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- REFRIGERATION AND AIR CONDITIONING

It is not our purpose to make a comprehensive study
of the entire motor compressor assembly, but it is our
intent to limit the discussion to the motor and its vari-
ous ramifications. The foregoing nebulous informa-
tion was presented to create a basis for the ensuing
discussion.

All motors used in Philco refrigerators, freczers and
air conditioners are single phase, alternating current,
induction motors. The difference in the motors lies
in the starting circuits and their horsepower ratings.

“Single phase”, “alternating current”, “induction
motors”. The terms which were used to describe the
morors, require further explanation,

ALTERNATING CURRENT

If current flows through a circuit in one direction,
stops, then flows in the opposite direction, stops, an
then repeats the procedure over and over again, it is
said to be alternating current.

The number of times the current goes through this
cycle determines the frequency. Most of the current
consumed in the U. S. is of the 60-cycle variety. That
is, the curren changes direction 120 times a second,
or goes through the complete cycle 60 times a second.
Some sections of the country, such as Long Beach,
Calif,, have 25-cycle current. See Figure 1, for a visual
presencation of the cycle concepr.
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FIGURE 1. Single-phese current—one cyclo variation
PHASE

The nameplate of an ac motor also contains informa-
tion pertaining to the number of “phases”. This
indicates the kind of alteratiog curren that sust be
supplied to that particular motos

Alternating currents can be di 1d d into chiee clss-
fications; single-phase, two-phase, and three-phase.
:lucldnuon of these ‘cypes” and. cheie e

Since most of the systems ate of the single-phase
type, they will be discussed first. Keep in mind that
most of che systems supply the Sl ‘phases of cur-
rent at 115-volt

Singlephase poyer at 115-vols is supplied by 2
two-wire circuit. 1f a combination 115- an
B s el trcuie used, This pacsic
lar arrangement is used on Philco ranges and lmmms
the variety of speeds available o the home maker.

Ordinarily, house lighting and appliance circuits
are connected to a single-phase supply; for this reason,

SURRENT IN A PHASE

2o L

PHasE 2RO |

CURRENT IN B PHASE

FIGURE 2.

Rotating magneric fleld of 2-phase, Z-pole moter
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al o Philcorofeigertors,fresers, and e condiioners
used in such places are equipped with single-phase
motors.

electric power is i e
R e e

in Figure 1. The graph represents one cycle or two
alternations. The current starts at zero value, builds
up t0 2 maximum, and then decreases to zero again at

the end of one alternation.

ckward direction.  As
can be seen, a single-phase current stops and reverses
its direction of flow each half cycle.

The basic single-phase induction moror is not self-
starting because of ature of single-phase current,
as will be explained later. Special starting devices are
required.

Two-phase electric power consists of two single-
phase_circuits acting together to_produce a single
Actually, a two-phase motor is one
whose sttor windings contains two separace single
phase windings. The current in one of the two-phase
circuits lngs Behind the curreat in the other circair
by a quarter of a cycle.

The lag or time displacement between the two
circuits causes the motor winding to produce a rotating
magnetic field. See figure 2. This illustration shows
how the magnetic field produced by the two currents
flowing through the stator windings of the two-phase,
two-pole motor is caused to rotate.

“The position and the polarity of the magnetic field
are shown for each successive Vs of a cycle. The illus-
o shows ene complens rotatisa o tha magasic
field.

xh.. ||Iu§rrmnn may give {I\c nmpmssmn that the

gnetic-field rotates in ste his is an erroncous
Impression derived From the selatively few positions
chosen for illustrative purposes. ' If the position and
polasity of the magnetc feld were charisd  for very
small intervals of time, the mr:\zien would appear
continuous, which, in reality, it is. In an induction
motor, the rorational speed of the ragnctic field i
termed the synchronous speed.

The magnetism prmluccd by single-phase motor
winding has dead spots in it. these occurs at
cach roxersal of the gurrent, “With £wosphash pORAE:
things are differenc. In this system, the magnetic field
is continuous because when one of the phases stops to
reverse, the other is at its maximum value, Two-phase
morors are self-starting because the rotating magnetic
field is established as soon as the stator coils are ener-
gired. By comparison, in the single-phase motor, this
condition s only esablished when the movor is
approaching full speed.

While two-phase motors are not used in Philco
appliances, it is their self-starting principle that is of
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interest at this time. As previously mentioned, single-
phase motors are not self-starting and this inherent
deficiency is overcome in single-phase motors of the
split phase type by designing them to start on the
phase principle.
‘The difference in the design of the running and the
i uces a time lag between the
e two circuits. igure
3. While chis time lag is ot 8 true two-phase dis-
placement, it is sufficient to produce a rotating mag-
Eetic Reld!chat will tact the motor,
-phase power, usually transmitced on three
i i e R s ype of
electric power, the dlsplncemem or time lag betw
ach phase is % of o Toee phase power 1 =
used le-room ioners, bur is mentioned
e e e

FIGURE 3. Schamatic for split-phase motor wit

contrifugal switch

TYPES OF SINGLE-PHASE MOTORS &

‘Three types of single-phase motors are used in P
appliances. They are: split-phase, capacuor, an.
shaded-pole. All inrée of fucse are induction motors.

with internal slots to receive the motor winding is
shown in Figure 4.

Only the stator winding receives the=in~ current.

magaetic induction in
secondary of a transformer.

8
g

The rotor of an induction motor Joygs lke a slid
mass of iron, but actually is made.y S’ laminated
ool discs, ThelromREE L] Ved in the
laminations, are all joined at the the rotor
cuits through
The bars and end it provide a low
resistance cizeuie thiough whith the faacedlie g 1
rent

The rotating magnetic field sec up by the stator
winding and the resulting rotor mugne'~ %eld interact
o cause the foration GF the sobriin smechk madiea
ning.
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Two factors determine the speed with which an

induction motor runs: the number of poles in the
stator and che frequency of the electrical supply. Since
neither of these factors are easily varied, induction
motors are not readily adaptable for various speeds.

The relation between the speed of the revolving
‘magnetic field, the approximate speed of the rotor, the

requency, and the number of poles of an induction
‘motor is shown in Figure 5.

The difference between the speed of the revolving
‘magneric field and the rotor speed is called the slip of
the rotor. In some fan motors, the slip is much greater
than cha indicated by the chart. In the case of the
six-pole, 60-cycle motor shown in the chart, the slip
is 100 rpm. If the motor is designed with a high-
resistance rotor, its slip may be as much as 200 rpm.

SPLIT-PHASE MOTORS

ext portion of the discussion will cover split-
s Bhotors.

e ace o geners clas

ications of motors of
plicphase oype. One type opersis without 2
s i a capacitor to produce
o i This ng(-s the motor a greater
ity under load conditions.

