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Techni-talk

THE
HEAD-END—I

on AM, FM, TV Servicing

In the previous issues the television antenna
together with its installation and typieal
problems were discussed. The television re-
ceiver will now be considered-—not, however,
as a single unit but as a number of separate
units as shown in Fig. 1. This block diagram
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he coils and capacitors used are much smailer
han those used 1in AM receivers and the toler-
ances are more critical. Special tubes also have
been designed to provide greater gain and
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stability at television frequencies.

The ‘incoming signal which arrives at the
receiver via the antenna and transmission line
must be matched to the input impedance of
the receiver, as was diseussed in previous is-
sues. In most cas this impedanee is 300
ohms, however, some manufacturers use a 75
ohm input and others have provision for both
impedances.

Let us follow the television signal through
the head end of the receiver shown in IFig. 1.
The channel seleetor is set to No. 3 and the
signal having a 6-mnc¢ band width is similar in
appearance to Fig. 2. The one or more RIF
amplifiers selects and amplifies the frequency
for which it is tuned, i.e., 60 to 66 me. FThe
amplified signal is coupled to the grid of the
mixer tube and at the same time the oscillator
is generating an 87.05 mc frequency which is
also coupled to the mixer grid. The sound
carrier for channel No. 3 is 65.75 me¢ which
when mixed with the 87.65 mec oscillator
frequency results in a difference frequency of
21.90 me (87.65 —65.75).

The video carrier frequency of 61.25 me
when mixed with the oseillator frequeney
results in a difference frequency of 20.10 mc
(87.05 —61.25). The result at the plate of the
converter tube is a curve similar to the one
shown in Fig. 3. The audio carrier is now 4.5
me lower than the video carrier whereas at
the input to the converter it was 4.5 mec
above 1t. There are a number of frequencies
other than the picture 1I' and sound IF with

ssociated sidebands present at the plate of
The converter tube but these are not important
due 1o the IV transformers being designed
to pass only the IF frequencies and the trap
cireuits tuned to absorh most other unwanted
frequencies. The sound frequency (21.9 mc)
may be taken off at the plate of l{lc converter
tube or at some other point further along the
IF strip depending upon the particular re-

Fig. 1.

ceiver design. In receivers using the inter-
carrier sound system the sound may not be
picked off unlif it reaches one of the video
amplifier stages. The oscillator frequency will
vary in different makes of receivers, therefore,
the sound as well as the video carrier frequen-
cies, although 4.5 me apart, will also be different.
At the present time, however, the frequency
of the oscillator is always higher than ihe
channel frequency and the resultant curve at
the mixer plate wiil have the same character-
istics as Fig. 3 although the frequencies may
be different.

RFE amplifiers also help to prevent the
oscillator frequency from feeding back into
the antenna and acling as a minature trans-
milter, lhcrc])y causing interference in other
receivers.

TUNING SYSTEMS

Tuning must be accomplished by varying
simultancously either the capacity or the in-
ductance or both of the RI, oscillator and
mixer circuits. There are a number of different
types ol tuning systems which can be broadly
c{assiﬁed either as switch type or continuous
tuners. The switch type 1s morc generally
used although it may in some cases become
noisy after prolonged use. This type of tuner
has the advantage of being very eflicient due
to the use of individual coils or transformers
peaked for only one or two channels. Most
service technicians will recall that AM push-
button receivers which used individual coils
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for each push bution gencrally had better
reception on the push buttons than when the
same stations were tuned in manually.

A typical example of a switch type tuner
which uses imlivh‘ual coils and transformers
is G-I Model 810 shown in FFig. 1. This receiver
uses a separate transformer for eaeh channel
from 2 through 7. On channels 8 through 13
three separate transformers are used, cach one
having a band width broad enough to accept
two television ehannels instead of one. The
transformer windings are self-tuned by the
distributed and tube eapacities (o provide
maximun  gain. Variable trimmers C5 and
C6 are however shunted aeross the primary
and secondary windings to permit compen-
sation for nusalignment resulting from dif-
ferenees in tube capacities when a  tube
change is necessary. On channel No. 2 the
_lransl'nrmcr is triple tuned to provide better
image i'r(-.quoncty alttenuation of the 88-108
me I'M band. The switching arrangement is
the same for the oscillator section i.c., individ-
ual coils for echannels 2 through 7 and three
coils for the six high freqneney channels 8
through 13. 'The variable capaeitor C80 is
used as a fine tuning control on the lower six
switch positions. On the upper three positions
it tunes the oscillator to one or ll'lc other
channel covered by that switch position.

