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Christnras is a season of gaiety. We enjoy the good
cheer, the friendly smiles of strangers, It is the season

for kindling the lame of good will in the heart.

[For those less fortunate our sympathies are thor-
('»_IT;.:'M.\' aroused. We enjoy the privilege of giving, We
appreciate more deeply the warmth of each other’s
handshake, We are moved by a spirit of good cheer, of

i L=

kindliness, understanding,
We live for a few days ina world as it should be,

[t is a great satisfaction at this season of the year
to have a little friendly magazine of this kind which 1:
all our own—yours and ours—through which we lm\"o
this oppovtunity to wish you, on behalf of our entire
staff, a very Merry Christimas and the hope that the
New Year will bring vou new advancement, good health

and happiness in abundanee,

J. KL Sanrr, President,

EL R Haas, Vice-President,
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VACUUM TUBE
VOLTMETERS

By WM. FRANKLIN COOK

N. R. I. Technical Consultant

HE vacuum tube voltmeter, (v.t.v.m,) is not
Tm-\\' 1 it has been used for years in Inhoratorvies,
In recent years several manufacturers have made
instruments of this type, designed for radio serv-
ice work., They are still mysteries to many serv-
icemen, however, inchuling some who bonght
them, If the fundamental cirenits and limitations
of the device are clearly understood, servicemen
wonld find many uses for this instrument.

Ordinary VYoltmeters

Ifirst, let's learn just why we need a sensitive
instiment of this type. Ax you know, an ordinary
voltmeter requires current for operation, In other
words, the current flowing through the meter
movement causes a detlection of the meter needle.
This current must be furnished by the voltage
source and must flow through the eircuit parts
to the point where the meter is connected, caus-
ing a change in voltage drop across cach part.
1f the cirenit is of low resistance, then the small
amount of current taken by the average meter
does not greatly affeet the voltages.

On the other hand, in a high resistance cirvenit,
such as a resistance conpled stage, it is quite
possible for this meter current drain to be ap-
preciable, when compared with that normally
flowing in the cirenit, As a result, the voltage at
the point where the meter is connected will be
considerably different from the voltage at the
same point when the meter is removed. This
means sneh measurements are false as they do
not give the actual voltages. (Of course, the volt-
ages given in the set servicing data will in many
instanees he the measured value with i@ meter of
a certain sensitivity, ITowever, when actual val-
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nes are given, or the serviceman's tester is of dif-
ferent sensitivity. then the readings may be quite
different.)

Also. the current drain of the meter can change
operating voltages so the meter cannot remain
connected during receiver operation, This means
voltages cannot be continuously checked, which
is sometimes important when testing an inter-
mittent set.

We think of a “veltmeter” as just a meter but
it actually is a current meter in series with a set
of multiplying resistances. The eter measures
the current ttow through these known resistances.
Thisx current depends on the applied voltage, so
the meter is calibrated to read voltages, By
measuring the resistance and dividing by the
voltage range, we have the “olims-per-volt” rat-
ing. which is an indieation of the enrrent drain or
the sensitivity. The higher the “ohms-per-volt.”
the smaller the current flow through the meter,
BBy making the meter more sensitive it will re-
quire a smaller amount of current so the nl-
tiplying resistors ean be higher: the voltmeter
then will have less effect on the measured volt-
ages. However, there is a limit to this sensitivity
increase, as the meter movement hecomes very
delieate. At the present time standard service
instruments  have sensitivities  between 1000
ohms-per-volt and 23,000 ohms-per-volt,

In using ordinary instruments o measure A,
C. voltages we find another draw back. These
meters are useful on D.C. only, so the A.C. must
he rectified. Most of them use copper oxide reeti-
fiers for rectifying A.C. While these rectifiers do
very well at commercial power line and low audio
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frequencies. they nave the disadvantage of too
much shunting capacity for measurements at the
high audio frequencies and for R.F. measure-
ments. In other words, as the frequency goes up
the readings fall off, soon hecoming zero. Special
copper oxide rectifiers have heen developed which
have better characteristics, but even these are
not entirely satisfactory above the low R.F. range.

