PHILCO
SERVICE
SUPERVISOR

Shop Practices + Service Techniques

=
Factory-Supervised UN IT
& ASSEMBLIES

NOVEMBER, 1953

© REFRIGERATION

Replacement Unit Assemblies
<

@ TELEVISION

Servicing UHF Tuners and Con-
verters

@ ELECTRIC RANGE

Porcelain on Metal ______ 10

< HOME RADIO
Philco Printed Wiring

€ AUTO RADIO

Servicing the Power Supply in
Auto Radio

OW that the cool weather is again upon us, we can
sic back, relax and consider some of the problems
we encountered in the past summer service season. One
of the major procurement problems was that of refrigera-
tion replacement unit assemblies. Delays in shipping
replacement units to you were brought about through:
1. Defective units being held in storage oo long prior
t0 return to the factory.

2. Poor packing which caused damage and required
investigation to determine if the unic was improperly
packed or if it received excessively rough handling by
the carrier.

%l

< AIR CONDITIONING
Wht is Air Conditioning? __ 21

3. Improperly filled out return tags which were in-

(Continued on next page)
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Replacement Unit Assemblies

(Continued from Front Cover)

complete or had misinformation due to lost records.

4. Units returned under warranty when sales
records (warranty registration) show that the refrig-
erator was passed the period of warranty claim.

5. Insufficient secvice information which caused de-
lays in processing the repair units.

You can help us to help you by immediately return-
ing all defective sealed unit assemblies to your dis-
tributor. They must be handled in the same manner as
new merchandise for as you know, the major com-
ponents of the system are re-processed to make up the
rowting replacement stock your distributor has on
hand.

When re-crating an inoperative unit (Fig. 1), place
it in the crate so that the largest possible radius is
formed in the refrigeranc tubing. Fasten the evaporator
0 the top of the shipping crate, using the same hard-
ware which held the replacement unit. In all shipping
crates, a series of holes are provided so that any type
of evaporator may be properly and securely positioned.
The unit base must be fastened to the bottom of the
crate with the nuts or screws which were removed from
the replacement unit. Before the last panel of the crate

is secured, be sure that all evaporator bolts and unit
base shipping bolts are installed and tightened. Check
t0 make sure chat the shipping angle, relay, circuit
breaker and power cord are attached to the unit.

Fill in the necessary information on the return tag,
PR-§20, and affix che number six copy to the replace-
ment unit.

When a dealer or serviceman has a defective unit
assembly, a request for a replacement unit should be
made to his distributor.

To receive credit for recurning an inoperative unit
0 Philco, the following procedure should be followed:

Upon receipt of a replacement unit by the dealer,
the dealer or his serviceman fills in che required
information on the PR-820C and PR-820D tags, as
lustrated in Fig. 2. The £6 copy (the cardboard sec-
tion of PR-820D), is affixed to the replacement unit.
The dealer then returns the defective unit to the dis-
tributor the number 4 and 5 copies of the

R-820D tag. The number 1, 2, and 3 sections of the
20C tag should be enclosed in the envelope which
is atached to the outside of the shipping cratc.

Comrection—
OCTOBER Issue of the Supervisor
Page 12, 4th paragraph
Under “High Cabinet Temperatures”
Sentence should read!
I dhe fecler tabe of
through a cold area (Fi

he plate regulacor passes
7), such as immediately

in back inner cover plate in clos
imity (o the evaporator where the surface tem:
rature is lower than 38", the control will close

its contacts and the plate will not be refrigerated.”
e first nof is climinated,

FIGURE 1
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FIGURE 2

‘The unit and tags when received at the distributors
is checked. The unit is then forwarded to the factory
or depot with the proper section of the tag accom-
panying it.

1f che tags are not completely filled our, the dis
tributor will withhold shipment of the inoperative
to the factory until the required infcrmation is
obrained from the dealer. When all the necessary in-
formation pertaining to the inoperative unit has been
obrained, the distributor will forward the necessary
copies of the PR-820C and PR-820D tags o Philco and
ship che unit and the proper tags to the factory.

‘The procedure for flling ou and distributing the
six sections of the PR-820 tag must be adhered to or
delays will be caused in issuing the credit.

‘The PR-820C tag consists of three copies: Section
one is the distributor's file copy. The number two
section of the tag is a purchase order for a unit the
same as che one removed, which is mailed by the dis-
wibutor to the factory. The number three section of
the tag is inserted in the envelope on the outside of
the unit shipping crate and is returned to the factory
or depot with the defective unit.

The various sections and the items on this tag are
self explanatory; however, the following is an ex-
planaion of the items on which a question may arise:

1. "Date this unit was installed.” The information
required here is the date that the defective unit which
is being replaced (whether it be the original or a
replacement) was installed in the refrigerator. In the
case of an original unit, it would be the date of
purchase,

2. "Date of product sale.”

This the date the re-
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frigerator, freezer or air conditioner was purchased
by the original consumer.

3. "Registration.” In the case of a first replacement
or a replacement which was installed prior to the use
of the PR-820C and PR-820D tags, chis space should
be left blank; however. be sure the date of product
sale is given.

4. Service man—signature of serviceman who han-
dled che installation.

When returning a defective replacement which was
installed and registered ac the factory by a PR-820D
tag; the number of the PR-820D tag under which this
defective replacement was registered ac the factory,
should be given in chis space.

‘The PR-820D section of this tag is a “Replacement
Unic Warranty Registration Tag.” This tag replaces
the PR-1629 registration tag as it registers a replace-
ment unic purchased by the consumer for the individual
(4) year warranty or it registers a replacement
unit installed “No Charge” within Product Sale
Warranty for the remaining portion of the original
warranty.

The PR-820D tag also consists of these parts:

L. The original, or number four copy, is the dis-
wibutor's file copy.

2. The number five copy, must be mailed to Philco
Corporation Service and Parts Division, A Street and
Allegheny Avenue, Philadelphia, Pa., to register the
unit for warranty.

3. The number six copy, should be attached to the
replacement unit being installed in the consumer’s
refrigerator, freezer, or air conditioner.

Most of the items on this tag are self-explanatory;
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however, the following is an explanation of the items
on which a question may arise:

1. “Parc Number of This Unic.” This is the parc
number of replacement unit which is being installed
in the refrigerator, freezer, or air conditioner.

2. “Serial Number.” This is the serial number of
the above mentioned unit as shown on the serial plate,

3. “Unic Model Number” This is the mode
number of the above unit as shown on the serial plate.