Another type which uses individually tuned
inductances arranged in series to form a
resonant circuil for each channel is illustrated
in Fig. 5 whieh is the head end used in G-E
Model 805. As the switch selector is rotated
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Fig. 3. Television signal at output of mixer tube

from channel 13 toward channel 2, additional
inductances are switched in, resulting in a
resonant cireuit for each particular channel
only. The line tuning control C213 adjusts the
oscillator for optimum reception.

A continuous type luner uses a single coil
to cover cither the low frequeney band (5t
to 88 me) or the high frequeney” band (171
to 216 me) or both. A typical example of a
continuous tyvpe tuner is the Belmont Model
21421 which uses a permeability tuning sys-
tem in which the band switch ‘mechanically
raises and lowers the iron cores and thereby
varies the inductance of six different coils.
Three coils are switehed in on the low frequeney
band and the other three are in use only on
the high frequeney band.

The “Inductuner,” manufactured by P. R.
Maliory Company, uses a system which con-
sists of three separate variable inductance
its ganged together on a common shaft.
tuner varies the inductance by shorting
out a part of cach coil and eovers all frequen-
cies ineluding the FM band from 41 10 216 me.
Reeeivers using the “Inductuner” usually have
an input impedance of 75 ohms which means
that the antenna system should have the same
terminal impedance.

TROUBLE SHOOTING

Head-end trouble can be recognized as a
condition which affects both the video and
audio signals as is evident in the block dia-
gram. Power supply trouble will also affect
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both the video and andio signals bhut this can
be eliminated if the seanning raster is present,
as shown in Fig. 6. Incidentally, in this fligure
we have tried 1o indicate photographically
that the vertieal retrace lines whieh are the
diagonal white lines will be fluetuating up
and down when trouble exists in the head (-n(,.
This indicates a free running vertieal oscillator.
1f however, these lines are steady as indieated
in Fig. 7. the vertical oscillator is receiving
the syne pulses and the trouble will be found
somewhere between the point where the syne
pulses are taken off and the picture tube. In
the latter cuse the audio signal would be
normal.

Tubes are one of the more frequent ecauses of
trouble and at this time, only the tubes which
affect both the video and sound should be
tested. 1t is suggested that the teehnician have
available a sehematic diagram of either the
specific receiver being serviced or a similar
receiver whieh will indieate the chassis layout
as well as the tube functions. Probably the
best source of this information is the Rider
Television Manual Volumes 1 and 2 which
contain in general complete information on
all makes and models of television receivers.
As previonsly stated, the only tubes which
should be checked at this time are the ones
which may be causing the trouble in the head
end. The reason for this is twolold: first, if
the test is being made in the customer’s home,
the impression will be most favorable if you
can locate the source of trouble and eure it im-
mediately: second, by testing and replacing
tubes in other portions of the receiver, the
alignment or stability of some other cireuit may
be affected thereby making the job of local-
izing the trouble considerably more diffieult.

Even if the tubes in
satisfuctorily, other new

the head end check
tubes  should  be

-

Fig. 6. Scanning raster indicating a free

running vertical oscillator
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Head-end of G-E Model 810

substituted one at a time. This is particularly
true of the oscillator tube which in some re-
ceivers may be very critical and operate only
on the lower frequency channels. In this case
it may be necessary to try several oscillator
tubes before satisfactory operation is obtained
on all high frequency channels. In some
receivers when the RE tube is replaced it
may be necessary to touch up on the RF
alignment. If the trouble is other than tubes
the chassis must necessarily be removed from
the cabinet and probably it will be advisable
to take the receiver to the shop for repair.

