



er to Detail 9A and mount the power
mer to the main chassis, Position
istormer so that the yellow, black
d leads are as shown, Secure the
mer with 8-32 x 3/8" screws,
washers, and 8-32 nuts,

leads extending from the power
er nearest grommet D through
D. They will be connected later,
the wires as shown with a piece of

and tin each transformer lead after
the proper length, See Pictorial 9,

 gither red power transformer lead
‘of electrolytic capacitor C (S-1).

the remaining red power trans-
lead to lug 1 of terminal strip B

black power transformer lead
of terminal strip B (NS).

orange power transformer lead
terminal strip N (3-3).

yellow power transformer lead
orange lead to lug 2 of terminal

remaining yellow power trans-
lug 2 of electrolytic capacitor

( ) Place the line cord through the chassis
and connect either line cord wire to lug 2
of terminal strip B (5-2).

( ) Connect the remaining line cord wire to
lug 3 of terminal strip B (5-2).

( ) Refer to Detail 9B and install the line
cord strain relief,

This completes wiring under the chassis,
FINAL WIRING ON MAIN CHASSIS TOP
Refer to Pictorial 10 for the following steps.

( ) Connect the stripped wire of the shorter
twisted pair extending through grommet H
to lug 5 of switch FC (S-1).

( ) Strip 1/4" of insulation from the other
twisted wire and connect it to lug 2 of
switch FC (3-1). Route the twisted pair
along the front chassis flange,

( ) Connect the stripped wire of the remaining
twisted pair extending from grommet H to
lug 2 of the meter (S-1).

( ) Strip 1/4" of insulation from the other wire
and connect it to lug 1 of the meter (S-1).
Place the twisted pair close to the front
panel and front chassis'flange,

() Remove the spring clip from between the
meter terminals,

( ) Connect the free end of the wire extending
from lug 8 of the second wafer of switeh
VR to lug 6 of switch FC (5-1).

T R S s
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Cennect the free end of the wire extending
from lug 7 of the first wafer of switch VR
tolug 3 of switch FC (S-1).

At the free end of the twisted pair extending
from grommet K, connect either wire to
lig 1 (S-1) and the other wire to lug 2 (S-1)
of lamp socket FA. Place the twisted pair
pext to the front panel, and between switch
CR and the front panel,

Connect the free end of the wire extending
from lug 9 of the first wafer of switch CR
tolug 4 of switch FC (S-1).

Connect the free end of the wire extending
from lug 4 of the first wafer of switch CR
tolug 1 of switch FC (S-1).

Connect the free end of the hookup wire
gxtending from grommet D to lug 2 of
fuse holder FB (S-1).

Connect a 3-1/2" wire from lug 1 of fuse
tolder FB (S-1) to the upper lug of the AC
gwitch on the rear of switch VR (8-1).

E: When connecting the transformer leads,
re to cut them to length so that they may
bmdled neatly as shown in Pictorial 10,

Connect the black lead from grommet D to
the remaining lug of the AC switch on the
rear of switch VR (5-1).

2 to Detail 10A and connect the power trans-
er leads extending from grommet D to the
on the fourth wafer of switch VR as follows,
jre to solder both lugs at each switeh

LEAD COLOR CONNECT TO LUG
( ) Green 9 (8-1),
{ ) Blue 8 8-1),
( ) Red-green 5 (S-1).
{ ) Green-black 4 (8-1),

Refer to Pictorial 10 for the following steps.

LEAD COLOR CONNECT TO LUG
( ) Red-black 3 (8-1).
( ) Gray 2 (s-1).
( ) Blue-yellow 1 (S-1).
( ) Red-yellow 12 (S=1),
( ) Green-yellow 11 (8-1).
( ) Black-yellow 10 (3-1).

( ) Connect the free end of the stripped wire
extending through grommet L (from lug 6,
second wafer, switch CR) to lug E on
transistor socket X1 (S-1).

