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TELEVISION SERVICE
“HINTS AND KINKS”

E HAVE RECEIVED numerous requests from the serv-

ice technicians for additional articles contwining
“Hints and Kinks” on television servicing. The entirety
of the following pages contain a compilation of informa-
tion pertaining to television receivers manufactured with-
in the past year. Most service technicians have a mental
file of troubles and fixes for a specific chassis. By match-
ing the type trouble with a certain chassis the technician
can quickly isolate the defective component or com-
ponents whichever the case may be. The object of this
article is to assist the rechnician in this manner and also
enable him to have a handy reference of servicing hints
and kinks. Information of this type will continue to be
published periodically so as to be of maximum usefulaess
to the service technician.

(Continued on next page)
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(Continued from Front Cover)

SOUND BUZZ-TV-70

The following change is desirable in certin areas
in the RF's 71 chassis prior (o run 13. The following
changes should be made:

1. Remove the 12K IW resistor (33-3124346)
supplying the plate and screen of the 6AUG SIF wbe.

2. Connect a 33K 1W resistor (333334346 from
plate and screen of the GAUS to B+ 200 volis at the
6V6 audio output tube screen by-pass electrolytic con-
deaser.

BEND AND WIGGLE CHANGES—TV-80

There are changes required in both the RF supply
and power supply.

Refer to figures 36 and 37 of the service manual
PR-2402 for the H-{ Power Chassis, and PR-2374 for
the H-1 Power Chassis. The following changes are
required, sce figure 1.

1. Replace capacitor C804 with a .001 mfd. 400V
condenser parc No. 30-4668-35. This condenser was
originally a .01 mfd. This has been changed in later
production.
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2. Remove lead beeween Iug #2 of terminal panel
B3 and lug #3 of horizontal centering hold control
(R810).

3. Add a longer wire between points mentioned
above dressing the wire along terminal panel B3 pass-
ing berween B3 and BA, coninue dressing the lead
along B2 passing becween B and the rear flange of
chassis to (R810) horizontal hold centering control.

NOTE: The above changes apply for both che H-1
and He4 power chassis. The horizonal hold control
for the Hef power chassis is located on the top rear
side of the chassis instead of on the rear apron.

Refer to figures 34 and 35 of service manual PR-2374
for the RE-81 chassis and figures 34 and 35 of PR-2402
for the RF-84 chassis. The following changes are re-
quired, see figure 2.

1. Remove wire berween pin #7 of 12BY7 video
oucput tube and lug #2 of L400.

2. Remove C400 from lug #2 of L400 and wire
to pin %7 of 12BY7.

3. Remove wire between lug %2 of L400 and lug
%2 of L30L.

4. Add new wire between lug #2 of L301 and pin
#7 of 12BY7 dressing it around terminal panel B6-4.

FIGURE 1

July, 1954



July, 1954

5. Remove end of R600 from pln #2 of GUS sync
amplifier and wire to Iug #2 of

6. Adda (.01 400V) capacitor part No. 30-4668-41
from lug #2 of L400 and pin #2 of 6U8 sync ampli-
fier,

7. Adda 1.5 megohm 10% V5 watt resistor between
pin #2 of 6US and lug #7 of terminal panel B2.

8. Add a 33 mmf capacitor between pin #1 of
6BEG sync separator tube and lug #1 of terminal panel
B2,

9. Replace R306 (100K ohms), wired becween lugs
5 and 7 of terminal panel Bl, with a 180K, 109,
¥4 watc resistor.

10. Wire of 2.2 megohm, 109 resistor between lug.
i o e BG and lug #1 of terminal
panel B

1. chlncc R614 with a 27K, 1095 V3 watt esistor.

MEDIUM SIGNAL SNOW PERFORMANCE

A reduction in snow in medium signal areas can
be achieved by making the following changes. These
changes apply (o both the RE-81 and the RE-84 type
chassis for the TV-80 serics.

Refer o the schematic diagram (figure 34 and 35)
of the service manual PR-2374 and PR-2402.

L Resistor R619, a 15 megohm resistor, is changed
10 10 megohms -+ or ~10%.

TELEVISION

2. Resistor R610, a 330K ohm resistor, is changed
0 a 470K + or ~10%.

3. Resistor R611, a 180K ohm resistor, is changed
0 330K - or ~10%.

4. Resistor R603, a 22K 2 wat resistor, is changed
© an 18K + or ~10% 2 watt.

5. Remove grid end of R600 (4700 ohms). Con-
nece a .01 mf 400V capacitor (pare No. 30-4650-41)
between he end of RG00 and pin %2 of the GUS syac
amplifier tube,

NOTE: It will be necessary to mount a one lug
terminal panel near the base of the GUS sync amp.
in order to support the junction point of R603 and
the .01 mf capacitor.

6. Wire a 15 megohm + or ~10% resistor from
pin #2 of the GUS tube and pin %7 of terminal panel
B2

PICTURE QUALITY IMPROVEMENT

To correct for objectional following white and pos-
sible harshness of picture quality due to television
station (in some areas) transmitting signals with over-
peaked video, che following change is recommended.
Remove any capacitor that may be wired to pin %
of 12BY7 video output or the associated lug of the
contrast control and a 200 mmf capacitor at the video
output socket. Others will have a 100 mmf and 220

RF81 o RF84

FIGURE 2
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mmf capacitor at this socket, And still others will
have a 1500 mmf capacitor wired to pin #1 of the
video outpu socket.

IMPROVEMENT OF SOUND PERFORMANCE IN
FRINGE AREAS

Improvement in sound pecformance in fringe areas
of TV-80 models can generally be obtined by turning
in (clockwise) the LF. padder located on the tuner,
1to 2 turns. This padder is designated as TC-512 in
Service Manuals. An adjustment made in the above
manner will bring up the sound side of the LE.

In areas where strong signals are received as well
as fringe signals, the adjustment should not exceed
2 curns since possibility of deteriorating picture quality
mighe exist.

In extreme fringe areas, further improvement can
be made in some cases by adjustment of the secondary
of the ratio detector Z400. To make this adjustment,
select a weak signal and adjust che top padder (TC-
402), on the transformer until the maximum noise-free

REDRESSED.
WIRE

RF-8l
B8i0 RF-84
——)
e
FIGURE 3
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signal is obwined. Care should be taken not o intro-
duce audio distortion.

PRE-ASSEMBLED CIRCUIT USED IN EARLY RUN

H-1 POWER CHASSIS

A small number of early run H-l power chassis
(PR-2374) concained a pre-assembled circuit in the
horizontal oscillator stage. Failure of a component
in this assembly requires replacement of the assembly
and the parts affected are R800, R804, C802 and C803
as shown on the schematic of PR-2374.

These parts are standard replacement parts obtain-
able locally and are not listed in the parts list of PR~
2374, For the information of the Field, the parts,
values and Philco part No. are listed below:

RB00—.7 megohm—G6-5478240
RB0{—4.7 megohm—66-5478240
C802— 001 uf  —30-4650-52
C803— .01 uf  —30-4650-58

HUM IN TV-80 AND TV-90

Hum in the above models is due primarily to the
following three causes.

1. Misadjustment of the hum bucking control on
EM speakers.

2. Hum bucking voltage oo low on some EM
speakers.

3. Hum pick-up by components and wiring in the
first audio suge.

The above causes along with their remedy is dis-
cussed below:

1. It must be determined that the hum bucking
coil is properly adjusted before proceeding to steps
two and three of the above paragraph.