Therefore, we would like to have available an
instrument of high sensitivity, (drawing low
current) and with an extended frequency range
(small shunting capacity).

e
C
-1l
'

. L
Fre 7

Now consider an ordinary radio stage, using a
vacuum tube, Ilere we have a circuit to which we
can apply a voltage and obtain a change in plate
current. The ordinary grid circuit can be made
to have extremely high resistance and but a
small amount of capacity. Ilence, if we can ar-
range this circuit so that it will cover the degired
voltage range, we will have our desired instru-
ment.

Although all vacuum tube voltmeters follow some
basie radio tube circuit, there are many different
arrangements of this circuit. Some types measure
D.C. voltage only ; some measure A.C. only ; while
some measure hoth. Some are not designed for
R.F. measurements while others are. Some are
calibrated to read r.m.s. voltages while others
read peak voltages. Some are very simple in oper-
ation while others are more elaborate. I.et us,
now, take up several of the basic types and dis-
cuss some of the operating features of each onc.
This will help you understand just where and
how they can be used.

Basic Yacuum Tube Volimeters

In figure 1, we have a simple, basic tube circuit.
Suppose we adjust the bias so the tube operates
on the straight part of the characteristic curve;
we have plate current flowlng, causing a meter
reading. Then, when a D.C. voltage is applied
across resistor R, we get a change in plate cur-
rent up or down, depending on the polarity of
the applied voltage. By setting the initial plate
current at a value giving a mid-scale meter de-
flection, we can thus obtain a reading regardless
of polarity. This has the disadvantage of using
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only half the available meter swing, cramping the
scale readings.

Also, this circuit does not work well with A.C.
as the plate current would just vary ahout the
same average value, with no meter change until
the A.C. voltage exceeds the bias value. Then,
grid current will flow, which will change the bias
and cause a change in the plate current average.
This means we have an insensitive and erratic
A.C. indicator.

We need make but a simple change in this cir-
cuit, however, to have a much better A.C. instru-
ment. Suppose the grid bias is increased to the
plate current cut-off value. We now start with
essentially zero meter indication. If a D.C. volt-
age is applied across R between A and B with the
plarity indicated in Fig. 2, the grid is made less
negative and the plate current increases accord-
ingly. By proper tube and meter selection, we can
now have a very sensitive instrument, using the
full meter scale as a single range. We do have to
watch polarity now, but this is & minor problem.

A.C. voltages are applied across R through con-
denser ¢ (between A and C) which just serves
to block any D.C. which may be in the cireuit.

The negative half cycles of the A.C. voltage will
not affect the grid as it is already biased to cut-
off. However, the positive half cycles will cause
an increase in average plate current proportional
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to the voltage and we can now calibrate our meter
to read A.C. as well as D.C.

V.T.V.M. vs. Ordinary Meters

Now that we can measure both A.C. and D.C,,
how does the sensitivity and frequency range
compared with ordinary meters?

The sensitivity can be made very high by proper
design. The current drain from the voltage source
depends on the value of resistor R and the input
resistance of the tube, At normal negative bias
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values, the grid-cathode resistance is extremely
high. (Naturally, if the input voltage excceds the
hias, this value will drop and thus shunt the in-
put.) There is another input resistance factor in
i tube but by proper selection of tube type and
cirenit values, this can be made unimportant.

Therefore, resistor R practically controls the
ohms-per-volt or sensitivity. We might expect this
value to be infinitely high, but actually it is
limited by the convection or gas cmrrent of the
tube grid. With a very high resistance, even a
tiny grid current can cause a voltage drop which
upsets the bhias and hence the range and the
original calibration of the device. This compels
ane to seleet tubes with low gas current, Quite
often, 10 or more tubes may be rejected before a
suitable one is found.

IHowever, by proper choice of hoth the type and
individual tube, resistance values of 10 megohms
or higher can be employed for R. As the basic
voltage range of a v.t.v.m. can be made low, this
means that sensitivities of several megohms-per-
volt can be obtained—many times that of the most
sensitive ordinary meter, providing the input
is kept within the negative bins range. I will take
up multi-range meters later.