Air conditioners use this type of motor, because it
is possible that the air conditioner could be restarted
before the pressure in the system had time to equalize.
A motor wabout this added torque could not st
against the b head pressure.

"phase motor uses a capacitor, it is
n as a capacitor motor.
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Thestacting corque of alltypesof sl phase morors
is deu

In capacitor morors, the strting torque i
2150 affcced by the sie of the capacior

Split-phase momn shat operse without capainors
have about 60 percent as

of wire in the

In capacitor motors, the ratio of the wire sizes and
the turas is quite different. In this type of motor, the
wire in the sarcing winding is only sbout hoe thes
smaller than that in the running wi

fractional horsepower.

‘The action of the capacitor in the starting circuit
can be explained by considering a few basic principles.

If an alternating current flows through coils of wire
(such as in the starter winding of an induction motor)
it does not keep up with the impressed voltage.
definite displacement of the current in relation to the
voltage occurs, The current lags the voltage accord-
ing 10 the number of turns in the coil. Since the run-
ning winding has a very large number of wrns, the
current will lag the voltage to a considerable extent.

On the other hand, if an alternating current is first

ing, the lag can be compensated for. If a capacitor of
the proper size is used, it is possible to make the cur-
renc lead the volage. By using the correct size
apacior,the curtent can be made o led the volisge

amount necessary to give the best starting
chmmmncs

If must be remembered that a definie time displace-
ment between the current in the two stator windings
is necessary to produce a rotating magnetic field and
the remulting sarting torque. The neater chis displace-
ment approaches the two-phase principle the better
the starting torque will be.

More about the split-phase motor without capacitor.

This * trpe of motor contins the comvention run-
ning and starting windings in the sator with some
rype of disconnecting switch in the starting winding.

y comparison, the capacitor type motor (used in
lhe air conditioner sealed system) uses the same princi-
ple as above, but a capacitor is added to improve the
starting characteristics of the motor.
selationship becween the current i the runniag wind-

ing and the current in the starting characteristics as a
two-phase motor, but turns single-phase after the scart-
ing winding is disconnected.

November, 1954



November, 1954

There s always a Iag between the lternaing curcenc
that flows through the running winding and the im-
pressed voltage. ~ This relation between Gt
voltage is true when alternating current flows through
any coil of wire. The extent of the current’s lag is
determined by coil design. And, as previously ex-
plained, if a capacitor is introduced into the starting
winding circuit, its effect is to cause the current to lead
the impressed voltage. If the running winding is
designed so that the current lag behind the voltage
represents Y of a cycle, and the swrting winding has
sufficient capacity effect to cause the current t0 lead
the volmags by 16 of n cycl, hea the oeal phase spread

two currents sets up a perfect rowting
magaetic fild (Vi yce). The capacicor moror sars

e a5 any twophase morme.

“There is anocher type of capacitor moror tha both
starts and runs with a_capacitor in the circui
stacting winding, which is termed che ausilicy il
ing, remains in the circui all the time

When this motor approaches about 80 percent of its
full speed, the starting capacitor is disconnected from
the circuit and a smaller running capacitor is con-
nected in its place.

The switching action may be accomplished by one
of two methods, a centrifugal switch (see Figure 6)
or an electrical relay.

“There is yet another type of split-phase motor. This
motor starts and runs with the same capacitor in the

e I
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;

circuit, It is ne that the capacity of the con-
denser be low, and therefore, the strting torque will
be low. This limits the use of this particular type of
‘motor to devices such as fans.

The final type of motor is the shaded pole, single-
phase type.

It is ordinarily employed on fans and automatic con-
ols that require very ltcle starting torque. It is \lud
extensively because of its simplicity and reliability. It
iz relly a vasaton of he splsphse oype in wh h

is produ
citarof coppecCaRlioE L B alh
Out of phase currets are induced in these single-turn
copper coils, which are embedded in the pole faces.

There is eaough time difference between the copper-
coil current and that of the starc winding to produce
a form of rotating magnetic field, The field s strong
enough to produce only a limited starting torque,
Since_ there are no switching devices used, the shorc.
circuited copper coils remain in the circuit and carry
a useless induced current while the moror is running.

Figures 7, 8 and 9 are presented convenienly juxta-
posed to permit comparison of the various types of
motors.

GENERAL TESTS FOR MOTORS

Generally, it is impossible to check the motors used
in Philco products because of the sealed condition of
the system.

YARN_PACKED
BEARING,

FIGURE 6. Split-phase motor with contrifugal switch
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Gty e e el
are the usual limits of the chey i be made in
the sealed system. If the synem )sc\l(opcn for repairs,
it is possible to detect burnt windings by he character-
istic odor of burned insulation in the freon that

(o delve morespeifall ino che generl e for
‘motors, it will be necessary to also discuss tests that are
only applicable o motors that re not complecly en-
closed.” Motors such as fan motors.

Tests applicable to all motors:

eck the windings for grounds by using a con-
mm)!y tester. Apply one test lead to the motor hous-
ing or motor compressor shell and the other to the
motor leads.

2. Check the windings for an open circuit with
some form of continuity checker, such as an ohm-
meter.  Winding. resistances are relacively low in
obmic value,

3. If the motor shows neither open or ground wind-
ings, make a running test using special test leads that
by-pass circuits external to the motor itself

These test leads must be constructed nccmdmg t©
the sarting circuit of the motor under test. If the
motor uses a capacitor in the start circuit, it is neces-

sary 1o use test leads incorporating capacity in the starc
porion of the test circuit.

It must also be borne in mind that the conact switch
in the starting circuit must not be depressed for more
than three seconds. Otherwise, the motor windings
will be damage

4. If the circuit breaker in the test leads opens or
the fuse burns out; or if the motor heats excessively on
the running test, the winding is probably short-
circuited and the motor requires replacement.

Tests applicable to accessible motors:
FIGURE 8. Copaditoratan split-phate malor

1. Tnspect the oil wells to see if the
If dry, the bearing may be damaged.

ing is dry.

Remember, however, that some of he i fao
motors do et require oiling. If there
on the motor, it needs no additional lubnmllon

2. Check the bearing by placing one band on the
motor frame and the other on the rotor shaft. Any
appeeciable widewise or upand-down morion of che
shaft means that the bearings are bad and should be
replaced.

Indirect tests for motors not operating properly:

1. Check the lmc voltage supplied by (he powu
company. Although there is some v
within which limies the appliance wil operst, it i
possible that there s insuficient voltage for proper
opcmnun of the motor.