4. “Date of Installation of This Unit.” This is the
date this paricular unit is installed.

5. “Date of Original Product Sale” This is the
date the refrigerator, freezer, or air conditioner, in
which this replacement is to be installed, was pur-
chased by the original customer.

Replacement Units for "Out of Warranty” Refrig-
erators:

The warranty on the sealed unit mechanism expires
five years after the date of sale of the refrigerator to
the original consumer. after this

PHILCO SERVICE SUPERVISOR

Relay Replacement:

Replacement units for refrigerators are shipped
complete with relays and capacitors. These relays and
capacitors may in some cases, be different from che
ones originally installed in the refrigerator, freezer,
or air conditioner. The original relay and capacitor
should be returned with the inoperative unit, If the
inspection at Philco discloses that the new relay and
capacitor sent with the replacement was not installed
the distributor becomes
liable for damage resulting from defective relay and
capacitor.

The solution to the paradox, which is a scourge to
all concerned is to test units before you ship them
0 Philco. Look them over carefully. Check the elec-
trical parts and wiring. Tie dowa all loose hardware.
Crate the unit properly and ship it fast. Mail your
tag order to the proper depot for a replacement
shipment.

All that has been said on defective refrigerator re-
turns cannot be stresed t00 often. It is a citical time

Any
warranty period will be made at the consumer's
expense.

All replacement units supplied by Philco for use
i “our of warranty” refrigerators will carry a four-
yeor warranty. This mechanism includes the sealed
compressor unit, evaporator, condenser, and inter-
connecting tubing.

Philco will replace free of charge, at any time dur-
ing the four-year warranty period, the complece sealed
unit mechanism when examination by Philco discloses
failures to have been caused, in Philco's judgment, by
defects in material or workmanship under NORMAL
USE AND SERVICE.

The procedure for replacing and rerurning these
units for credit is the same as for units within the
original five-year warranty.

Prior to March, 1950, all K, L, M, and R units
supplied by Philco for use as replacements had attached
a PR-1629 registration tag. This tag was used to
register the unit under a new fouryear warranty.
Effective March 1, 1950, all units sold must be regis-
tered with our new PR-820D registration tag which is
attached to all replacement units, If a distributor
replaced a unit which has the old type PR-1629 regis-
tration tag attached and is within the four-year
warranty, the PR-1629 tag should be shown as the
registration number on the replacing PR-820C tag
and the section of the PR-1629 tag which is attached to
the defective unit should be returned to the factory
with the PR-820C tag of the defective unit.

4

or and the Unit Department
during the introduction of a new line to the Field.
Early failures are given special tests by the Enginecring
Department. Any defect, no matter how minor or
commonplace it may appear, will lead to  fix in cur
rent production. This clearly indicates that the quick
receipt of defﬂ:(ive units for Engineering tests will
improve the product

e et give us a lead o the quantity
of units that must be purchased from the Production
people o handle our all time Field requirements. Pay
particular stress ‘to the defective unit and its im-
portance. We have repair lines to feed; materials to
schedule; waits to schedule; schedules to be mer; and
men to keep busy.

Some returns from dealers are so tardy that both
your stock and ours are depleted t0 a poin that we
have difficulty in filling an emergency order. The
story s told that once an eagle lay dying on  rock
and as its life blood ebbed away, it was saddened even
more when he noticed that the feather thar guided
the arrow to his heart was one tha had come from his
own wing. The defective unit is the arrow that starts
the unit cycle. Puc wings on that unit and head it
our way.

The failure of a refrigerant unit in a Philco cus-
tomer's refrigerator is the beginning of the unit cycle
thac involves the Dealer, the Distributor, and the
Unit Department with its widespread repair centers,
Factories and warehouses. OF course, the main objec-
tive is t0 replace the unit in the customer’s refrigerator
in the shortest possible time.
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UHF TUNERS and

GONVERTERS

Servicing UHF tuners and convertors requires
greater knowledge and skill on the parc of the service
technician than has previously been required for the
servicing of VHF equipment

This requirement stems from the more critical
specifications of the equipment plus the fact  that
certain electronic fundamentals which previously en-
joyed a rather wide tolerance when applied to VHE
television equipment now become of primary con-
sideration, are critical in tolerance and must be con-
sidered as integral components in the design of UHF
equipment

UHF tuners and convertors, however, perform the
same basic function as the VHF tner. Both types
of units operate on the Superhewrodyne principle
wherein the incoming television signal is selected,
amplified, hetrodyned with an oscillator frequency
and emerges from the output stage at  fixed frequency.

In view of the critical characteristics previously
mentioned it becomes desirable to briefly review some
basic electronic characteristics, since these character-
istics re of utmost importance at the frequencies of
the UHF celevision chanaels.

For example, in the study of basic electronics we
learn of the effects of a current passing through a
conductor around which a magnetic field builds up
and an induced current of opposite polarity to the
applied currenc results. This induced current is
negligible with direct current or very low frequency.
alternating currents but becomes very pronounced as
the frequency is increased .until at UHF frequencies
the conductor assumes all the characteristics of an
inductance and may be considered as such. In view
of this, lead length of components in R.F. circuits is
very critical and may be considered as an integral
portion of the R.F. circuit.

PHILCO SERVICE SUPERVISOR
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Also of prime importance ac UHF fre- .
quencies is the existence of capacity be-
tween o conductor and nearby objects
such as the chassis. Since the wiring and
the chassis are both conductors, ca-
pacitance exists _berween these com-
ponents whose dielectric is air. The
resultan capacity is small in view of the
size of he wire and the distance between
the wire and che chassis, however, at
'UHF frequencies this distributed capacity
becomes an integral pat of the circuits.

“Skin effece” is another important con-
sideration at Ultrachigh frequencies.
‘This is the tendency for the current to
flow on the outer surface of the con-
ductor instead of through the mass of
the conductor, and there is greater
tendency for this surface conduction to
take place as che frequency increases.
Since the chassis itself is a pach of cur-
renc flow, it is necessary that its con-
struction provide a low resistance path
for these Ultra-high frequency currents.
In view of this, copper plating is used
and all seams are welded.