2. If it is not possible to minimize the hum with
the control, it is due to insufficient hum bucking volt-
age on the hum bucking winding, the position of the
control under these conditions is always in the counter
clockwise position.

“To correct this condition it is necessary 0 add about
five trns of %22 enameled wire to the hum bucking
winding. This winding can be idenified near one
end of the field coil.

The additional turns are added around the field
coil ac the end where the hum bucking winding is
located.

Disconnect one end of the hum bucking winding,
and to it connect the end of the added twrns which
will make both windings wound in the same direction.
Connect the remaining end of the added twrns to

4 July, 1954
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the poinc from which the original end of the hum
bucking winding was removed. With the sec operat-
ing, a position of minimum hum should be found on
the hum bucking control.  In some few cases it may be
necessary (0 add more than five turns, however, it
is desirable (0 add as few turns as necessary since to0
many turas make the adjustment of the control more
critical,

3. The most serious cause of hum is due to the
pick-up by components or wiring of the first audio
stage.

‘The hum s picked up from the B- lead which passes
by the GT8 tube. This lead is a white lead connected
0 pin #11, of the interchassis cable. ‘This lead should
be redressed as indicated in figure 3.

NOTE: It has been a practice in the field to by-
pass the speaker field with a 500 mfd electrolytic capa-
citor. Under no circumstances should this fix be used,
as this may correct the hum condition, it will however,
cause weave to increase from three to four times under
‘non-synchronous operation.

BUZZ-TV-90

‘There has been some complaint about “hum” or
“buzz” in the TV-90 receivers when the volume con-
trol is completely turned down. One of the field mea
located a set with this defect and the trouble was traced
10 a mistake in wiring at the interconnecting cable
socker, J101, on the power chassis. Instead of wiring
the fixed bias supply to pin #5 of this socke, it was
wired to pin 3G, which should BE A BLANK pin
according (o bulletin PR-2200.

Since both the video output and audio output in
the RF chassis are supplied with a fixed bias through
the interconnecting cable from the power chassis and
depend on C102 (10 uf/50V) to hold the bias supply
at signal-ground porential withou this connection it
is possible for the sync components of the video signal
fed 1o the video output stage to also be fed to the
audio output stage
opposed 10 a "hum"), which is particulacly n
at low levels of sound.

This error in wiring is readily identified if the
“Buzz" in the sound disappears when the video out-
put tube is removed from its socker. This odd situa-
tion is caused by the nature of the wiring and the pin
connections on the GAQS tube—pins #1 and #7 are
internally connected. Without the tube in the socket
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FIGURE 4

and its internal connection, the video ar pin #1 will
not reach pin #7 and be tansmitted through R309
and R414 to the geid of the output stage in the sound
section, as it does when the tube is in place.

VENETIAN BLIND FIX

On some of the early ]2 and J5 deflection chassis
a condition that is sometimes referred to as a venetian
blind effect may appear.

This condition usually shows up as a pairing of
a group of horizontal lines. At normal viewing these
groups of paired lines create a variation in shading
in the CR twbe picture area, thus, the venetian blind
effect. Referring to the schematic of the J2 and J5
deflection chassis in the service manual PR-2471 the
changes are as follows; see figure 4.

1. Remove chassis ground from pin #3 of 12AU7
vertical oscillator tube socket and add a 1000 ohm V5
watt resistor (66-2108346), between pin #3 and
chassis ground.

2. Chonge resistor R700, which is wired in series
with the vertical hold control, to 220K ohm ¥ watt
10%, part No. 66-4228346.

NOTE: Only chassis preceding run 4 for the
J2 and run #3 for the J5 do not have the above
changes.

R
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SYNC BUZZ IN AUDIO R194-D194 CHASSIS—
V-9

In the R-194 and D-194 chassis, run 33 a sync buzz
may be encountered in the audio stages. This buzz is
found at times only in the run #3 chassis and is due
to the proximity of a lead near the video amplifier
stages running o the grid circuit of the first audio
amplifier. The particular lead runs from the junction
of Re410 and R-415 to R-409 as shown ia the schematic
of PR-2522, and should be dressed as far away from
the video circuits as is possible.

PHILCO SERVICE SUPERVISOR

HF-200
ELIMINATION OF BARKHAUSEN OSCILLATIONS

IN D-208 CHASSIS

The following changes should be made (o eliminate
Barkhausen Oscillations in the D-208 chassis:

1. Add a .002 uf—400 volt capacitor, Philco part
No. 30-1238-8 of 30-4650-37 between pin #3 and
pin #B8 of the 6CDGG horizontal output cube.
Schematically this capacitor is added from screen geid
o cathode of the 6CD6G tube.

0]

INTER-
CHASSIS
SOCKET

85

Qo
. i Bt s e ‘ﬁ"g ‘
e~

FIGURE 5
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DIAGRAM OF 1284 VERTICAL OUTPUT CIRCUIT SHOWING
ADDED COMPONENTS

FiGURE ¢

2. Remove filament lead between pin #4 of the
6VB damper tobe and pin #7 of the 6CD6G horizontal
outpur tube. Disconnect the remaining filament lead
from pin #7 of the 6CD6G rube and connect to pin
34 of the 6V3 damper tube. Add a choke part No.
32411251 between pin #4 of the 6V3 damper tube
and pin #7 of the 6CD6G tube. Figure 5 is a base
layout showing the addition of the above parts.

In some few cases, weak barkhausen lines might
still be noticed. Replace the 6CD6G tube in order to
remove these lines,

INCREASED WIDTH IN D-208 CHASSIS

Any receivers which indicace insufficient width in
models using the D-208 chassis, the following pro-
cedure should be used in determining the cause of
and elimination of this problem. It is assumed that
several new GCDGG tubes have been tried, and that
90 improvement was produced.

1. Observe the input to the horizontal output tube,
6CDGG, by connecting an oscilloscope, through a low
capacity probe, t© pin #3 of the 6CD6 socke. The
wave shape should appear approximately as shown
in figure 33 on page 17 of Philco service manual PR-
2527,
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2. If cither the shape or magnitude of the ob-
served wave differs significantly from that shown
above, trouble exists in the horizontal oscillator cir-
cuit. The following steps should be included in trouble
shooting:

(a) Replace the 12AU7 oscillaror tube.

(b)  Check voltages at the oscillator tube socket.
Correct readings appear in figure 44 on page 25 of
Philco service manual PR-2527.

(c) Examine the oscillator, charging and cou-
pling circuits to insure thac components of the correct
value are in use.

3. If the input to the 6CD6 rube appears to be
correct, the following steps should be taken:

(a) Check voltages at the socket of the 6CD6
wbe. Refer to figure 44, page 25 of Philco service
‘manual PR-2527.

(b) If the capacitor wired between lugs 3 and
5 of the flyback transformer is 68 uuf, replace with
82 wuf-SKY capacitor (Philco part No. 30-12466).
‘This change should increase the width.

If an 82 wuf capacitor already exists on the trans-
former, it can be changed t a 100 uf-SKV capacitor,
Use Philco capacitor 30-1246:2. A check should be
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made to insure that this change does nor introduce
ringing or foldover.

Excessive leakage of the 68 or 82 uuf on the flyback
wansformer or of the 82 uuf capacitor wired to lugs
3 and 5 of the yoke socker, will cause a reduction
in width. This can quickly be checked by substicuting.
another capacitor.