Although this instrument will respond from low
power fregquencies to high r.f. valnes, its useful-
ness depends on the impedance at the points
where voltages are being measured and the ca-
pacity react:ance across resistor R Capacity re-
actanee drops as frequency increases, hence this
capacity lowers the input impedance as frequeney
is inereased. For example, our 10 megohm input

72
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at D.C. may drop to well below 1 megohm at some
medium RUEF. frequeney and continue dropping as
the frequency is inereased further. This means
the ohms-per-volt rating drops with increases
in applied frequencey. If the point of measurement
is of high impedanee, such as across a tuned cir-
enit, then the v.t.v.m, input may draw appre-
cinble current. This loads the circuit, changing
the voltage just like any low sensitlvity meter.

On the other hand, if the point of measurcment is
of low impedance, (much below the v.t.v.m. in-
put at that frequency) then the v.t.v.m. does not
load the cirenit appreciably and can successfully
indieate R.F, voltages at high frequencies,

Ry proper design and layout, the circuit and
wiring capacity can be made very small, hence,
the internal tube eapacity and external lead ci-
paeity are the important shunting values, The ca-
pacity between the grid and cathode is of course
across 13 There is another shunting capacity
effectively across the input which depends on the
grid-plate capacity, the plate load and amplifica-
tion of the stage. This can be made smaller by
choosing a tube with low grid-plate capacity or
by using a screen grid tube.

In the screen grid or pentode, the control-grid to
serveen-grid capacity is across the input, so tuhe
type choice is a problem where ultra-high fre-
quencies are to be measured.

&+
FIG6 #

I3y proper tube choice, it is possible to obtain
very good results well up into the R.F. range
even using external leads of ordinary types. This
lead problem will be discussed later. (Remember,
however, the v.t.v.m. will indicate something,
even when loading the cireuit, which is better
than ordinary copper-oxide rectifier types).

V.T.V.M. With Amplifier Tube

The demand for higher sensitivities as well as
other eonsiderations has resulted in many v.t.
v.m. units with stages of amplification. This
brings up other problems, some of which will now
be covered.

In Fig. 3 we have a standard amplifying cireuit
conneeted ahead of the ent-off biased stage.

The use of coupling condenser (7, makes this an
A.Coamplifying stage, so this type will measure
A.C. voltages only. In other words, if a D.C. volt-
age is applied across R it wonld change the plate
current of tube T, from one fixed value to an-
ather. The change would result in & puise pass-
ing through a condenser C, to the next stage,
whichh wounld cause a momentary flicker of the
meter needle hut no steady reading. An A.C.
signal would be rectified by tube T, (negative
half eyeles are eut off due to use of high grid
hias) and an average plate current change would
e obtained. An instrument of this type is thus
desgigned for AF., video and low frequency R.r.
measurements only.

In Fig. 4 we have a basic direct-coupled ampli-
fying civcuit, This type will measure both A.C.

Page Five

www.americanradiohistorv.com


www.americanradiohistory.com

and DLC. voltages but is critical in adjustment
and requires a very high voltage supply. Notice
that the input voltage polarity is reversed, This
causes trouble when measuring certain voltages
where the grounding point nuy be different from
the v.t.vam,

In Fie, 5, we have another type of v.t.v.m., but
this ene is designed primarily for measuring AC,
voltages, At first glance, it would seem that the

T2

=1t
V=4

rectifier tube T, connected across resistor 1L would
be a large load on the souree of voltage. 1Towever,
the condenser C amd resistor R are chosen so
that the voltage developed across R is maintained
as a negative voltage on the plate of the reeti-
fier. so that current flows only at the extreme tips
of the positive peaks of the applicd A.C. voltage,
In other words, the time constant of R-C is hizh,
maintaining the voltage for an appreciable period
of time.

The filter circuit R-¢Y serves to keep A, volt-
ages off the @rid of tube T, Ilence the DO, volt-
age aeross resistance R changes the bias and thus
the plate current of tube T, cansing a meter in-
diecation, Notice the polarity of the voltage across
the resistor R, In this ease the plate current of
tube T, is adjusted <o that the meter reads full-

R/
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seale with no applied A.C. voltage. Then the nega-
tive voltage developed across R redunees the cur-
rent., cansing the meter to read in the other direc-
tion or down-seale, Thus it is ealibrated in a re-
verse manner, The meter movement can he re-
versed so that maximum current causes the meter
needle to move to the left, then the voltage will
be indicated in the normal left-to-right manner.
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Slide-Back V.T.V.M.