Twvo basic types of UHF units are em-
ployed in Philco receivers. One type is,
in effect, a tuner, wherein the incoming
UHF signal is changed in frequency to
thac of the LF. frequency of the receiver,

and consequently its action is basically
the same as thac of a VHF tuner.
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FIGURE 5. Tuner Oscillator Section

The method of feeding the output of the tuner to
the receiver will vary depending upon the parcicular
chassis. The tuner may be fed directly to the
stages or to the VHF tuner which has a UHF position
on the dial and a switching arrangement to make it
operate as an LF stage. The UHF tuner contains an
RE. suge, oscillator stage, and mixer stage, and may
have a preamplifier suge to amplify the output signal
of the mixer stage, before feeding to the television
receiver, for cerain models.

The second type of UHF unit employed in Philco
receivers is, in effect, a converter wherein the UHF
incoming signal is converted or changed in frequency
to that of one of the VHF channels, usually either
channel 2 or 3. In view of this the output of the con-
verter must be fed o the input of the VHF wner for
further conversion to the LE. frequencies of the re-

4
Tuner Oscillator Section
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ceiver. Therefore, whenever a converter is used, double
conversion takes place, consequently, a_ preamplifier
stage is necessary due to the need for added amplifica-
tion. The converter therefore, consists of an R.E.
stage, oscillator stage, mixer stage, and a preamplifier
stage.

Basically the tuner and converter have similar re-
quirements, except for different output frequencies
and the addition of a preamplifier.

The UHF antenna signal feeds o the antenna ter-
‘minal board on the side of the UHF tuner. The antenna
board contains two 43.5 megacycle IF traps in series
with each side of the antenna lead and two isolating
condensers. A 150 ohm matching strip feeds the signal
from che antenna terminal board to the R.F. section.
Figure 1 shows the antenna terminal board both sche-
masically and pictorially.
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A vacuum tube is not employed in
the R.E. stage which consists of two tank

PHILCO SERVICE SUPERVISOR

circuits. Each circuit is tuned by a push-
pull variable condenser, both of which
are ganged together. Murual inductance
and capacitance couple the two tank.
circuits which are similar. Figure 2
shows the RF. mak circuits with the
second tank circuit covered by the crystl
mixer panel. The R.F. section is coupled
to the mixer stage by means of mutual
inductance.

Two inductances, a condenser and a
crystal, mounted on a panel, form the
mixer stage, part of which is a printed
circuit on the panel. A crystal is em-
ployed in the mixer stage in view of its
extreme low noise factor. A 300 ohm
‘miniacure line couples the oscillator to

FROM
MIXER

68Q7

O VHF
ANT. TERMINALS

the mixer stage and terminates in a
printed inductance located on the mixer
panel. In figure 3, the schematic diagram
illustrates che mucual inductance coup-
ling of the R.F. stage to the crystal mixer stage, while in
the photograph the mixer panel is raised exposing the
printed inductance and also the second R.F. tank circuit.
The oscillacor stage utilizes 2 GAF4 tube employed
as a modified colpitts oscillator. Parcially printed
circuits form the inductances. The oscillator stage is
tned by a push-pull variable condenser ganged
the cuning condensers in the R.F. tank circuits thereby
providing a common tuning shaft. The printed in-
ductance on the under side of the wafer terminates
the oscillacor end of the 300 miniature line. In figure
4A, the oscillator section is shown with the waer re-
moved, exposing the inductances which consticute the
oscillator tank, and in figure 4B with the panel in
place, showing the miniature 300 ohm line emerging
from the wafer erminals. Figure 5 illustrates sche-
matically the oscillacor section. The R.E., mixer and

FIGURE 7

oscillacor stages of the UHF converter are identical
the UHF tuner with the following exceptions. The
oscillator wnk circuit of the converter differs physically
from chat in the tner in comparative size. The con-
verter oscillator also differs from the tuner oscillator
in that it produces an output from the mixer at a VHE
channel frequency of cither channel 2 or 3. In figure
6 the physical differences of the two oscillator tanks
are shown,

In the physical construction of the two tanks, small
bushings with porcelain spacers are used to fasten the
ewo halves of the oscillator tank together. In the UHF
convercer the bushing is so constructed as t form a
condenser. In the tner the bushings are not con-
densers, however, a ceramic type is connccted across
the wop of the tank.

The UHF converter further differs from the UHF
tuner in chat a preamplifier stage is necessary while

CCONVERTER

FIGURE 6

TUNER
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a preamplifier s necessary with a wner only for certain
assis,

A 6BQ7 duo-triode tube is employed in the pre-
amplifier and che outpuc of the miser is condenser
coupled 1o the grid of the first triode section. This
geid is double wned by variable inductances before
and after the coupling condenser, while L-C neutrali-
zation from the plate to grid is employed. The first
triode plate is directly coupled o the second triode
cathode. The second triode output is transformer
coupled to the VHE tuner antenna terminals with both
the primary and secondary of the transformer loaded
with low-value resistors for wide Band-Pass character-
. The Secondary Circuit of the transformer pre-
sents a 300 ohm impedance macch to the VHF tuner
antenna terminals, see figure 7.

The variable grid inductances for the first triode
stage of the preamplifier are mounted with the adjust
ing screws easily accessible from the ouside of the
sub-assembly, sce figure 8. As previously stated the
UHF wner when used with cerain chassis will require
o preamplifier unit. Basically there is no difference
between the tuner and converter preamplifier units
with the exception of the output frequencics. The
et ourput is an I
thac of the converter preamplifier is ciher channel 2
or 3 frequency.

wner preamp requency while

0000000
anoonooo

TELEVISION

Uext Wonth. . .

This orticle will be continved and will
cover the necessary test equipment and pre-
liminary steps for festing UHF tuners and
converters

FIGURE 8
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Porcelain

The word “porcelain” when used in reference t©
the finish of an electric range can sometimes be mis-
leading. Most ranges have porcelain insulators and
some Philco models have a porcelain refractory brick
for the deep well cooker, both of which are actually
ceramics. When describing the finish used on Philco
electric ranges, it is most accurately described as
oitreons porcelain enamel, however, in order to shorten
the term, it is acceptable to use the simple term “porce-
lain enamel.” This also distinguishes it from the
ordinary lacquer synthetic enamel commonly used on
the exterior of refrigerators, cabiners, etc.

Porcelain enamel is fused to our metal range panels
as a homogeneous unit. It is the most ideal finish yer
devised for an electric range. Its surface is hard,
glossy, non-porous and lasting. It will resist discolora-
tion caused by spilled acids, alcohol, alkalies and the
common chemicals used around the home. It is easily
cleaned, requiring only soap and water and is also
the housewife's pride and joy from a beauty standpoint.