(c) If width is scll insuficient the fiyback trans-
former may be defective.

If the sbove procedure is followed o difficulty
should be experienced in obwining suficient width.

CIRCUIT CHANGES IN VERTICAL OUTPUT CIR-
CUITS TO INCREASE LIFE OF 12B4 TUBES

‘The life span of 12B4 tubes employed in the vertical
outpu stage can be materially increased by decoupling
the suge from "B” plus and thus lowering the power
dissipated in the tube, in receivers employing the ]2,
J5, D201 and D204 chassis. The D201 chassis, run
13 or later, will not require this change.

The ‘added circuits changes are illustrated both
schematically and by pars layour. Figures 6 and 7
refer to the service manuals covering the respective
chassi:

clRcuTT chaGEs,
5:201 s
NCREASED

UFE OF 1284 TUBE
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1. Mount two 2 lug wiring panels in the locations
shown on the accompanying layout drawing. These
panels will be refeered to a B10 and BIL.

2. Wire an 1800 ohms, 5 to 10 watr, resistor (Philco
parc No. 33-1335-102) between lug 1 on wiring
panel B10 and lug 1 on wiring panel B11.

3. Wire a 20 mfd 300V. electrolutic capacitor
(Philco pare no, 45-3035-27) from lug 1 wiring
panel BI0 to the lanced lug (ground) pushed out
from the chassis subbase.

4. Connece a wire berween lug on wiring panel
BIL and lug 1 (B plus lug) of the filter condenser
C103, see enclosed parts Jayout.

5. Disconnect the red lead of che vertical output
transformer and reconnect it to lug 1 on wiring
panel BIO.

6. Disconnece the B plus end of the wire between
pin #9 of the deflection socker, J800 and B plus
and connect this end to lug 1 of wiring panel B10.
Any other wires which may be connected to pin #9
of the deflection socket should be moved to lug 1
on panel B,

In some cases it may be desirable to provide more
vertical sweep. This may be accomplished by lowering
the value of the decoupling resistor to 1500 ohms,
10 watts.

FIGURE 7
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AUTO RADIO

Installation of Studebaker Auto Radios in Trucks

Sometimes it is necessary for the service techaician
0 install an AC2300 o AC2301 auto radio in a Stude-
baker, 2-R series truck. This requires  deviation from
the standacd instllacion and the procedure necessary
along with illustrative are listed on the following
pages.

INSTALLATION INSTRUCTIONS

1. Remove the large knockout which is located
0 the right of ceater of the instrument board. Cu
he webs at cwelve places with a VERY SHARP cold
chisel then knock out the panel from the motor com-
partment with a rubber hammer. If the edges of the
opening are distorted they should be straightened
with pliers. See figure 1. Remove the Mortex silencer
‘material as shown in figure 1.

2. Remove the ash tray.

3. Using the paper template under the instrument
board lower panel, locate and dil two 177 dia. (#16
drill) holes and one 3" hole in the lower panel.
(See figure 2).

4. Remove and discard the cardboard cover and the
two brackets from the sides of the radio. Remove
the screw which holds the speaker baffe to the radio
housing.

5. Remove che knobs and the bezel from the front
of the radio housing. Discard che bezel.

6. Cemen che rubber gasket to the front of the
radio housing. See figure 3. Seal all holes in the
radio housing with adhesive tape to stop draughs.

7. Avach two of the angle brackets to the sides
of the radio housing using the screws removed. See
figure 3. Remove the two speed nuts from the brackets

at the sides of the speaker and place them on the new
brackets,

8. Place the radio in approximate location behind
the instrument board. See figure 3.

9. Loosely assemble che grille recainers to the grille
using che four self tapping screws furnished. If the
radio being installed is AC2301 the push button hole
in the grille should be covered with the cover pro-
vided. Bend the small tabs ac the back.

10. Fasten grille in place with the retainers be-
hind the instrument board. Tighten the screws,

11 Move the radio into place with the shafts and
push buttons through the grille and secure with the
nuts over the control shafts. (NOTE THESE NUTS
ARE USED WITH THE SMOOTH SIDE TOWARD
THE GRILLE). Push on the tone lever and the con-
crol knobs.

12, Secure the rear brackets using two No. 10 sheet
metal screws and the lock washers from the radio
package. These are inserted from the bottom.

13. Remove the gasket from the speaker bafle and
cut off the brackets from the sides of the speaker baffle
with a hack saw. Drill out the hole in the small top
bracket with a 1%,” drill. The speaker baffle should
be painced black being careful not to get paiat into
the front of the speaker.

14, Fasten the two remaining angle brackets o the
lower sides of the speaker baffle. See figure 3

15, Screw the top bracke to the flange of the in-
strument board using the hex head self tapping screw
furnished. This screw goes into the right hand hole
lefe by the removal of the ash tray.

KNOCK-OUT IN:
FoR RABI0 INSTALLATION INSTRUMENT BOARD
cut wess LOWER PANEL

FIGURE 1
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DRILL  3/4'" HOLE.

DRILL 2-.177" (#6 DRILL) HOLES

PAPER TEMPLATE

FIGURE 2




16, Using the lower brackets as a guide drill two
177 dia. holes (#16 drill) and fasten the brackets
with the two 1%” No. 12 screws, See figure 3.

(NOTE—IF THE TRUCK IS EQUIPPED WITH
A FOUR SPEED TRANSMISSION THE SPEAKER
UNIT WILL NEED TO BE LOCATED AT THE
RIGHT SIDE OF THE CAB UNDER THE GLOVE
BOX. THE ASH TRAY CAN REMAIN IN ITS
ORIGINAL POSITION, ON RIGHT HAND CON-
TROL TRUCKS THE SPEAKER UNIT SHOULD
BE MOUNTED ON THE LEFT SIDE.)

17. Connect the extension cable to the cable on
the radio and pass the other end down through the

unit behind the speaker. Install the rubber grommet
and seal with scaling compound if necessary.

18. Reinstall the ash tray under the glove box.

19. Connect the battery wire to the long post on
the ignition switch.

20 Instll the ignition coil condenser and the
geaerator condensers as shown in the radio installa-
tion instructions.

21 With the radio turned to a station at or near
1400 on the dial, and the antenna fully extended ad-
just the antenna padder for maximum volume.

‘While the normal installation following instructions
usually results in sarisfactory performance, there seems
10 be an occasionl truck thac is extremely noisy and
additional steps have to be taken to eliminate the
noise, We would like to suggest the following:

10
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1. In most installations there is a
slight excess of speaker cable. This
cable should all be pulled into the
passenger side of the dash to give a

igaition pick up from this

2. The interconnecting cable be-
tween the two chassis doesn't have the
shield grounded at both ends. Add a
grounding pigeail to the shield on the
end which isn’t now grounded. Ground
this pigeail as directly as possible to the
chassis.

3. The fire wall on which the radio
is mounted in truck installation is
usually heavily covered with pain. To
be sure the chassis is making a good
ground connection to the fire wall,
clean away paint at the point of con-
act,

4 Wacch the dress of the “A” lead. Moving the
“A” lead around will usually result in a quiet spot
being found. Avoid locating the lead near cable or
wires coming through the dash.

5. Be sure there is a condenser on the voltage regu-
Incor.

6. Be sure the condenser on the ignition coil is
located on the battery side of the coil.

These are all the steps we have had to take in any
installation of our experience that were necessary to
reduce the ignition interference t0 a satisfactory level.