In Fig. 6. we have another basic type which is
known ax the Rlide-hack Vacunm ‘T'nbe volt-meter.
In this type the tube is biased close to the plate
cut-off by battery €. However. a1 small plate enr-
reunt is allowed to flow, The voltage to be meas-
ured is applied to the grid circuit of the tube,
cattsing a ehange in the plate current, Then an-
other voltage isx fed into the grid cireuit with
siteh a polarity that it bucks out the first voltage,
cansing the plate enrrent to return to its original
value. This additional voltage is nieasured by a2
voltmeter. As the plate current has returned to
its original value both the input voltage and
bucking voltage will be equal. 'Thus the measure
of the bucking voltage gives the peak value of the
input voltage,

For DO measurements, this eircuit is exaet but
time-consuming, On AC measurements there is
an error as the voltage hecomes small, The peak

Fl16 7

value of the AC0 input must exceed the bias
enongh to caunse a change in the average plate
current. This means that we are measuring less
than the peak by some value close to .5 volt, At
high voltages this is negligible, hut helow 10 volts,
this error becomes inereasingly larger. A cor-
rection chart is sometimes provided for low
voltage readings,

Notiee that in this case we must have a voltage
D which ix larger that the highest voltage to he
measured, @ means of varying it (R, and an ad-
ditional meter, Furthermore, this type of cirenit
ix hard to adjust if the input voltage varies con-
siderably, There must be some means of changing
the sensitivity of meter M, to prevent damage
with large applied voltages, yet to have a sensi-
tive indication of return to the original reading.
Usually a shunting resistor is across the metor,
or a large resistor is in series with it, Then, when
2 balancee is approximately obtained, this resistor
is disconnected or shorted by a push-button or
similar switeh, <o the sensitive meter can he used
to find exaet halance.

Meter Zero Balancing

In several plaees, T mentioned the meter being
set 1o zero, full scale, or some other value before
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measurcments were made, We ean always obfain
this by varying the plate or grid voltage, bat in
many caxes this s very undesirable. ‘The scale
on the meter is plotted with a eertain particular
tnbe characteristic cnrve in mind,

Now, after the ealibration has bheen made, we
must be careful not to change it if possible, If
wo change the plate or grid voltages, we shift the

/G 8 c

&
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tube operating point not only on the oue curve,
but frequently to another curve entirely. As this
may be more straight or less straight than the
original curve, we can thus destroy calibration.

-8 +8

(When the tubex in the v.t.v.n, must be replaced,
this is frequently noticed. Sometimes we must
then <hift the 13 or C voltages to get the proper
characteristic eurve with the new tubes, With
some types, many ditferent tubes must be tried
before tubes similar to the originals can be
forud.,)

A better method of getting a particular meter
reading ix the uxe of a bucking voltage across the
metor itself. Fig. 7 shows one arrangement of
this type. The normal plate current of the tube
tlows through the meter. Another eurrent from
battery D tflows throngh resistor R aud the me-
ter, Thix current c¢an be made to aid or oppose the
normal pliate enrrent, depending on the polarity of
battery D, Thas, we c¢an make the meter read
some initial or starting value without regard to
minor variations in the normal plate current. This
causes the meter seale to at least start at the right
point.,

Bridge V.T.V.M.

Another method of obtaining a meter balance is
to use 2 bridge type circuit. 'This is based on the
Wheatstone bridge, where when the arms are
balanced, the meter will indieate to zero, One
form of this bridge is shown in Fig. 8. Here re-

sistors R, and R, are of some partieular fixed
value. Resistor R, is made variable, Variations in
the tube resistance, which is between A and D,
will upset the balanee of the bridge and the meter
will indicate some enrrent, Then resistor Ry, is
adjusted to equal the tube plate rexistance, thus
restoring the batance of the bridge and the meter
to zero, This circuit has the advantage over Fig
7 of not requiring an additional battery.

Other undesirable tube characteristics can he
halaneed out by using the bridge circuit, using
another tube as the balancing arm. If the two
tubes used ean then be chosen so that they are
exactly alike. their characteristies will balance
in many respects, Figure 9 indicates one type of
this bridge civenit, Here the variable resistor 13,
permits an exaet tinad balance.

