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PHILCO UHF DEBUT
~ A SUCCESS IN PORTLAND

 Asieciate Members of Phico Eactory Superise
1 Fractice Infrcion i’ the Talvion Samice
Treining for Profortionsl Sericamen . - st Appliance Wheieso

T 12:01 A.M. Thursday, September 18, the first commercial UHF

Tdnvmon Suuon KPTV, Channel No. 27, Portland, Oregon threw the

n a new cra in the field of television broadcasting.

With the umng of gn: long FCC freeze almost every community in America

will so0n eriencing the same pre-program anxiety and excitement
that thelled the citisens 1 and aroush the Frtland sres,

 much more important, (0 us in the service field, than the Historic
1201 AAL September 18, was the lack of confusion on the part of Dealer
and Independent Servicemen in Portland. There is a very definite reason
for this territory being well organized for service.

In 1948 Pordand was scheduled for a VHF television station. At that
sime the Pordland Philce Distributor (Applisnce Wholesalers of Oregon)
invited all qualified Radio Dealer and Independent Servicemen to attend
an 80-hour training school in order that they may prepare themselves for
the coming of television. Due to the FCC freeze that VHF station did not
have time to get on the air.

(Continued on Page Two)
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PHILCO UHF DEBUT A SUCCESS
IN PORTLAND

(Continued from Front Cover)

Shortly after that time the Associate Television
membership for Philco Factory-Supervised Service was
conceived, and 120 servicemen in the Portland area
became members of that organization. They received
home study courses directly from Philco on subjects
that would better prepare them when television became
a reality in their area. They received monthly mailings
of New Product News, Shop Practices, service manuals
and in 1952 began receiving the 24 page Philco Service
Supervisor.

h month the local Distributor received one
Television Visual Training Forum on vital subjects from
the Service Manager at Philco Headquarters. Those
120 servicemen from Portland were periodically invited
into the Distributor’s Service Clinic to study the con-
teats of those forums. So through Philco Headquarters
and the local Philco Distributor the servicemen were
kept close to the television servicing picture.

Then when the FCC released 3 construcion permit
he Distributor immediately started

ion_training school — advanced
training for professional servicemen — which is a part
of every associate member's training. Each of the 120
associate members of the Pordand territory were
scheduled to atiend, and even though the station was
on the air within a few weeks from the date their con-
struction permit was granted, almost 1007 of the key
servicemen in the Pordland area had received the latest
up-to-the-minute television service procedures and tech-

niques.

The 80-hour service school is now being made avai
able in many future and already existing Television
markets. It consists of 40 hours of lecture prepared on
microgroove records with illustrations on strip film,
d t0 the Philco Distributor from Philco

he UHF turing knob and betel, which replaces Philco medalion when UHF: funer ot convoricr
HF, al Pilco cabinets hava had o ol f

o Philco medalion, for

e sivencad iy on e purt of P Engige

inalled. Since the cenception of U
control panl, covered wi

of actally doing on a bench in the school, sing tele-
ision receivers and test equipment, the things they have
been told in the lectures.

On Wednesday, September 17, a lazge service meeting
was conducted by the Pordand Philco Distributor to:
discuss the latest information available on UHF, with
Factory Headquarter personnel delivering the lectures.
Also in that meeting the Philco Service Plan was dis-
cussed.

Philco has long put its faith in the local servicemen of
an area who have made themselves qualified and have
earned a respectful position in their community. For
that reason Philco and Phileo Distributors feel an
obligation to train these servicemen well. Part of that
training is accomplished through monthly mailings
diect from Headquarters. Part of it is done through
80-hour service schools and Service Clinics at the Philco
Distributor Service Headquarters. But all are available
through an Associate Membership in Philco Factory-
Supervised Service.

1If you begin now preparing yourself, you need have
no fear of outsiders moving into your market when
television comes to your home town. The service busi-
ness in your community belongs to you. Prepare your-
self so the profits from television service in your terri-
tory come to your shop.

Our hats are off to Harold Chamberlain (Service
Manager of Appliance Wholesalers of Portland, Ore-
gon) and the servicemen of that area for preparing
themselves well.

It will be interesting for you o know that Philco
UHF equipment is performing better than any compe-
ition in the Pordand area. The technical and service
story on that equipment will be ma
well before UHF breaks in your marke

o maning o1 4 “buitin: UHF fung
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SHOP_PRACTICES & SERVICE TECHNIQUES—AIR CONDITIONING

AIR CONDITIONING ELECTRICAL
SYSTEM ANALYSIS

To service the Electrical System of a window model
air conditioner, such as is shown in figure 1, it is not
necessary to have an extensive knowledge of electrical
theory. Since the one-half and three-quarter ton air
conditioners are basically the same operationally and
elecurically, the information that deals with the Model
76H also applies to the one-half ton models.

In diagaosing electrical troubles of an air conditioner,
very often there is nothing wrong with the unit or any
of the clectrical components. The fult lies in the
power being supplied to the unic assembly. An air
conditioner, to operate properly and give efficient ser-
vice, must be supplied with a voltage that is within cer-
ain limits.

Bvnteieas VOLTAGE SUPPLIED TO
YOLTASERATING, AIR_CONDITIONERS
CONDITIONERS Low HIGH
115 106 125
208 193 228
230 208 250

‘The chart shown above gives the allowable voltage
deviations that are permissible to operate the motor
compressor without causing damage to it through ex-
cessive high voltage or become inoperative through
insufficient power.

To properly check the power supply, a volt watt-
meter should be used, preferably of the type shown
in figure 2. A no-load reading of the line should be
taken at the appliance outlet. Then a full-oad reading
should be mad Vith the full-load reading, all appli-
ces tha iy, desw vt he NngoaheASATE
operated.

That new television set that was plugged into the
outlet across the room last week can very easily be
the cause of the low line voltage. The air conds
should then be operated for xu\ minutes before a full-
toad reading is taken. If the line voltage deviation is
more than 10%, all other appliances should be shifted
to another circuit, or reccommendations for an inde-
pendent circuit 1o operate the air conditioner should

be made. ‘The wire size for this circuit should be No.
12 American wire gauge, as specified by the National
Electrical Code.

Having first determined that the power source is
adequate, a quick operational check should be made
before removing the decorative cabinet. With the watt-
meter in the power line, check first the fan operation
and observe the wattage. Then switch to the COOL
position and observe the power consumption. A low
wattage reading would indicate that the unit was not
operating at its maximum capacity. This might be due
10 a loss of refrigerant from the sealed unit assembly
o an inoperative fan motor.

A high wattage reading on the meter might indicate
a dirty condenser or filier, a restricted condenser, an
inoperative condenser fan or an overcharged unit.

he decorative cabinet and top panel of the air con-
ditioner should be removed to gain access o all of the
electrical connections. Tn the majority of cases, it isn't
necessary to remove the air conditioner from its win-
dow mounting to do this.

By referring to figure 3 you can see the various com-
poneats that it will be necessary to check to make
thorough inspection of the air conditioner.

No. 1 is the A.C. service cord and plug.
The power switch.

No. 2 —

FIGURE ONE—Philco Model 76-H Alr Condition
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FIGURE TWO

No. 3 — The starting relay.

No. § — The motor compressor starting capacitor.

No. 5 — The motor compressor.

No. 6 — The motor compressor and automatic
temperature control terminal box.

No. 7 — The automatic temperature heater ther-
mostat.

No. 8 — The automatic temperature control
heater and overload protector.

And, of course, the component that doesn't show

in this picture, the fan motor.