In receivers using individual eoils for each
channel, an open eoil will of course only
affeer that particular channel. An open c
which covers cither the low or high band wi
affeet the whole band as in the previously
mentioned Belmont Model 21A21. The “Indue-
tuner” which eovers from 41 me o 216 mc
would have little or no reception on any band.

Receivers having a head end  with series
tuned inductances similar to Fig. 5, will
operate on all channels above the one in

which an open coil exists due to the cireuit
being cmnpllelwl by the switeh arm. An open
coil will, therefore, affect the operation of lLul
individaal channel plus all lower channels.

A resistance or voltage measarement will
help to locate either a short eirenit or an open
coil assuming of eourse that these parts are
aceessible. In some receivers it may be neces-
sary to remove the head-end unit in order to
make these neasurements. I it should be
necessary to remove or repair the head end,
every cl%orl should be made to prevent any
change in lead dress or placement of parts.

In the next issue trouble shooting in the
head end will be continued as well as a dis-
cussion of the IF string including the LF
interearrier system.

Fig. 7. Scanning raster stabilized by sync

pulses
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SELECTING

AN OSCILLOSCOPE

FOR TELEVISION
SERVICING

Fig. 1.

ST-2A.

The oscilioseope has only recently come in-
1o its own as an indispensable tool oncrhe serv-
iceman’s bench. Nol oo many years ago, it
was found only in laboratories where its use
was restricted to highly trained engineers and
scientists, Since the use of an oscilloseope en-
ables the user 1o virtually “see” into w eirenit,
it was only natural that it would find its way
into wore common usage. Along with its more
common usage came a reduction in price as
mass production techuiques were used to builld
oscilloseopes. This process has been carried on
until today good oseilloscopes can be pureliased
for the price of a good radio. As the sale of
oscilloseopes beeame more compeltitive, it was
natural that mamnfacturers hegan o look for
ways of eutting costs of manuflacture. Some
o the results were good and. unfortunately,

nne were had, 1t is the purpose of this article
1o point out important features of oscilloscopes
inull how to judge which osetlloseope will do
the job for you particularly for servieing tele-
vision reeeivers.

Let us turn our attention to the matter of
specifications and how to interpret them. Oscil-

The new General
Electric Oscilloscope Type
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luseope =pecifications in part are usually writien
in the following manner:

Frequeney Response
N eveles 1o Y KC within 109,

Vert, Amp.
N\ eveles 1o Y KC within 109,

Hor. \np.

Sensitivity
N\ volts rms/inch
N volts rims/inch

\ertieal
THorizontal

Let us stop for a moment and discuss just
the first specilication. Frequeney response
N eveles to Y Kiloeyeles within 109, what
does this mean? It merely means that a sine
wave of N oeveles (usnally 20 eveles or there-
about) fed into the vertical or horizoutal ampli-
fier juput terminals will give a certain dellee-
tion —let’s sav 2 inches. Now as the frequeney
is inereased (but the input amplitude is Kept
eonstant) up to ¥ KC gsu.\' 100 KC or there-
about) the amplitude of the' deflection produced
does not change more than 109, (e, 2.1 10
1.9 inches). To the user this means that faith-
ful reproduction of sine waves may be obtained
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throuchout the above-mentioned range of fre-
quences,

But what if the wave is not a sine wave?
This imposes an entirely different problem.
Probably the best over-all test for faithful re-
roduction of non-sinusoidal waveforms can
ln' made with a square wave. This is a wave
that looks exactly like the name sounds, (See
Fig. 2.) 1t basically consists of at least 30
harmonically related sine waves all combined
to resudt in a square wave. Let us suppose that
the fundamental frequency or repetition rate
of the square wave is 15.750 cyeles (television
lorizontal sweep voltage frequency). Sinee we
have previously stated that the square wave
contains up to the 30th harmonic of the funda-
mental this would mean our 15.750 cvele wave
has harmonics up to 30 X 15,750, or +72.500
cyeles. For the seope amplifier to faithfully re-
produce this wave it must have essential flal
sine wave response (o 472,500 ey eles!

