












































































































































































































































































































































8. clock radios

Clock radios are now as common as the ordinary ac-dc set.
The technician is missing a lucrative source of business if he turns
down clock radio trade because he doesn’t feel qualified. It should
be emphasized that more than 75% of clock radio troubles are in
the radio itself — and the radio in a clock radio is no different from
the ordinary ac-dc set. Since it is assumed that the technician is
familiar with the ac-dc set, this chapter will discuss the difficulties
peculiar to the clock.

TYPICAL CIRCUITS

Referring to Fig. 8-1, note that there are two time switches:
§1 closes automatically at a preset point in the clock cycle, while 2
is the usual oN-oFF manual front-panel control. These two time
switches (ON-oFF and MANUAL) are in parallel; either one can switch
the set on.

In all clock radios, the clock is connected directly across the
power line, independent of all switching. Is is impossible to switch
the clock on or off. This rather fundamental fact may save service
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Fig. 8-1. Schematic diagram of a typical clock radio. Raytheon Mfg. Co.
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Fig. 8-2. A clock radio power supply.

time with a faulty set. No matter what the complaint, if a clock
radio is plugged in, the clock should start instantly, regardless of
switch settings or the state of switch circuitry. (The second hand
should start spinning immediately; if there is no second hand, listen
for the hum of the clock motor or watch the minute hand to observe
movement.) The clock is completely independent of the radio.

It should also be noted that the manual oN-oFF switch (52 in
Fig. 8-1) can be tested from the front panel. Since this manual
switch is in parallel with the automatic time switch (SI), the man-
ual switch will turn on the set, even if the automatic switch is open.
(Of course, if the automatic switch is on, the manual switch will
have no further effect.)

The outlet plug receives current when either of the two switches
is turned on. Thus, if an external appliance is plugged into the
output plug, it can be automatically activated at a preset time by $1.

Figure 8-2 shows a clock radio power supply with the clock
(motor coil) connected independently across the line. It is as if
the clock and the radio were two separate appliances, using a com-
mon plug. Again, if the clock doesn’t work, this fact has nothing
to do with the radio — check the plug wiring and clock mechanism
only, ignoring the radio completely.
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Plug CAI has an interlock PI (something like the cheater cord
on TV). The entire clock assembly is inside the dashed line marked
CL1 and includes time switch SI. When the clock ‘“rings,” time
switch SI closes, completing the circuit to clock outlet COI and
general chassis ground, permitting primary power to reach the
radio circuit.

Figure 8-3 shows a three-way portable with provision to plug
in the clock when operating on alternating current only. Except
for built-in switching within the clock assembly (not shown), the
circuit is straightforward.

The clock is plugged into the safety interlock switch. As in all
clock-radios, this places the clock directly across the a-c line. One
caution must be observed — the clock must not be plugged in except
when the set is operating on alternating current. (Figure 8-3 shows
the set in a-c position.) This a-c position connects the lower con-
ductor of the plug to chassis ground, permitting the upper conductor
of the plug to supply the selenium rectifier, resulting in direct cur-
rent passing through the 150-ohm resistance of the tapped resistor
and then through the 2,700-ohm resistor to the set proper. Another
path of current is through the 2,000-ohm resistance of the tapped re-
sistor to supply the series filaments.

CLOCK REPAIRS

This book is not intended as a course in clock repair, even
though this chapter should encourage the radio technician by show-
ing him how to keep many clock radios going. However, the authors
definitely do not wish to encourage unnecessary tinkering with clocks
and clock mechanisms.

As is true of all machinery, the clock in a clock radio set will
eventually break down under normal wear or with the accumulation
of dirt.

The following is a list of clock mechanism repairs that are
not difficult and can be accomplished in any well-equipped radio
repair shop:

1. Replacement of broken crystals.

2. Replacement of damaged bezels and knobs.

3. Replacement of inoperative rotors and open coils.

4. Vibrator and alarm adjustments.

5. Cleaning of clock mechanism.
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Fig. 8-4. The front plate
of a typical radio clock.
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TYPICAL RADIO TIMERS

In order for any technician to service a timer intelligently, he
should understand how one works. A radio timer is any device pre-
set to operate an appliance at any given time. There is no better
way to understand timing devices than to go through an actual dis-
assembly procedure and, as each part is removed, study its relation-
ship to the parts with which it mates.