In checking the Electrical System, there are two con-
venient wiring centers to work from. The motor com-
pressor terminal box and the power switch. By refer-
ring to figure 4, it s apparent that the logical place to
start checking is at the power switch. Using a volt-ohm

FIGURE THREE

FIGURE FOUR

milliammeter, continuity or voltage checks of the ser-
vice cord and plug, the power switch and the fan motor
may be made. (Figure 5). A test lamp is also useful
0 check these components. A continuity check of the
pover cord may be made from the male plug (o ter-
minals 2 and 5 of the switch. With the switch in the
OFF position, a good switch will show open between
terminals 12, 2.3, 45 and 5-6. From binding post 1
and 5 or 3 and 5, the resistance of the field winding of
the fan motor will be indicated by the meter. The
field winding of 2 good motor will be between 3 and
5 ohms. Zero resistance would indicate a shorted motor
feld.

When checking the fan motor circuit, if the circuit
checks good, but the fan doesn't operate when power
is applied to it, it is possible, if the air conditioner has
been idle for a long period of time, that the motor
beatings and shaft have seized due to coagulated ol
Al that is necessary to return the motor to service is
to disturb the motor armature setting and lubricate the
bearings.

The fan motor in the half and three-quarter ton air
conditioner serves a double purpose. It drives the
evaporator scroll type fan (o circulate the room air
across and through the evaporator. It also drives the
blade type fan and the slinger wheel to cool the con-
denser and dissipate condensate.

STARTING CAPACITOR

If the starting capacitor for the motor compressor
is suspected of being faulty, an accurate procedure
would be to substitute it with one of the same rating
and type, known to be good. An additional che
be made with an ohmmeter. The starting capacitor is
of the A.C. type with a capacity of 300 micro-farad
A good capacitor would hav,
approximately two to three hundred thousand ohms.
A leaky capacitor would read ten to tenty thousand

< may

an internal resistance of
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ohms. A shorted capacitor would show a zero reading.
and an open capacitor would be indicated by a reading
of infinity on a good ochmmeter (20,000 ohms per volt-
meter). 2

COMPRESSOR TERMINAL BOX

Trom the motor compressor terminal box, a check
of the compressor motor, the starting relay, overload
protector and the automatic temperature control, if it
is incorporated into the unit, may be made.

STARTING RELAY

“The function of the starting relay, as the name im-
plies, has the sole function of encrgizing the motor
compressor start winding for a_ period of one or two
seconds when power is applied to the motor compressor.
After the compressor motor comes up to 85 percent of
its normal operating speed, the relay contacts are opened
up permitting the motor compressor (o operate nor-
mally.

‘The starting relay, as used in the one-half and three-
quarter ton air conditioner, is a voltage type relay that
is actuated by a magnetic coil in parallel with the start
winding. With the inicial curcent flow in run winding
a magnetic field is set up which induces a voltage into
the start winding, since the relay field coil is in parallel
with it. This same voltage is induced into it causing
the relay to be actuated; therefore, closing the switch
contacts. As the motor picks up speed it draws less
current and the volage is slowly decreased causing the
relay contacts to open.

An ohmmeter check of the starting relay may be
made, A check from terminals 2 to 5 (figure 4) will
show a very low resistance reading of between 5 (14!
10 3 ohms. A reading taken between terminals 1 and
2 would show infinity on a good switch and zero re-
sistance on a switch that has its contacts stuck closed.
Tor resistance checks the relay should be isolated for
there will be inter-action with other componeats.

MOTOR COMPRESSOR

To quickly and effciently check the motor compressor,
4 motor compressor test cord should be used. (Figure
6). With the motor compressor terminal box exposed,

move the wiring harness leads from the motor com.
pressor terminals.

The fused or common lead of the test cord should
be clipped to the common motor terminal, the through
or run lead to the run winding, and the capactior lead
© the start winding. Connect a starting capacitor that
is known to be good to the test cord external capacitor
clips. Plug the test cord into the A.C. supply and de-
press the fiyback switch momentarily to start the motor

FIGURE FIVE

compressor. Do not depress the start switch for more
than dhree seconds, to apply current to the start
winding for a longer period might damage the motor
compressor start windings. If the sealed unit motor
compressor operates satisfactorily, a leakage test should
be made between the sealed unit motor windings and
the air conditioner chassis. The electrical ground and
the mechanical or physical ground are not common;
therefore, a shost circuit from the motor windings o
the shell assembly might cause a condition of shock,
if a short were to exist.

OVERLOAD PROTECTOR

‘The overload protector is an electro thermal switch
which protects the motor windings from excessive heat
or current flow. A test lamp may be used o check the
overload. With the aic conditioner connected for nor-
mal operation and the power switch in the COOL posi-
tion, check across the circuit breaker terminals. When
checking a good protector, the test lamp will not light.
Lighting of the test lamp would indicate an open over-
Toad protector.

AUTOMATIC TEMPERATURE CONTROL

The Model 76-H is equipped with an automatic
temperature control (o prevent overcooling. Since
power companies in cerain areas will not allow the
use of a thermostatic control for single-room air condi
tioners, the general practice is to turn off the unit
manually when overcooling takes place.

Simply stopping the unit, either by thermostat or by
hand, has the disadvantage thar, although it prevents
overcooling, it does nothing toward preventing humidity
build-up. “Units. equipped with the automatic tempera-
wre control are not twened off, but automatically re-
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duce the cooling capacity, Therefore, they tend to
keep the humidity down, and supply cooled, fresh air
at all times without the disadvantage of overcooling.

The operation of the new temperature control is
cotirely automatic; however, the temperature of the
room air at which it starts to function is determined
by the setting of the AT.C. knob on the thermostat.
The thermostat is located in the duct that returns the
foom air to the ai condidioner. When the air in the
room reaches a definite temperature, depending upon
the control setting, the thermostat contacts close. The
closing of the contacts energizes a heater thatis soldered
t the strainer on the liquid line, The added heat
causes bubbles to formein the liquid refrigerant, thus
permitting less liquid o enter the evaporator. A pro-
tector s placed in series with the heater to open the
circuit in case of excessive heater temperatures.

The wiring diagram in figare 4 shows an AT.C. cir-
cuit, and how it is connected o the motor-compressor
terminals.

A. T. C. HEATER

A check of the AT.C. heater and overload protector
can be made by utlizing a wattmeter and unit test
cord, Disconnect the two heater leads (figure 4) from
the common terminal and the wire nut in the motor
compressor terminal box. Affix the clips of the test
cord common and start leads to the heater leads. Con-
nect the external capacitor clips togecher, plug the test
cord into the wattmeter and the meter into the A.C.
supply. Depress the momentary contact switch on the
test cord and observe the wattage being consumed by
the heater element (140 to 250 watts). If no reading

is observed, changge the test clips from the heater leads
© the spade conn ector on the overload and heater cle-
ment. Repeat the test, if the wattmeter indicates that the
circuit has openecl up before the solder connecting the
heater and protec€or to the strainer begins to melt, the
protector is good- I it does not, the protector should
be replaced.

A, T. C THERMO STAT

To check the axa tomatic temperature control thermo-
stat, remove the > Ower connections from ter o.
3 and the wire nu € (figure 4), in the motor compressor
tecminal box. Coranect an ohmmeter (o the thermostat
leads.

If the room tema perature is not over 75°F,, check the
thermostat for co cxtinuity as follows:

Tarn the AT.C. knob all the way clockwise, The
thermostat contaces.should be closed undec this condi-
tion, Next turn thae kaob all the way counterclockwise.
‘The contacts shou 1<l now be open; if the thermostat does
not function as described above, replace it.

If the room termperatue is sbove 75°F., check the
thermostat for coen tinuity as follows:

Run the aic corclitioner with the power switch set 0
COOL; then remo ve the thermostat from its mounted
position and place. 3t in the conditioner-ai outlet stream.
Turn the A. T. C. Knob all the way clockwise and leave
it in this position At the end of @ two-minute period
the contacts shoul. <X be closed. Then turn the knob all
the way counterclo>ckwise. The contacts should opens if
the thermostat does not react as described above, it
should be replacecl.

