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INTRODUCTION

The Hesthkit Model HP-23C AC Power Supply is
designed to provide all the necessary operating volt-
ages for fixed station operation of Heathkit amatour
radio transceivers. The versatility and many lestures
of this Powor Supply also make it ideal for use with
many olher types of amateur radic equipment,

The Power Supply features a high veltage source, a
choice of two low voltoge sources, a fixed bias source,
and a 12.6 voil filament source. Extensive filtering
and guod regulation is previded for the DO sources.
The power transformer has a dual primary winding
which can be connected for operation from either 120
or 240 VAC powcer lines.

A scrics connection is provided at the power output
socket to permil turning the Power Supply on or off
remotely from the equipment with which it ls used. A
circuit breaker in the primary circuit provides over-
load and short circuit protection.

All cutput voltage connections from the Power Sup-
ply are made through the power ouiput socket on the
chassis. This provides an easy means of rapidly
changing the aguipment from maobile to fixed station
operation.

Read the "Kit Builders Guide" for injormation on
resistors, capacitors, tools, wiring, and soldering.
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PARTS LIST

Check each part against the following list. The key
numbers correspond to the numbers on the Parts Pic:-
torial (Illustration Booklet, Page 1).

To order a replacement part, always includce the Part
Number and use the Parts Order Form furnished with

this kit. If a Parts Order Form is not available, use one
of the “Expedited Parts Order Forms" at the rear of
this Manural, or refer to “Replacement Parts™ inside
the rear cover. Your Warranty is inside the front

cover. For pricing information, refer to the separate
“Heath Parta Price List.”

aTy. DESCRIPTION CIRCUIT

Comp. No.

KEY HEATH
MNo. Part No.

KEY HEATH GTY. DESCRIFTION GIRCUIT

Mao. Part Mo, Comp. No.

RESISTORS

Al 1-46-1 1 27 ki {rod-viglet
orange), 1-watt

AZ 1152 1 100K £} {brown-black-
rad), 2-walt

AZ  1-Md7 5 100 kD) (brewn-black-
yollow]), 2-watt

CAPACITORS

B1 2520 2 40 uF, 150 volt
electrolytic

B2 2536 1 40 uF, 450 vaolt
alectrolytic

B3 25-265 4 125 wF, 500 volt
electrolytic

HARDWARE

#6 Hardware

1 250-5 B #6 » 3P sheat
msled Screw

C¢ 25048 % 32 ¥ /B scrow

3 2823 9 632 nut

G4 2541 10 #6 lockwlsher

o5 2581 1 #8 solder lug

#8 Hardware

06 250-137 6 832 « 3/ scrow

o 2524 10 8-32 st

ca 2342 13 #8 lockwasher

Ca 2592 2  #8 s0lder lug

MISCELLANEQUS

[y S7-2F 7 1N207F1 dicde
0Oz 4311 1 &lug terminal strip
0O 431-11 1 BHug terminal strip
D4 431-B6 1 &-dug lerminat Frip
s 4811 2 Metal capacitor mounling
watar
D& 4813 2 Phenghic ¢apacitor
riounting water
D6 438-29 1 11-pin plug
oT 440-1 1 Flug cap
DB 4dd-118 1 11-lug socket
‘Do 4351 1 Spcket mounting ring
D10 6517 1 Cirsllt breaker
{2.92 ampere)
D11 T34 1 516" grommet
D1z 7571 1 Strain relef
Ti  B4-807 1 Powes transtormer
M3 4856 1 Filter choke
‘D14 200-1311-1 1 Chasais
D15 205-1662-1 1 Bottomn plate
16 100-538-2 1 Cabinal zhell
D17 2616 4  Rubber loof
347-52 & B-wire cable
e & Larga sleaving
B9-23 1 Line cord
190-926 1 Caution label
301-34 1 Blua and white labal
e 490-5 1 Nut startar
BOT.260 1 Parts Order Form
S8T.308 1 Kit Buildars Guida
1 Manual [See Pags 1

for parl number.}

Soldar
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POWER CAEBLE PREPARATION

{ 1 Refer to Detail 7E and pmpare one end of the
B-wire cuhle.