Ground Coat

Porcelain enamel as used on Philco Ranges is of
two different types. All white porcelain enamel panels
have two coass applied, the first one is dark blue and
is called the ground coar. All white panels have both
coats, while parts such as the oven liner, front frame,
inner doors, broiler pans and baffle, have only the
ground coat with an over spray of black enamel. The
over spray decpens the color of the ground coat enamel
10 a more pleasing blue black.

As noted above we at Philco use a blue ground coat
as a first coac on all panels. This is necessary because
the ground coat is the enamel which develops the
adherence to che steel. Much research and develop-
ment has been carried out in order to apply the white
enamel direct to the steel, thus climinating the dark
colored ground coat enamel.

Such a process has not been too successful except
where special steels are used. Ac the presen time very
little of chese steels are available, therefore, the dark
colored ground coat enamels are in general use.

10
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on Metal

The blue ground coat is made from the following
minerals: Feldspar, Silica, Borax, Fluorspar, Cryolite,
Cobale and Nickel oxides.

The Cobale and Nickel oxides cause the cnamel
<0 be blue in color, however, cheir main function is
0 promote the adherence between the ground coat
enamel and the steel. These materials are pre-mixed
and smelted and the result is a vitzeous compound
which is called frit.

The frit is purchased and comes to us from the
smelter in a coarse granular form. It must be ground
and mixed with water in our own milling department
This grinding and mi
volving drums, approximately half full of hard porce.
lain grinding balls. A spray of water is played on the
outside of the drum to dissipate the generated hear,

ing preparation is done in re-

The milling operation reduces the size of the fric
particle so that only 1 to 8 per cent (depending on the
type of enamel) is retained on a 200 mesh screen. In
order to have a more comprehensive idea of the fine-
ness or particle size, we can describe a 200 mesh screen
as one having 40,000 openings per square inch.

Afeer the fric is ground, it is then called enamel
slip. Before the enamel slip can be used it must be
aged for a few hours in automatically agiated vars
It is then screened through an 80 mesh screen (o
remove any large unground particles and magnetic
separated to remove all adulterant iron parcicles

All range parts which are porcelain enameled have
t0 be fabricated from special enameling shee steel,
This steel embodies certain inherent physical and
chemical properties not characteristic of other steels.
After the range par is formed, it is placed on a con-
veyor which carries it o the Pickling Department for

cleaning.

The gauge of the steel varies according to the size
and shape of the fabricated pare. The table top be-
cause of its size, shape and its importance is made
from 16 gauge mecal. This is the heaviest gauge used.
All other parts are 18 and 20 gauge.

November, 1953
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The pars to be porcelained must be of special de-
sign with respect to the radii and strengeh of flanges.
Al radi when possible, are not less than 14", The
larger radii tend to minimize the spalling tendency
of the enamel. The wide flanges strengthen the part
and reduce warpage during firing of the part.

One of the most important operations of good
enameling is cleaning the parts. All dirt, grit, grime
and grease must be thoroughly removed before a panel
can be successfully enameled. Different sized conveyor
baskets to hold the various shaped parts carry them
through a series of alkali, acid, water and neutralizer
sprays. This is known as the pickling operation. Upon
emerging from the pickling and washing department
the pars are then carried in the same conveyor baskets
through a drying oven. The parts being thoroughly
dry are ready to be enameled.

Most of the ground coat eaamel is applied by
dipping. The part is completely submerged by hand
into the ground coat slip and immediately hung on
a conveyor rack maintwined at a predetermined slope.
The slope of the rack allows the enamel to flow off
the part ac just the righe speed in order to mainain
a constant thickness of enamel. A thickness of from
L0035 10 004 of an inch is proper for ground coat
enamels. The enamel slip is also adjusted to a definite
specific gravity and flow value by the use of special
ingredients. This also aids in maintaining uniform
cnamel chickness

Such parts as table tops and control panels, have
the ground coat sprayed on rather than dipped. This
climinates all dip drain lines which is characteristic
of dipped parts. After the ground coat slip is applied,
the part is immediately passed through a drying oven
F.- This removes practically all the water from

the mixture and leaves the enamel fric adhering o
the part in a dry bisque form. At the end of this con
veyor line the parts are picked off and transferred t0
the conveyor line which passes through the furnace.
“This is the final operation of the ground coat, and is
known as the “firing” of the cnamel.

In “firing" the temperature of the enameled part
s brought up to 1550° F. and held at this temperature
for approximately 3 minutes. During this time the

PHILCO SERVICE SUPERVISOR
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enamel actually becomes a molten mass and is fused
10 the metal. As the part cools it becomes a smooth
glossy surface.

After the "fring’” operation all Ground Coated parts,
including chose parts which are to receive the finish
white coat, are inspected. All marred, and parts hav-
ing burned off spors are rerouted to be processed.

Finish Coat

In general this white finish enamel frit is made
from the same minerals as the Ground Coat frit, how-
ever, the metal oxides of Cobalt and Nickel are
eliminated. In their place the oxide of Titanium is
added. This oxide imparts the whiteness o the opacity
0 the frit. The fric is purchased and milled fine in
the same manner as the ground coat enamel.

In our process all the finish white enamel is applied
by spraying. The parss to be sprayed are loaded flac
on a conveyor which passes under four reciprocating
spray guns which operate automatically. The parts
continue through a drying oven, which removes the
water and leaves a bisque coating of dried enamel
similar to the dried ground coat described in the fore-
going. This coat is also “fired” at 1550° F. and the
resultant finish is @ white smooth surface, much su-
perior to the ground coat in gloss, hardness and smooth-
ness of surface. :

‘The white Tinium enamel is resistant to the ordi-
nary acid and juices used in cooking which makes it
easy to mainain the high glossy finish. This charac-
teristic is not true of the ground coat enamel and all
ground coat liner parts may etch badly if spillage is
not quickly removed.

The thickness of the white coat of enamel is very
importan and an attempt is made to hold it to .0045
1 .005 of an inch. The thickness is controlled by:

1. Specific gravity and flow value of the enamel.

2. Air spray pressure.

3. Size of the spray gun orifice.

{. Speed of the conveyor.

Ata thickness of .005 of white enamel there is very
litcle danger of chippage under ordinary conditions.
When it becomes necessary to reprocess @ parc be-
cause of some enamel defect the possibility of chip-

mn
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@

page rapidly increases and a color variation some-
times resulss.