FIGURE SIX
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. SHOP PRACTICES & SERVICE TECHNIQUES-HOME RADIO

"THE MILLER EFFECT"

“The Miller Effect has been known for some time, since 1919, but is generally
overlooked and usually misunderstood. An appreciation of the actions of the
Miller Effect is a basic necessity for the complete understanding of some of the

simplest radio functions.

“This effect is the reason for the practice of starting receiver alignment at the
output and working back toward the front end. It s the cause of A-V-C detuning
on weak stations. Some oscillator circuits depend upon the “Miller Effect” action

to sustain oscillations.

‘The Miller Effect is caused by a combination of the
effects of tube interelectrode capacitances. Figure 1 il-
lustrates @ triode tube with the two interelectrode
capacities involved. Investigating the inpur circuit as
shown, it is at once obvious that the grid-to-cathode
capacitance (Cy) will have an effect upon the input
circuit. This capacity would, of course, act as a shunt
across che circuit, attenuating the input signal.

It is common knowledge that m signal appearing
across the plate load is an am; ersion of the inpuc
signal. This wave form, ﬂppﬂnrmg on the plate, will
be 180° out of phase with the input signal. Thercfore,
the portion of this signal that s fed back to the grid
by the grid-to-plate capacity (Cyy) will tend to cancel
the input sigoal. This effect is identical to increasing
the input capacity of the tube by a value equal to that
of the effective grid-to-place capacity. However, this
effective grid-to-plate capacity is not equal to the
measuced Cy, becween the tbe elements. Since the
magnitude of the cancelling signal appearing at the
geid is dependent upon the amplification through the
tube as well as the absolute value of C, it would fol-
low thac che input capacity (Ciu) is a function of the
tubes amplification factor.

Let us derive the formula for inpuc capacity. This
will explain maters to this point and provide a basis
t work from. First, observe the circuit shown in fig-
ure 2. The total input capacity will be considered as
being the sum of the two above mentioned values; the
cquivalent inpuc capacity caused by feedback through
Cyyn and Cyy. In any condenser:

Q=CE ()
where Q is the charge, C the capacity, and E is the
impressed voltage, Therefore, the charge on the grid
due to the grid-to-cathode capacitance, Cy, is:

q1 = Caes @

In this equation e, represents the signal voltage on the
grid. From this, the voltage on the plate is equal o
~Me,, where M is the voltage gain of the tube from
grid 0 plate. Thus, the difference in voltage between
grid and place is equal to ¢, — (—Me,). This simplifies
to the form e, (M + 1).

Applying the above to the calculation of the charge
on the grid due to the grid-to-plate capaciance, Cyy:

CoM+1e )

Since both capacitaaces, Cex and Coy are effectively
in parallel, they may be considered together as a single

CORRECTIONS TO PAST ISSUES:
MAY, 1952. The illustration of the voltage
doubler circuit, figure 9, on page 17, should
be corrected as shown below:

e

AUGUST, 1952. The word "pasts” occuring
twice in the second paragraph of the right hand
column on page 16, should be corrected to
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FIGURE ONE—lntereloctrode
Capacitances Involved in "Miller Effect”

unit, the input capacitance —Cy. Therefore, the charge
on Gy, may be expressed as:

Qu=01 + g2 = Ca e+ Coy M 4 D e, ()
As Qs the toral charge of the combined input capa-
citance (C,,), the capacitance and its charge will be
relaced by:

Qu in € )

By combining (adding) equations (4) and (5) we obtain
as the equation for input capacit
Cin € + Qu=Qu + Cac &, 4 Cqres (M + 1)
which simpliﬁes ;

a

x+ Co (M £+ 1) ©
Equation (6) T S inpuc capacitance is
determined by not only the distributed capacitances
but to a considerable degree by the voltage gain of the
stage.

FIGURE TWO—Equivalent Circuit of Triode Amplifier

The above disc applies to wbes and cheir re-
spective circuits which have a purely resistive plate
Toad. Stages which have a reactive load will be con-
sidered later.

The Miller effect can be most satisfactorily illustrated
by using equation (6) to calculate the input capaci-
tance of a typical circuit. Taking the circuit values as
given in figure 3, and using the published tube charac-
teristics of the 65Q7, the stage gain, M, will be:

R,

A 100 > 220000

110,000 - 220,000

Substituting the circuit values into equation (6) we
obtain:

Cu=32+ 1667 + 1) = 112 .

=67

Caprtpnt

FIGURE THREE—Schematic Diagram of  FIGURE F

Triode Amplifier

o Tyrieal Portods Ampter Circult Which Producs

iagram  FIGURE Fi Diagram of
a Variable.
Reactunce Efech, Using a Triade Tobe
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FIGURE SIX—Miller Efiect Tone-Control
Cireuit

The tube, itself, has an inpuc capacitance of only
3.2.pf, but, when used in the circuic shown, the over-
all effective input capacitance is 112 puf. Miller effect
accounts for 108.8 uuf of the total, or slightly over 979
of Ciy. The Cy is almost completely overshadowed by
the action of the Miller effect. This explains the short-
comings of high gain triode amplifiers at high fre-
quencies.

Having just demonstrated the failings of triodes due
0 this phenomenon let us examine the results of the
Miller effect on pentodes. ‘The superiority of the pen-
tode tubes, such as the 6S]7, 6AUG, or GBAG, can be
determined by examining the circuit shown in figure 4.
The circuit constants have been chosen to provide a
gain equal to cha of the circuit shown in figure 3. Sub-
stituting these circuit values into equation (6):
Ciu =6+ 005 (67 4 1) = 634 puf.

Thus ic can be seen that the increase in capacitance
caused by the Miller effect is very small, only slighely
over 5.3%, in circuits utilizing these pentodes because
of their very low

Now that we have discussed circuits having resistive
plate loads and its effective increase in input capaci-
ance, let us consider what happens if the place load is
reactive. Tn cases where the plate load is reactive, the
p)m,e of the feedback through the grid-to-plate capa-

will change, and the effect upon the input
will no > longer be purely capacitive. With a plate load
ich contains both reactance and resistance, the
3tiles effce il e epivalon g plncs el
as a capacitance reflected back into the grid circuit.
The resistance is due to the reactive component of the
plate load. The apparent or effective resistance caused

FIGURE SEVEN—Slock Diagram of Automatic "Noi

" Cireuit

in the grid circuic by the Miller effect can be expressed

1

Ry

()

oo Mosi

where:
©

the phase angle of the load voltage. (8 is con-
sidered positive for an inductive load.)

When the reactive place load is considered, equa-
tion (6) must be modified as follows:

Cu=Ca + Cy McosO+ 1) (8

Examination of equation () will o hatini
a purely inductive load (6 cos © == 0) the re-
sultant inpu capacitance will merely be e o
two interelectrode capacitances, Cox and Cy,e Investiga-
ion of equation (7) shows that for the same condition,
the effecc of che resistive component will be most pro-
nounced (minimum Ry, since the denominator will be
at s largest value due to sin 90° = 1

A very interesting characteristic of equation (7) will
be noriced. Since © is positive for an inductive load,
Ry, will be negative. If © is negative (as it would be for
a capacitive load), Ry will be positive, This is caused
by the power requirements in the plate circuit. With a
plate load chac is capacitive more power is required
from the grid circuit — similar to adding a resistive
load in the grid circuit. With a plate load that is io-
ductive, the phasing is such thac the plate power re-
quirements from the grid are reduced, even to the
extreme of the plte feeding power back into the grid
uit — similar to something for nothing, a negative

Coniides vfruned cirauit i plate circuit of an
amplifier stage. At resonance, the plute circuit will
cause a pure capacitance 1 be reflected into the grid
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circuit, when the plate circuit is tuned to a frequency
below the signal frequency, the reflected grid compo-
nent is resistive, and, if the plate circuit is tned t© @
frsquency above sesonsnce, he reiected grid compo-
nent i a negative resistance. If the negative-resist
ance component is larger than the positive grid :ircnk
resistance, the circuit can oscillate.