R s
|

A
4

@ CARFFLLLY RF%OVE THYERUTER INSULATIGH

TROM THE CAELE.

CLT OFF TWELWE SIRANDS
OF WYRE FEOM BOTH THE
KED AYD BLACK WIRES.

EEMOYE 578" OF INSILATLON
[ROY THE €h3 GF EACH WIRF,

Al
Jc

BPPLY A& SMA.L AMOUNT BT 501BER 70 THE EWDS
IBF &11 CXCEPT IHE RED ARD BIARK WIRES.

DO ROT| =mmge,  "EC LBLK

SOLDER

12 57 RP.NLI*

[ } RefertoDetail 7F and connect the prepared end
of the B-wire cable to the 11-pin plug as shown,

f 1 Black wire to pin 2 [5-1).
f v Red wire to pin 6 {5-1).

{ 1 OGreen wire to pin 1 (5-1).

T T T CINEHES) 2 a
ow aw s ey ]
e —

Lokl
WIRF FhD

Detail 7F

| 1 Orange wirae to pin 3 [5-1].
i 1 Yellow wire to pin 4 (5-1).
i ] White wire to pin 7 {5-1).

NOTE: If this Fower Supply is to be used with equip-
ment thet does not have provisione for switching the
AC power on and off, disregard the following two
steps and install a jumper wire belween pins 3 (5-1]
and 10 [5-1) of the 11-pin plug. To make sura that the
brown and blue cable wires are NOT connected to
thess ping, eut and tape the ande of each wire.

[ | Brown wire to pin 9(5-1].
[ 1 Blue wire to pin 10 [&-1).

( | Slidethe plugcap overthe free end of the B-wire
cable and push it onto the 11-pin plug.

This completes the wiring of your Hoathkit Power
Supply. Carefully inspect all connections for locse
wires or unsoldered connections. Remove any wire
clippings or solder splashes. Then proceed ta the
“Iniligl Tests” section.

; e e IS A S s
g 2 1 ey 3 4« ® om0 4
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INITIAL TESTS

Toavoid possible damage, it is importanl that you use
an chmmeter to make the following resistance checks
before you connect or turn on the Power Supply. If
you cannot obtain the proper chmmeter indication in
the followlng steps, refer {n the “In Case of Difficulty”
section. IO NOT plug in the Power Supply until the
difficulty has been corrected.

NOTE: Use a vacuum tube voltmeter (VIVM) or a
volt-ohmmeter (VOM] to make the resistance checks
in the following steps (solid-state ohmmeters do not
furnizh a voltage high enough to make the diodes
conduct in the circuit being tested]. Make sure you
have the chmmeter set correctly, since the ranga set-
ting influences the meter reading when a divde is in
the circuit.

{ | Setthe ohmmeter to the R X 1 range.

Because some of the circuits to he measured contain
diodes, you will obtain different resistance readings if
the polarity of ihe meter leads is reversed in the fol-
lowing measurements. Therefore, in the next two
aleps you will determine the polarity of the chmmeter
test leads and connect the proper lead to chassis
ground.

PICTORIAL &

Refer to Pictorial 8 for the following steps.

[ ] Copnectthe negalivemeter lead to lug 3 and the
pni":ive meler lead to lug 4 of terminal strip H.
If the resistance is approximately 10 chms,
conmect the negative meter lead (o lug 4
{ground) of cagasitor F for the following resis-
tance checks sregard the next step.

{ | Ifthe meter n remains on or near the infi-
nity mark (full s@fie], reverse the meter leads. If
you now ohtain a reading of approximately 10
phiny, connect the positive meter lead to lug 4
{ground) of capacitor E for the following resis-
tance checks.

{ J Setyour ohinmeter to the R x 10 k range.

MNow use the remaining moter lead to verify the resis-
tance measurements in following steps. Some of the
readings will take a few seconds to reach the indi-
cated resistance berause of the slow charging rate of
the capacitors in the Power Supply.