PARTS LIST

1 Push button hole cover 1289517

1 Grille 289373

1 Retainer—Upper grille 28.9516

2 Retainer—Lower grille 289515

1 Rubber gasket 548655

4 Mounting bracket 56.9864

4 Screws (#8x34") 1W22470

2 Screws (#126147) ... . W1B467

1 Screw (%-20x%") 1W21678

1 Cable extension (20”) 414185

1 Grommet oy 27.4099-21

1 Drilling template . ...781282

1 nstruction sheet ...78-1288
July, 1954



Long rows of solemn men sit around conference
tables. They stare at piles of important papers. They
deliver decisions of great importance. They are in &
cabinet meeting.

At leass, that's one kind of cabinet meeting.

When we have a PFSS cabinet meeting, i¢'s different.

A PFSS cabinet meeting consists of two members.
One isa PESS'er, and the other is a cabiner. And, when
they meer, you can rest assured that something gets
done.  Something good!

‘There are many kinds of cabinets PESS'ers meet and
master, but we thought we would single out the cab-
iners of the new verical freezers. Let's meet them—
all three,

Of course, there are lots of general procedures in
cabiner work, such as removing deats and scratches.
Let's limit ourselves to adjustment, removal, and in-
sallacion of replaceable parts of the cabiner.

Our first encounter will be an easy one. We'll check
the door seal gasker. Got to make sure its working
properly so that there will be no heat leakage into the
cabinet. To check this seal, there are two tests.

We can put a 100-watt bulb in the cabinet and look
all around the gasket to make sure it is tight. If no
lights shows with the door closed, we can assume the
seal is correct.

Another trick is to test the seal with unglazed paper.
‘We can inserc a small piece of this between the gasket
and the cabinet; close the door and then try to with-
draw it. If there is a drag when the paper is being
withdrawn, then we know the seal is okay.

1 you are one of the wealthy members of the PFSS
tibe, one of Uncle Sam's bills can serve the purpose.

Soif the seal is not correct, what will we do?  We'll
adjust the hinges and the strike, and be back in busi-
ness in no time ac all.

Lecs see how the V-1445 hinges and strike are ad-
justed, first.

Hanm, looks like the door hinges are fastened to a
special steel tapping plate with machine screws, The
tapping plates are fastened o the inside of the door
panel,

PHILCO SERVICE SUPERVISOR n

How do they mount the door on the cabinet?

Seems like it is fastened to the cabinet with ma-
chine screw through each hinge into an exwra-heavy
steel tapping plate, This plate is located inside the
cabinet wall.

When the doo is put on ac the factory, the door is
set o that che seal gasker is correctly compressed.
‘Then the hinge-mounting screws are installed through
the anchor screw hole of each hinge into the cabinet.
See figure 1.

Let's see how to remove the hinge escutcheon, Sim-
ple enough; all we do is open the door and unsnap
the escutcheon by pushing on its edge with a screw-
driver.

Hey, we drifted off course; we were ralking about
the gasker seal. Becter see how to adjust the door
hinges and strike so we can make sure we kaow how
to correct for improper seal.

P

HINGE TapPING
REINFORGEMENT 6048

HINGE ASS'Y
8040-33
AL ooets,
12 RE)
H23810pPER DooR)
os0-41
i hea).

HINGE ESCUTCHEON

FO0D COMPARTMENT DOOR

s
ventl b

FIGURE 1

HINGE NOUNTING SCREW.



FREEZER

STRIKE MOUNTING SUPPORT.
PART oF CaBiNET)

- STRIKE ADJ.SCREW
~—

STRIE

LATERAL ADJ. SCREW

FIGURE 2 &

& FIGURE 3
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‘Whea adjusting the door on the cabinet, loosen the
hinge-mounting screws, close and position the door so
chac the seal gasket is evenly and tightly compressed.
Tighten the hinge-mounting screws to hold the po-
sition,

Better put the anchor screw in. If the old anchor
screw hole is in line, use it.

But if the anchor screw holes are not aligned with
the hole in the cabinet, use the lower spare anchor
screw hole in the hinges as a guide for drilling new
holes. Drill the new holes with a No. 29 steel twist
drill. Now, we'll insert and tighten the s:li—lhmmding
anchor screws. Snap the escutcheon covers over each
hinge bute, and we're finished.

Not so fast. That gasket could stil be loose, How
about the strike adjustment?

To adjust the strike inward or outward, we'll loosen
the strike adjusting screw and move it as needed. See
figure 2.

We can adjust it laterally, also. Just loosen the two
Jateral-adjusting screws and move the entire assembly
uncil the nose of the strike just misses the roller when
the door is being closed. Tighten all screws after the
adjustments have been made.

If we have to take out the entire strike assembly,
we have to take out the two lateral adjustment screvws;
then remove the side breaker strip. Now we'll re.
move the cotter pin from the strike tapping place, to
release the strike spacer. Remove the spacer and put
the cotter pin back in place to prevent the plate
from being dropped out of position.

Guess that takes care of the adjustment for the
gasker. Wha hoppen if we want to replace the door
seal gasket on our 14452

First we'll take out all the door liner mounting
screws at the edge of the liner. Next we'll unseat the
old gasker from the edge of the door lever. Then
position the new gasket so that the molded in curva.
tures and corners line-up properly with the outliné
of the door liner.

Slip the rubber flange of the gasket over the edge

of the door lever, making sure the screw-holes line-up
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with the holes, Then put che lever and liner mount-
ing screws back and we're set.

While we're thinking about the V-1445, let's see
how we would remove the latch mechanism. Fisst
we'll have to remove the door liner by taking out the
screws under the gasker. Then remove the three latch-
mounting screws.  See figure 3. And, if we want to
remove the handle, we'll have to remove the five han-
dle-mounting screws. Then release the handle from

Let's finish off the V-1445 by looking into the sub-
ject of door shelves.

The door shelves themselves are very easy t0 re-
move. All you have to do is to raise the shelf enough
o clear the plastic supports, and slide it endwise suf-
ficiently to release it at one end.

If we want to remove the shelf supports, we'll take
a %" diameter punch and drive the plastic pin in
until it is released. We'll lose the pin in the insu-
lation, so we'll have to use new rivets when the new
support s installed.

Sure is easy to install a new plastic suppore. Figure 4
shows quite plainly how the supports work. All you
do is inserc the support in the liner and deive the
pin into the support to lock it in place.

“That's about all for the 1445,

Let's see what gives with its big brothess, the 1945
and the 2545,

First we'll take off the outer breaker strips. Seems
as though the outer breaker strip is mounted to an
inner breaker strip. This inner job is made of mason-
ite. The outer strip is held in place by tension be-
tween its rear and front edge.

Figure 5 s a crosssectional view of both breaker
strips with the insulation between them.

To tke off the outer breaker strip, press against
the inner bend as shown by the arrow in figure 5.
Lift the front edge of the strip from its lacched posi-
tion on the masonite strip.

If we want to remove the inner breaker strip wi
have to remove che screws mounting it to the cabinet
and liner. See figure 6.

PHILCO SERVICE SUPERVISOR
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FiGURE 8

On these two big freezers, the door hinges are not
adjustable. See figure 7. However, we can remove
the escutcheon.