But the problem does not end t(here —we
have said nothing about transient response.
Transient response is a rather high-powered
sounding term, so let us break this down into




Fig. 2
Ideal Square Wave

simpler and more useful terminology. First,
let’s compare visnally the appearance of a
sine wave and a square wave. ]lhe former has
all ronnded corners and no abrupt changes,
whereas the latter is nothing but a series of
sharp corners and straight lines; in other words,
the square wave has rapidly rising leading edges
or, conversely, rapidly declining trailing edges,
whereas the sine wave has relatively slow
changes. Engincers speak of these rapidly
rising or declining edges as steep wave fronts,
Now 1o the ampliticr the steep wave fronts
present quite a problem. The input capacities
of the tubes or stray wiring capacity tend 1o
prevent the grid from following the abrupt
change and any lead induetances get all ex-
cited when they see such a wave coming. In-
stead of following the wave exactly, they sub-
tract a portion of the sharp corner, or they
may even do worse and add a little peak at the
corners, (As shown in Fig. 3A & 3B.) To ex-
plain why these stray capacities and induct-
ances do these things is beyond the scope of
this artiele so it is suflicient to say that the
do present problems if not properly humll(-lK
Out of all of this, we begin to see that speciti-
cations which mention frequency character-
istics in terins of sine wave response only, does
not insure good reproduction of complex waves.
Something more must be added. As stated be-
fore, one convenient way of conveying more
information is by stating the range of frequeney
over which a good squarc wave may be ampli-
fied without distortion thusly: Square response
20 cycles 1o 15 KC. Accordingly it can be said
that an oseilloscope to be satistactory for cont-
plete television servicing should have a sine
wave frequency response (vertical amplifier)
essentially flat Trom 30 eyeles 10 300 KC and
a good squarc wave response from 60 cycles to
at least 15 KC.

There is still one other important feature
regarding frequency response (o consider be-
fore the matter is (Iropp(-d. This is the matter
of attenuation. Many oseilloscopes now on the
market are rated in terms of frequency response
at full gain and/or minimum attenuation. At
half gain the response may be something en-
tirely different. Practieally always in the case
of very inexpensive gain controls, the frequency
response drops off with a decrease in the setting
of the gain control. If the signal to be observed
is a high frequency sine wave, the effect iz not
too serious— it simply means that as the gain
is decreased, the amplitude on the cathode-
ray oscilloscope tube sereen drops very rapidly,
much more rapidly than if the signal was a
low frequeney sine wave. But consider for a
moment what lluppvns Lo a square wave as the
gain is varied. We have previously stated that
a square wave consists of as many as 30 har-
mounically related waves hence we immediately
sce that in this case as the gain control is de-
creased not only the amplitude of the entire
square wave is decreased but certain high fre-
quency components of the wave are decreased
more in proportion and instead of reproducing
the square wave we would get something that

Distortion representing loss of
high frequency components

Fig. 3A Fig. 38

Distortion representing over-shoot,
high frequency components too
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Fig. 3¢C
Damped oscillation on
square wave

prominent

looks like the three eonfizurations shown in
Figures 3A, 3B and 3C. From this we learn to
look at the specitication on response earefully
—does it mean at full gain setting only or at
any gain setting? Needless to say, the scope
that does not change its frequency response
with gain setting is the better.

The above discussion had  been limited
mainly to the response of the vertical amplifier.
Al of the above statements hold equally true
of the horizontal amplifier, but the importance
is not nearly as great, as the horizontal ampli-
fier is nearly always nused 1o amplify the oscillo-
scope sweep voltage and it need only be suffi-
cient to pass this voltage without distortion.

Let us now tarn our attention to the matter
of sensitivity. In general, the more sensitivity
in the scope amplifiers, the more useful they
become. (Again, this is particularly true of the
vertical amplifier.) As shown above, scope
amplifiers are usually rated as x volts ris/inch
which means, with x volts rins of signal im-
pressed on the input terminals, one inch of
dellection will be produced (gain at maximum).
For some applications in television servicing,
high sensitivity is not necessary as large volt-

< are available in certain cirenits in the
receiver chassis, but for the all inportant single
stage or head-end alignment, smaller voltages
are all that are available and a scope with high
sensitivity is essential. In general, an oscillo-
scope with a vertical amplifier sensitivity of
from .01 to .1 volts rms/inch is satisfactory
for complete television servicing.

