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SERVICE TO PRINTED CIRCUIT PANELS

INTRODUCTION

This manual has been published to assist service mech-
anics in effecting speedier and more efficient repairs and
adjustments to S.T.C. printed wiring panels.

In practice servicing printed circuits is similar to servic-
ing conventionally wired circuits. Any serviceman can make
repairs, including replacement of all components by following
the procedures given in this manual.

A printed circuit begins as a laminated plastic board
with a sheet of thin copper foil bonded to one side. To form the
necessary wiring, some of the copper foil is removed by a
photographic and etching process. Holes are punched in the
board through which various component leads are inserted.
The leads of standard size components are cut and bent over
the copper foil wiring. The wiring side of the board is then
dipped in molten solder to make all solder connections at once.
The copper foil wiring also picks up solder, thus increasing its
ability to carry current. The result is a circuit with uniformity
of wiring, compactness, and freedom from wiring errors.

CIRCUIT TRACING AND YOLTAGE MEASUREMENTS

Circuit tracing of the printed wiring panel is simpler
than that of the conventional wiring due to the uniform layout
of the wiring. Since the panel is translucent, a 60 watt light
bulb placed underneath the side being traced will facilitate
location of connections. Test points can easily be located in
in this manner without the necessity of viewing both sides of
the board.

Resistance or continuity measurements of coils, resistors,
and some capacitors, can be made from the component side of
the board. In some cases, a magnifying glass will assist in
locating very small breaks in the wiring. Voltage measurements
can be made on either side of the board. However, on the wiring
side of the board, a needle point probe for circuit checking
should be used, since the varnish coating must be ‘‘broken
through’’ to make contact. The clockwise directions is the
usual practice when the socket is viewed from the bottom.
Note: When the socket is mounted on the component side of
the panel, the socket key can be located when viewing the
wiring side, by the absence of a lug hole in the board at the
key-position.

PRECAUTIONS
TO BE OBSERVED WHEN SERVICING

Printed circuit receivers, can be more easily re-
paired, if certain precautions are observed. Standard
components are used throughout and can be removed
by any serviceman. No special tools or skills are
necessary. However, some parts which have special
mounting and connection lugs should be replaced
with exact duplicate parts.

AVOID DAMAGE TO COPPER FOIL: Be careful
when removing components from the board. However,
if the copper foil wiring is damaged, a piece of wire
can be used to replace the damaged foil. Small
breaks can be ‘‘jumped’’ with molten solder. Larger
breaks can be repaired with ordinary hook up wire.
It is unnecessary to replace the entire board because
of foil breakage.

AVOID DAMAGE TO PRINTED CIRCUIT BOARD:
Do not apply excessive pressure to the printed
circuit board or components. Although the board is
sturdy in construction and mounting, it may crack
or break if proper care is not taken when servicing.
On exptrmely rare occasions, access to components
on the board may be difficult. In this case the board
may be removed from the chassis by removing the
mounting screws around the e dges and unsoldering
a few leads that connect between the board and the
chassis. If this is done, a vise with protected jaws
should be used to hold the board while servicing
and care should be taken not to exert excessive
pressure against the board.

AVOID EXCESSIVE DEPOSITS OF SOLDER: In
some areas on the printed wiring panel, wiring is
very closely spaced. When resoldering a new com-
ponent avoid excessive deposits of solder. Exces-
sive solder may cause a short or an intermittent
trouble to occur later which may be difficult to
locate.

AVOID OVERHEATING: When using the soldering
iron (35 watts or less), do not overheat the compon-
ents terminals or the copper foil. FExcessive heat
(applying soldering iron longer than necessary,
using a higher wattage soldering iron than recom-
mended, or using a solder gun) may cause the bond
between the board and foil to break. This will
necessitate replacement or repair of foil connection.






3. Insert the replacement transformer and solder the con-
nections. Note: No special precautions are necessary
when mounting the new transformer. |t is not necessary
to twist the transformer mounting lugs of the new ftrans-
former before soldering.

VALVE SOCKET REPAIRS

Intermittent valve socket pin contacts can usually be re-
paired by bending the contacts so they grasp the valve pins better.
A pointed tool should be used between the socket hole and
the socket contact. See Figure 8.

REPLACING VALVE SOCKETS

The following procedure is recommended:-

1. Apply the soldering iron and brushing procedure to each
socket lug as given in earlier instructions for removing
components.

2. Apply the soldering iron to each lug (including grounding
lug) and bend the socket lugs upward from the copper foil
with a screwdriver. See Figure 9. Note: That on some
boards, the socket lugs are folded back.

3. Rebrush the connections. This must be done while the
solder is molten.

4.  Cut the lugs off the socket as close as possible to the
panel. Rebrush connections if necessary.

5.  Apply the soldering iron to the grounding lug (centre ter-
minal) and lift socket from the panel.

6. Clean the board as described previously.

CAUTION

When installing the new socket, it may be difficult to insert
the socket lugs through the holes in the panel due to the very
close tolerance. If too much pressure is applied in attempting
to force the socket terminals through the holes, the panel may
break. Therefore, enlarge the holes slightly so that the socket
terminals can be inserted without any excessive pressure. A
small reamer or penknife can be used for this purpose.

7. Insert new socket, bend over its lug and solder the con-
nection.

REPAIRING DAMAGED WIRING

1. Should a portion of the foil be damaged or broken during
removal or insertion of the socket or component, the dam-
aged foil should be removed and piece or hook up wire fitted
in its place. See Figure 10.