Firsc we have to open the door all the way, insert
a screwdriver in the notch, and pry the escutcheon out
of its latched position. Then we'll close the door part
way and do the same prying on the outside edge of the
escurcheon.  After both sides are unlatched, pry the
escutcheon from the hinge with a screwdriver,

Removing the door liner and seal gaskets on these
models is easy. Since the door liner is fastened to the
door panel with one screw on each side and a number
of spring clips all the way around under the seal
gasket, remove them.

Taking out the gasket is done by removing the
spring clips at each corner of the door.

1f 2 new gasket is being mounted, make sure it is
properly mounted at the corners.

Well, lets finish up our cabinet meeting by adjust-
ing the door strike.

‘This is done by loosening the strike mounting screws
(see figure 8), and moving the strike to the desired
position.

MEETING ADJOURNED.
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‘The automatic refrigerator is the coming thing in
the refrigeration field.

This year Philco has gone all out to bring auto-
maticity to its line, Maybe one of these days the whole
line will “think for jtself.” Regardless of the extent
t0 which we go automatic, one thing’s for dang sure.

utomatics are here to stay.

Since the prospect is for more and more automatics,
we though it would be a good idea to have another
1ok at these jobs and the special servicing techniques
involved.

It's Automatic

Last year we had the automatics with the “Sharp
Freeze” system. Srill got that one. The new one with
the special restrictor tube in the circuit is with us now.

Maybe we'd better stre off and look over the job
with the “Sharp Freeze" unit, and then we'll give the
newer ones the once over.

Of course, the refrigerator compartment for the stor-
age of fresh foods is automatically maincained at a
temperature of 38 to 40 degrees. And chis is done re-
gardless of the climatic conditions, or seasonal changes.

‘The temperature and humidity in the compartmen
is controlled within close limits by the system. The
problems of excessive dehydration or excessive mois-
wre are eliminated by this close control.

The freezer areas are entirely separate and indepead-
ent of the main food compartment. Foods are stored
in this compartment and maintained at zero zone tem-
peratures. In the older automatics, the “Sharp Freeze”
allows rapid freezing of the foods by subjecting them
t0 20 below zero temperature.

Since the freezer area is separately sealed and in-
sulated, freczer temperatures are not affected by the
defrosting in the lower compartment.

For the "Sharp Freeze” jobs, the electrical system
is shown in the schematic diagram, figure 1. This dia-
gram is actually for the models J-1148, J-1149, and
J-1248. The wiring connections for the dew point
compensator do not apply to the J-1248, however.

‘These refrigerators are cquipped with two thermal
regulators; one to control the freezer compartment at
2e0 and sub-zero temperatues, and the other to con-
ol the solenoid valve assembly which bypasses the
flow of refrigerant through the True Zone plate or
around it to mainin the proper temperature in the
food compartment.

PHILCO SERVICE SUPERVISOR

To check the freezer thermal regulator, sec the
freezer regulator to the ion and frecze the
bulb of a thermometer or an appliance tester tempera-
ture sensing clement to the bottom center of the evap-
orator. The proper position for the freezing is where
the fronc conneting ube is located between the series
and parallel passes of the evaporator.

In order to gain access t the thermal regulator, re-
move the light housing frame. Remove the regulator
from its mounted position and by-pass the contiol
with a test clip. You can remove the leads from the
control and connect them together, leaving the plate
control out of the circui, if you prefer.

If the refrigerator will not start and the test cannot
be made, rotate the freezer control to the sharp freeze
position.

FIGURE 1
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1f the unit sill does not start, another way of getting
it going is to apply heat o the cold control. This
can be done by placing a continer of warm water in
the bottom front edge of the evaporator where the
feeler tube clamp mouating screws project through the
evaporator. The added heat at this point should cause
the contact to close and the unit to start. If this does
not occur, check the control for continuity.

Whea the system is operating properly (as indicated
by even frost distribution on the evaporator) tem-
perature readings should be taken, ~Afcer the tempera-
ture has become fully sbilized, normal cutoff and
cuton temperatures as listed in the service manual
should be found.

If the temperaure is not within range, check the
altirade adjustment on the thermal regulator, and the
fecler rube dress, IF these are proper, it is likely chat
the chermal regulator itself s faulty and should be

replaced.

1 the freezer temperatures prove correct, and it is
desirable to check the temperature in the food com-
‘partment, make sure the plate thermal regulator has
been properly reconaected into the system.

The plate regulaor controls the flow of the refrig-
erac through the place by actuating the solenoid
valve,

The feeler tbe for the plate thermal regulator is
insalled in a well on the lefc hand edge of the True
Zone plate. Here it seases both air and plate tempera-
tures,

PHILCO SERVICE SUPERVISOR

A sise in the cabinet temperature causes the con-
trol bellows and switch to be actuated. This opeas
the control circuit and de-energizes the solenoid valve
coil and allows the plunger to stay down and block
the by-pass. With the by-pass blocked, the refrigerant
flows through the True Zone plate and cools the cab-
inet.

If, on the other hand, the unit was operating and
the cabinec became cool enough to actuate the con-
trol, the contacts of the conrol would cause the sole-
noid o be energized and the bypass would be opeaed.
With the bypass open, most of the refrigerant flows
through the bypass to the freezer, and only a small
amount of vapor would go through the plate.

Wrong refrigeration temperatures in the cabinet
could be caused by a bad regulator o by trouble with
the solenoid valve.

To check reports of bad temperature in the food
compartment, place a quart container of water in the
food compartment overnight, (See figure 2.) This
ensures a true temperature reading. It is possible that
if the reading is taken without something to give an
average reading of the temperature, error might be
introduced by frequent use of the box just prior to
the reading.

In the figure (2) we see two different ways of re-
cording the temperatures. A column type thermom-
eter or the resistance bulb of the 5007 tester.

If the resistance bulb of the tester is used, the water

FIGURE 2
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must be electrically pure. Impurities in the water
will affect the resistance element.

If the temperatures are close to the desired readings,
the difference may be made up for by adjusting the
altitude secting.

If it is desired o raise the temperature in the com-
partment, set the knob to a higher number. Cooler
temperatures may be obtained by setcing the knob to a
lower setting.

1 the adjustment is made improperly, it is possible
that automatic defrosting will be lost.

Another cause for wrong temperatures in the cabinet
could be the solenoid valve.

The valve is an electro-magnetic device. The coil
controls the position of the plunger, and the plunger
controls the flow of refrigerant.

The coil creates a magnetic field when it is ener-
gized and this magnetic field actracts the plunger and
pulls it up and opens the by-pass.

1f the coil of the valve is open, or the circuit ener-
giring it js not operating, the by-pass will remain
closed and the plate will receive refrigerant flow
whenever the unit runs. This will cause very low
cabinet temperatures.

If the coil is continually energized, or the valve
stuck open, the plate will never receive sufficient re-
frigeration and the cabinet will be too warm.

To check the coil for continuity, remove the power
cord from the outlet, Take off the lamp housing cover
and the regulator mounting screws, and pull the regu-
Iator out of its mounting recess. Disconnect the leads
and check the coil for continuity.

‘These are a few of the troubles and their cures for
the "Sharp Freeze” automatics.

In the newer type, there are some interesting troubles
that can pop up, but by and large they are less com-
plex. Since the newer system has no solenoid valve
and its associated circuits, it is bound to be less diffi-
alt 1o trace troubles.

Figure 3 shows the wiring diagram for the newer
automatics.

As can be seen, there is only one thermal regulator.

The new system is so designed that the difference
in the temperatures of the cabinet and freezer will
be maintained during normal operation of the uni.