Another all important specification of the
oscilloscope is inpnt illlpcdzlncn-, again particu-
larly of the vertical amplifier. This rating is
usually given as so many ohims shunted by so
wany nunfs capacity. Needless 1o say, the
higher the resistanee and the lower the capacity
the better. It is casy to understand why this is
important—sinply to prevent excessive load-
ing by the oscilloscope of the circuit under
test. A simple analogy presents iself: Con-
sider the man who attempted to measure the
high voltage on the picture tube of a receiver
with a 1000 ohm per volt volimeter. Naturally,
the answer he got was erroneous hecause of the
loading effect of the volt-meter. The same is
true with certain cirenits contained in a tele-
vision receiver into which the oscilloseope may
be connected. Many scopes now on the market
are provided with low eapacity, input probes.
These have long been uselul. and for complete
and accurate television servicing are an essen-
tial. Desirable input impedance for such a probe
should he at least 1 megohm resistance shunted
by not more than 10 nunls capacity.

Practically all serviee notes show wave forms
of several types. The ones usually shown are
the syne and sweep voltage configurations at
various stages in the reecivers. Along with the
conhgurations usnally there are given voltage
anplitudes. The l)l‘()fll(‘.lll now arises as 1o a
method of measuring these voltages. The obvi-
ous way is with a calibrated oscilloscope. Many
scopes I)mv(' incorporated internally a means for
(-ulill)rulin;z the awplifier. This feature is eer-

tainly eonvenient but not absolutely neeessary
as an external means (audio oseillator and
voltmeter) may be used to calibrate any scope.

It has been mentioned that the scope is a
useful instrument for hum tracing. Indeed it is.
rovided the scope itself is free from inherent
{uun. Lnfortunately. this is one characteristic
that is rarely mentioned by the manufacturer
in his specilications. On the other hand, it is
fortunate that this characteristic can easily
and quickly be cheeked by the user or the
prospective purchazer. The input terminals of
the vertical amplifier should he shorted and
the sweep sel al something below 60 cycles.
The vertical gain control should bhe varied
throughout its range. Any hum present in the
oscilloscope itselfl will now be present on the
sereen. The amplitude of the hum should not
exeeed 1/20 inch in order to be negligible under
normal use.

Below are listed specilieations for the Gen-
eral Electrie Type S'T-2A Oscilloscope. Fhis
unit. pictured on previons page, has llu-un de-
sigm-(’ to meet all requireinents for television
Frequency Response

servicing.
\ertical Amplifier ‘

Probe and AC—20 cycles 10 500 K€ +0
—209%,. Square wave response 60 cveles
to 40 KC at any gain setiing. 20 cyeies
to I mes 40 =509,
DC -0 10 300 KCH0 =209, at full gain
selling.
Horiz. Amp. 0 to 100 KCH40 —209, at full
gain setling.
Sensitivity
Vertical
1. AC input
2. DC input
3. Probe
Horizontal
rms/inch)

LOE5 volts rms/inch
2.0 volts DC/ineh
.20 volts rms/inch
1.0 volts DC/ineh (35 volts

Input Impedance

\ ertical

I. AC input —1 megohm shunted by 36
mmf

2. DC input -t megohm shanted by 80
mml

3. Probe —1 megohm shunted by 10 mmf
Sweep Range
10 eveles 1o 100 KO is six ranges
Synehronization —Internal,  external.  or
power line
(,'ulil»rzsling Voltages—.3, 1.5, 3, 15. 30, 130.
and 300 peak to peak volts,
Power requirements
105125 volis AC, 50 -60 cycles 100 watis,

Physical Specifications
15 1:2 inchcs.high
10 inches wide
17 inches deep
43 pounds weight




HOW TO GET THE MOST OUT OF YOUR TEST EQUIPMENT

In the previous artieles we discussed the

volt-ohm-milliaunmeter and the tube 1ester.
n this issue the capacitanee-resis

lanee bridge
will be examined.