2. Check the house wiring to make sure ther

madequnm wiriag causing 3 drop 1n volizge to the
FIGURE 5. Copacitoratar, cepocitorun splivphase mator appliance.
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3. Check for defective electrical equipment operat-
ing from the same voltage source.
Defecive clecrial equipmens, such a3 motor with
ded or shorccircuiied windiog, will de
from the he

Replacing or repairing such
equipment will correct this condition.

TRANSFORMER OPERATION

It might be well to consider the method of coping
with line voltages that are not of the correct magni-
tude and/or frequency required by the equipment.
This condition is found occasionally in the U. S.
nd is quite prevalent outside the coun

ight be necessary to opeate 13-l ai con-
ditionerFrom a 330 vel Soeer 3 20bval job from
a 230-volt smm:e. or a 230-volt model from a 208-volt
source, etc.

And, of course, there is always the possibility of
frequency variations. In many countries outside the
U. S. 50-cycle power is the only kind available, Al-
though the voltage may be of the correct magnitude,
the Tower operaciog fequeacy makes it impracteal
to operate the appliance from this source.

To correct for improper voltage, incorect frequency
or both, transformers are used.

Since the transformer can in no way alter the fre-
quency of the power passing theough ity it must be
designed to alter the voltage so that the moror will
run properl

hes are two oypes of transformrs n general e
Standard two-coil and

REFRIGERATION AND AIR CONDITIONING

wasaren
| iRoN core
PRMARY 1L secoromry
s sTavoARD.
= TRANSFORMER
PRMARY seconoaRY.
]
FIGURE 10, Standard transformer

of voltage generated. If the primary has 200 turns
and the secondary 400, the voltage will be doubled.
On the other hand, if the secondary had 100 turas, the
voltage would be half the line voltage.

In the standard type of transformer, the primary
and the secondary windings are completely separate
entities. This separation is not necessary.

LAMNATED
(===m=y] IRON CORE
~‘ [t

T

2307
PRINARY

The purpose of the transformer is to lower or raise
the voltage to the level necessary. The design of the
wransformer varies greacly and depends upon.the type
of clectrical circuits in w sed.

Figure 10 shows a typical two-coil transformer. It

consists of a laminated iron mm with one or more
coils of wire wound on the Thc coil that is
Comocted o the power soures 1 called the primary.

The one that is connected to the load is called the
secondary.

The alternating current in the primary windiog

and to make the transformer more efficient.

The ratio of turns in the primary winding to the
turns in the sccondary winding determine the amount

PHILCO SERVICE SUPERVISOR

8 230v
PRIMARY

HiG
UNEV

FIGURE 11, Autotrans
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In the autotcansformer, the same winding acts as

both primasy and secondasy. This ype o transformer

is illustrated in Figure 11A and B. It shows the con

nection necessary to obtain llS»vohs from a 230- volr
source.

11C shows the position of the wps on the coil
e en o easlommation. The
voltage V1 would be greater, and V2 would be less
chan the line volmge. The positions of the taps on
the coil determine what the secondary voltage will be.

11D shows a multitap autotransformer. It is sui
able for connecting t power supplies having a variety
of line voltages, or of generating different secondary
voltages.

So far, the problem of voltage variations have been
considered.

Frequendy, che problem of frequency discrepancis

s'a matter of adjusting the voltage of the
LT properly even though it is sup-
plned with current varying at the wrong frequency.

e frequency is t0o0 low, there will be an appre-
cable power loss and the motor will not run up to its
rated speed. Therefore, the voltage must be boosted
o compensate for the lower frequency.

Similacly, i che frequency is oo high for the motor,

e voltage must be lowered.

This is not to infer that motors can not be run on
frequencies that are other than the design frequency.
Rather, it s pointed out that there is a method of com-

osation.

n be run on incorrect frequencies under

eemun condmuns. such as light load and relaively
mall deviation from the correct frequency. It is

B e e such variations, however.

STARTING RELAYS

An automatic switch is necessary to cut out the start-
ing winding on split-phase motors. The two most
idely used types are the curcent type and voltage
xype relay:

rrent type (series coil) may be used on
srrzlcg:l e capacitor types. The
swi

e mnnm winding  als
through the series relay coil.© P

The stating current of the motor s very heavy, and
the magnitude of the current is sufficient to cause the
relay o close, thus putting the starting winding in the
circuit. When the motor reaches about 80 percent of
its full speed, the starting current is reduced so much
that the relay coil can not hold the conracts closed,
and the contacts open o disconnect the sarting wind:
ing from the circu

The voltage type (or shunt coil) is used with
capacitor_motors only. It has the contacts normally
closed. The relay coil is connected in parallel with
the motor starting winding, When the current is
applied to the motor, both running and strting

PHILCO SERVICE SUPERVISOR

windings are energized. The voltage across the start

at about 80 percent of full speed, the relay coil is
swong e e e
inding and capacior from the circuit, After

contacts open during the running period.
ning motor becomes excessively overloaded, the voluage
across the starting winding drops sufficiently to allow
D= ke closesd cue the waring wiadiog back
into the circu
The voltage type relay is used in capacitor motors
for certin obvious advanusges, An important scor
s that the same relay can be used regardless of horse-
power and motor specd. With current relays, the cur-
rent coil must correspond to the current rating of the
e i ooy th use of diecear retays for
each motor rating.
In some «pphnncei, particularly air conditioners,
it is necessary to use a rela juential contacts.
f the motor of the compressor and the fan motors
were 10 starc simultaneously, the current would exceed
the limits sec by the local power companies. To climi
nate this simultancous drain, the starting relay i

contacts for the starting of the fan motor are one
operation,

OVERLOAD CIRCUIT BREAKER

Philco protects the motors of its appliances by &
thermostatic circuit breaker.

e circuit breaker consists of a resistor and a bi
meuallic die (Ses Figure 12) tha open the circi i
he temperature becomes excessive.

he breker's peration s wigered by two sices
of hm Fusr, the heat caused by the motor current
passing through the resistive clement, The second
Source 1 the heaederivd from the motor ielf, When
the motor draws excessive corrent, o when the dircuit
breaker becomes warm from any other cause, the co
acts will open and stop the compressor motor.
Since the overlond cirut bresker is self resting
intermittent operation of the motor wil occur untl
he condicon causing it (ripping is removed.

Bl-HETAL
oisc

FIGURE 12, Overload dreit bracker
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ELECTRIC RANGE

ELECTRICAL TROUBLE SHOOTING

Trouble shooting the electrical end of the range is
one of the more fascinating phases of range work. It
is interesting because it presents a challenge to the
service technician—a challenge that can be dispatched
with speed and facility if the technician has trained
himself thoroughly.