As i che other type of automatic, tests for cabinet
temperature may be made by placing a quare borle
of water in the cabinet and taking the temperature with
a column _thermometer or resistance element of a
Philco 5007 tester.

And, as in the other jobs, the altitude adjustment
may be used to compensate for temperatures that are
n0t 100 far off the desired reading,

PHILCO SERVICE SUPERVISOR

FIGURE 3

One clement that is peculiar to the newer auto-
matics is the thermal stabilizer.

The stbilizer is used to give sabilized tempera-
tures in the refrigerator. It is in the circuit only
when the motor-compressor is not running. In this
way, if the box has not been opened too often, and
the unit not running regularly, the stabilizer will in-
troduce enough heat into the cabinet to make sure
the unit runs enough to maincain the proper tem-
peratures in the freczer compartment.

‘The stbilizer also is used to prevent frost build-up
on the plate refrigerant tube where it passes through
the insulation. In the older type automatic, heat ex-
changers serve this purpose.

Lec's take a look at some of the general causes of
abnormal temperatures.

e altitude setting of the True Zone plate thermal
regulator may be incorrectly adjusted which would
cause the refrigeran to be cut off at too low a tem-
perature,

A solenoid valve that is stuck closed would cause
freezing of the foods stored in the refrigerator. This
condition may sometimes be corrected by tpping the
valve lightly.

One of the conditions that can be caused by incor-
rect wiring is that of excessive cooling in the lower
food storage comparcment.

Color coding and the various component leads should
be checked against the schematic diagram to determine

17




RIGERATION

AUTOMATIC SYSTEM WITH
20° BELOW ZERO FREEZER

THERMTETAT
TFReezen)

(TRUE-ZONED

NEW 1954 AUTOMATIC SYSTEM WITHOUT
20° BELOW ZERO FREEZER

AUTOMATIC_SYSTEM WITH_20° BELOW
ZERO FREEZER (PLATE DEFROSTING)

o ZER0-20NE
FRECLER.
TR
COURESSOR  capany
comenser  E s
i SEPARRTOR!
I TRUE-ZONE
PLATE
SOLENOD: THERMOSTAT
VALVE (TRUE-ZONE)
18

PHILCO SERVICE SUPERVISOR

if they are properly wired. An open lead wire or de-
fective coil in the solenoid valve circuit would cause
freezing in the lower refrigerator compartment.

If the solenoid valve were stuck open, no refrigerant
would be supplied to the True Zone plate, therefore,
the refrigerator temperature would rise beyond the
normal operating temperatures. This jammed condi-
tion can occasionally be remedied by tapping the valve
assembly lightly.

A loss of charge from the control feeler tube and
bellows would also result in no refrigeration o the
True Zone plate. A continuity check would indicate a
closed circuit, when normally a warm fecler tube or
cabinet temp. would open the regulator contacts.

If the altitude adjustment of the plate control is set
for an elevation higher than the actual altitude at
which the refrigeracor is being used, the food tem-
perature in the lower refrigerator compartment will
be higher than the temperature given in the service
manual.

A condition which would cause high food tempera-
ture would be improper positioning of the control
feeler tube in the mounting well fastened to the side of
the True Zone plate. If the feeler tube bulb projects
beyond the end of the feeler tube well and touches the
True Zone plate or its refrigerated tubing passes, the
control will sense a colder temperature than it should,
thus causing the refrigerant to be prematurely by-
passed to the freezer evaporator.

Incorrect wiring of the control or valve assembly
may cause the valve to remain in the energized position,
the True Zone plate will be starved of refrigerant,
therefore, high temperatures will prevail in the lower
refrigerator compartment.

low food compartment temperature could occur
if containers were placed adjacent o the True Zone
plate. For example, foods in a large dish placed so
tha the dish touches the True Zone plate would act as
an air scoop to block the downward draft of cool air
and possibly cause the foods to become frozen.

Manual Correction

PR-2595—-1149 hinge escutcheons are listed under J-1148
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“Home Radio Servicing Hints and Kinks”

‘This is the second of a series of articles o be pub-
lished regarding service hints and information per-
aining (0 toubles that experience has shown to occur
on various model radios. Changes and modifications
which may be given in these articles should not be
construed a5 corrections of inherent weaknesses, buc
rather are merely improvements brought about by
field experience and improvements in electronic cir-
cuit design.

48-472—CATHODE BIAS

To fnue uniform L. sesicviy depte differences
in cubes, the cathode bi R-307 from pin %7
of the 14H7 second L, ampliie was chang fram
47 ohms t 120 ohms,

OSCILLATOR FAILURE

Several cases of oscillacor failure have been repored,
if the TS oscltr b is known to be good, con:
denser C-407 wi a 100 mmf should be checked
e A i BT et 2300 should
be checked for an open primary winding. The oscil-
lator coil L-404, part No. 32-4019, should be very
carefully checked against any possibility of an open.

48-1256

In a few of the early sets, frequency, drift, accom
panied by loss of sensitivity, occured because the 10
manfd condenser, C-407 did not have the proper tem-
perature coeffcient. In these ses, C-407 should be
replaced by pare No. 30-1224.26

Excessive drift may occur in sets where the trimmer
condensers on the tuning gang have the round plaes.
The diffculty may be corrected by soldering the plates
of the trimmer, at che point where it is crimped into
the frame of the gang, or by replacing the crimmer
with one of the ceramic type, part No. 63-0069.

In some cases there may be some drift, accompanied
by loss of sensitivity and increase in interference,
caused by changes i the fst LF, waosformer, Z300.
Replace the transformer with part No. 32-4160.

48-1262—PARASITIC OSCILLATOR

Several cases of parasitic oscillations were corrected
by wiring condenser C-203 directly to the cathode,
pin 8, of the 3SL6GT.

48-1274-1276—BURNED OUT R-412

‘There have been reports of burned out R-412. The
cause has been traced to sluggish operation of the
band switch, which shorts B+ to ground during the
switch change cycle. To correct this condition re-
move the grounded end of the black wire located

PHILCO SERVICE SUPERVISOR

between lug #4 of WS4(F) and ground (ground
point near pin 33 of the 7H7 first LE. amplifier tube),
and connect ic 1 the unused lug, #2 of WS-4(R).
Then connect a .006 mfd condenser, part No. 30-4591,
from this lug to the original ground point.

LOSS OF A.V.C. ACTION

Loss of AVC can be due to shorting of condenser
C335 which is a 100 mmf condenser, which is cor-
rected from the junction of R-323 and R-324 to ground.

Very erratic and noisy performance can be traced:
0 a dirty push button switch assembly, Probably the
best corrective for this problem is to ciean the assembly
with carl

48-1826—48-1827—PARASITIC OSCILLATION

ic oscillations have occurred

Several cases of parasi
on these models. 'This condition can pressed
by adding 2 6800 ohm ressor, part No. 2608310,
in the screen circuic of the 7C5 tul

49-500, 45-503, 49-506

Squeals, birdies, or motor boating can be caused
by defective B- to chassis condensers. In most in-
stances the special inductive capacitor C-303 part No.
30-4644-1 is the cause and should be replaced with a
1 MF capacitor, part No. 30-4527.

49-602

Intermittent oscillators are a primary source of
problems rvice technician_particularly on
ACDC porables, If after the oscillator tube and
associated parts have been checked and are known to
be good, the selenium rectifier should be tested. When
a portble operates satisfactorily on batcecy but oper-
ates only a few minutes on AG, it is a good indication
that the selenium rectifier is weak and not developing
the proper B+ voltage.