THE CAPACITANCE-RESISTANCE BRIDGE

This is unquestionably the most  useful
instrument on the service bench for locating
interniittent condensers as well as eondensers
whieh are about (o either short or become
intermittent. For the service technician just
starting in business this instrument ean be
invaluable in establishing a reputation for
ixing “intermittents” and  “lemons”  which
will be diseussed in detail later on.

RESISTANCE MEASUREMENT

Fundamentally most  eapacitanee bridges
operate on the Wheatstone bridge principle
stmilar 10 the cirenit shewn in Fig. 1. 11 the
switel is closed current will flow through every
possible path from A 10 €. The path (Ilruu;_rfl
whieh the most current will How depends
upon the resistance in each path. H all of the
resistors shown are equal in value, the voltage
drop across cach resistor will also be equal.
T'herefore, if we assume that the applied voltage
is six volts DC there will be a voltage drop of
three volts across each resistor. However, due
to there being an equal voltage drop aecross
RA and RS there will not be any vollage
difference between points B and 1), and there-
fore, no eurrent will flow bhetween these (wo
points. This represents a balanced  bridge
cirenit. If however, RN is larger or smaller
than RS the voltage drop across cach of these
resistors will change and the potential between
points B and D will also ehange from zero
volts to either a positive or negative voltage,
here will also be a eurrent flow indicated on
e galvanometer M7 connected  between
hese two points, and the eircuit will be un-
balanced.

Now let us assume that RA is 5000 ohms
and RB is 1000 ohms and RS is 50 ohms and
RN is 10 ohms. The ratio of RA to RB and

RS 1o RX is the same or 10 to 1 in each e

We know from Ohm’s law (l = %) that more

current  will flow from A o D 10 C

Ov. .
=.1 4 5 f 3 )
((10‘.2 I amp ) than from A to B to (

Ov.

60000
age drop across RS (IS =1R =.1 amp. X 500 =
5.0 volts), being the same as the voltage drop
across RA (L001 amp. X500002 =5.0 volts), the
voltage between B and D will be zero and again
no current will flow between these two points.

In order to obtain a halanced condition,
the ratio of any two adjacent resistors must
equal the ratio of the other two resistors,

—.001 mnp). However, due to the voli-

BV.
oC

Fig. 1. Wheaotstone bridge for measuring

resistance

RA
RS ~RNY
RX =RB-RS and from
RB - RS

equation: R\ = R From this we can see

RB Ry RS
““RB ~ RX

this we obtain the

or RA -

Therefore:

that a bridge circuit ean be used to determine
the value of an unhnown resistance RX if
RS is calibrated and varied until the eircuit
is balanced, as indicated by a zero reading on
meter M7 The range of this bridge cireuit
can also be extended by switehing in other
RA
RB

fixed resistors which  will change the

ratio.
CAPACITY MEASUREMENT

An accurate measurement of capacity can
be obtained by using an AC voliage souree
and changing the two resistors RS and R\ 10
a calibrated condenser CS and an unknown
capacitance CN as shown in Fig. 2. Earphones
or some other AC null indieator must be
substituted for the galvanometer V.

Another condenser bridge cireunit is shown
in Fig. 3 in which a variable resistor RS is
calibrated in capacitance. The impedance
across RS CX is balanced against the im-
pedance of RA CB. The range is varied by a
switeh arrangement which eonneets condensers
of different values into the cirenit.

T'he cirenits shown are general in charaeter
and are used merely 1o indicate basic funda-
mental eircuits, Commerceial instrunents usu-
allv use some variation of the Wheatstone
bridge, but due to the varions switeh arrange-
ments and circuil refinements can not be easily
recognized as such. Some instruments are
also designed 1o measure inductanee, the turn
ratio of transformers as well as resistance.
The induetance measurement would he partic-
ularly valuable if it were necessary to rewind
a coil 1o replace one not otherwise available.
Numerous tests to determine the quality of
condensers are also incorporated. Complete
information on the various tests is given in
the manufaeturer’s instruetions.