This circuit is of particular interest in regard
to the method of obtaining self-regulation. Notice
that registor R is in the cathode cireuit of both
of the tubes. If there arve variations in the plate
current of the two tubes, the bias of both tubes
will he affected. Henee, the tubes will both seek
the siune level, particutarly if the amount of de-
weneration introduced by Ry is high, This can be
made <o by choosing 13; to have some high value,
Then some voltige divider arrangement can be
nsed ax shown, <o that the effective bias on the
two tnhes is a1 the desived tevel for starting con-
ditions. Now. should cither tube vary, it will af-

/6 9
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feet the other through the common coupling in
R;.

In this type circuit the degeneration reduces
the sensitivity of the civeunit, but some of this
sensitivity can be gained back in another manner.
Suppoxe we apply a D.C. voltage with the polar-
ity indicated in Fig. 9 to the grid of tube T,. Thix
means the plate enrrent of this tube will inerease
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and the bias voltage developed across resistor
R, will increase. This reduces the plate current
in tube T, Ax a result, we have opposite changes
in the plate eurrent of the two tubes of such a
nature that the voltage drops across resistors
R, and Ry add, giving a relatively larger change
between terminals B and D of the bridge. The
meter must, of course, he calibrated in terms of
the input voltage.

I'rom the foregoing, it can be seen that the va-
caum tibe voltmeter is basically a simple cir-

/G 70
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cuit, but must be properly designed for the
measurements desired. Don’t be fooled by the
simple looking cirenits; real engineering is re-
quired for a well designed unit, For instance, the
plitte voltage should be high for a straighter tube
characteristie but must frequently be kept low to
keep down the gas current trouble. The type of
tithe must be carefully  selected, particularly
when measnrements are to be made at the higher
ridio frequencies, The points covered in the dis-
cussion of Figs. 1 and 2 apply also to the other
cirenits, Thus, the design engineer mmst com-
promise between desirable and undesirable cha-
racteristics to get a unit approaching the ideal.

Multi-Range Problems
The problem of obtaining different voltage ranges

can be solved for D.C. and low frequency A.C.

IT!'"f";"_"""/\
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voltages by a voltage divider system. For instance,
it Rin Fig. 2 is tapped or made into sections as
shown in Fig. 10, then the selector switeh can
he used to choose the desired range.

Resistors are chosen so that some desired frac-
tion of the input voltage will be applied to the
egrid circuit. For example, if R, in Fig. 10 is 9
megohms, and the sum of R,4+ R4 IR, equals 1
megohin (total is 10 megohms), then when the
selector switeh is moved to ¢, one tenth of the
voltage V will be applied to the tube grid. This is
the same as multiplying the range by 10, as 10
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times the former voltage can now he applied and
measured. The other taps are similarly figured
out for other ranges.

When we get into RF. measurements, we lhave
another factor to consider. Remember the tube
has a certain amount of input capacity ¢y When
the selector switel is at D, this is across the total
rexsistance, lowever, when we move the selector
switeh to C, notice that this places the capacity
aeross resistors Ry4+ R+ R, If the total of these
resistors is high, then the capacity will affect the
voltage division also, This is the same effect as
lowering these resistances somewhat, while leav-
ing R, tixed.

To correet this, we can conneet a small capacity
¢, across IRy so that the voltage division is cor-
rected. The value of the (IR,-C)) combination is
thus made proportional to the (R,4 R,4+ R,—C;)
combination. In our exanple, where the range is
increased 10 times, we just make the impedances
have a 10 te 1 ratio and we again have a corrected
seale,

At first glanee, it would seem that C, across IR,
would be undesirable as it appears to be across
at least a portion of the input. Remember that
it is chosen to correet the impedance ratio, how-
ever, so it will be chosen inversely as the resis-
tance ratio. This means it will be only 1/9 of ',
in our example, and thus will be but a small ca-
pacity.

When the selector is moved to position D, the
capacity Cyis then caleulated, Thix is suneh a small
amount that in many instances the wiring and
selector switeh capacity is enough, At A, the re-
sistance R, may be so low that the tube capacity
no longer is effective as a shunting reactance, so
no further correction may be required.

External Lead Problem

The external leads or prohes used to connect the
v.t.v.me to the point of measurement have long
bheen a problem. The v.t.v.m. is very senxitive, so
stray fields are readily picked up by unshielded
leads. In most instances this effect will disap-
pear when the leads are both conneeted to the
point of measurement, as the impedance between
the terminals is usually low enough to make the
induced voltage of minor importance. llowever,
there are cases where measurements, partieularly
in high impedance circuits, may be upsct by this
pick up.