( ) Connect the unstripped wire extendingfrom
grommet L (from lug 4, first wafer, switch
CR) to lug C of transistor socket X1 (S-1).

This completes all wiring, Checkall connections,

GRAAY
| ; g_:-— BLU=TEL
5 ey
vl

Pictorial 10
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Pictorial 11

Refer to Pictorial 11 for the following steps,

( ) Install the OB2 tube in tube socket V1.

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 connected in the following order:
blue, green, black-yellow, green-vellow,
red-yellow, blue-yellow, gray, red-black,
green-black, and red-green,

( ) Install the R265A transistor in transistor
socket X3, after clipping the transistor
leads to 1/4".

( ) Place the small transistor heat sink on the
ON308A transistor, Now clip off the tran-
sistor leads to 1/4".

( ) Install 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,

( ) 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 onthe 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 (CQTT701A)
to lug 4, 1st wafer of switch CR.

( ) The wire from lug E of X1 to lug 6, 2nd
wafer of switch CR.

( ) The wire from lug B of X1 to lug 3 of
terminal strip M.
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. ) 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 X5 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 8, 1st wafer of switch
CR to lug 3 of control FK.

) The wire from lug 9, 1stwafer of switch CR
to lug 4 of meter switch 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 switch CR
to lug 1 of control FD,

) Wire from lug 7, 1st wafer of switch VR
to lug 3 of meter switch FC.

) The wire from lug 8, 1st wafer 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 €, 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 - 15 A

FINE VOLTAGE - Center of rotation

CURRENT LIMIT - MAX 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 5§ wvolt
position,

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

Pictorial 12
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)} Place the METER switch on the econtrol
plate in the NORMAL position and set the
toggle switch to DC ON.

) Turn the FINE VOLTAGE control back and
forth and watch the meter, The voltage
reading should swing from almost zero to
more than full scale, If operation appears
normal, continue with the following steps_ If
there appears to be any difficulty, refer to
the In Case Of Diificulty 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,

| ) Make sure that the FINE VOLTAGE control
is fully clockwise, Now adjust the VOLTAGE

(

(

{ #

CALIBRATE control for a 50 volt reading on
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, recalibrate for
a 50 volt reading, Repeat these two steps
until the METER switch can be movedirom
the ZENER CURRENT to the NORMAL posi-
tion with no change in the meter reading.
Leave the METER switch in the NORMAL
position,

) Return the VOLTAGE RANGE switch to
the AC OFF position, Do not rotate this
switch faster than a moderate speed as the
voltage 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"
screw, a #B flat washer, #6 lockwasher, and
a 6-32 nut,

| ) Mount the black plastic handle on 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 6-32 x 3/8"
screws in the 6-32 speednuts on the rear
mounting plate,

§=32 MUT
- B LOCKWASHER

RUBBER FOOT
&8 FLAT WAIHER

6-32A5/8 SCREW

1] SHEET METAL

8-32x 38 SCREW

Pictorial 13
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[E: The blue and white identification label
ws the Model Number and Production Series
mber of your kit, Refer to these numbers in
| communications with the Heath Company;
i assures you that you will receive the most
plete and up-to-date information in return,

| Install the identification label in the follow-
 ing manner:

1, BSelect a location for the label where it
can easily be seen when needed, but
will not show when the unit is in oper-
ation, This location might be on the rear
panel or the top of the chassis, or on the

rear or bottom of the cabinet,

Carefully peel away the backing paper,
Then press the label into position,

FINAL ADJUSTMENT

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

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

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

the CURRENT -RANGE  awitch- tothe
15 A range and the CURRENT LIMIT

=

B

()

Remove the guard nut from the DC REG-
ULATION control,

Observe 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,

Replace the guard nut on the DC REGU-
LATION control,

This completes the adjustment of your Power

gontrol to the maximum clockwise position, Supply.