USING THE RESISTANCE CAPACITANCE
BRIDGE

The Rider Survey conducted a few years
back indicated that only about 509, OF the
service technicians who were in business 10
vears or less owned capaeity testers. This would
indicate that a considerable munber of tech-
nicians are not familiar with the practical value
ol this instrument.

Every technician, however, is familiar with
the nmmber of receiver defeets which are di-
rectly due to leaky, open or shorted eapacitors.
It may not be too diflicult 1o locate an open
capacitor by bridging cach one suspeeted of
heing open with a good condenser or by using
the ohmmeter to deteet one that is s{mrlcd.
This type of test however, will rarely indicate

AG VOLTAGE

Bridge circuit for measuring
capacitance

Fig. 2.

a condenser whieh is intermittent or one that
is leaky to the extent that it may break down
a few hours after the set is returned to the ens-
tomer’s home. The condenser tester will, when
properly used, pick out these condensers, as
well as any others that may cause trouble in
the near future.

Intermittent midget sets usually have only
a half dozen paper condensers wf;ich can be
tested in a matter of five or ten minutes, and
it usually doesn’t take any more than fifteen
or twenly minutes to cheek the critical con-
densers 1 larger receivers that may cause
trouble., ¢.g., those having over 50 volts ap-
plied, plus those in the AV C circuil.

Some makes of receivers use either poor
quality condensers or condensers which are
being operated at voliages too close to or ex-
ceeding their working voltage. It is advisable
in these sets, which the technician will soon
learn (o reeognize, to check every paper con-
denser, and replace every one whicll does not
check perfeet. A good imf;culi()n of the general
condition of condensers in any particular re-
ceiver can usually be obtained by cheeking
the audio coupling condenser in the grid circuit
of the output tube and the by-pass condenser
in the plate eircuit of the same tube. If these
condensers are defective or have been replaced,
it is advisable to cheek at least a few of the
other paper condensers.

If you are contemplating the purchase of a
condenser tester, keep in mind l’lul the speed
and accuraey of such an instrument are very
important. Prior to actual purchase, several
makes should be compared either by read-
ing the operating instructions or by making
actual tests primarily of leaky condensers. The
instrument which has been found most prae-
tical is the type which indicates a leaky con-
denser at the same time that the capacity is
being cheeked. When making this test, the
dial is rotated until the eye opening reaches
its peak. If a condenser is leaky the edges of
this opening will be fuzz?' and the eye will not
open Lo the full width. This is one of the most
important features that a condenser tester ecan
have since it eliminates the necessity for making
a separate time consuming leakage tesl.

FILTER CONDENSERS

The filter eondensers should be tested on
every receiver which is being repaired and re-
l)lucwl whenever neeessary. Loss of capacity,
righ power factor, and high leakage current
will maiterially affect the operation of a re-
ceiver. Some (iiscrclinn must of course be used
on the replacement of higher priced parts which
may be defeetive but still usable. A customer
will usually balk at a charge which approaches
cither the original or the replacement cost of a
receiver. 1tis almost always advisable to obtain
the owner’s permission hefore replacing parts
which may amount to considerably more than
originally anticipated.

7N
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AC VOLTAGE

Fig. 3. Another capacity indicating bridge

circuit



BENCH NOTES

Contributions to this column are solicited. For
each question, shorteut or chronic-trouble note
selected for publication, you will receive $10.00
worth of electronic tubes. In the event of dupli-
cate or similar items, selection will be made by
the editor and his decision will be final, Send
contributions to The Editor, Techni-Talk, Tube
Division, General Electric Company, Schenectady
5, New York.

TWIN LEAD CONNECTORS

Surplus crystal holders having  half-inch
spacing make wonderful connectors for 300
ohm flat line. Merely saw off the top of the
holder, remove the crystal leads, and insert
the two legs of the flat line into the empty pins,
The spacing is almost perfect. These holders,
containing crystals ground to unusable fre-
quencies, are available at snrﬁ)lus houses at a
very low cost. Any standard crystal socket
will complete a neat transmission line ter-
mination.