Also, we have trouble with the capacity between
the leads and between other parts and the leads.
This is one of the reasons many have condemned
the v.t.v.m. They did not realize the importance
of this eapacity. This capacity can not only re-
sult in loading the circuit, it can also detune it
if we are measuring across a tuned circuit. Then
when the leads are moved about, the readings
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will change with the capacity change. Further-
more, if it cirenit isx tuned with the v.t.v.m. con-
neeted to it, then it may no longer be resonant
when the test leads are removed,

"o cut out some of the stray field effect, shielded
leads have been tried. Of course, this means the
capacity between the leads (hot lead and shield)
ix greatly increased. For a long time, this meant
the instrument could only be used for D.C. and
low frequencey A.C. By careful design and use of
Tow capacity cable, measurements were extended
into the audio and low R.F. ranges. Then, as
pentade tubes having high amplification were de-
veloped the increased sensitivity permitted an-
other means of reducing this trouble.

In Iig. 11, a shielded test lead is shown with a
condenser Y right in the hot test probe. Notice
that the capacity between the test Jead and shield.
as well as the input tube capacity, is effectively
across resistor . The circunit is therefore as
shown in Fig. 12, where C represents the input
and test lead eapacity. We are interested in the
capaeity between terminals A and B, which rep-
resent the probe tips. The smaller we make €,
the less effeet condenser C will have, as there now
wre two condensers in series, where the total ca-
paeity is less than the smaller.

Of conrse, the capaeitios Cp and € now act as a
voltage divider, henee the lowest voltage range is
changed. Instead of being @ O-1 voltmeter, for
instance, we may now have a O-5 or a 0-10 basie
range. Iowever, by using a pentode tube with
high main, or amplifying stages, we can compen-
sate somewhat for this loss in sensitivity.

Notice that eapacity C includes the input eapac-
ity of the v. t. v. m. Ilence, if we use a voltage
divider sneh as is shown in Itig, 10, we will have
a different capaeity as we vary the setting of the
solector switeh, This will again upset the voltage
division. Therefore, in cases where multi-range
instruments are required, a different voltage
divider is usually used as shown in Fig. 13.

This type instrament is, of course, designed only
far A.C. work and usually is designed for R.F.
Purposes.

In this system, we have a series of condensers
with a selector switch. The range will depend
on the ratio between condenser C, and the value
of the shunting condenser C, to C; which is placed
in the input cirenit in parallel with €, the input
capacity of the unit.

Now we have a voltage divider which is entirvely
a capacity divider. The resistor R is made high
and is fixed in value, being used just to complete
the grid circuit. This particular voltage divider
is independent of frequency, as the reactances of
condenser C, and whichever shunting capacity is
in the civenit will vary direetly with the fre-

quettey and in the same vatio, The capacity C

also remains fixed.

Of course, condenser ', must bhe as small as
possible, ax the shunting condenser chosen for
the highest voltage range will be fairly high in
capacity. Otherwise, we would load our cirenit
if the source of voltage is of high impedance.

With this particular type of voltage divider, you
will usually find stages of amplification. If this

1
1
'
1

A
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amplification is of some constant impedance
type, then our instrument can be used for making
measurements at extremely low signal levels,

In some instruments, tuned cirenits have heen
substituted for other methods of coupling the
amplifying tubes together. This is entirely per-
missible where a particular frequency or range
of frequencies is to be covered. This has the
added advantage of indicating and selecting the
frequency being measured—important in certain
types of measurements. Iowever, a tuned cireuit
has a different Q at various frequencies, and
also its effective resistance changes according to
meoisture ahsorption in the coil and shimilar fac-
tors. As a result, in the types using tuned cir-