This tendency toward self-oscillation caused by the
reflected negative-resistance explains several actions
which are common in radio practice. The tendency
toward instability in high-gain amplifiers and the rea-
sonwhy it is casy to cause a high-gain if stage to oscil-
late by detuning the plate circuit are explained by the
Miller effect.

APPLICATION

Some of the results of Miller effect will be considered
below. It will be noticed tha some are very useful
while others are decrimental and must be compensated
for.

1f che action of the tuned-plate-tuned-grid oscillaor
is examined, it will be found chat both of these circuits
require tha the plate tank be tuned t0 a higher fre-
quency than the grid circuit. The fect of reflected
negative resistance is essential to the function of such
circuits. In fact, if che plate tank of either circuit is
tuned slightly below resonance, oscillation will cease.

Miller effect s one of the reasons for the pracice of
aligning a receiver by sarting at the output and work-
ing back toward the inpuc. If the grid circuit were t0
be aligned first, adjusting the plate circuit could detune.
the grid circuit. However, the tuning of the grid cir-
cuit will bave very litde effect upon the plate circuit
cuning.

Another factor to keep in mind during alignment is
the action of an a-v-c circuit. If a receiver is aligned
with a strong sigaal, a-v-c voltage is large, and Miller
effect is minimum (reduced value of M). Then, when
weakesignal reception is attemped, the lower a-v.c
voltage allows greater gain, which increases Miller-
effect capacitance and causes detuning of the grid tank
circuits of each a-v-c controlled stage. For this reason,
it is standard practice to perform alignment with the
weakest possible signal — thus insuring satisfactory
weak-signal operation. (Detuning on strong signals
would have virtually no detrimental effect, because a
large signal loss could be tolerated)

The Miller effect can be put 1o good use as a source
of variable reactance in a-f-c applications. Figure 5
shows a typical circuit. The plate circuit of V.,
resistive, which causes a capacitive grid circuit to be
presented to the oscillator (V). Thus, the cap:
shunted across the oscillator @nk can be varied by

any means that would change Va's gain (term M in
equation ). In the circuic of figure 5, the gain is
varied by changing the bias. This same circuit could
be used as a frequency modulacor by driving the con-
trol grid with an audio voltage.

A relatively recent app} of the Miller effect
is found in its use as a tone-control element. Figure 6
shows a pentode circuit with a resiscive plate load.
The grid-to-plate capacitance is made very large by the
use of an actual capacitor. The capacitance appearing
beeween grid and ground will be very largely a
function of the stage gain, which is varied by means
of a bias control. This bias control could be a remotely-
located potentiometer, or it might be the circuit shown.
in block form in figure 7.

The circuit shown in figure 7 is called  “nois
because it has the unique property of filtering out rec-
ord scratch from an audio amplifier. The phonograph
pickup feeds a high-pass flter that allows only signals
in the scratchofrequency range and higher to pass
(above about 3 ke). The fiter output is amplified,
rectified, and used 1o control the gain of a Miller-type
tone-control circuit similac 1 the one shown in
figure 6.

1If the recorded music o other intelligence contains
no signals in the scratch-frequency range or higher,
the output of the rectifier zemains at zero. (The recti-
fier is negatively biased by a small amount so that the
record noise itself does not affect the Miller control
tube.) Under these conditions, the gain of the control
tube is high, and a large ellective capacitance appears
between point A and ground. This capa
junction with the series S0K resistor, limits the fre-

uency response of the system o the point where
record scratch is bypassed.

However, when the recorded intelligence does con-
tain components in the frequency band sbove 3 ke,
the high-pass filter passes these components which are
amplified, rectified, and applied as bias t the Miller
control tbe. Under this condition, the capacitance ap-
pearing between point A and ground becomes very
small, removing the bypassing action and allowing the
high-frequency signals to reach the a-f amplifier

Thus, the only time the "noise gate” circuit allows
wide-range response is when the high-frequency sig-
nals are sufficiently pronounced to mask the noise

COMPENSATION

In many cases, the presence of the Miller effect is
very undesirable. For example, the variations in a-v-c
voltage in a high-gain, i-f section could cause serious
detuning. Another example is found in TV i-f sections
where the stray capacitance provides the only circui
tuning.
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FIGURE EIGHT—Schemati
ing Method For Neutrali

Diagram Show-
ing Miller Effect

Several mechods have been devised to overcome the
effect. One well-known method is to use neutralization
in any conventional form. However, most forms of
neutralization are resonant. Another method consists
of using a lrge wning capacitor to “swamp'" out the
Miller-effecc variations — this method is useless at the
higher frequencics. Figure 8 shows the most widely
used method of eliminating Miller effect. Here, the
action of a degenerative cathode resistor is used to can-
cel the plate-to-grid feedback. Equation (9) gives the
optimum value of cathode resistor.

©

where:

4c,

hange in input capacitance due to changes
in the space charge with bias

change in input capacitance due to changes
in Miller-effect capacitance with bias

— transconductance of tube a¢ maximum gain

(minimum a-v-c voltage)

Fortunately, it will be found that the optimu value
of R, s often about 150 to 200 ohms — a value suit-
able for ordinary cathode bias. Of course, the unby-
passed cathode resistor will result in a reduction of
gain a5 expressed in the following equation:

) 1
=) w

where:

FIGURE NINE—Schematic Diagram Showing
Second Method For Neutraliing Miller Efiect

M = gain with unbypassed cathode resistor

M = gain with bypassed cathode resistor

For a typical pentode circuit, the loss in gain caused
by che unbypassed resistor will be around 3077, but
this can usually be made up by using a smaller value
of tuning capacitance to obtain a higher tuned-circuit
Q (che smaller capacitor can be used because Miller-
effect caacitance changes do not have o be swamped
our).

An alternate method of neutralizing the Miller
s shown in figure 9. The unbypassed cathode
resistor s used, but the tuning capacitor is returned
o che cathode instead of to the ground end of the in-
ductor, This method of conneetion enables the use of
a cathode resistor of oaly about 20 ohms, This is be-
cause the degenerative signal produced by the cathode
cesistor is amplified by the series-resonant action of
the tuned-inpuc circuit before it is applied to the grid
of the tube.
CONCLUSION

‘The Miller effect should be understood by the serv-
ice techician since many circuits depend upon its ac-
tion or are modified s0 a5 to minimize its effect. When
designing equipment or performing alignment the
above actions should be considered. When choosing.
tubes for a particular operation due thoughe should be
given o the interelectrode capacitances and the “snow-
balling” action of the Miller effect, especially in che
case of triodes. The effect can be compensated for, or
neutralized, (and in some circuits it must be) buc a
geeat many circuits use it to advantage.
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NEW PRODUCT NEWS—AUTO RADIO

Q

CUSTOM BUILT AUTO R/

In the design of a radio we always consider the continued use of satisfac-  as a more flexible inventory may be
tory existing parts. In most cases it is possible to standardize on the service  used on a number of models, chus y
parts used on custom built auto radios from one scason to the other more  greater number of models with a mir
than on most products. This s a big help in the stocking of service parts the most commonly used parts and ¢
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ADIO PARTS REFERENCE

¢ maintined when certain parts are
you are able o render service on a
inimum inventory. Listed below are
the various models — thac a given

pact number is used in. This includes sets made a few years ago, up to
and including, new sets just now being introduced. We believe this
informacion will be useful to you in the purchasing of pars for your

service stock.
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SHOP_PRACTICES & SERVICE TECHNIQUES—TELEVISION