Because of the greater tendency for heavier coated
enameled parts o chip, it is better to maintain a rea- :
sonable commercial standard of acceptance than to g
attempt to produce an enameled pare completely free IS ¢
of defects. A reasonable acceptable level may permic
the presence of black spots which are not 00 promi-
nent in appearance.

It is not always possible to design the perfect parc
for good porcelain enamel practices. Therefore, some
parts may have localized areas where chippage of the
white coat cannot be controlled. If this occurs, the -
white enamel can be brushed away before the part is
“fired.” This reduces the possibility of local chippage,
and in most cases enticely eliminates it.

Some enamel defects are of such a nature that they
are impossible to hide by applying subsequent coats
of white enamel. It is, therefore, necessary to set up
limits of thickness which will permic safe handling.
This limic ranges between .018 to .025 (including
ground coar thickness) depending upon the shape, size
and gauge of steel in the part.

FIGURE 2. Split dus 1o  crack in the metol panel.

along

NOTE: This condition can occu
Towed 1o b ogains the por

he crat is ol

Sce the following photos and notes for different ot

types of damage and defects.

cording to insrucons.
Each part receives an inspection as it leaves the

furnace conveyor line before being assembled into the

range. All parts which do not pass the accepble

standard are rejected for reprocessing. Under usual 7

enameling conditions, exterior parts such as are used A d

in our range, have an acceptance value of from 75

1085 per cent. This means that the greater percentage

of range parts are finished with less than 010 inches

(ground coat and white combined) of vitreous porce-

Iain enamel.

A follow up inspection is made for both enamel
defects and chipped enamel during the assembling of
the range. All parts finished in white, which are
chipped or show indications of possible later chippage
are removed and replaced. Slight chips which occur in
the parts finished in ground coat oaly, are sometimes
touched up with a black heat resisting lacquer enamel.
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Printed
Wiring

Since the first radio receivers were produced by
production methods, Philco has constantly searched for
and tried various methods of wiring, installing com-
ponents, and shaping sub bases, that would ultimacely
result in complete uniformity of a given model regard-
less of quantity produced. As a result of this research,
approximately five years ago, our Engineers decided
that the greatest advance toward this goal would be
achieved if placement and length of connecting con-
ductors between components could be exactly the same
for each chassis of any given model. This would mean
that “stray” capacities and inductances berween and
contained in conductors could become fixed figures
for each chassis and would no longer be “strays.” They
would be known and could be included in the engi-
neers design.

Working toward this end the “printed circuit”
panel was developed and a short run of production
samples was made ac Sandusky in June of 1950 for
test purposes. These sets proved that large quantities
could be produced and would perform more uniformly
than previous models. However, the engincers were
not happy with the service handling as both top and
bottom of the panel carried the circuit and it was
decided that improvements would have o be developed
so that the set could be more easily serviced. The
resulc of these improvements is the “printed panel”
shown to your distributors Service Managers at the
recent Atlantic City Philco Service Conference. The
receivers, in which this panel will be used, are morc
easily serviced than the hand wired sets of the same
model and we think you will agree that Philco has
made a great step forward in the building and service-
ability of small sets.

We felt that you would be interested in how the
panel is produced and the following amounts to a
quick trip through the factory on paper.

Your distributor will shorcly  recci visual
training forum covering this and service methods
recommended.

PHILCO SERVICE SUPERVISOR
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The production cycle starts with a bakelite panel
lacge enough to form several completed circuits. It
has, bonded to one surface, ‘a sheet of copper foil.
This sheet is placed in a frame, copper side up. A
resist type of paint is then processed onto its surface
through a silk screen which accurately paints com-
plece circuits. (Fig. 1) The panel is then allowed
to dry. Next, the silk screened panel is sent to the
developing or etching machine. Here the panel is
exposed to a bath which etches or dissolves the ex-
posed copper and leaves only the desired circuic which
has been protected by the paint. Following chis opera-
tion the panel is washed to remove any remaining
exching solution and then goes through a degreaser
which removes the pain from the panel.

The next step takes the panel to a cutting machine
FHGURE 4  (Fig. 2). This divides the panel into the individual
printed circuit panels. From here the panel goes to
the punch press which punches the various component
holes (Fig. 3), to admit the LF. wransformer lugs,
condenser, and resistor leads, sockets, ewc. At this
poine we have an almost completely wired chassis, less
components.

Each panel now goes to a tester that makes con-
Ginuity tests and shorc tests all in one operation
(Fig. ). The connections are made to various points
of the wiring circuit by spring loaded needle points
and a bad panel causes a reject light to show on the
front of the tester.

The OK panel is now ready for the production
belc (Fig. 5).

After all components have been installed on the
panel, a mask s placed over the bottom side. This
mask is fabricated to expose all of the connections.
The mask with the assembled panel is placed in a
frame and a flux is sprayed onto the panel (Fig. 6).
FIGURE 5 Now comes the soldering process. The above
assembly is placed into an automatically timed solder-
ing machine. This machine, in ONLY seconds, will
perfectly solder more than one hundred connecions.

The panel is now very nearly a complete radio,
buc still another test is made before the condenser
gang, loop, speaker, and volume control are added.
“This machine most any serviceman would be happy
t0 own, if it were adapuble o just anyone’s radio
chassis (Fig. 7)

It makes thirty-two point to point circuit checks in
just ten seconds.

It amounss o a resistance bridge with 2 stepper
assembly added and a series of lights to indicate out
of tolerance parts or circuitry.

A factory sndard chassis is chosen as the one side
of the bridge and the wired and soldered production

FIGURE 6 15



FIGURE 7

FIGURE 8
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panel is compared to this swndard or bal-
anced against the smndard. Should any
one of the thirty-two circuits under test
be out of tolerance the stepper will stop
ac this circuit and the light indicating
where the trouble exists stays lit. The panel
«can, then be given to service with definite
information of what to look for. Ten
seconds to locate and isolate the twouble
and a few minutes o remedy it. A very neat

device,

‘The panel now goes to still another spray
1

varnish to protect the circuits from mois-

booth and receives a spray of elec

wre absorption. Then the variable con-
denser is added, the volume control, the
antennae and the sub chassis which carrics
the output transformer. The wiring to the
antenna, volume control, and gang are hand

soldered.
And now a finishel PW set is ready to
be aligned and put into a cabinet (Fig 8).
The AC cord is an interlock and is fast-

ened to the masonite back on which the loop.

is mounted.