Fr/6 73
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cuits, absolute measurements are not entirely re-
linble. This means that there may be consider-
able error when we try to measure the actual
amonnt of voltage at some particular point. Ilow-
ever, these instruments do have considerable use-
fulness in comparison work. That is, we might
measure the signal voltage at the input of the
stage and then that at the output. In both cases
we might have considerable error, but the same
error would exist in each case and the relative
Fain can be determined.
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Another entirely different approach, used in in-
strnments particnlarly designed for 1170 mea-
snrements, ix to eliminate the effeet of the test
Teads by moving the input tube rizht to the point
of measurement.  In other words, a tube ix
mownted on the end of a cable o the grid can be
hrought right to the cirenit where measurenients
are to be made, this eliminating all connecting
leads between. ‘There are several types, typical
ones being <hown in Figs, 140 and B, Dy
having the tube rectify the applied voltage, only
e, voltages need he fed down the cable to
v.t.v.n, which is mueh less of a problem. Of
course the tube supply voltages are fed up the
cable to the tube, so the cable has several Teads,
Several instruments of this type use the baxic
cirenit shown in Fig. 5. where everything to the
left of I, is in the cable head.

This type his such a low input eapacity that fre-
quencies to 50 megaeyeles and higher ean he
measured, providing the tube or probe can be
pliced at the point of measurement without up-
setting the eirenit by capacity to other parts
in the cireuit.,

Power Supply

Now, having covered most of the important prob-
lems in the tube cireuit, what abont the power
supply? Naturatly, if we have a sensitive eir-
enit, any change in supply voltage will upset
ealibration and eause varintions in meter read-
ings, The most stable power supply is of course
hitterios. A hattery operated unit presents fewer
problems aud ean he made to maintain calibra-
tion over a considerable period of time. They
do have g disadvantage when readings are to he
taken over a period of many hours of continuous

Mallory & o,

Courtesy of 0 R,
Fig. 14 A
Tube Probe of a General Radio 726-A V.T.V.M.

operation as the batteries may run down so rap-
idly that operation hecomes uneconotical.

'This fact, together with the desire of serviee-
men to have everything power line operated, has
resultted in o nnmber of A.C. operated units being
produced. The power supply has to be of good
regulation, so changes in the current drain and
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line voltaze won't change the operating voltages
appreciably,

In the ease of plate and grid voltages, the power
transformer, rectifier tube amd choke coil are
chosen with low resistance to have good recuta-

tion. Ilizh blecder enrrent values tend to sk
small load enrrent changes, Recently, several

voltage regatating tubes have been brought forth
and are now heing widely used. ‘Phese tubes have
virious voltage ratings md ave connected aeross
sections of the voltage divider which give the

Fig. 14 B

rated voltage, Fige 15 shows a typical connec-
tion. The tubes are gas tilled, so that the gas
will ionize and pass a high current at some criti-
cal voltage, with targe current changes with volt-
age variations, Ilence. if the voltage varies be-
tween the tube conneetion points, the change in
enrrent tlow, through a series dropping resistor
R, “regutates” the tube terminal voltage hack to
the dexign value. These tubes can hold the volt-
age within a fow per cent and have thus simpli-
tied the power pack prohlem greatly.

By n=sing a degenerative type eireuit, it is possible
to obtain some regulation for voltage supply
varintion at the saeritice of a certain amount of
sensitivity, A self-biased tube arrangement ix one
form of thix circuit., Remember, in Fig, 9, re-
sixtor R, has a degenerative effect, 1f the applied
voltage changes somewhat, the plate currents
wonld change, which wounld mutomatically correct
the biax o that approximately the sanme resnlts
would still be obtained without greatly affecting
the meter reading. In some instances where the
bazic cirenits are used, yvon witl sometimes find
the wmeter itself connected in the eathode circuit,
Tlere, it still, of course. measures the plate cur-
rent but the voltage drop across the meter aml
any associated resistors will aet as a self-biaxing
cireuit.

Another power pack problent ix the one of ground-
ing. One side of the power line is grounded and
the capacity between the power transformer
primary and v.t.va chassis has the effeet of
cronding the chassis whether desired or not.
This upsets measurements where both test leads
are to be applied to points different from ground
potential.
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This ground problem has worried many design
engineers, A ground is almost essential to elimi-
nate many stray field pickup effects and the
v.tvam, must be shielded and grounded to elimi-
nitte hum from its own power supply. Also, if
it is at a different potential with respect to the
chassis  where measurements are being made,
other false readings may be obtained if there ix
any coupling bhetween the two units,