DESCRIPTION OF THE TV-80

The TV-80 is of the dual chassis type of construction.
The RF chassis is desigoated by cither RF 81 or RF 84,
while the power chassis is desigaated by either PWR
Hel o PWR Hed. A separate sub-chassis mounted on
the R chassis contains the RE amplifier, oscillator and
mixer. The RE amplifier uses either a 6BZ7 or a 6BQ7
tube, The oscillator and mixer each use Y2 of a 12AZ7
twbe, The output of the tner is a 20 megacycle I
frequency. The tner feeds a 3 stage staggered tuned
IF system utilizing three 6CB6 tubes. The first IF is
impedance coupled 0 the second while the remaining
stages are inductively coupled, ‘The output of the video
IF system is detected by a erystal detector using a
ING4 type crystal. This receiver uses ooly one stage
of video amplification. A 12BY7 is used as the video
output twbe. The output from this stage is coupled to
the cathode of the cathode ray wbe rather than to the*
geid which is the common practice when using two
stages of video amplification. The output of the de-
tector is such as to produce a composite video signal
whose sync pulses are negative going and therefore with
this sigaal subjected (o the 180° phase shift resulting
by passing through the video amplifier stage, the
polarity of the signal would be reversed to what is
required to grid feed the picture tube therefore the sig-
nal is fed to the cathode. The sound system in the TV-80
is of the conentional intercarrier type of sound system.
It is taken off in the plate circuit of the video output
tube, amplified by one stage of sound IF and then de-
tected by a ratio detector. The ratio detector is ¥ of
4 6T8. The other half of the GT8 is the first audio
amplifier.

The output from the audio amplifier is fed o cither
2 6KG or 6L6 depending on whether the chassis is an
RE 81 or R 84. A large portion of the composite video
sigaal from the video detector is fed to the grid of the
peatode scction of @ GUS, which is the sync amplifiec
tbe. This stage will amplify and invert ignal.
The output of the sync amplifier is therefore composite
deo information with sync going in 4 positive direc-
tion. This signal is applied to grid 3 of the GBEG
sync separator tube. Because of grid leak bias being
used on grid 3, the developed voltage will clamp
the grid at zero volis when the tips of the sync pulses
appeac at the grid. The remaining portion of the com-

posite video information drives the grid in a negative
direction from zero yolts.

Due to the cutoff characteristics of this tube when
using geid 3 in this manner, the video components of
the composite video signal are eliminated and only the
sync pulses will bring the tube out of cutoff and into
conduction. The result will be negative going sync
pulses in the plate circuit in the sync separator stage.
A sigaal is also tken from the video detector circuit
and applied (o grid 1 of the GBEG sync separator
stage. This geid s returned to B-+ and its bias maio-
ined very close to zero due to a small flow of grid
current.

Since the applied signal (o grid one is the composite
video signal with negative going sync, all noise moduls-
tion present within 2 composite video signal appears
in the form of sharp spikes traveling in a negative direc-
tion from zero. The dme constant of the grid circuit
of grid L is 50 chosen as to permit grid 1 to cut off plate
cutrent, through the tube, whenever the applied signal
goes more negative than sync tip level. A ting
resistor is also incorporated within this circuit 5o as to
prevent modulation of the plate current by video com-
ponents which are present in this grid circuit. The out-
put of chis entire system will therefore be sync informa-
tion completely free from all n e

%

This stage also performs another function. AGC
voltage for the tuner and IF stages are developed within
the sync separator grid circuit. When the composite
video signal appears at grid 3 of the sync separator
tube the tips of the sync pulses cause grid 3 to draw
current resulting in a curent flow through the grid
sesistors which constitute the voliage divider network
for the AGC system. (Figure 1).

‘The amount of AGC voltage developed will be pro
portionate to the amount of peak signal which is present
on grid 3 of the GBEG whe. The AGC volt
wner s delayed by applying a small posic
to the tner AGC buss through a
work from B+ This positive voltage most be over
come by the developed negative voltage b
negative bias can be applicd 10 the w
any positive voltage from appearing on the AGC buss
a diode clamper, located in the GT8 fist audio amplifier,

for the

livid
divider net

e
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is tied from the tner buss to ground. This will act
as a short uatil such time when enough negative voltage
has been developed to equalize and exceed the applied
positive potential. The final result being that the tner
has no AGC applied in weak signal areas and permits
optimum gain and operation by allowing the tuner to
be operated wide open. However, when the input signal
increases (0 a specifc level AGC takes hold and prevents
overload or distortion,

‘The second half of the 6US tube is a triode section.
It is used as a sync inverter. The output of the GBEG
sync separator is negative going sync pulses and is fed
o the grid of the sync inverter stage. The sync iaverter
acts as a phase splitter providing, in its output both
positive and negative going sync information. Since
the input to the grid is negative going sync pulscs, the
information in the plate circuit will be positive going
sync pulses. A resistor is located in the cathode circuit
of this stage and across this resistor is taken off negative
going sync. The plate load resistor is divided into two
parts. At the junction of these two resistors is taken
off posicive going sync lesser in amplitude than that
appearing at the plate due to the ratio beoween the two
resistors constituting the plate load for the sync inverter
wbe, This syne information and the negative going
sync from the cathode of the sync inverter stage are fed
0 the phase comparer circuit. The positive going syac
information appearing at the plate of the sync inverter
is coupled through an integrating network to the ver-
tical oscillator. The vertical oscillator is a blocking tube
type of oscilator therefore requiring a_positive sync
signal for proper synchronization. The output of the
oscillacor stage s a saw-tooth shaped wave form which
is coupled to the grid of the vertical output stage. Both
the vertical oscillator and vertical output tubes are con-
ained in 2 common envelope, each using one of the

tiode sections of a 12BH7. The trapezoidal wave form,
which is the output from the vertical output stage, is
coupled to the vertical deflection coils by means of the
vertical output transformer.

‘The phase comparer consists of two diodes contained
in a common envelope, this stage using a GALS. (i
ure 2). The positive going syne pulses from the junction
of the resistors, which constitute the plate load of the
sync inverter, and the negative sync information from
the cathode of the sync inverter are approimately equal
in amplitude. The positive sync information is fed to
the plate of V1 while the negative going sync pulses
are fed to the cahode of V2. A pulse from the hori-
zontal output transformer s shaped into a saw-tooth
wave form and applicd to the cathode of V1 and the
plate of V2 which are tied directly together. The
phase relationship between this saw-tooth shaped volt-
age and the positive and negative sync pulses determines
the amount and polarity of correction voltage being fed
t the horizontal oscllator stage. When the sync signals
and the saw-tooth wave forms are in phase, both diodes,
V1 and V2, conduct equally causing an equal amount
of voltage drop of opposite polarity, due to the current
flow through cach diode, to be developed across re-
sistor R1. Being cqual and opposite in polarity the re-
sultant voltage s applied to the horizontal oscillator
in the form of a correction voltage will be zero. If,
however, the phase relationship between these wave
forms is not proper due to the horizontal oscillator
operating either higher or lower in frequency than
normal the potential differences between the plate and
cathode of V1 and the plate and cathode of V2 will
not be equal and herefore one diode will conduct
heavier than the other. Depending upon the direction
of phase shift, cither V1 or V2 will be conducting
heavier. This will result in a larger voltage drop across

0 HoRIZ, OSC.

HORIZ,
OUTPUT TRANS.

FIGURE ONE

FIGURE TWO
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RI of one polarity than of the other. The difference
between the developed positive and negative voltage
will be the correetion voltage, which after being fltered,
is applied to the grid of the horizontal oscillator in
order to return this system to a state of equilibrium.
1If the horizontal oscillator is running high in frequency,
the phase difference in the wave forms in the phase
comparer will cause V1 to conduct heavier than V2.
‘The correction voltage will be a negative potential which
will reduce the frequency of the oscillator. Inversely,
i the horizontal oscillator is running slow, V2 will con-
duct t0 a greater extent than V1 and the correction volt-
age will be positive which will speed up or increase
the frequency of the horizontal oscillator, again to a
condition of equilibrium.