There are essentially two categories of troubles that
in range electrical circuits: opens and shorts.

ce, only a partial shor, or an incomplete e
bue if it deviates from the correct reading, it is bound
to fall in one of th classifications. Usually a
short is though of in terms of acircuit presenting 1o
resistance and an open as a circuit showing an infini
resistance.

It is true that a partial is more difficult to uncover,
and often is the cause of more trouble than its more
complete kin.

Frequently, a partial short will be erratic in its
behavior and cause misleading indications. The same
is true of the partial open.

Shor circuits are the most serious trouble that may
occur in electrical circuits. A short, particularly a
Complete short, sets up a condition of tremendous
Current flow. This flow can do grear damage.

It can cause the wires which carry it to heat exces-
sively and possibly cause a fire. OF course, if the
Gircuic is properly fused, this possibility is virrually
eliminated.

Short circuits need not only occur across the source
of voltage, but another type of shor, grounding, can
cavse shocks and a wide variety of troubles. Open
circuits, on the other hand, are relatively less hazard-
us.  They do nor bring about the dangerous condi-
tions prevalent in shor circuits

e of the most perplexing of all the kinds of
trouble that occur is the intermittent trouble.  This
might encail either the short or the open. It is the
most difiicult type to locate and rectify. Many times
it is necessary to let the trouble age for awhile uatil

it gets around o doing a full time job. Often a

readings. In such cases, it is important to know the
correct operational characteristics of the range 50 that
the trouble can be located easily when the defect makes
itself known.

Locating trouble is aided to a great degree, by cer-
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fain test instruments. Some troubles are impossible
t0 locate without the use of these instruments.

Probably the simplest and most inexpensive of the
test equipments available, is the test lamp.

The test lamp is @ device used for checking the
approximate voluage of a circuit. It is not as

2 test as the voltmeter, but is convenieat and suf-
ficiently accurate for a rough approximation of volt-
age. For instance, on the range, two voltages are
normally encountered, 115-volts and 230-volts. The
two voltages are readily indicated by the test lamp.

On the 230 vole circuit, the lamp glows brightly.
On the 115 volt circuit, its brilliance is vastly
diminished.

It is importaat to make sure that the test lamp is
of the proper rating so as to withstand the voltage
under test. A test lamp whose rating is t00 low might
be damaged, and could possibly do irreparable damage
to the circuit under test.

= ——eg

FIGURE 1. Neon test lamp

ERRATUM

A mixup in terminology occurred in September's
Freczer article. “Latent heat” and “seasible heat” were

used erroneously.

‘The following definitions are presented to clarify the

situation,

Latent beat—that heat which brings about a change.

of state.

Sensible bear—that heat which causes a change in

temperature.
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FIGURE 2. Philco Circuit Testor—Model 7005

As it has been mentioned, the test lamp is efficacious
only so long as the answer to the problem requires
but an approximation of the voltage,

For more precise measurements, it is necessary t©
use a multimeter. The meter combines chree functions
in one instrument and in so doing covers every possi-
bility of the troubles that might be encountered,

The three functions are the voltmeter, the ohmmeter,
and ammeter. One of the most convenient forms of
the multimeter is the Philco Model 7005 Circui ester.

The ohmmeter is used in trouble shooting electric
ranges to indicate cither an open or a short circuit
and o the degree which the trouble exists. When
used as an ohmumeter, the 7005 has its own internal
voltage source dry cell batteries. If the test leads from
the ohmmeter are shorted together, a path is com-
pleted from the dry cells through the meter move-
ment, causing the ncedle to be deflected full scale.
The same effect is produced when a short s encoun-
tered. Shorting across the test leads checks to make
sure the meter will read the short properly.

It is of the utmost importance that the ohmmeter
never be used to measure any part of a circuit so long
as voltage is applied. If this warning is nor heeded,
it is possible fo destroy the meter movement, or
least damage it to such an extent tha it will not
operate with the accuracy required.

10
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The 7005's volumeter is capable of measuring volt-
ages a5 high as 5000 volts. For the purpose of range
trouble shooting, it will rarely be necessary to use
ranger higher than the 250-volc one. However, i
the voltage is not known and there is a posibility of
its exceeding 250, set the selector (center) knob to the
1000-volt range first.

the deflection is lower than 250 volts, select
progressively lower ranges until the meter

ts somewhere between one-third and full scale.
1f wattage readings are required, the 5007 tester is
recommended.

Whether the techaician uses the test lamp, or the
multimetez, the ultimate success of ¢he trouble shoot-
ing procedures lie in the technician’s ability to use
the equipment efficiently and correctly.

The process of trouble shooting can be readily re-
duced © a simple and effective system.
Learn by doing” is often advised, but it is much

better to learn by doing with training and under-
standing of the equipment.

‘This should be followed by properly analyzing the
troubles and noting the indications that lead to the
source of the difficulty. In this way the technician
builds up a background of information, and trouble
shooting becomes more and more facile. Techniques
will be developed that will bring about rapid, eficient
work involving minimum of tis

The first step in diagnosing trouble would be o
ke note of the exact indications of trouble. For
example, observing chat the left-front surface unit
does not function on the MEDIUM-LOW, LOW and
SIMMER positions of the unit switch gives a definite
clue 1o the origin of the trouble,

The second step is to analyze the possible causes
of the particular trouble, and then o select the most
likely causes, and starc the trouble shooting procedure
on that basis.

e ang

‘This is best accomplished by the “process of climina-
tion” procedure.

If the example cited above were followed through
with this type of reasoning, it might be accomplished
in the following manner.

The unit works properly on the HIGH and
MEDIUM positions of the switch, but does not operate
on the other positions. What can be deducted from
this information?

Since no other indications of trouble appear 0o the
range, the trouble must exist cither in the part of the
circuit that includes only the left front unit, or in the
‘components that are used in conjunction with this unit.

The unic functions properly on the HIGH and the
MEDIUM positions of the wnit switch, thercfore, the
three connections from the heating element 0 the
unit switch must be sound.  Proper gperation at these
£Wo positions cannot be obtained unless all three wires
and connections are inact. It also indicates that the
£wo hot wires to the nit switch from the source must
be sound.
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This leads us to the fact that the trouble must lie in
the neutral lead-in wire or in the neutral connection
in the unit switch itself.

By further elimination, we deduce that the trouble
‘must be in the unit switch itself.

Now we have to find the trouble to verify the
deductions we have made. This may be done by visual
inspection or by using a testing device.