November, 1953
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AUTO RADIO

Servicing the
POWER SUPPLY
in Auto Radios

In the last issue of the Supervisor we covered basic vibrator theory and
operation. This issue will be devoted to checking the vibrator, power trans-

former and buffer condenser.

The power supply of the modern auto radio is the
only section that differs basically from the home radio
and, because of this, many servicemen tend to shy
away from vibrators. Radio schools generally gloss
over this portion of radios but there are not really
many problems if a few procedures are followed.

First remember that the buffer condenser is sub-
jected o twice the voltage of any other condenser in
the radio as it is placed across the complete secondary
of the power transformer. Thus the voltage may range
as high as 700 volts. If the buffer fails it may well
ruin che vibrator points or burn out the transformer.
Upon checking, the serviceman may detect the
vibrator or transformer and replace it only. The set
will operate properly while in the shop, but after a
period of time, the defective buffer will again de-
stroy it.

It is possible that the vibrator failure was caused
by neither its age nor the buffer but by some other
irregularity within the set. Check the current drain
of the set against the manufacturer’s value. (The
Philco models P5206, 05207 and C5209 are rated at
8.6 amps—G.6 volts: and the $5327 at 7.2 amps; the
$5323 at 6.8 amps; and the models C5211 and C5212
at 4.3 amps—13.2 vols.) If the normal currenc is not
known, check the vibrator current by measuring the
currenc with the vibrator in and with it removed. The
difference is the current passing through the vibrator,
This value is seldom given by the manufacturer but
is roughly 2 amperes for each power output tube,
V2 ampere for the converter and ¥ ampere for each
of the other tubes excluding the rectifier which draws
no current of its own.

PHILCO SERVICE SUPERVISOR

Using the P5206 as an example we have:

GBEG V5 amp

(2) 6BAG %

i 6ch %
6X4

G6AV6 Y
(2) 6AQs 4 "
5% amps

If we add o this the filament currents we have a
totl of 835 amps. This with the current drawn by
the vibrator coil and pilot lights gives us the rated
current of 86 amps.

If the current is much over the value as computed,
something is probably not as it should be. First check
the rectifier twbe and the filter condensers. Electrolytic
condensers have a relatively high leakage rate and, as
they age, the rate may become high enough to over-
load the vibrator. It is also possible that an output
tube s drawing o0 much plate curcent because of a
defective bias resistor or by-pass condeaser.

If these check O.K. and the current is seill high,
remove che rectifier tube. The vibrator current should
be less than 1 ampere. If this current is exceeded, and
replacing the vibrator and buffer does not bring it
down, the power transformer should be replaced.

I there is any question as o whether the vibrator
is still in good shape, the following procedure will
give 2 good indication.

Operate the sec on 6 volts and check the B+ with no
signal. The voltage should be within 109 of the spec
fications with a variation of not more than 4%%.

Drop the supply voltage to 4 volts, turn the set off
and then on to see whether the vibrator starts at this

17
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voltage. If it does start, check the B+-. It should read
% of the value it had with a 6 volt supply but the
vibrator is still good if it reads V3 of thac value, If
the vibrator will not start every time with a four volt
supply it should be replaced as it will soon give trouble
in the car.

If a closer check is desired because of recurrent
trouble, the oscilloscope can give a more detailed story
and pin down the trouble more accurately. The pro-
cedure for this was given in decail in the May and June
1952 issues of the “Supervisor” but, for those who may
have missed these publications, we will briefly go over
it again.

The voltage waveform of the vibrator tells whether
the vibrator is in good condition and electrically
matched to the circuit, and the current waveform tells
whether the circuit is correct and the vibrator is prop-
erly connected to it.

The best place to check the voltage is berween the
top and bottom of the power transformer primary
where they are connected to the vibrator. The current
is best checked between the primary center tap (o
any convenieat "A” point before the vibrator) and
ground. Each time a pair of the vibrator contacts close,
a current is drawn from the battery causing a voltage

1
+—COMPLETE:
cY cLE

j_

FIGURE 1

FIGURE 2
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drop in the A line which corresponds to the current
through che vibrator,

‘The vibraor should run smoothly from the instant
it starcs and should not change much as the set warms
up. Fig. 1 shows a normal voltage curve and Fig. 2
shows allowable chatter which may result from minor
variations in contact resistance. Quite frequently this
chatter will almost disappear after running a short
while. The period of closure is the contact break
period or length of time that the contacts are open
and the voltage is falling through the normal action of
the induction of the power wransformer primary. Fig. 3
shows the maximum allowable closure and Fig 4
the minimum. It is also permissible to have 25%
closure on one set of contacts and 1009 on the other.

Fig. 5 shows insuffcient bufing which is the resulc
of to0 small a value in the buffer condenser. In a case
such as chis the probabilicy is either that the vibrator
does nor have mechanically the same period as the
manufacturer called for in the original equipment or
the buffer has been replaced by a different value

Sometimes, because of excessive wear or faulty con-
struction, the contacts are late in making. This results
in “over closure” as illustrated in Fig. 6 and is cause
for rejection .The "V's” such as shown in Fig. 7 indi-

OLOSURE

FIGURE 3
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. cate “contact bounce” and are cause for rejection if
they persist after a few minutes running.
We have now checked the volage waveforms and,
5o far, everything seems to be in order. Le's suppose
the customer complains that this is the third vibrator
he has had in six months. This would suggest a check
of the current wave form and we hook the scope be-
tween “A” and ground. If the vibrator, power trans-
former, buffer and rectifier are operating properly the
current wave should look like Fig. 8. Each set of FIGURE 7
vibrator contacts indirectly feeds one plate of the
rectifier and the load should be balanced about evenly
between each half cycle. The short spaces of no cur-
fent are the periods when both sets of contacts are
open. It was this period of time which determined
the percentage of closure on the voltage waveform. =V
|
i
|
|

If either half of the vibrator-transformer primary
is open there would be a no-current period where there
should be a pulse. This is illustrated i 9 which
shows that one-half of the vibrator cycle is not con-
ducting. Such a condition can be identified by the
long no-current period between pulses. Although the

. output volages will be very nearly normal, the

vibrator life will be shortened considerably.

i

FIGURE 4 FIGURE 5 FIGURE 6
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1f one plate of the rectifier wbe is weak or non- w
operative or if half of the transformer sccondary is
open, the current wave will indicate a load on one set J—LP—LP——‘L_
of points but the other set will only be carrying the
current resulting from che collapsing inductive field
or back E. M. F. This is shown in Fig. 10. The peaks
at the beginaing of each current pulse are the result of
the charging of the buffer condenser. The average
height of those peaks should be no more than 2 or 3
times the height of the current pulses and need not

be all equal in height but should be nearly so. 1f the
peaks resemble these in Fig. 11 it indicates over-buffing
which generally causes early deterioration of che con:

tact poins.