The horizonal oscillator iy a muld-vibeator type of
oscillator. A muldi-vibeator is more stable than a block-
ing tube oscillator and since horizontal synchronization
is normally more critical than vertical the muli-vibrator
has been used in the horizontal circuit for better sta-
bility. To increase the stability of this circuit even
further, a resonant circuit has been placed in the plate
circuit. This amounts t0 a sine wave oscillator and has
the effect of a fly wheel.

‘The output from the horizontal oscillator is coupled
10 the horizontal output stage which in turn drives the
horizontal output transformer and associate. circuits.
‘The horizontal output transformer performs two tasks.
It provides a means of coupling the horizontal output
tbe to the horizontal deflection coils. It also provides
2 high voltage which is applied to the plate of a 1B3
rectifier tube which sectifies this voltage and applies
it to the high voltage anode of the picture twbe.

FIGURE THREE

The low voltage power supply for the TV-80 tele-
vision receivers consists of a voltage divider utilizing two
selenium rectifiers. The filaments of the tubes in both
the RF and power chassis ae supplied voltage from a
flament transformer. That is, with the exception of
the high voltage rectifier tbe which obtains its filament
supply from a winding on the horizontal output trans-
forme,

The TV-80 receiver is of the line connected type of
construction and therefore, reasonable care must be
exercised when servicing these receivers. 10 is suggested
that an isolation transformer be used. ‘This will climin-
ate any shock-hazard resulting from this type of con-
struction,

‘The TV-80, as are all Philco Television Receivers that
have been manufactured from the very beginning up to
the present day 1953 line of receivers, is ready for
UHE. In some portions of the country UHF is already
on the air and progeamming. Philco receivers contain-
ing the Philco UHF converters are in these arcas pro-
viding excellent UHF reception to their owners. The
complete UHF installation kit is shown in figure 3.
ins the UHF converter with a pre-amplifier,
the wafer switch assembly, all wires and connecting

It conta

cables pre-soldered and the necessary brackets and
hardware. The installation of UHF converters on
the
from the cabinet or making any additi
‘The installed UHF converter is shown mounted in posi-
ty
of mounting and installation can readily be seen. A

80 can be done without removing the receiver

1 solder joints.

tion and ready for operation in figure 4. The simpl

complete detailed description of UHF converters, tuners

and their installations will be covered in the near future.

FIGURE FOUR

e
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SHOP PRACTICES & SERVICE TECHNIQUES—ELECTRIC RANGES

SERVICING THE OVEN UNITS

In the current line of Philco Ranges, four different
types of oven units are used. The bake or lower unit
is used in the Banquet or regular oven and is common
to all models. The regular broil or upper unit is used
in all models that do not have the Jiffy Griddle. For

ing or griddle use. In addition to these three types of
units, the double-oven ranges, Models 428 and 823,
require an extra oven unit for the Thrift oven. This
unit is designed to be placed in cither the upper or
lower position 50 it can be used for both baking and
broiling.

All the oven units are designed in basically the
same manner, They are made up by use of a plated
steel frame having four parallel bars, to support the
heating coil. Each bar has approximately ten spring
clips into which porcelain insulating bushings are strung,
These porcelain bushings provide an insulated carriage
for the coil when it is threaded through them. The
back end of the frame as an adaptor plate to which

A

AH 5

FIGURE ONE—Bake Units

FIGURE TWO—Brail Units

the terminal block is attached. This terminal block is
also made of ceramic matecial and supports and in-
sulates the ends of the heating coil and the two current
carrying terminal prongs. The terminal block also
has an extra hole in the center for a prong which is
atached to one of the bolts holding the block to the
unit adaptor plate. This center prong is used for
grounding purposes.

Of the four units shown in the pictures, let us con-
sider the regular broil unit first. It is the only unit
which does not require a baffle, It has two uses, one
being for broiling and the other to help preheat
the oven quickly, in conjunction with the bake
coil. When used for preheating it only stays “on”
during the first cycle of the thermostat and then drops
out of the circuit, while the oven continues to be heated
from the lower bake coil only. When used for broiling
it stays on continuously due to the top sctting of the
thermostat and also due to the oven door being left
ajaz. The door being ajar allows increased ai circula-
tion which is necessary for broiling and also prevents
the oven from reaching a high caough temperature (o
have the thermostat shut off. As broiling is accom-
plished with radiant heat it is necessary to have the
coil remain a cherry red all during the broiling opera-
tion. The broil unit has a rated capacity of 3000 watts
when connected to a cireuit of 230 volts.

The other broil unit shown, is the one used in all
models that are equipped with the Jiffy Griddle. The
frame of this unit is designed so that the coil is carried
a couple of inches lower, thereby allowing space to
mount the griddle on top of it. As the griddle only
extends about two-thirds of the way back on the unit,
it was found necessary to fill in this open space with a
partial baflle. When by with this unit, the Jiffy
Griddle should be left installed, so that the griddle and
the partial baflle make a level reflecting surface above
the broiling coil. This unit uses the same 3000 watc
coil as the regulac broil unit, but differs in the frame
as previously explained. The unit also has a diffecent
type terminal block which will be reviewed later in this
article.

Now we come (0 the bake units. Radiant heat is
what we want from the broil coil, but for a good bak-
ing job, we need heat by convection from the bake
coil. Therefore, for proper air distribution we have to
install a baflle over top of the coil. Due to the possi-
bility of spill-overs the bafle s designed so that it can
be easily removed from the unic by merely turning a
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thumb screw, which frees the bafile from the uait. Also
for casier cleaning purposes and longer life the baffle
is enameled in the same black ground coat porcelain as
the oven liner, The bake coil is also desiged to operate
on 230 volts and has a rating of 2000 watts.

The Thrifc oven unit is a double-use unit. By this,
we mean it can be used for cither baking or broiling.
The two unit receptacles in the Theift oven are elec-
trically hooked up in parallel so that when the Theifc
oven thermostat s tarned on both receptacles are

“alive”, This unit also requires an ai cizculating bafle
as itis used in the lower position for baking. Although
the baflle is designed differendly than the bafle on the
regular baking uni, it stll performs the same function.
Whea the unit is installed in the top of the Thrift oven
for broiling, i is not necessary to remove the baffle, The
unit and upper tracks are desigaed so that the house-
wife can install the unit for broiling, without the in-
convenience of having to first remove the baffle. Due
o the size of the oven and as a compromise for both
baking and broiling, the Thrift oven unit coil is de-
signed for 2500 watts on the same regular 230 volts
power source.

FIGURE THREE—Unit Parts

FIGURE FOUR—Cails

The breakdown view shows the parts of the bake
unit. The coil has been previously stretched to the
approximate required length and is shown strung about
half way through the unit. To thread in a replacement
coil, it is necessary to maintain tension through each
porcelain bushing right up unil the ends are secured
0 the terminal prongs. If the coil is not strung snugly,
it will sag too much and will become grounded when
heated up. Care should be exercised 50 that a good
tight connection is made on cach prong and also that
the wire insulators are installed properly where the
coil enters the terminal block.

The coil picture shows a broil coil closely wound as
it comes off the coiling machine and the same coil is
also shown after it has been stretched, ready to be
threaded into the unit. These coils are made of a Ni<
chrome resistance wire and different sizes or gauges are
used for the different wattages. The following table
shows how long cach coil should be stretched before
they are ready o install:

The broil coil—3000 Wat—approximately 121"
The nmn unit coil—2500 Watt—Approximately

The ke cofl—2000 Wate— proximately 74"
These lengths will still allow the coil to be installed
without any slack or sag, so when threading them
always keep the coil under a progressively slight ten-
sion. The coil should be started at the front of the unit
frame, evenly divided,
toward the terminals.

and each end threaded back

In checking an oven unit, a broken porcelain bush-
ing will sometimes be found.
it is only necessary to disconnect the end of the coil
which s nearest the broken bushing
coil back as far as the defective bushs
new one. A replacement bushing can be pushed o
tapped lightly into the spring clip.