LUSS TO BE CUT

LUGS ALREADY CUT

NOTE PDSITION OF DIAGONAL WIRE CUTTERS
FIGURE 7. Cutting Off Lugs of Defective

Transformer, to Permit Easier Removal.

FIGURE 8. Tightening of Intermittant Valve
Socket Contacts.

SOCKET CONTACTS BEING BENT up

FIGURE 9. Bending Up Valve Socket
Contacts to Permit Removal of Socket.

CUT LOOSE COPPER FOIL AWAY
REPLAGE MISSING FOIL WITH
HOOK=UP WIRE SOLDERED
AS SHOWN g

FIGURE 10. Jumper Wire Used to Replace
Missing Metal Foil,






REPLACING COMPONENTS

REPLACING CAPACITORS, RESISTORS, & PEAKING COILS

Defective resistors, ceramic disc and wax encased paper
capacitors can be replaced by either of the following methods.

1. If the leads extending from the defective components
are long enough for a replacement component to be sold-
ered to it, cut the leads where they enter the defective
component. See Figure 1.

2. If there is not enough length in the leads extending from
the defective component to use the method described
above, cut the defective component in half. Then cut
through each half of the component until it is broken
away from its lead. By performing this procedure care-
fully, enough extra lead (inside components) will be
gained to permit soldering the replacement component to
it. See Figures 2 and 3.

Clean off the ends of the remaining lead, leaving as much
of the leads as possible. Make a small loop in each lead of
the replacement component and slide the loops over the remain-
ing leads of the old component. See figure 4. Caution should
be taken not to overheat the connection since the copper foil
may peel or the original component lead may fall out of the
panel. This is possible due to heat transfer through the leads.
The lead length of the replacement part should be kept reason-
ably short to provide some mechanical rigidity,

In some cases, components are mounted in such a manner
that neither of the above methods can be used. To replace
such a component it will be necessary to completely unsolder
the defective component and replace it. The following pre-
cedure should be used whenever it is necessary to unsolder
any connections to replace defective components.

1. Heat the connection of the wiring side of the board with
a small soldering iron. When the solder becomes molten
brush away the solder. Do not overheat the connection.
See Figure 5. A 60 watt bulb placed over the component
side of the board will facilitate location of the con-
nections on the wiring side since the board is trans-
lucent. In the process of removing the solder, caution
must be taken to prevent excessive heating. Therefore,
do not leave the iron on the connection whilst brushing
away the solder. Melt the molten solder, remove the
iron and quickly brush away the solder. It may require
more than one heating and brushing process to com-
pletely remove the solder.

USING DIAGONAL WIRE CUTTERS
AS SHOWN, CUT LEAD AS
CLOSE AS POSSIBLE TO
DEFECTIVE COMPONENT

FIGURE 1. Cutting a Defective Resistor
Free of the Printed Circuit Board.

USING DIAGONAL WIRE CUTTERS
AS SHOWN, CUT DEFECTIVE
COMPONENT IN HALF

FIGURE 2. Cutting a Defective Resistor
Apart so as to Have Maximum Lead

Length Left.

USING DIAGONAL WIRE CUTTERS
AS SHOWN, CUT REMAINDER OF
COMPONENT AWAY FROM LEAD

FIGURE 3. Cleaning Remaining Leads of
Component That Has Been Cut Apart.






LOOP LEADS OF REPLACEMENT GOMPONENT AROUND
REMAINING LEADS OF OLD COMPONENT AND SOLDER

FIGURE 4. Soldering Replacement Resistor

in Place.

COMPONENT LEAD BRUSHED
FREE OF SOLDER AND BENT uP

FIGURE 5. Removal of Component Mounted
in Such a Manner That its Leads Cannot
Be Cut to Free it From the Board.

LUGS ALREADY CLEANED

FIGURE 6. Removing Defective Can
Mounted Transformer.

2. Insert a screwdriver between the wiring foil and the
“bent-over’’ component lead and bend the lead perpen-
dicular to the board. (It may be necessary to apply the
soldering iron to the connection while performing this
step as it is sometimes difficult to completely break the
connection by brushing.) Do not overheat the connection.

3.  While applying the soldering iron to the connections,
““wiggle’’ the components until it is removed.

4. Remove any small particles of solder imbedded in the
panel.

5. A thin film of solder may remain over the hole through
the board after removing the component. Pierce the film
with the lead from the new component after heating the
solder film with the soldering iron.

6. Insert the leads of the new component through the holes
provided. Cut to desired length and bend-over the ends
against the copper foil. Resolder the connection with
60/40 low temperature solder.

REPLACING COILS

The terminal lugs of these components are not ‘‘bent-over’’
against the foil in most cases. Therefore, brushing is not
necessary. Heat one connection until the solder becomes
molten and wiggle the coil back and forth until the connection
is broken. Continue wiggling and apply the soldering iron to
the other connections and lift the coil from the board while the
solder is still molten. Insert the replacement coil in the exact
same position and solder the connections.

REPLACING RATIO DETECTOR AND IF TRANSFORMERS

There are usually seven or eight soldered lugs on a ratio
detector or transformer and six on the radio IF Transformers.
Replacing these components requires more time and patience
than required for the other components. The following pro-
cedure is recommended.

1.  Apply the soldering iron to one of the connecting lugs.
See Figure 6.
Note: On some transformers, it will be necessary to
bend the mounting lugs perpendicular to the board while
the solder is molten, so as to be able to brush away the
solder.

2. Cut off the transformer lugs as close to the board as
possible. Repeat step (1). Clean away any specks of
solder which might be stuck to the panel. See Figure 7.