SOCKET LUG | READING

1 22 K or higher*
Infinity

75 ki or higher
75 ki) or higher
Infinly

Imfinity

non

Infinity

Infinity

Infinity

11 Infinity

._.,_.,_H,_,F.,_.._H,_.
[P+ B =T I T | B R L R A

u—y
=

—

* If you do not obtain the correct readding, interchange
the meter leads for this test.

[ i Disconnect the ohmmeter leads.

This completes the “Initial Tests.” Pruceed to “Final
Agsembly."”

NOTE: DO NOT plug in the Power Supply until the
proper connector for your equipment has been in-
stalled, az putlined in the “Operation™ section of this
Manual.
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IN CASE OF DIFFICULTY

This seclion of the Manual is divided into two parts,
The first part, titled *“General Tronbleshooling Infor-
mation” described what to do about any difficultics

that may ocour right after the Power Supply is assem-
bled.

The second part, a “Tt hooting Chart,” is pro-
vided to assist in serviciffif the “General Informa-
tion" does not clear up the probiem, or if difficultics
occur after the Power Supply has been in operation
for some time. This Chart lisis vome difficulties which
could arise, and saveral possible causes,

GENERAL TROUBLESHOOTING INFORMA-
TION

i.  Recheck the wiring. Trace gach lead in colored
pencil on the Pictorial ax 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 thoe builder.

2. About 3% of the kits that are returned o Heath
Company for repair do not function properly
due to poor connections and soldering. There-
fors, many troubles can be eliminated by reheat-
ing all connectinns to make sure that they are

soldered as doscribed in the soldering section of
the “Kit Builders Cuide.”

3. Check the values of the parts. Be sure that the
proper part has beem wired into the circait, as
shown in tha Pictorial diaprams and as called
out in the wiring instructions.

4, Check for bits of solder, wire ends or other
foreign matter which may he Todged in the wir-

ing.

5. N, afler careful checks the trouble is still not
located, check voltase readings against those on
the Schematic. NOTE: All vollage reedings were
taken with an 11 megohm input voltmetear. Volt-
ages shown are with no load on the output.

6. A review of the “Cirenit Description,” and a
study of the Schematic Diagram will help you
locate a difficully in the Power Supply.

7. Check for loose hardware. Be espacialiy careful
that metal capacilor mounling wafers and ter-
minal slrip mounting feet are well groundad.

NOTE: In an extreme case where you are unable to
resolve a difficulty, refer to the “Customer Service™
informaticn inside the rear cover of this Manual. Your
Warranty is locaied inside the front cover.
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Troubleshooting Chart

DIFFICEILTY

POSSIBLE CAUSE

Completely inoperative.

Circuil breaker open,

valoes.

2.  Pin9ar10an puower output socket or cable plug
upen or incorrectly wired.
3.  Remole switchinggecuit in associated
squipment fault},r"
4. Powcer transformemge.
Circuit breaker opens when reset. 1. Short in power transformer windings.
2. Short in rectifier or Mlter circuits.
3. Short in associated eyuipment.
4. Dwerload in associated eguipiment.
No high B+ voltage. 1. Diodes D1, D2, D2 ar [34 faulty.
2. Pin 4 on power output socket nr power cabile
plug open or incorrectly wired.
2. Power transformer T1.
Mo low B+ wvoltage. 1. Dipde N5 andfor D6.
2. Tilter choke L1,
3. Pin 3 of power output socket or cable plug open
or incorrectly wired.
4.  Polarity of dicdes or filter capacitors
is incoreecl.
Mo bias voltage. 1. Diode 177,
2. Resistor B7 ar KB,
3. Pin 1 of power uutput socket or cable plug open
or incarrectly wired.
High B+ voltage only half of indicated 1. Diede D1, D2, I3 or D4,
value with no load, Iess under Joad. 2. Capacitor (01 or C2.
Low B+ voltage only half ol indicated 1. Diode D5 or DE.
value.
All voltages only halt of indicated 1. Power transformer primary wired for 240 VAC

when Power Supply is used on 120 VACG.
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SPECIFICATIONS

HIGH VOLTAGE SUPPLY

Ouipid Voltege .. ..o

LOW VOLTAGE SUPPLY thigh tap)

Output Voltage ... ieioo i

Duty Cyule ..
LOW VOLTAGE SUPPLY [low tap)

Cutput Voltage ... ... i

Duty Cycle . ...o e
OTHER OUTPUT VOLTAGES

Fixed Bias

...................................