To install @ new bushing

Then remove the

and install a

On serv.
and noting if the prongs arc fu
place o check is the oven unit receptacles. Philco uses

g any oven unit, after ex

two types of receptacles as shown. The right one is
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FIGURE FIVE—Receptacles

the regular receptacle which is used for all bake units,
all Thrift oven units, and all standard broil units, The
receptacle shown on the left is the one used on all
broil units, which are combined with the Jiffy Griddle.
This receptacle travels in and out with the unit when
the unit s used in either broiling or griddle positions.
The spring sheath protects the wires and allows them
to flex up and down behind the guard, which is in-
stalled on the back of the range.

The same type of spring contacts are used in both
receptacles. In one of the receptacles, the spring contacts
have been pulled out to show how they are shaped.
When they are pushed into the receptacle housing, they
stay under tension so that a good snug connection is
made against the oven unit prongs, when they are in-
serted. On both receptacles the center spring contact
is grounded by use of a short wire which is connected
to the back range frame,

The spring contacts are serviced from the back of the
range. They are accessible by loosening the cover plate,
and then they can be pulled out from the receptacle.
Both types of cover plates are shown. The plate for the
Jiffy Griddle and broil unit has two extra holes which
support the receptacle track rods, and an oval hole for
the spring sheath o slide through. If any difficulty is
encountered in re-installing this plate, it may be neces-
sary to hold the metal housing in place until one screw.
is inserted. The metal housing, which is surrounded
with oven insulation, is the passageway for the traveling
receptacle and extends from the oven liner o the back
The two screws which hold the cover plate
are anchored to tabs on the metal housing.

Oven spring contacts will give years of service if
properly installed and used. When they burn out pre-
maturely, it is usually caused by cither a loose lead wite
connection, or the oven has been used a lot without
having the oven unit pushed in far enough to have the
erminal prongs make full contact. When installing a

frame.

new contact, it s good practice to cut off about an inch
or more of the lead wire and make a new connection.
On most ranges the lead wires are long enough so that
this can be done. When a spring contact has been hot
enough to burn, most likely the connection loop of the
lead wire s also burned and has become britde,

One important service operation, and one which is
often required on a new range installation, is the level-
ing of the Jiffy Griddle. A picture of the right hand
griddle unit front support is shown. The griddle and
broil unit rests and slides on hese right and left hand
supports. They are desigaed so they can be adjusted
up or down by merely loosening and tightening the
screws. A small carpenters or dime store level should
be used when leveling the griddle. No housewife will
be happy with her griddie if the grease runs to ofe side.

‘When the oven is to be cleaned, the oven units should
be removed. To remove the bake unit, the regular beoil
unit, or the Thrift oven unit, it is only necessary o take
hold of the unit with both hands and pull it out from
the oven. To remove the griddle and broil uait, slide
the unit as far forward as it will go, then lft up on the
front of the unit and pull it out from the oven. This
procedure is all that is necessary on early models, but
on later ones it is necessary to release a spring clip be-
fore the unit can be removed. This spring clip holds
the receptacle housing to the oven unit terminal block.
To release this clip, first remove the tswo bl glass from
the tracks, then reach up under the unit and hold the
clip while pulling the unit apart from the seceptacle.

Both Philco broil units, and the Thrift oven unit
which can be used for broiling, have the patented Broil-
Under-Glass feature, This consists of two tracks fabri-
cated o the unit frame, into which two picces of spe-
cially treated glass can be installed. Each track has a
hole in the front end for mounting a recining wire to
hold the glass in place. To remove the glass, just pull
out the retaining wire.

FIGURE SIX—Griddle Support
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SHOP PRACTICES & SERVICE TECHNIQUES—REFRIGERATION

THE SINGLE‘ AND DOUBLE DOOR
AUTOMATIC DEFROST REFRIGERATOR

In June of this year, Philco Corporation introduced
their first Single Door Automatic Defrost model re-
frigerator o the buying public.

Previously, all information issued through Philco
Factory-Supervised Service, for the automatic defrost
type sefrigerator, has been that which applies to the
double door models.

We now have incorporated into the design of the new
Single Door, Automatic Defrost Refrigerator, all the de-
sirable features hat exist in the Double Door models,
plus some entirely new features that have been devel-
oped by our Engineering Department.

‘The Duplex Refrigerators are of the 8, 10 and 12
cubic foot models. The Single Door, Automatic Defrost
sefrigerator is the Model G:928, which has a storage
capacity of 87 cubc feet.

Figure 1 shows the Model G-1228, which is an ex-
ample of the Double Door refrigerators, which incor-

FIGURE ONE

porates automatic defrost, The defrost function of the
refrigerator is brought about by an electic heater elo-
ment affixed to the top plate of the evaporator and one
suspended below the bottom plate. Control of the
powes circuit to the heater elements and the sealed unit
refzigtmxion system s maintained through an_auto-
ock controlled switch in a recessed housing in
ik i il e e evaporator. The timer clock actu-
ates the timer switch at approximately 2:00 A.M, at
which time the heater circuit is energized and the sealed
unit control circuitis opened. When the temperature of
the evaporator reaches a predetermined level, a heater
thermostat cuts the defrost heaters off. The refrigera

tion unit is permitted to remain idle, which allows any
heavy frost accumulation to continue to melt. At the
end of a 25 minute defrost period, the timer switch is
again activated, changing its position to opea the de-
frost heater contacts and close the motor compressor
power circuit, causing the refrigerator (o resume  its
normal cooling operation.

FIGURE TWO

e
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Figure 2 pictures the Single Door Refrigerator Model
G-928, The automatic defrost system in this refrigerator
is achieved by heater elements which are controlled
through a clock mechanism.

The heater on the top of the evaporator and the ong
mounted below the evaporator have been redesigned to
give better radiation and transfer of heat.

TIMER OPERATION

The timer clock and heater thermostat in this refrig-
exator have been combined to make a compact assembly.
It has been installed behind the top front cabinet breaker
strip for convenience of the customer, This location
permits easy access for resetting of the control, as can
be seen in figure 2.

This timer thermostat switch assembly is operated by
a clock-driven cam, shown in figure 3 as No. 1. This
cam makes one revolution every 24 hours. At approxi-
mately 1:00 A.M, the cam allows the contact arm (4)
t0 fall ino the cam recess, which closes the heater con-
tacts and opens the unit circuit contacts. The common
contact arm does not move appreciably at this time
since it is held in place by lever (3). With the closing
of the heater contacts, the heater elements are energized,
causing the evaporator temperature to sise. The in-
creased evaporator temperature causes the gas in the
temperature limiter feeler tube to expand, which in turn
causes the thermostatic bellows to exert a downward
pressure on the adjustable arm assembly. When the
temperature of the evaporator sises to between 50 and
55 degrees Fahrenheit, the adjustable arm has been
moved down enough to unlatch lever (3) and allow

it to rotte slightly into the position which is shown
at A of figure 3,

The rotation of the lever moves the “COMMON"
contacts dowaward, closing the unit contacts and open-
ing the heater contacts, which restores the unit o its
normal cooling operation.

‘The timer dial shaft should turn casily in a counter-
clockwise direction. 1f it does not turn freely in this
diection, in all probability the timer is defective and
should be replaced. To avoid damage to the timer
assembly, the customer should be instructed to always
wrn che dial in a counterclockwise direction and never
force itin a clockwise direction.