FIGURE 8

1f a vibrator of too low frequency is used the cur-
rent wave will look something lik Fig, 12.
FIGURE 9
Sometimes, when a new vibrator s installed, it re-
fuses to starc. This is usually the result of a slight
oxide film on the contacts which developed from
storage. If the film can be removed the vibrator will

then operate properly. There are several methods of
removing the film: ‘

First—Turn on the set for about 30 seconds or unil
the tubes warm up. Then wrn the set on and off
rapidly several times. S
Second—If the above does not work remove the vi-
brator and apply 6 or 7 volts DC directly across the
magaet or driving coil three or four times. When
the vibrator starts you're in business.
Third—If neicher of the above have worked, connect
& 100 was light bulb in series with the coil and apply
110 volts A. C. o it. The fluctuaring and reversing
magaetic field of che alternating current will scrub the
contacts together and remove the film.  About 2
minutes operation in the set afterward will thorough!
clean the contacts and there will be no further starting
trouble.

FIGURE 11

When a new vibrator is installed, use the specific

vibrator recommended by the service manual or at

least be sure chat it has sufficient current capacity and

is the correct frequency. When the above checks arc

made you can be practically cercain that the vibrator

will give good service which will reduce call-backs .
and improve your reputation as a service agency. FIGURE 12
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what
IS

Air Conditioning

Air conditioning may be defined as the mechanical
treatment of air—whereby it is cooled or heated,
filtered and cleaned, moisture removed or added, and
a circulation of air maintined to give comfortable
conditions. Summer air conditioning only, includes
all of the above with the exception of heating and
the adding of moisture.

Our Most Vital Needs
To maintain life, we must have food, water and air.
During each day, the average man will require:
3 10 4 Ibs. of food
{ t0 8 Ibs. of water
34 Ibs. of air, about 460 cubic feet.
60% of the human energy is obtained from the air we
breathe.
Man can go for days, or even months without food
—or many hours without water—but deprived of air
for only a few minutes, death would become a certainty.

Air—this villy importnt item of our daily ex-
istence is colorless and odorless—around us at all times,
and due to its being so readily available, we are in-
clined to give it no serious consideration. Since we
cannor see the cleanliness and quality of the air we
must breathe, it is necessary to take proper means of
conditioning the air which is so important to our
body health. n and rescarch have
taught us the importance of selecting and preparing
the food which we eat—now we are also learning to
prepare the air which we breathe.

Modern educa

PHILCO SERVICE SUPERVISOR

AIR CONDITIONING

Man’s Body, the Automatic Control Device

To mainin life and give us energy, our bodies act
25 2 human heat machine. The fuel and air which
are fed to the human body, likewise produce heas
within the body. In each case the oxygen in the air
serves to oxidize o burn the fuel or food, chereby
producing heat.

During the summer months, the body obuins heat
from the burning of food and also absorbs heat from
surrounding objects and the sun. Both types of heat
must be removed from the body to maintain com-
fortable conditions.

The body automatically atcemps to control temper
ature by the following methods:

. Increased blood at the skin sufaces.

Decreased food burning.

Evaporation of moisture from the skin.
Increased breathing rate whi
ration from the lungs.

The normal body temperature during periods of
good health is 98.6°F. Forwunarely, nawre has
provided the body with an automatic temperature
regulator—our nervous system—which auempts
maintain our proper body temperature.

In order for our bodies to feel comfortable and
maintain che temperature of 98.6°E., i is necessary for
the air surrounding the human body t be below body
temperature. Heat flows from a higher to a lower
temperacure level, and thus the air must be several
degrees below blood temperature in order to remove
excess body heat and maincain comfort,

increases evapo-
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As the surrounding air approaches blood temper-
ature, the nervous system automatically indicates that
the conditions are not comfortable and that che blood
temperature is increasing. To offser this rise in body
temperature, the nervous system opens the surface
capillaries in the skin and more blood flows to the
surface of the body where it is parcially cooled by
exposure o the air. If this does not have sufficient
cooling effect, the swear glands open and deposit
moisture on the ousside of the skin surface, perspi-
ration starts and the latent heat necessary to evaporate
this moisture is absorbed from the excess heat in the
body, thus mainwining the normal blood temperature.

Body temperature is regulated by heat lost through:

L. Radiation—losses from body to surrounding

walls or objects.

2. Convection—losses from body to surrounding

air.
. Evaporation of perspiration.

Effect of Overheating

1. Increased blood flow to the skin

surfaces.

Increased rate of heart bears.

3. Increased respiration. (Breathing)
Increased perspiration with pos-
sible atack of cramps.

5. Increased body temperature.

6. General lassitude, laziness, de-
creased mental alereness, lack of
appetite,

The flow of blood to the skin's capil-
lary surface, in an auempt to cool the
body, robs the supply of blood to the
brain, decreases mental ability, couses a shortage
of blood circulation to the vital organs, affects
the secretion of gastric juices in the stomach with
resulting delay in digestion. Then, too, it causes
diminished secretion in the intestinal tract and loss
of antifermentative action, which permits the growth
of bacteria in these portions. The prevalence of
summer ailments due to gastro-intestional disorders is
no doubt largely due to this diminished blood circu-
lation through the inner parts of the body.

Overhearing in the summer causes the victim to
suffer general enervation, headaches, loss of appetite,
distress from indigestion, and similar cffects which
eventually lead or contribute to premacure old age.

The amount of heat given off by a person varies with
the degree of activity and with the conditions by which
he is surrounded. The fact that this total heat load of
sensible hear from che body and latenc heat from
evaporation of perspiration must be removed for
comfort, makes air conditioning necessary.

22
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Fresh Air and Ventilation

Man breaches about 17 cimes every minute, during O

which he inhales air containing about 219 of oxygen
and .049¢ carbon dioxide, the remainder being mostly
nitcogen togecher with baceria, pollen, dust, dit aad
other impuriti e air exhaled from the lungs
contains about 1507 of oxygen and about 4% of carbon
dioxide. Until recent years, it was considered that
the increased concentration of carbon dioxide within
a room was the cause of the discomfort, general fatiguc,
and dullness which are frequendly experienced by
people in tightly closed rooms which contain “stag-
Experiments have proved no harmful
effects are caused by the carbon dipxide in the air,
provided the temperature and humidity of the air
are not allowed to increase above a certain point. A
slight air motion in the room is also effective in in-
creasing the comfort of the occupant.