GENERAL

Power Requirements ...............ccoeaonnn ..
Dimensions

..................................

Net Welght . ... oo e

820 volts 1T, no load.
700 volts DT at 250 mA.

350 volts DC no load.

300 volts DC at 150 mA [with 100 mA Ioed on High
Voltage)

Less than .05% at 150 mA.

Continuous vp to 175 mA.

275 volts DC, no luad.

250 volts DC, at $00 mA (with 100 mA load on High
Voltaga).

Less than .05% at 150 mA.

Continuous up ta 175 mA.

—130 volts [, no load.
—1081 volts DC, at 20 mA.

12.6 valts AC at 5.5 amperes.

120/240 volts AC, 50/60 Hz, 350 waltts.

& long ¥ 4-3/4" wide x 6-3{4" high.

R 1T AT HEIT"

The Heath Comparny reserves the right to discontinue
products and to change specifications at any time
without incurring any obligation to incorporate new
features in products previously sold,
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CIRCUIT DESCRIPTION

Tobetter undersiand the circuit operation, refer to the
Schematic [Jiagram while you read the following de-
scription. Each section of the Power Supply will be
discussed individually.

PRIMARY CIRCUIT

The circuit breaker, transformer primary, and two
terminals of the power output socket are wired in
series acroas the AC line. The Power Supply may be
controlled by the off-an switch in the equipment
being used with it. The dual primary winding may be
connected in series for 248 VAC line operation, ar in
parallel for use on a 120 VAC line.

HIGH VOLTAGE SECONDARY CIRCUIT

The high voltage winding appliss approximately 262
volts AC (rms) to a full-wave voltage doubler rectify-
ing circuit consisting of silicon diedez D1, D2, D3,
and D4, and capacitors C1 and C2. These dipdes are
connected so that during one-half cycle, capacitor C2
bepnmes charged; during the next half cycle capacitor
(1 is charged. Resistors R1, R2, B3, and R4 are con-
nected in the circuit to provide a discharge path for
vapacitors C1 and (2. The capacitors are charged
individually, but discharge in series to produce a DG
valtage egual to approximately twice the applied
peak AC voltage. Excollent dynamic regulation is

provided by the large capocitance velucs of £1 and
C2. The output of the voltage doubler circuit has a low
ripple content and no forther filtering is required.

LOW VOLTAGE CIRCIIT

The low voltage wind in¥ls tapped sothat cither D5 ar
125 valts AC (rms) may be applied tn & half-wave
voltage-doubler rectifying circuit consisting of
diodes D5 and D6, and cuapacitors C3 and C4.
Capacitor ©4 is also used with choke L1 and capacitor
5 in a pi filter; C4 is the input capacitor in the filter
netwaork. The use of a high-capacitance input pi filter
network provides & well filtered DC output thet has a
vory low percentage of ripple.

BIAS VOLTAGE CIRCUIT

The bias voltage is obtained from the low tap on the
low voltsge winding. About 95 volts AC (rmg) ia
applied to half-waverectifier diode D7 . Capacitors C6
and C7, with resistor R7, provide a filter network to
remove the ripple from the bias voltage. —130 volts of
fixed bias is coupled to the power autput socket.

FILAMENT VOLTAGE CIRCUIT

The 12.6 vult filament winding provides 12.6 VAC to
the power cutput socket.
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CHASSIS PHOTOGRAPHS

CIRCUIT
' BREAKER
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