In this case, it is most propitious to use the ohm-
meter.  After removing all power from the range,
remove the wires from the lugs on the unit switch.
This is done to remove any source of error that might
be introduced by external circuit connections.

up the ohmmeter for proper indications and
pl'lce the test leads of the ohmmeter from the "N”
terminal lug to terminal 1 of the unit switch. If
the switch is good, the ohmmeter would indicate a
shore circuic on switch positions MEDIUM-LOW,
LOW and SIMMER. For the particular trouble under
consideration, the switch would show an open circuit
on these positions and prove the defect in the switch.

The above bricf description of a typical trouble
shnming routine can be used as a general guide.

culminate this article, a few general notes on
o shooting will be added.

ELECTRIC RANGE

Always remember to rurn the power off at the main
line switch when it is necessary to replace a fuse.
This Wil elimioate the pasibilthy cf peraiosti s o

e power from the range when using the
ottt any circuits.

A e lamp is 3 good piece o fest cquipment s0

roximation is required. It glows
bnghtly oa 20irols and eais & diem glow! b
exposed to 115-volts.

The many ramifications of trouble shooting could
ot be covered comprehensively inso shortan aricle
It is hoped that the foregoing information will se;

o a Tabl for tha dvciopme ol R
trouble shooting techniques on the parc of PESS
members.

Philco supplies comprehensive wiring schematics o
aid PESS technicians. Figure 3 shows a typical wiring
diagram,

There are times when the trouble-shooting tech-
niques might involve the testing of the circuic for the

the range. For thi
of the corect wattages that should be found around
che various ircuts of the range when the opersion

The table has been puc on a e that
it mighe be casily removed an in a convenient
location to expedite its usage.

FIGURE 3. Typicel wiring di
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WATTAGE CONSUMED BY PHILCO RANGE UNITS

OVEN UNITS
TorAL Ak Ak w 10 SURFACE UNITS
‘MoDEL BAKE uniT soosTeR | mroiL ol sroiL use
2 STANOARD &7
25 4000 3000 1000 4000 2 STANDARD 8”
3 STANOARD 6"
36 3900 as0 00 a0 1 STANDARD 8
3 DEwIE 6
345 3900 3500 “0 3200 1 DELUXE &
2 STANOARD 6°
1 STANDARD 8"
w2 3500 3500 w0 a0 1 STANDARD DEEP WELL
2 DEwWKE 67
1 DELUXE &
s 300 3500 “0 s200 1 STANDARD DeeP WeLL
s 4500 3500 1000 20 200 | saue As 43
2 DELUKE 67
1 DELUXE 8"
anus 4500 3500 1000 200 200 | 1 ey Ui
2 DELUKE 8
DE LUXE &
s 3900 3500 “0 200 1 STANDARD DEEP WELL
2 ELUE &
1 DELUXE &
“r 50 as00 1000 00 20| ey Ui
w5 4500 3500 1000 a0 200 | sane as a7
2 DELUKE &
s 430 3000 1300 3500 200 | 20eW0E 8
DELXE B
SURFACE UNITS
TveE OF
uNIT H MeD Mepto ") s
STANDARD |
& 1100 50 25 o n
STANDARD
- 1900 950 a5 20 3
STANDARD DEEP
WELL 1200 &0 a0 150 7
Y UFT 1250 700 310 s 0
DELUXE
i 1450 o %0 10 %0
DELUXE
4 2100 90 25 25 10
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FIGURE 1. "€

The Philco 1955 “C” Line Radio models contain a
number of new features and new circuitry which add
to the performance, versatility and serviceability of
the various models.

There are more than 35 differenc models in the
C” Line and a number of the models employ the time
tested and proved Philco printed wiring process, ot
printed wiring panels.

There are three basic panels used. Figure No. 1.
Panel "A” is used in models 579, 580, 716, 718 and
720. Panel “B" is used in model 663. Panel “C" is
used in models 583, 584, 587, 721, 722, 723, 726 and
“These three basic panels have been so designed
that they can be used in more than one chassis type
with a minimum of modification, thus resulting in
better uniformity and greater standardization with the
accompanying improvement in the ease of servicing.

PHILCO SERVICE SUPERVISOR

HOME AND AUTO RADIO

PHILCO 1955 “C” LINE HOME RADIOS

printod-wiring panels

Panel "A” is the basic panel for the new four tube
radio chassis. This chassis contains three radio tubes
and a rectifier. Al of the components except for the
speaker are attached directly to the printed wiring
panel. Figure No. 2.

An aucodyne type first detector, employing a
12AU6 pentode tube is used in this chassis e
ing a 12AV6 twbe as the second detector and first
audio amplifier. The output power amplifier stage
employs a 50CS tube to drive the speaker, Half wave
rectification is provided by a 35W4 tube.

The magnacore antenna feeds the incoming RE
signal to the grid of the 12AUG autodyne first detector.
The circuitry of this stage is such that it performs
the action of an oscillator and mixer to produce the
IF signal, figure No. 3. No IF amplifier is used in
this chassis. An autodyne detector has a high plate

13




FIGURE 2. Printed wiring panel "A"

impedance, considerably

higher than that of a penta-
grid converter.

Because of this high plate impedance
2 proportionately high plate load can be used

Thus, with an increase in plate load resistance, the
. The gain of this type

gain of the sge increases,

cireuit is sufficient 10 enable the receiver o provide

completely acceptable performance with the elimina.

tion of an IF amplifier stage,
The signal is then fed to the duo-diode section of

the 12AV6, serving as the audio detector. The triode

PHILCO SERVICE SUPERVISOR

FIGURE 3. Avtodyns Datector Couy

© 20d Datactor

section of the same tube is used as the first audio
amplifier which in turn feeds the sigaal to the 50C3
tube used as the audio output stage. A 220 mmfd
condenser is connected from the grid of this suage o
B minus in order to suppress any parasitic oscillations.

provides B+, The tube filaments are in series.

“"Tube Saver Resistor,” which limits the current surges
is placed in series with the filament string berween
the filaments of the 12AUG and the 12AV6 cubes.

A convencional half wave rectifier power suprly .4

FIGURE 4. Printed wiring panel “B"
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AC-DC OPERATION

475V

[ i

BATTERY OPERATION

43V

FIGURE 5. Model C-663 flament switching aperation
“The second basc printed wiring panc s desgoated
as the "B” panel and varies from panel "A” in size,
shape and Srcuitey. . Bresendy only one o
{adas dhis panel, che poruble model C663. Figure

o.