49-906—Code 122

To increase the audio outpur, the cathode bias re-
sistor of the 50A5 tube was changed from 220 ohms
to0 120 ohms.

LOW LEVEL AUDIO DISTORTION

Occasionally, a condition of audio distortion may
be experienced at very low settings of the volume con-
wol, " This sy be climinased s dresing e UARE
diode lead as far as possible from the 19T8 grid, pin
8. This lead dress removes the possibility of any
455Ke signal being fed to the 19T8 el
plate detecte: decected signal, being out of
phase with the designed signal, caused the distortion.
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AM IF SENSITIVITY

To improve AM LF sensitivity a .03 mf condenser,
pare No. 45-3500-1 should be added from B- o ground
in paraliel with C321.

49-1606

cases of parasitic oscillations have been cor-
rected by adding 1 220 mf condenser from the cathode,
pin 28 of the 506G output tube to B-. This should
be in parallel with R-206.

To improve FM sensitivity the DC blocking con-
denser G420 should be replaced by a 220 mmf con:
denser. Bare No. 62-122001001. Also the FM LF. plate
decouplng ressor R300 should be repaced with
10,000 ohm resistor, part No. 66-3108340.

49-1613—RUMBLE IN PHONO

There have been a few cases of rumble on this
model. To correct this condition a number of changes
are recommended. First install a 47K resistor from
the high side of the voice coil in series with a 22
megohm resistor to_the phono input lead connected
t0 J-200. A .015 mf condenser is connected from the
junction of the 47K and the 2.2 megohm to ground.
Resistor R-213 is removed from the circuit and the
lead from the junction of R-211 and R212 is wired
direetly to the high side of R-102. This point is by-
passed 10 ground by G202 which is changed to a 5
mf condenser.

50-520—Code 121

crease in sensitivity can be obined by re-
placing resistor R-301 to a 470K ohm resistor and the
condenser and choke assembly C-303 should be replaced
with a .1 mf condenser.

50-920—Code 122

Several cases of hum at low volume have been re-
duced by removing the black wire from the 7B7 tube
socket which is connected to the low side of the volume
control (B-) and connecting it to the set side of the

50-1424

To reduce hum at minimum volume, a wire should
be added, between pin # 7 of the 14B6 socket and
the low side of the volume control.

50-1724—Run No. 4

To improve response on phono when high modula-
tion recods are played th following changes should
be made: R9 changed in value to 6800 ohms, R-7
changed to0 18,000 ohms, condenser C-11 changed to
a 001 mmf. Also a 100 mmf condenser should be
added in parallel with R-9 as a cathode by-pass for
phono operation. A 330K resistor should be added as
a grid rewurn for phono operation. This resistor is
wired from lug %5 to lug %10 of WS-2(F).

20
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51-530—Code 121

To improve sensitivity, the grid return resistor of
¢he LF. amplifier R-4 should be changed from 1 meg-
ohm t0 a 2.2 megohm resistor.

51-629

To reduce harmonic beat a tube shield should be
placed on the 1U5 tube. To improve sensitivity, the
oscillator transformer T1 should be replaced to pare
No. 32-4453-1. The 2.2 mmf condenser C9, wa:
changed to 1.5 mmf condenser.

51-631

To improve senssivicy he following changes can
be made: R-1, ohm resistor was removed.
F2 should be thanged 10 69K resiscos.  The Blament
end of the resistor should be disconnected from pin
47 of the IR5 and connected to pins #1 and %3 of
the 1U4 tube, R-3 was changed to 470 ohms, and was
removed from berween pin #7 of the IR5 tube and

. The filament lead from pins #1 and #5 of
this tube to B was removed and R-3 was wired from
pins #1 and #5 to B,

Condenser C-GA was removed from between B- and
the junction of R-5 and terminal %1 of T-1 and its
value was changed to .005 mf. The connection from
the ungrounded side of condenser C-6B, to_ terminal

2 of Z1 was opened and C-6A was inserted in series
with C-6B.

Condenser C-6B was also changed to .005 mf, its
grounded end was removed from B- and was con-
nected to terminal %1 of T-1.

“The filameat lead berween pin #7 of the RS and
pins #1 and #5 of the 1U4 was connected to the
junction of C-6A and C-6B,

R-6 was removed, was connected from terminal #2
of Z1 to pins #1 and %5 of the 1U4.

SERVICE HINT

The black “A” lead from lug #3 of the on-off
switch should be checked for lead dress. The in-
sulation on this lead could be cut by lug #4; this
would cause the tube filaments to be lit continuously
and would run down the battery o burn out the tubes.
‘This lead must be dressed away from lug #4 and the
edge of the hole in the chassis.

51-1730

To reduce modulation hum, condenser C-4 was
changed t0 a .1 mf and condenser C9 was changed
© 006 mf.

To reduce A.V.C. distortion the secondary of the
first LF. transformer, Z2, was returned to B—. A 330
ohm bits resstor was added berween the cachode of
the first LE. tube 7B7 and B. mf by-pass
e e o cthote of e 7B
first LE. tube to B-,
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Who knows what electricity really is and how it
really works?

‘We have lots of books written about he subject and
vast records of the stories of men like Ben Franklin,
Thomas Edison, and many others who delved into the
mystery long ago.

OF course, today we know more about the seuff, but
there is still much to be learned.

But why worry about how it works. We have a bet-
ter and more interesting life because it works and we
know how o control i,

Today, electricity provides one of the fastest, most
convenient, and most modern means of cooking ever
made available to the homemaker. These universal
appeals of the electric range have brought about its
rapid growth in popularity.

Many of us can remember when cooking with elec-
wicity was not t00 well accepted. There were good
reasons for this; reasons that are no longer existent.

One of the reasons was the lack of speed in this kind
of cooking.

Over the years, cooking speeds have been stepped up
tremendously. We went from wood, to coal, to kero-
sene, to gas, and then 10 electricity. But, tha last step
was not a quick one. Many of us remember when
electricity was not considered a fast means of cooking.

In fact, in the good old days, any one of the old style
flame type ranges was actually much faster than the
original electric ranges,

PHILCO SERVICE SUPERVISOR

And why? Well, the original electrical heating ele-
ments were very crude and inefficient.

What caused this ineffciency?

Pechaps if we were to follow some of history of the
development of the heating elements, we could find out
the reason.

A review of the development of the modern heating
element is both interesting and revealing.

Oxygen, which causes rust or oxidation, was the
geeat bugaboo in the carly days. A piece of iron wire,
a nail, or the discarded tin can—all coated with rust—
are very familiar to.us. Oxidation is the cause of this
rust. That is why to preserve iron, we paiat or gal-
vanize with a meallic coating.

Why didn't they coat or galvanize the iron heating.
elements? That was impossible if any efficiency was
ained.

When iron is hot or wet, it seems to be most easily
oxidized or rusted. If a piece of iron were heated un-
il it was red hot, oxygen would unite with it very
rapidly; tha is oxidation would be speeded up, and
rust would form more rapidly. As oxidation pro-
gresses, less and less pure iron remains, and finally the
whole mass is reduced to an oxide.

Up until the summer of 1905 electric heaters burned
out 50 frequently that they were practically useless,
Apparently, electric heaters of iron were ot practical
and would never come into general use. However, as
is often the case, science uncovered a new merallic
alloy, and found it to be perfectly suited to the task of
heating.