—Ted Miner, Cleveland, Ohio

SELENIUM RECTIFIER TROUBLE
In many cuses a General Electric Model 110
Radio will play on battery bnt not on AC,
W hen this occurs, it may be dne to the internal
resistance of the seleninm rectifier increasing
with age. The effect is 1o increase the filament
series resistance (o the extent that the voliage
drop across one of the tubes, generally the
1UA, IF stage, is too low to heat the filaments
sufficiently (o canse good emission. A simple
check, to locate the trouble. is to shunt a 2000
ohm resistance across R-1}, momentarily; R-14
being a 1200 ohm resistor which  connects
the two seetions of the dual 40 M FD filter con-
denser. I the radio plays with the shunt in
place. and stops when it is removed, look for
trouble in the reetifier.
—Henry C. Gates, Sun Antonio, Texas

HI-LO TV RECEPTION

In any area having stations operating at both
ends of the TV bands it is urged that two selp-
arale transmission lines be nsed—one from the

low-frequeney antenna and one from the high-
frequency antenna.

Both transmission lines shonld be twisted
at least one turn per foot along the length of
the line. Keep the lines at least one fool apart
and peg them down every four feet or so.

\\'Lcn the installation has been completed
run ONE hand backwards along the trans-
mission line slowly away from the receiver
terminal posts. A spot will be found three to
six feet u&(mg the line where the picture will
brighten up eonsiderably.

At this point wrap a piece of tinfoil snugly
around the 3002 line. Tape it temporarily (not
seeurely).

Assuming that vou have been working on
the high-frequeney station, now switeh to the
low -frequency station and repeat the process.
that is place another piece of foil around the
low-frequency  transmission line at the point
where the picture is brightest. The foil can be
taped permanently at this point.

Return 1o the high-frequency station and
note whether the point of peak’ reception has
shifted (it will have varied slightly). Re-locate
the foil and tape it neatly and permanently at
its new location.

No switching arrangentent is necessary and
both transmission lines can be connected to-
gether at the receiver terminal posts if the
above is followed carefully. Any metallic foil can
be nsed, The writer nses cigarette package foil.

—John F. Cashell, Dorchester, Mass.

POOR RECEPTION ON SHORT WAVE BAND

The Phileo 12-1010 has a low impedance
loop consisting of two turns. Three leads come
from the loop, one from each end and one from
the center n} the loop. When the set is turned
to the short wave position, two of the loop
terminals are ;:r()um,cd, so that one half of the
loop is absorbing and grounding most of the
signal.

The easiest way to remedy this sitnation is
to disconneet No. 3 connection inside the
chassis. (Note: this conncction is used only
on short wave position.) Then it is necessary

to remove about three turns from the short
wave shunt coil in order to compensate for
increased loop inductance.

The short wave sensitivity will now be maxi-
mum, and at least 8 or 10 times greater than
it was previonsly.

—Jerry Sabin, Tampa, Florida

NO FM RECEPTION

Set: Farnsworth GV 086

Complaint: Does not work on FM

In checking it was found that all mbes re-
ceived a bias of = 50 V when band switch was
in the 'M position. This was caused by a type
65V 7-GT tube used as third FM 1F amplifier
oscillating, due to it not being sufliciently
shielded. Replacement with a (;-%) metal type
65V 7 cured this complaint.
—VWilliam G. L. Vanderhaas, Mobile, Ala.

JOHN Q. PUBLIC BUYS TV SET

The following excerpts were taken
from letters written to dealers by pur-
chasers of TV sels:

“I was told my antenna wonld be
strung up today and all your men did
was put np a pole with metal sticks
on 1t.

“My picture has slipped down on the
sereen, please send someone to push
it up.”

“My husband tightened up all of the
loose screws on the back of the set and
it still doesn’t work.”

“Can’t yon get the television down
fromn the roof without the big wax
cable? Send it down by radio or some-
thing?”

“After 11:00 pom. all I get on my set
is a big white spot.”

“What is this, the food business? My
service man says | have a herring bone
in my picture from a ham. | b(mghl a
television set—not a refrigerator.”
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