B
§ +20
5 DC REGULATION CONTROL
= /'-;NIJSTE-D FOR NGO CHAMGE AT ISvVOLTS.
3 ) i
m"+|° -"‘-..__
ad

a
g A 19 15 20 a5 30 a8 4o a5 50
Lo
2 | uNLoaDED ouTRUT voLTAGE, VOLTS

=10 . - :
’f 1 IF=20 IRB;ULJ’\TIUN |

g / NO LOAD TO FULL LDAD (0=i.5 AMPERES)
-
C -20 i

Figure 6
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OPERATION

USES

AMMETER USE - When using the Power Supply
on the ranges of 50 or 150 ma, there is a 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 cireuit in
the Power Supply would automatically cut the
Power Supply off as the load began drawing
more than 1.5 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
.4 ampere without limiting in the Power Supply.
However should the signal vary the current
‘demand more than ,5 ampere the Power
Supply will clip, See Figure 5 on Page 5,
' This condition can be minimized by connecting
:';ll very large capacitor (1000 ufd 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 slowly increase 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 wolts and
in the event of a short circuited 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 fixed,
return the toggle switch to DC ON,

DC REGULATION CONTROL - On rare occas-
ions, it may be desirable to have no change in

-output voltage .(better than <15 mrillivolts) 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 full load, Return the control to its original
setting after this application is completed,
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\TROL 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 RANGE 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 switch rapidly
i8 transients will damage the transistors,

Place the METER switch to read Current
ind 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-
ton,

fotate the CURRENT LIMIT control coun-
krclockwise until the current reading on
e meter starts to decrease, then turn the
CURRENT LIMIT control clockwise to just
thove this point, This adjustment will auto-
matically limit the current output of the

Power Supply and thereby protect the load
ind the Power Supply,

ALLEL OPERATION (FIGURE 7)

or more Power Supplies can be connected
rallel for high current loads, See Figure 7
ot from Page 30). Before connecting the
¢ Supplies in parallel set the VOLTAGE
if, FINE VOLTAGE, CURRENT RANGE,
{URRENT LIMIT controls on both Power
lés so that the output of each Supply is
#l to the other. A .1 Q 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 Iy
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
¢an 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-is-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 gl

Two or more Power Supplies can be connected
In series for voltages 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

R
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IN CASE OF DIFFICULTY

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 who is not
familiar with the unit may notice something
consistently overlooked by the constructor,

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,

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,

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

If, 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%.

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

for trouble,

TROUBLESHOOTING CHART

TROUBLE CHECK
- —_ ———r — ——
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, R265A (short).
VOLTAGE control, 3. X2, 2N398A (short).
Low output voltage 1, X2, 2N398A (short).
or no response from 2, X1, CQTT01A (open).
FINE VOLTAGE 3. Bias supply for CQTTO1A,
control, 4, Diodes D1, D2, D3, D4,
5. Transformer,
6, Zener diode, Z1, supply.
High zener current or 1, OB2 tube,
low zener current, 2. R47 control (ZENER CURRENT ADJUST).
3. R43 control (VOLTAGE CALIEHATEJ.
4, Zener diode, Z1,
Loss of current 1, X1, CQT701A (shorted),
limiting, 2. Diode D6,
Relay will not 1. Relay,
operate, 2. Diode DT,
Power Supply oscillates, 1, Faulty C4, Adding capacity (approximately
100 ufd) in parallel with C4 will usually
stop oseillations,
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SERVICE INFORMATION

WVICE

fter applying the information in this manual
| your best efforts, you are still unable to
ain proper performance, it is suggested
t you take advantage of the technical facil-
8 which the Heath Company makes avail-
g to its customers,