CHECKING CLOCK-TIMER ASSEMBLY

‘The timer assembly, which consists of an electric clock,
heater switch contacts, unit switch contacts, a pressure
operated thermostatic bellows and an adjusting cam for
altitude correction, may be given an operational check
in the refrigerator. For clock operation, observe the
time indicated by the timer knob position in relation
o the fixed marker on the breaker strip escutcheon.
Allow a reasonable time to elapse and check the rota-
tion of the timer knob. A bench check of the clock
may be made by applying 115 volt A.C. cycle current
t0 tecminals 1 and 3 of the terminal block, and obsery-
ing the clock armature motion through the small in-
spection window in the bottom of the timer housing,

If the refrigerator has been operating, the timer
switch and bellows may be checked by rotating the timer
kaob (o approximately 1:00 AM, at which time a click
will be heard. With a wattmeter connected in the A.C.
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FIGURE THREE—Thermostat and Switch Assembly
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FIGURE FOUR

line, the wattage indication will show very high in the
vicinity of 1000 watts, which will indicate that the
switch has completed the heater circuit. Permit the
dlock to rotate the timer switch shaft, by observing the
wattmeter, when the evaporator temperature rises (0
between 50 and 55 degrees, the wattage indication on
the meter will reduce to between 160 and 230 watts,
which would indicate that the heater circuit has been
opened and power has been restored to the sealed unit
assembly.

A beach check of this assembly may be made by im-
mersing the heater thermostat fecler twbe in a pan of ice
water uail it is thoroughly chilled. Then turn the
timer dial counterclockwise, proceeding slowly, after
‘midnight is reached. Continue to turn the dial slowly
until & elick is heard at approximately 1:00 AM. A
continuity check at the timer assembly terminals will
show hat the heater circuit is closed (terminals 2 and
3) and the unit contacts (terminals 3 and 4) should
test open. If these check conditions are not apparent,
the feeler whe and bellows have probably lost their
charge. If the heater thermostat has lost its charge, the
unit will run but the evaporator will not be defrosted.

“To check the calibration of the heater thermostat, im-
merse the feeler tube into a cold water bath in which
4 thermometer has also been placed. The heater contacts
should open and the unit contacts should close when the
‘water reaches a temperature between 50 and 55 degrees
Fabrenheit.

For each additional 1000 feet above sea level, the
heater thermostat will operate 1 degree lower than the
value stated in the preceding paragraph. For example:
at 4000 feet elevation, the control will be activated be-
tween 46 o 51 degrees instead of 5055 degrees.

‘To adjust the thermostat for various elevations up (o

5000 feet, remove the timer from behind the top breaker
strip and use a No. 3 or 4 Allen Set Screw Wrench,
tun the adjustment pointer (figure 4) to the desired
altitude. The calibration figures represent thousands
of feet. If the refrigerator is located at an clevation of
4000 feet, set the pointer to No. 4.

ELECTRICAL COMPONENTS

‘The Super Power Sealed Unit Assembly, which main-
tains the freezing cold temperatures in the evaporators
and refrigerates the storage compartments of these re-
frigerators, are all similar. They have been designed
10 deliver more than the required power to safely main-
ain adequate temperatures in the refrigerators.

To check and service the Super Power Unit, refer to
he section of the service manual titled: Super Power
System for the Philco Refrigerator.

The various control and operating components of
the Electrical System for the Double Door Refrigerators
are shown in figure 5. These components are similar
in all the Duplex models, with the exception of the
variations in size and heating capacity of the heater ele-
ments.

Arzow No. 1 points out the cold control, which is
a thermostatic switch for the control of the Sealed Unit
Assembly.

‘The feeler tube and bellows of this contol are charged
with a refrigerant, a rise in temperature in the evapor.
ator where the feeler tube samples the temperature and
causes the confined refrigerant (0 expand.

‘The bellows applies pressure on the switch armature,
causing the unit contacts to close, which completes th

As the ¢ is ze-

motor_compressor circuit.
duced, the expanded refrigerant in
bellows condenses, reducing the pressure on the sw
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armature, This permits the switch to open its con-
tacts, which discontinues the motor compressor opera-
tion,

Arcow 2 indicates the upper defrost heater element.
This calrod type heater element is clamped to the top
surface of the evaporator.

When the defrost heater circuit is energized, this
element radiates 150 watts of heat, which is trans-
ferred to the evaporator by thermal conduction.

The Acrow No. 2 shows the timer housing and timer
wiring panel. This point is the control and distribu-
tion center for the Automatic Defrost System of the
refrigerator. The 115 volt, 60 cycle clock, contained in
this housing, operates the switch mechanism which con-
trols the flow of current to the defrost circuit or the
Sealed Unit Assembly.

Circuit testing of the Duplex models is greatly sim-
plified since all auxiliary circuits may be checked from
the cimer housing wiring panel. This wiring panel may
be made accessible by removing the rear cover plate,

sufficient insulation and the fiber-board cover on the
rear of the tmer housing. The individual control
circuits may be easily isolated at the wiring panel, by
disconnecting from their terminal screws.

Actow 4 points out the heater thermostat which is a
temperature sensitive device whose function is to open
the defrost heater circuit when the evaporator reaches
a predetermined level. This control operates on the
same principle as the temperature control, but the switch
is arranged so thac it will open its contacts with a rise
in temperature.

The temperature limiter is indicated by Arrow No.
5. This current limiter is a bi-metal switch in series
with he heates elements. It is incorporated into the
defrost heater circuit to open the circuit if the tempera-
wre of the evaporator becomes excessive. It is a
mechanical circuit breaker which will resct itself after
a short cooling period, and it should remain closed
during the normal defrost period. This temperature
Jimies i adjusted to open its contacts when the tem-
perature in the evaporator reaches 136°F.

L

FIGURE FIVE

y -
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A temperarure this high could only prevail in the
evaporator if the heater thermostat and the timer clock
motor should fail in the defrost position.

The next Arrow is No. 6 which points out the lower
defrost heater. This heater clement is of the calrod
type. It is suspended under the bottom plate of the
evaporator. When energized during the defrost cycle,
it radiates 600 watts of heat to melt any frost formations
on the lower section of the evaporator.

Artow No. 7 shows the cabinet heater or thermal
damper. This damper operates in conjunction with a
mechanical damper to control the internal cabinet tem-
perature. When energized, it sets up a thermal block
in the immediate area at the rear of the evaporator to
retard the flow of cold air down the back of the food
ank.

In the Electrical System of the refrigerator Model
G-928 there are comparable components, as outlined in
the preceding paragraphs (figure G). The letter “A”
designates the cold control. This temperature control

FIGURE SIX

tional power (150 watts). The electrical cables are .

connected to this heater element with spade type termi-
nals and spring connectors, The letter “C” denotes
the timer thermostat and switch assembly which has
been' reviewed earlier in this publication. The letter
“D"” indicates the wiring panel which serves the same
function as the timer w anel. “DD” shows an
enlacged view of this control wiring point. This ter-
minal panel utilizes spade connectors and spring fas-
teners for ease of installation and servi

In addition, it has a color coding for case of identi-
fication when disconnecting or connccting the various
control circuits.

The letter “E” points out the temperature limiter.
‘The function and operation of this limiter is exactly
the same as those used in all other refrigerators.

At point “F”, one terminal of the lower defrost
heater is shown. This heater element has been rede-
signed to give better heat radiation to the bottom area of
the evaporator. Shown at the letter "G is the food

has been redesigned to give more accurate control sett-  compartment heater or thermal dumper.  This wice
ings. It is calibrated o ten operating positions plus  heater element is connccted across the temperature con
the OFF setting. At the letter “B” is terminated one trol, so that it is operating at all times so that the unit
end of the top heater clement which has been reshaped  circuit is encrgized and the cold control conticts are
to give better heat distribution without using any addi-  open.
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