Temperature, hus

ity and air motion are funda-
mental in air conditioning which must
be balanced 10 the requirements of
human comfort.

The introduction of fresh air will dis-
place other room air which has accumu-
lated objectionable odors, smoke, and
vapors that cause a
the conditioned arca,

“stagnant” smell in

Clean Filtered Air

The dirc and dust that are drawn in
with the air we breathe, accumulate in
the lungs to form coatings which de-
crease the lung capacity and are Intent
points of disease infection.

The dust and other particles in the air are bearers
of bacteria which cause colds and many nasal, sious
tonsil, lung and other ailments. The filring of air
in a conditioning system is one highly important
contributing factor in safeguarding health.

Cooling and Dehumidifying

During the warm summer months it is necessary o
ool and dehumidify the air in order that the human
body can give off the heat gencrated and still be
comfortable.

The proper design of air conditioning equipment
tkes into consideration the three methods of heat
removal from the body: first, radiations second, con-
vection;  third, evaporation.  Sarisfactory air con-
ditioning carcfully balances the combination of these
three cooling effects to avoid any sensacion of body
shock caused by exposure to indoor and outdoor
conditions.  Proper air conditioning should provide
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human comfort without any temperacure shock to the
body.

In the Philco Air Conditioner, the air is cooled and
dehumidified by passing over a surface chilled by
mechanical refrigeration. When the air comes in
contact with the cold surfaces, heat is removed which
thereby lowers its “Dry Bulb” emperature. If the air
is cooled below its "dew poinc” during this chilling
process, it is not only reduced in temperature but the
humidity is also reduced, and moisture is condensed
from che a

Comfort Zone

Air conditioning for comfort cooling is @ com-
bination of the proper air temperature and moisture
content, to produce a cooling effect. The most ef-
fective combination varies with the outside conditions,
5o that air conditioning is not accomplished merely by
the reduction of temperature 0 a constant point, say
70°, as many people believe.
temperature is 85

air

For example,
ousside, with high relative hu-
midity, and our conditioner cooled that air t0 80° and
removed sufficient moisture to give a moderate hu-
midity, the air would have capacity to evaporate more
perspiration from our body which gives a cooling
effect and we would be comfortable.

If, on the following day, the ouside temperature
went up 0 100° and we still maintained 80° in our
room from the ourside, it would be a definite shock and
would upset the nervous system. One would feel
more comforwble and avoid the shock on the real
hot day when the room temperature is held at pos-
sibly 85° t0 90°, which would only be about 10° o
15° below outside air temperature.

Research has esublished the relationship of inside
conditions 1 ousside conditions for maximum comforc
to the average person. There is a range of temper-
acure and humidity conditions which will produce the
greatest summer or winter comfort and these relation
ships are known as Comfort Zones. The exact con-
ditions will vary according to the individual person,
activity in the room, air circulation, time spent in the
room, and local climatic conditions to which the

person is accustomed.
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AIR CONDITIONING

Cycle of Refrigeration
The cycle of refrigeration is based upon the natural
tendency of heat to flow always from a higher 1 a
lower temper
In the refrigerating system, heat is absorbed by
cooling surface which is colder in temperacure than

cure object.

its surroundings. The heat is then cransferred from
the cooling surface to the refrigerant, which absorbs

the heat and changes from a liquid to a vapor.

NORMAL
RADIATION

o
COnVECTION
ody heot excapes and
abiorbed by surroundings.

HEAT
RADIATION
CONVECTION
EVAPORATION
heot exccpes cnd s

portially  abiorbed.  Skin
Surace s codled by evaper.
ing_perspiraton

ABNORMAL HEAT
Body het ond perspiration
comot disipae due fo
mer heat ond o
roundings give off h
he ir.

CONDITIONED
COMFORT
cool condic

Surounded by
ed cir the body. eosly

dinipotes s he
No pers

Surrounding objects become
<o,

“The vapor, laden with its heat, is pumped back into
the refrigerating machine and passed (o the condenser
under pressure. There it comes in contact with the
condenser-cooling air. By this process the vapor
changes back © a liquid, and re-enters the cooling
surface, ready to repeat its work again.

The refrigerating  machine and condenser are
simply a combinaion of equipment which eliminates
heat absorbed by the cooling sucface and changes the
refrigerant gas back into its original liquid form.




This month . . .

WALTER H. KEMBEL, Philco Service District Representative for

the Pacific Mountain Divi
for good service technician-customer relations. Walt has been a

n, brings us his views on the necessity

Philco man since 1944—first as a Contract Field Engineer for the
TechRep Division and then as a Service Representative in various
sections of the country. _His present ferriforial assignment became
effective in May, 1953.

.. . serviceman — customer relations are a very vital part of the successful operation of all service or-
ganizations. The tremendous dollar volume of business that flows and will continually increase from
service, need not and must not be jeopardized by poor customer relations. Good customer relations stem

from rendering service to your customer promptly, courtcously

nd efficiently.
It should be remembered that the serviceman is the one man who is most often invited into the
customer’s home after the purchase of a product used in the home. For this reason he is the key 0

good customer relations which will benefic his service organization in many unscen ways.

Good customer relations start at the time the telephone call is received to render service. Courteous

telephone conversation in making arrangements for service is essential. At the home, your appearance
and actitude toward your job and your customer are the first things your customer will notice about
you. What you say and do on your first call to a new customer’s home will determine whether or not
you will receive another call for service at a later date. For example—do not make statements againsc

the product you have been asked to service because your customer has paid his money for a product of

his choice and considers it the very best. You will only be harming yourself by furcher discouraging the
customer at a time when he may already be annoyed. To your customer, a breakdown of the radio, tele
vision receiver, refrigerator or electric range is an unjustifiable cost and inconvenience to him. You as a
serviceman can explain in simple terms the reason for a technical breakdown and restore customer con-

fidence by your reassuring and symparhetic attitude.

There is no simple magic formula to establish good customer relations. But if you sincerely strive to
serve your customer prompely, courteously and efficiently he will remember you as "a man who knows
his business” and will recommend you highly to his friends.

Remember, to start your customer relations off right!—identify yourself with your Philco Factory

Supervised Service identification card.
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