¢ Technical Consultation Department is main-
ned for your benefit, This service is available
you at no charge, Its primary purpose is to
wide assistance for those who encounter
ficulty in the construction, operation or
intenance of HEATHKIT equipment, It is not
nded, and is not equipped to function as a
ieral source of technical information involving
 modifications nor anything other than the
mal and specified performance of HEATHKIT
lipment,

hough the Technical Consultants are familiar
h all details of this kit, the effectiveness of
ir.advice will depend.entirely uponthe.amount
{the accuracy of the information furnished by
, In a sense, YOU MUST QUALIFY for GOOD
ftnical advice by helping the consultants to
2 you, Please use this outline:

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,

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 isolate the cause of trouble,

- Report fully on the results obtained 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 Series
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 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 be able to give you a complete
and helpful answer, If replacement parts are
required, they will be shipped to you, subject
to the terms of the Warranty,

The Factory Service facilities are also available

1o you, in-case you ere 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-
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 HEATHKIT Serv-
ice Centers is also available in some areas and
often will be your fastest, most efficient method
of obtaining service, HEATHKIT Service Centers
will honor the regular 90 day HEATHKIT Parts
Warranty on all kits, whether purchased through
a dealer or directly from the Heath Company:
however, it will be necessary that you verify
the purchase date of your 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,

HEATHEKIT 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
been modified in design will not be accepted
for repair., If 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 wyou refer to any one
or more of the many publications thatare 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
responsibility 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 HEATHEKIT 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
using the part number anddescription found
in the manual Parts List,

B, Identify the kit Model Number and Series
Number,

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 instructions should be
carefully followed,

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-
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 carton as follows:

To: HEATH COMPANY
Benton Harbor, Michigan 49023

ATTACH A LETTER TO THE OUTSIDE OF THE
CARTON BEARING YOUR NAME, COMPLETE
ADDRESS, DATE OF PURCHASE, AND ABRIEF
DESCRIPTION OF THE DIFFICULTYENCOUN-
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 somark
with a crayon of bright color, Ship by insured
parcel post or prepaid express; note that a
carrier cannot be heldresponsible for damage in
transit if, in HIS OPINION, the article is in-
adequately packed for shipment,
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WARRANTY

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 three months from the date of shipment, replace any part upon verifica-
tion that it is defective,

e el bl e
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The foregoing warranty shall apply only to the original buyer, and is and shall be in lieu of all %

other warranties, whether express or implied and of all other obligations or liabilities on the g
part of Heath Company and in no event shall Heath Company be liable for any anticipated profits,

consequential damages, loss of time or other losses incurred by the buver in connection with g
the purchase, assembly or operation of Heathkits or components thereof, No replacement shall be

made of parts damaged by the buyer inthe course of handling or assembling Heathkit equipment, %

i‘
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The foregoing warranty is completely wvoid if corrosive solder or fluxes have been used in
wiring the equipment, Heath Company will not replace or repair any equipment in which
corrosive solder or fluxes have been used,

This warranty applies only to Heath equipment scld and shipped within the continental United
States including APO and FPO shipments, Warranty replacement for Heathkit equipment out-
side the United States is on an f,0,b, factory basis, Contact the Heathkit authorized distributor
in your country or write: Heath Company, International Division, Benton Harbor, Michigan,
Us.A,

HEATH COMPANY
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TYPICAL COMPONENT TYPES

This chart iz 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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MPORTANT . ... SPECIAL MESSAGE FROM THE HEATHKIT MANUFACTURER

This export model Heathkit is specially equipped with a power transformer to enable
you to use your Heathkit from either 115 volt or 230 volt 50/60 cycle power supply,
When installing the transformer - follow the special wiring instructions shown on the
reverse side of this sheet so that the transformer primary is correctly wired for the
proper voltage, The fuses, if supplied with the kit, will provide adequate protection to
the transformer primary for either 115 volt or 230 volt power line applications,

Ask your dealer (or write us) about other Heathkit export model equipment available
as kits or assembled,