This model is a superheteodyne employing conven-
tional circuitry. A RS tube is used as the pentagrid
converter, the IF amplifier uses a 1U4 tube, a 1
tube is the 2nd detector and 1st audio and a 3U4 tube
in the audio outpur suge. B+ volage is obwined
cither from a 75 volt battery or from a half wave
rectifier circuit using a selenium rectifier since the
model can be opcmmd on cither the battery or 115
volt AC-DC pow

The tube filaments are connected to a switching
arrangement so thac during battery operation the

FIGURE 6. pane “C" sxclleter il
flamens ate in s parallel while on the plug

in power line operation the tube fiaments are all
in eries This arangement i uid (0 prolong tube
and batcery life. Figure

The third and, foal pnn\td wiring panel to

discussed is the “C’ panel. This paricular p.m\

R versanhzy since with four small modi-

fcaions he panel can be employed in 8 different
model receivers.

The four modifications can be further classified
as two chassis which use oscillator coil “A” and
chassis wiog osilor col "B The change o ol
lator coils i necessary due (0 a change of variable
taning condeasers,  Figare No. 6.

Of the two chassis using the type “A” coil, on
s does aoe conraln a pio HghEWAIlE piR ot

WITH PILOT LIGHT

FIGURE 7. Printed wi

PHILCO SERVICE SUPERVISOR
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HOME AND AUTO RADIO

FIGURE 8. Philco Elocrastatic Spoaker

chassis does. The necessary changes are very simply
‘made as illustrated in figure No. 7. When the chassis
re to use a pilot light, a tie stap, located on the
35Wi socket, connects the AC input o pin no. 4
of the socket. A wire jumper is placed berween
points “A” and *B" which connects pin no. 5 to pin
. 6. In the schematic diagram of fi with
me piloc light connccted, qote that Einlioe hghr is
n pins no. 4 a S0 that is in

parﬁl]el wuh one hlli D’ the 35\7& lIle filament.

d
20d °C The jumpes hea mnnms bins s, 4 a0d 5
on the 3sw4 ube socket

The basic dlﬂeuncu therefore of the radio
chassis nsmg sms wumg panel are the position of the
tie strap and wire jumper and the oscillator coil type.

The “C” ng, Hi-Fidelity, Phonorama model 1758

and the HiFidelity Phonograph models incorporate
& compleely new Philcoeletrosatic spesker. Figure
No. 8. This new type speaker is used as a twecter to
Extecd e bigh froaieacy roose,

The comsucton of the elecroatic speaker s
basically similar t a condenser. It consisis of two
metallic plates separate

T bl puvem LAk pressuce on the
diaphrag;

The xzccnd plate consists of a gold vapor deposic
upon a polyester plastic film. The plastic film is the
dielectric and is placed across the face of the rigid
plate. It is held in place by a spring loaded meral bar.

Due to its construction the speaker exhibits excel-
lent sp:n:l disbution since che segmented desgn
s e tyeste

speakers arranged in
G o o e Y irequency
range is also obained, the frequency range extending

rom inroxAmz:ely 5,000 cps 10 over 20,000 cps.
Figure

16
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The speaker functions by the varying of ts electro-
sttic fields. A polarizing voltage is obtained from
the place of one 6V6 audio output tube, through a
4.7 megohm resistor. The resistor and the capacity
of the speaker form an integration network that filers
the fluctuating plate voltage so tha it appears as a
constant value DC voltage. ~Figure No. 11 A second
voltage, obined from the same tube source, through
a resistor, condenser and inductance network is the
means by which the electrostatic charge between the
plates of the speaker is varied in direct proportion t0
the audio modulation signal. This R-CL retwork
forms a high-pass filter which passes frequencies only
above approximately 7,000 cps. Since the speaker
cannot faithfully reproduce the lower frequencies, the
high-pass filter preveats these frequencies from reach-
ing the speaker. The filter network is comprised of
Ci, Ry, L and C; in figure No. 11,

The three speed record changers employed in the
“C” line are the models M26 and M-28. These
changers feaure improvements in both the transient
response and frequency response of the crystal cart-
ridge parcicularly in the M-28 changer which is
used in the Philco, Phonorama, High-Fidelity model
1758, With the improved crystal cartridge the fre-
quency range of the Phonorama model extends from
approximately 30 cps to 20,000 cps.

Another new feature of the “C" line 3 speed record
changers is a 45 RPM adapter-spindle. Figure No. 12.
This spindle slips saugly over the sandard spindle o
accommodate 45 RPM The action of the
changer, the selecting and dropping of the records is
accomplished in the same manner as for the standard
records, by the nodding of the spindle. The use of
the spindle eliminates the need for record inserts when
using 45 RPM records on the chasger.

Three speed record player models are also featured
in the "C” line, models C-1332 and C-1334. Both of
these models are ponable types, contained in luggage-
type carrying c

FIGURE 5.

Elotrotatic spacker components
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HOME AND AUTO RADIO

SPATIAL DISTRIBUTION

ouTPUT

o 5,000

L
10,000

L i
15,000 20,000

FREQUENCY-CPS.

HGURE 10, Charactris

The record player in cach model is similar, with a
control for 33% LP, 45 RPM and 78 RPM record
specds. The erysal cartridge employed is the flip-
over type for the various speed records.

The circuitry of both models, however, differs in
the audio amplifier sections and the power supply.
The model C-1334 contains a two tube amplifier sec-
tion, with a 12AVG tbe as the lst audio amplifier
and a SOL6GT as the audio output. A 35W4 tube is
used as the rectifier for the B-t- supply. Audio output
is dhree watts.

The model C-1332 contains a one tube audio ampli-
fier with an ouput of 1 watt. The wbe employed

PHILCO SERVICE SUPERVISOR

of Philco condens

is a 2516 with the filaments in series with the 90 volc
phono-motor. A selenium rectifier is used in the
power supply. Figure No. 13.

The turntable is held in place by a “C” clamp and
removal of the turntble exposes an opening in the
curntable shelf which permis easy replacement of the
2516 wbe.

Both players, the G132 and G133 contin a
spring loaded 45 RPM adapter spindle, which de-
presses when a sndard record is placed on the tura-
ble to permit the srandard spindle o engage the
record.
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47meg.
[ F e l e
ELECTRO-

B

280v:

6Ve
OUTPUT

FIGURE 11, Elactrostatic Specker Voliage Sources

; XTAL
pickup 300K

LAYER
MOTOR

arn 10,000

Lso 20l

25L6 el

FIGURE 13, Cireut of Model C-1332 3-Speed Phonograph
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TELEVISION

NEW PHILCO TELEVISION CIRCUITS

(Part 1)

The 1955 "C" Line Television Receivers feature a
number of new circuits not used in previous Philco
models. In this article the new circuits will be dis-
cussed in order to provide the Service Technician with
adequate knowledge of their functions so that the
technician, should the need arise, may accurately and
rapidly service the receivers.