In most cases, however, the most economical course, if mechan-
ical failure is suspected, is simply to replace the entire clock mech-
anism.

Disassembly of a Telechron C57 movement is discussed below
and a Sessions movement is shown later.

Disassembly of Telechron C57 movement. (Figure 8-4 shows
the face of the clock movement; the parts numbered in Figs. 8-5 and
8-6 are indicated in parentheses below; and Fig. 8-7 shows a final
exploded view.)

. Take off the clock control knobs.

Pull out the clock plug from the receiver receptacle.

Remove the hex nuts and cover from the rear of the clock.

Remove the clock from the cabinet by taking out the four

screws at the corners of the clock front plate.

. Disconnect the wire connections from the field coil (25).

6. Take out the mounting screw in the laminated iron core
at each side of the rotor (24).

00 1o —

ot
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Fig. 8-5. Rear view of Telechron clock. Telechron Div. of GE.
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Fig. 8-6. Front view of Telechron clock with front plate removed. Tele-
chron Div. of GE.
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Fig. 8-7. Exploded view of the Telechron clock movement. Telechron Div.

of GE.

10.
11.
13.

14.
15.
16.
17.

18.
19.
20.
21.
22,
23,
24,
25,
26.
27.
28.

. Move the core and the rotor off and over the time-set shaft

(8) . The rotor unit spacers (13) will then drop off.

Push out the rotor from the yoke formed by the core.
Remove the screw and nut to separate one of the sections
of laminated cores.

Push the coil off the cores.

Set the selector to wakE and the sleep control to zero.
Remove the switch contact assembly (7) from the bracket
mounting.

Pull off the second, minute, and hour hands.

Pull off the alarm-set dial.

Remove the dial face and the paper dial spacer.

Remove the front plate assembly (16) by removing the
three screws that hold it.

Remove the switch shaft and bushing (3).

Remove the alarm-set shaft (33).

Remove the sleep control shaft assembly (35) .

Remove the sleep switch lever (30).

Remove the alarm-set sleeve (17).

Remove the hour hand sleeve (18).

Remove the intermediate gear assembly (34).

Remove the time-set shaft and bushing (29).

Remove the sleep switch friction assembly (29).

Remove the minute hand sleeve (20).

Remove the cam shaft assembly (28).
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Fig. 8-8. Exploded view of typical Sessions clock movement, with parts
description. Sessions Clock Co.

29. Remove the switch yoke lever (4).

30. Remove the sweep second hand shaft (22).

Reassembly is in the exact reverse order of disassembly; that is,
to reassemble, start at step 30 and work backwards to step 1, assem-
bling instead of disassembling.

For comparison of the Telechron clock movement discussed
above with another typical timer, refer to the exploded view of the
Sessions movement shown in Fig. 8-8.

GENERAL SERVICE INSTRUCTIONS

The general service instructions given below are sufficient in
detail to provide the technician with the necessary precautions and to
guide him along proper lines when servicing clock timer mechanisms.

Preliminary inspection and test. When a timer is brought in,
find out from the customer what is wrong in the behavior of the
clock. Visually inspect for any obvious defects, such as bent shafts
or hands. If visual inspection reveals nothing, plug the movement
into a proper power supply and observe its behavior. See Table
8-1 for possible troubles.

Disassembly of movement. In disassembly of clock movements
be sure to observe the following precautions:

1. Knobs. Some knobs are push-on types, others are threaded.
Remove the push-on knobs by grasping them and pulling
them off, unscrew the threaded ones. Remember not to use
force; damaged knobs may be a nuisance to replace.
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2. Bezels. To remove a bezel with tabs, straighten the tab that
is bent over the dial back. Bezels that are crimped may, of
course, be removed by straightening out the crimp.

3. Crystals. If a glass crystal is used, it may be removed after
the bezel is lifted off. Some plastic crystals are attached to
the dial by tabs that are part of the crystal itself. The sug-
gested procedure for removing these plastic crystals is to use
an electric hot plate; to lessen the danger of the crystal over-
heating and catching fire. Do not overheat; plastic crystals
burn very easily. Heat the crystal near the plastic tabs. When
heated, straighten the tabs and remove the crystal. Other
plastic crystals are simply snapped on the dial by short tabs.
This type of crystal is removed by pulling the crystal off
gently.