See other side,

MPORTANTE . ... ANUNCIO ESPECIAL DEL FABRICANTE HEATHKIT

El modelo para exportacicn Heathkit estd especialmente equipado con un transformador
de fuerza para Permitirle usar su Heathkit en corriente de 115 voltios o 230 voltios
50/60 ciclos. Al instalar su transformador, siga las instrucciones de alambrado mos-
tradas al dorso para que el transformador suministrado con el kit, le de proteccich
adecuada al lado primario del transformador para aplicaciones en corriente de 115
voltios o 230 voltios,

~Pregunte a -suvendedor (o escribanos) acerca de otros modelos Heathkit para exportacion
disponibles como kits (desarmados) o armados,

Vea al dorso,

CHTUNG . ... WICHTIGE MITTEILUNG DES HEATHKIT-HERSTELLERS

Dieser Heathkit-Bausatz, Export-Modell ist speziell mit einem Netz-Transformator
ausgeriistet, der den Anschluss an 115 volt oder 230 volt, 50/60 Hz, ermoglicht, Beim
Einbau dieses Transformators beachten Sie bitte die besonderen Verdrahtungsanweisungen
auf der Ruckseite dieses Blattes, damit der richtige Primiranschluss fur die gewlinschte
Netzspannung gewihrleistet ist, Sofern diesem Bausatz Sicherungen beiliegen, gewihren
diese ausreichenden Schutz sowohl bei 115 volt als auch bei 230 volt Netzanschluss,

Fragen Sie Ihren Hindler (oder schreibenSie uns) nach weiteren Heathkit- Export-Modellen,
die als Bausitze oder als fertig verdrahtete Gerite erhidltlich sind,

Siehe umseitig.

PORTANT © ...NOTE POUR LES MONTEURS D'APPAREILS HEATHKIT

Cet appareil Heathkit d'exportation est specialement €quipé d'un transformateur d'alimenta-
tion permettant son emploi soit sur 115 volts, soit sur 230 volts 50/60 Hz, Lorsque
l'on met en place le transformateur, suivre les instructions spéciales de cAblage décrites
au verso de fagond cadbler correctement le primaire, Les fusibles, s’ils sont fournis
avee l'appareil, protégeront efficacement le primaire du transformateur sur 115 et

230 volts,

Demandez a votre vendeur (ou ecrivez-nous) pour tous les modeles Heathkit d'exportation
disponibles en "kits" ou montes,

Voir au verso, ECT RAAAA



ATTENZIONE . ...MESSAGIO SPECIALE DAL MANIFATTORE DI HEATHKIT
Il Heathkit modelo "E" per l'estero, € specialmente fornito con un transformatore con
cui potrete adoperare il vostro Heathkit sia con corrente di 115 volt o 230 volt, 50/60 Hz,
Quando pronti a installare il transformatore sequite le instruzione qua gifl, cosi che sarete
sicuri que il transformatore fornito in questa scatola di montaggio darl adequata protezione
al primario del transformatore quando adoperato sia per 115 volt o 230 volt,

Chiedete al vostro agente o scrivete a noi, se ¢'e un altro modelo Heathkit che vi interessa
8ia in seatola da montaggio o gia adunati,

WIRING DIAGRAM FOR HEATHKIT POWER TRANSFORMER

BLACK BLACK
L &

BLACKE-GREEM BLACK-GREEM
[

5080 ~ S0/80 ~
BLACK-YELLOW BLACK.-YELLOW
BLACK-RED 1 BLACK-RED
L
FOR 113 v 3080 ~ FOR 230 V 50/80 ~
PRIMARIES - PARALLEL PRIMARIES - SERIES
Italian French German Spanish
Black: Nero Noir Schwarz Negro
Black-Green: Nero-Verde Noir- Vert Schwarz-Grun Negrd-Verde
Black-Yellow: Nero-Giallo Noir-Jaune Schwarz-Gelb Negro-Amarillo

Black-Red: Nero-Rosso Noir-Rouge Schwarz-Rot Negro-Rojo
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