21



_!lECTRIC RANGE

KETTLE COVER
22071

TRIVET
36051

KETTLE
37512

COOKER WELL.
35201

UNIT colL
22i5-1

REFRACTORY
BRICK:
231

5%

FIGURE 1

TERMINAL ,
BLOCK ASSY

PHILCO SERVICE SUPERVISOR

Researchers were looking for a metal that could
withstand the attack of oxygen.

No metals known at that time could withstand the
effects of oxygen and high temperatures. Many com-
binations of metal were tested, and finally an alloy was
discovered that could scarcely be rusted at all. ~ Fur-
thermore, chis alloy was found to heat rapidly when
an electric current was passed through it. Certainly
an ideal material for electrical heating elements.

This alloy is composed of two well-known elements,
nickel and chromium, Various combinations of the
two metals could be used, but it was discovered that
the best results were obtained from an alloy of 4 parts
nickel and 1 part chromium.

‘As a note of interest, we might wke into considera-
tion another property of this alloy. Its hardness. It
is actually so hard, that at one stage of manufacture it
is necessary to employ diamonds.

How do they use diamonds? Diamonds are used to
assure the correct diameter of the heating elements.
Holes are bored in the diamond, and the wire drawn
through the hole to assure uniformity and correctness
of size.

The melting point of the alloy is around 2800 de-
grees fahrenheit.

There is another side of this heating element story
tha i often overlooked. We did not say that the new
alloy does not oxidize. Quite to the contrary,

But, unlike the oxides that flake off and leave the
metal underneath to be oxidized, this oxide clings to
the meal like a skin that adheres strongly o the metal.
Same thing that happens o aluminum.

This oxide is very dense and prevents the penetra-
tion of oxygen.

And so, the old style heating elements—those made
of iron, pure nickel, or a nickel-copper alloy—were re-
placed by the new nickel-chromium elements and cook-
ing by electricity was on its way.

To the men who came up with this alloy we owe @
great debr. Without their contribution, cooking with
clectricity may never have gained the place it has to-
day. Perhaps without them, the progress of cooking
would have stopped at—"to kerosene, to gas.”

Now that we've taken a look at the heating ele-
ment's development, lec's see how the element is used.

As we know, the heat generated by the element is
dependent upon the voltage and the current, as well as
conduction characteristics.

The heating clement’s resistance is caused by in-
ternal friction within the conductor itslf, and is con-
stant for a given length of a certain type of element
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FIGURE 2

Therefore, various lengths of heating clement are
used for different applications.

1If the heating element were used in the straight con-
ductor form, its length would be t00 difficult to han-
dle. Furthermore, the element would be weak and
easily broken. Therefore, to overcome both of these
difficulties, the coiled form of heater has been de-
veloped. This form gives very good concentration of
heat, strengch, and flexibility of application.

This flexibility of application gives designers and
engincers greater opportunity t0 produce the fine
ranges Philco has become renowned for.

To control the heat output of the heater elements,
there are three methods which can be employed. The
method used is determined by the location and pur-
pose of the element. They are: (1) intermittenely
connecting the entire element to the supply, (2) chang-
ing the amount of voltage to the element, and (3) by
changing the effective length of the resistance wire in
the clement.

The first method is used in oven operation, and the
last two are used togecher to control the surface ele-
ments.

The above figure (2) shows an oven broil-griddle
unit. It shows the nickel-chromium resistance heating
wire wound into coil which is used to produce heat for
either grilling or broiling,

‘The unit has two separate coils, each with one sep-
arate terminal and each connected to one common ter-
minal.

PHILCO SERVICE SUPERVISOR

On the broil-griddle unit the main coil is rated at
2200 watts, and is always actuated whenever broiling is
being done or the griddle is in use.

‘The other coil is a lighter one, tha is, it is rated ata.
lower wattage. This coil consumes oaly 1300 watts.
It is used in various ways. It is always o for griddle
high and for broiling during which time it is used with
the higher wattage unit.

When ¢he griddle is set to low, the 1300 wate coil
is out of the circuit. This smaller coil is used in the
oven as a booster coil to give the inimitable “Balanced
Heat” t0 Philco’s oveas.

The bake coil at the bottom of the oven and the
smaller coil at the top give the Philco ovens rapid in-
itial heating and their cycling as a unit maintains the
constant, even heat necessary for the cooking Philco
ovens have become famous for.

The coils are carried and supported in the oven
unit frame by small porcelain bushings. These bush-
ings are held by spring clips.

All the coils used on Philco ranges are not held in
this way, however.

In the “Deep Well Cooker” (figure 3), the coil may
be of the open type. In this particular adaptation of
open coil elements, a ceramic brick is used to mount
and suppore the coils.

Well, that was a quickie story about heating ele-
ments in Philco ranges.

Progeess is contiavally being made by Philco's engi-
neering department, and maybe one of these days an
alloy even better will turn up.

Never can tell what tomorrow will bring, for whea
you come right dowa to it—WHO KNOWS?

23



This month . . .

CHARLES E. FRICE, Parts and Service Manager for R. E. Harris,
Inc,, Philco Distributor af San Diego, Calif. Charlie has had a
full background of service experience, both in radio and refrig-
eration doing residential and commercial work. During the war
he held the position of supervisor of radio and elecirical inspec-
tion for Consolidated Vultee Aircraft at San Diego and Tucson,
Arizona. In 1945 Charlie returned to San Diego and began his
present association with R. E. Harris, Inc. Charlie is sold on the
service profession and feels we should all get out and push.
He tells how in the following remarks.

mym%@% Aay ..

History will record the advancement made by our great and free America over the past few years, but we
that are living during these progressive times should stop and reconnoiter our position in our chosen indus-
try as well as the industry itself.

In looking back a few years, our service profession was very low and many people enjoyed stepping on us
in cheir climb t0 a higher position in their profession. As an example: the many adverse articles in nacional
magazines and local newspapers. True these writers had facts behind their stories, but those they were
writing about were by far in the minority. This same type of minority could have been found in any other
industry had they cared to look, but the electronic and appliance service profession made a good “story.”

Due to this long period of adverse publicity and no period of favorable publicity, the already suspecting
public was satisfied that the service profession as a whole was dishonest.

About four years ago, one of the manufacturers in our industry introduced one of the most revolutionary
plans ever attempted by any manufacturer in any industry . . . Philco Factory Supervised Service. This plan
contained a multitude of possibilities for the service industry to raise its head high in the professional field.
A position well deserved but never before had there been a plan to acain it.

In the years to follow, Philco has poured out a wealth of information to the service profession which
has been eavied by many but equalled by none. But several manufacturers, tho, I'm sure not intentionally,
counteracted this plan by announcing to the American public, “Get Factory Service.”

All in all, we in the service business have come a long way. Our position is far brighter today than it
was a few years ago. Now let’s stop and take a look at ourselves and our business. There is no standing
still in our age. We cither go forward or backward, and certainly we don’t want to go backward. So let’s
take stock. Could we study new business policies and practices and better ourselves? Could we work a
little harder at keeping up with the technical advancement made today? Could we work a litcle harder
at keeping up with the changes made by manufacturers? Could we make ourselves more presentable in
keeping with our profession? And could we rearrange our shop to be more presentable and easier to ac-
complish our job in?

Yes, let's go forward to the finest profession in our land.
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