AUDIO OUTPUT STAGE-TV-300 CHASSIS

The first circuit to be considered, is the audio output
stage of the TV-300 chassis serics. Although the stage
itsclf is a conventional audio output amplifier employ-
ing a GWGGT tube, the method by which the plate
and screen voltages are obtained, in addition to the
tube’s relationship with the IF stages should be clearly
understood by the technician.
service manual covering the

If we refer to the
TV-300, PR-2812, the ciccuit diagram shows that the
cathode resistor of the GWGGT tube, instead of being
recurned to ground, is connected through decoupling
networks to the plates and screen grids of all of the
receiver's IF stages and also to the screen grids of the
eo amplifier and the horizontal output stage.

igure No. 1.

6W6 6T
AUDIO OUTPUT

T
SPEAKER

TO SCREEN GRIDS
VIDEQ ANP AND

HORIZ OUTPUT

FIGORE 1. TV-300 Audio Output Stage

PHILCO SERVICE SUPERVISOR

Effectively, therefore, the 6W6GT audio output tube
is in series with the plate and screen grid circuits of
all of the IF stages and the screen grids of the video
amplifier and horizontal output tubes. Since the plate
and screen grid of the 6W6GT twhe are fed by the
B plus supply of approximately 260 volts and the
cathode circuits of the IF stages are returned to ground,
the entire network may be considered as a series of
resistances across the power supply, from B4 to
ground. The B+ voltage, consequently, will divide
itself proportionately across this network. 1In chis
manner, at the junction of the cathode resistor and
the plate and screen circuits, a B~ poteatial or ap-
proximately 140 volts is obtained and is employed as
the B+ supply voltage for the IF stages. Figure No. 2.
A B voltage is fed to the grid of the 6W6GT tube
through a resistor divider network to raise the DC
Voltage level of the grid close to that of the cathode
and thus maincain proper bias of the tube.

Another important action takes place in the circuits
of this stage. We mentioned previously that these
circuits appeared as a series Of resistances across the
power supply. However, we must consider both the
6WG6GT stage and the combined IF stages as variable
resistances, since as the respective tubes conduct t0

B+
260 V

140 V
COMBINED

STAGES

FIGURE 2. Voltage Di
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greater or lesser degree the resistance that they repre- However, the increased curreat flow to the cathode
sent in the circuit is also changing proportionately.  of the 6WGGT audio tube, since this is a serics :mum.
In order to understand the effect this will have on the drives the cathode more egaie changing he bi

circuit, lec us consider the GWGGT audio ouput stage  on the tube and incrcn e current flow through

as one variable resistor and the entire group of IF the tabe proporconacel, this efctvely reduciag 16
stages, since they are in parallel, the other variable ance in the circuit. Immediately the voltages are
resistor. Figure No. 3A. 1t is important to note that  redisributed acress the choeny oo the 110 sel B
since chis is a series circuit the current is constant. potential is maincained. Figure No. 3B,

The load resistance of the 6WGGT wbe is indicated  Note thar this action causes the plate voltage of the
by R, and its cathode resistor as Ry. The plate load  GW6GT tube 1o drop, however the drop in voltage
resistance of the combined IF stages is indicated by Ry has a negligible effect upon the normal audio ampli-
The cathode resistance of the IF stages has not been fir action of the stge, - Tn this manner the GWEGT
indicated for purposes of simplifying the illustration.  ube regulates and stabilizes the voltge throughout
All of the values of components do not represent actual  he circui,
values bue were further chosen for purposes of illus.

i

gaton: VERTICAL OSCILLATOR-TV-300 CHASSIS
Figure No. 3A represents the normal distribuion of x %
the voltages with an assumed current flow of one ‘The vertical oscillator section of the TV-300 chassis,
milliampere. The B+ supply voltage of 140 volts o~ Which employs a blocking oscillaor, also feaures
the place circuits of the IF swges must remain rela-  Circuits which were not previously incorporated into
tively constant for the stability of the stages. Philco receiy In Figure No. 4 the circuitry of the
Howeer, lec us assume that very weak signal con.  “Croce oscillaor suage is “‘)’“‘;"d' s I‘Z':m“
ditions prevail and the AGC volmge which has been o ey or e s employed in the oscillacor, b
e i o the grid and cathode to ground. Also, note that the
biasing the grids of the IF stages backs down permit. prisbisie> ground | Lo, e thet
ting the stages o increase conduction and draw 2 milli. <8 Vet signal is fed to the cathode tap
amperes of current. It is therefore apparent that ope ~ °" ¢ Autotransformer.
of the series resistances has changed its value. Figure For proper service of this section of the recciver the
No. 3B. The resistance which has changed value, of technician should understand the operation of lhc.
course, is that representing the combined w mm oscillator and the method employed for triggering or
This action would normally cause a synchronizing.

se the
Bt supply volage of 140 vols causing pomhrc insta- ‘The basic function of the blocking oscillator is ©©
lnluy of the circuits in the IF stages. provide rapid changes from full conduction to beyond

zsuv“—‘

. il
3 ety 3
{P5Tices FSTAGES sto

FIGURE 3. Cireuit Voltage Regulation Provided by 6WEGT Tube Acion FIGURE 4. Vertical Osclltor Section=TV 300 Chasss
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GRID VoLTAGE
oy Z

FIGURE 5. Full conduction period of oscllator

cutoff and again to full conduction at controlled time
intervals.

As B is applied to the plate of the triode tube,
current begins to flow from the cathode o the plate.
The current flow through the cathode winding of the
transformer induces a voltage in the grid winding in
such polarity as to cause the grid to be driven positive
with respect to the cathode, further increasing the
initial current flow until full conduction occurs. Full
conduction lasts for only an instant. Figure No. 5.

Due to the inductive action of the transformer
windings, a reversal of the current flow occurs which
in turn causes a reversal of the grid and cathode
potentials. The grid is then driven in the negative
direction beyond cutoff and the current flow is stopped.

The condenser C; which became charged during the
initial current flow period momentarily holds the
tube beyond cutoff until the charge on the condenser
leaks off through resistor R,. This is illustrated in
figure No. 6A from points A to B. The interval
represented by points A to B is the period during
Which the condenser discharges and the grid rises out
of cutoff.

As the grid reaches conduction level, the tbe again
rapidly ises to full conduction, the autotransformer
again causes the voltage reversal and the entire process
is repeated

The plate voltage waveform during this period is
shown in figure No. 6B. Note that during the period
that the grid rises o full conduction, the plate voltage
drops to & minimum. When the grid voltage drops
down beyond cutoff due to the reverse EMF. of the
autotransformer the plate voltage rises to maximum,
since the current flow to the plate is cut off. The
place voltage remains ac maximum, while the grid

PHILCO SERVICE SUPERVISOR

TELEVISION

GRID @

VOLTAGE.