4. Hands. Clock hands may be removed with thin-nosed pliers.
Remove each hand individually by grasping it as close to
the shaft as possible and pulling gently. Avoid scratching
the hands and dial with the pliers.

5. Dials. A typical dial may be removed by bending the “ears”
that are bent over its back and lifting the dial off. Some
dials are held by rivets; care must be exercised in the removal
of these.

6. Soldered connections. Excess heat may cause damage. There-
fore, use a small iron and apply only enough heat to loosen
the electrical connections.

CLEANING AND LUBRICATION

1. Cleaning for appearance. All repaired timers should present
their best appearance. Clean plastic crystals with a soft cloth
or facial tissue, using only water. Glass crystals should be
cleaned with a good glass wax. Bezels should be cleaned
with a soft cloth moistened with soapy water; don’t rub too
hard or you may remove the lacquer finish.

2. Cleaning movements. To clean a movement, completely
disassemble it and clean all moving parts in carbon tetra-
chloride or a similar cleaner. Oxidized oil may be removed
by rubbing it with a fine grade of steel wool moistened with
carbon tetrachloride.
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Table 8-1
Part No. in
Defect Cause Figs. 8-5, 86, 8-7
Clock will not operate Defective field coil 25
Defective rotor 24
Binding of parts -
Defective clock switch 7
Clock loses time Binding parts -
Defective rotor 24
Timing shaft bent 8
Broken or damaged gear
teeth 8,10,17, 18,
19, 20, 21, 22,
28, 29, 33, 24
Too little friction on
minute-hand sleeve
assembly 20
(Spring defective) 31
Clock noise Rotor defective 24
Alarm armature
improperly adjusted

Loose parts
Binding of moving parts

3. Lubrication. Do not use too much oil. Too much oil col-
lects dust and later oxidizes; in addition, it may stain the
crystal and dial. Apply the oil with a small wire. Use only
clock oil, such as Hye’s Celebrated Oil or its equivalent.
Lubricate the two arms, the bearing holes for the operating
shafts in the front and back plates, and the end of the sweep
second shaft at the back bearing plate. Using graphite,
lubricate the levers and cam gears.

ALARM AND SWITCH ADJUSTMENTS

After the clock has been reassembled, the following adjustments
should be made:
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1. Turn the function switch to the AUTOMATIC WAKE Or ALARM
position.

2. Set the automatic (alarm or wake) dial hand for any desired
time.

3. Turn the time set knob, or clock hands control, clockwise
to the preset alarm hour. The radio (or alarm) should turn
on automatically. (Make certain that the switch contacts
close at the alarm hour.) Continue to rotate the clock hands
and note if the alarm (or wake) vibrator arm drops toward
the field core 7 to 10 minutes after the set was automatically
turned on.

4. If the switch contacts do not close at the correct time, the
minute hand should be moved to make the necessary adjust-
ment. The time-set knob should be held firmly while the
minute hand is being moved.

5. To adjust the alarm period, set the clock so that it reads 10
minutes after the time set for the alarm. Slowly turn the
adjusting screw in, until the shut-off lever just slides over
the edge of the screw head . (When the alarm shaft is in the
OFF position, there must be clearance between the shut-off
lever and the vibrator adjusting screw at all times.)

6. To adjust the tone of the vibrator, connect power to the set,
have the vibrator operate, and bend the vibrator arm (close
to its anchor point) nearer of farther from the field core.

INSTALLATION OF SWITCH TIMERS

Many times there is a call for installation of a switch timer in
an ordinary ac-dc set. It is possible to purchase a timer mechanism
and mounting bracket that may be installed in some radio cabinets.
Every case requires a different installation approach, so make a care-
ful study of the problem before attempting installation. If a timer
cannot be installed, due to lack of space, for example, obtain a
separate timer mechanism (including the clock and all switches)
into which the radio may be plugged. The timer is plugged into
the a-c line and, in effect, the radio is converted into a clock radio.
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Mercury cells, 33
Oscillator, alignment, 93
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B+, 6
clock radio, 17
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For the purpose of standardization, lengths and widths shown are
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Fig. 2-14. Master NEDA battery list.