PLATE
'VOLTAGE

- —————-J-——FuLL conoucTioN

FIGURE 6. Osdlator grid and plate voliages

condenser G, is discharging and the grid rises out of
cutoff to the point of conduction. This period of
‘maximum plate voltage is indicated in figure No. 6B
as the incerval berween points C and D.

The grid of the tube is now being drivea positive
again, the tube is conducting and the place voliage
drops to minimum. ~As can be seen from the illustra-
n therefore the wave form at the plate is recrangular
in shape.

“The conduction period of the oscillator is controlled
by the natural oscillation rate of the circuit, while
the cutoff period is controlled by the time constant

TO_VERTICAL
OUTPUT STAGE

FROM
SYNC
SEPARATOR

FIGURE 7. Action of autetransformer on syne pulse
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formed by R; and C,. In the receiver circuitry there-
fore a variable resistor is placed in series with the grid
resistor R, in order to control the oscillator frequeacy
or in other words to shorten or lengthen the discharg-
ing period of the condeaser C; indicated as the period
A to B in figure No. 6A.

‘The oscillator requires a positive pulse for synchron-
izing purposes, however, the vertical pulse from the
sync separator plate feeding to the oscillacor through
the integrator necwork is a negative going pulse. The
negative pulse is fed to the cathode tap on the auto-
wansformer. The inductive and transformer action
of the autotransformer causes a large posicive over-
shoot on the sync pulse at the same time amplifying
the pulse to the grid. Figure No. 7. The positive
overshoot part of the pulse is used to trigger the
oscillator.

Actually the incoming sync pulse is differentiated
by the autotransformer action to form the positive
overshoor on the pulse. Condenser C, on the grid side
of the autotransformer is part of the integrator net.
work.

The wave shape in the output of the oscillator is
very imporwnc since this is the wave shape that will
be amplified by the vertical oupu amplifier for
application to the vertical deflection coils. Remember
that the waveform applied to the vercical deflection
coils must be such that a linear vertical sweep is
Produced otherwise the reproduced picture will be
distorted vertically. The vertical deflection of the
electron beam requires that it move evenly down the
screen o the bottom and then return rapidly to the

LINEAR
N APPLIED
SAW TOOTH
VOLTAGE
I R

vt SERIES INDUGTANGE
RESISTANCE GRCUIT
NON- LINEAR

N RESULTANT
CURRENT WAVE

FIGURE 5, Effect of sawlooth valiag

applied to series LR direit
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top consequeadly the wave shape should be similar
t a sawtooth shaped wave. However, the vertical
deflection coils are, in effect, a series inductance and
resistance. In view of this if a pure sawtooth voltage
‘were applied to the circuit, the current wave through
the coils would not be a linear sawtooth wave. Figure
No. 8.

It is necessary cherefore o preshape the wave form
from the oscillator plate in order to overcome this
characteristic of the vertical deflection coils. The
‘waveform at the plate is first shaped into a sawtooth
by a condenser from plate to ground, C; in figure
No. 9, since it s rectangular in shape as it comes from
the oscillator plate. A second shaping network is
added, a condenser and resistor in series to ground,
Cy and Ra. This network further shapes the wave s0
that in its final form it appears somewhat like @
trapezoid.

The shaping network therefore provides a com-
bination of waves to form the trapezoid wave having
a linear rise or shape. Figure No. 10, In figure No.
104, the sawtooth wave is formed by the action of
the condenser C; in the plate circuit of the ogcillator.
In figure No. 10B the effect of the serics condenser-
sesistor circuit, Cy and Ry, is illustrated. In figure
0. 10C, we have the desired trapezoid shaped wave
resulting from the combination of the two shaping
circuits, which when applied to the vertical deflection
coils will provide a vertical sweep that is sufciently
linear o give a relatively undistorted vertical grace.

Part 2 of this article o be continued in the next
issue.

FIGURE 9. Vantical aygiioper output Waveshapy
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FIGURE 10, Effoct of Shaping Netwrk on Vertical Waveform
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EUGENE M. KAMINSKI, Service Manager for Artophone
Corporation, St. Louis, Missouri, has spent 18 years in Refriger-
ation and Air Conditioning service. Included were 2 years in
the Navy as  refrigeration and air conditioning fechnician on a
battle repair ship. Since the war, Gene has been with Arto-
phone, one of the largest independent distributors in the midwest
and winner of the “all-year-round” sales award at the last Philco

Convention.

M\QM%@% Aayd -

- . - you all know how ic was in the Army—if you were a mechanic in civilian life, they made you a cook;
if you were a cook in civilian life, they made you a mechanic. If you investigated, you found that they
wanted things done the “Army Way”, and it was casier to teach a man a new job than to “unlearn” him of
his old way of doing things and “relearn” him the Army Way.

All of which brings me to a point that every serviceman should keep in mind. Regardless of how much
refrigeration knowledge a serviceman may have, it is still advisable that the procedures set forth in Philco’s
Service Bullerins be followed to the letter when repairing a sealed refrigerator, freezer or air conditioner
uait in the field. Habits formed on open-type units can be costly when applied to the more delicate sealed
mechanisms.

Out of the picture s that screw-driver and pliers mechanic who can change only a complete sealed unit.
Today’s serviceman must have a working knowledge of what takes place within that unit,

Philco has started the ball rolling with its unit repair program, and the industry can see its merits. This
is being accomplished with Philco's PESS (Philco Factory-Supervised Service) and is available to all dealers
through their distributors. Organized training sessions are béing conducted by many distributors to further
the working knowledge of each dealer serviceman. These sessions are not only of extreme value to the
inexperienced, but they act as a refresher course to the old timer.

At Artophone, the Service Department works on the theory that good service is what sells the next Philco
Appliance. Even the smallest dealer can benefit from good ‘service. For instance, he has sold twelve
refrigerators in a small town and one fails. If his response to that service call is prompt and efficient, and
if repairs are made on the job, he has sold good-will. On the other hand, had the call been delayed Some
w0 or three days before being made, and another delay incurred waiting for parts which were not
properly ordered, he has fostered ill-will. This could easily have been avoided had this serviceman used
good judgment and signed up for PFSS, thereby having the proper service manual from which to order.
Without chem he has undermined the leadership and sales qualiy built into every Philco producr, for, in
a small town, bad news travels fast.

. Refrigeration service is on the upswing. Come on, fellows, get into it

in the right way while it is still
1n the infancy stage and enjoy the profits it will reap in the future,
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