This ground problem has been so troublesome
that in most instances the instruments are just
designed to make measurements with respect to
sronnd and no other. It is fortunate that most
of our R, and signal measurements can be
made this way anyhow. There are instances
where it may be desirable to measure A.C. volt-
ages at some point different from ground poten-
tial. however, and therefore you will find that
some designs use an ordinary A.C. meter, with
a4 copper-oxide rectitier, to permit such measure-
ments,  In other words, the sime meter move-
ment may be used but the cirenit is arranged
in a different manner so that the meter is brought
out individually through the proper multiplying
resistors, and hecomes an ordinary type AC.
voltmeter. Nuaturally, unless other provisions are
made, this means that the instrument cannot be
used on R, and AT, voltages,

So far. we have covered a number of problems,
maxt of which are solved by the design engineer.
buat which should be understood so that full use
cian be made of any particular instrument and
niny of the strange readings obtained at times
can be understood.

++

T rFrersT "

Suppose we have a v.t.v.m. of any type. One of
the first things to do is to become familiar with
the use of the instrument. The instructions of
the manufacturer shonld be thoronghly studied.
Some are not designed for eertain measurements,
although they may serve excellently within their
limits, lence, make sure that the use and instra-
ment mateh,

nori

Scrambled Ads

WANTED—A place to show her wires by an an-
tigque lady with o Spanish chest and other odd
things,

—Cold Spring (Ga.) Times

WANTED—A salesgivl; must be rexpectable till
after Christmas,
—Belen (N, M) News,

Old Tubes Wanted

“Don't Junk Your Old Tubex™ is the headfine of
an enticing invitation which General Electrie is
issning to radio servicemen the comntry ovey,

Fach serviceman is invited to hring old or obso-
leseent radio tubexs of any brand which he has
aceumulated at home or in hix shop, purchase at
the regular dealer discount an equivalent number
of new G- pre-tested radio tubes. and receive
for cach tube so exchanged, 1 certiticate having
a definite intrinsie value,

These certifieates in specitied gnantitios will he
redecmed by G-I radio tube distribotors for any
picees of standard radio test equipment manu-
factured by the company, or, if the holder prefers.
for any of a variety of premimms which include
typewriters, clothing, camerax, furniture and the
like.

The number of certiticates needed to obtain e
premium or a piece of test cquipment may riange
from 50 to several thousand, depending vupon
whitt the redeemer desires to get.

Heap Big Chief Dowie meets Chief of Blackfeet In-.
dians, while on vacation at Glacier National Park,
Montana.
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PUZZLING RADIO QUESTIONS FROM STUDENTS

ARE ANSWERED BY N. R. I.

Iron Filings

QuUESTION: T hare a lIl/nﬂ”Li(,‘ speaker which has
w considerable l/uuum_/ of iron filingsx in the voice
coil gap., What is the best method of removing
these filings?

ANSWER: It is usually possible to get the filings
ot of a loudspeaker gap by carefully cleaning
them out. Use some very thin knite blade or card-
board to serape them out, In some instances,
however, there will be enough residual magne-
tism in the iron of the speaker to hold these
filings,

In this case, it is possible to remove the filings
by removing the residual magnetism. The easiest
way of doing this is to apply some medium AC.

voltage to the field eoil direetly. In other words,
disconneet the tield coil from the radio and con-
neet it to some A.C. voltage between 50 and 110
volts, Moxt speaker tields ean be connected direet-
Iy across a power line,

The A.C. voltage will remove the residual mag-
netism, and then by rapping sharply on the speak-
er, the tilings will drop out.

Push Button Volume Level

QUEsTioN : T have noted that in many instances
the volume on push buttons 1cill not be the sane
as that obtained by niawual tuning. Why is this?

ANSWER: The volume on push huttons may be
cither higher or lower than that obtained on
manual tuning. 1f it is higher, this usually indi-
cates that over-all alignment of the receiver is not
as good as that obtainable with the push buttons,
which are of course individually adjusted to cach
particutar station and therefore usualy hetter in
alignment.

In some instanees, however, you will find the
volume is actually lower on push buttons. This
ix caused by the design of the receiver heing such
that a radio frequency stage is left out when the
push buttons are used.

Testing A Power Transformer
QuEsTION : T have a receiver avith a power trans-

former which smokes. How can I test the power
transfornter to sce if it is defeetive?
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EXPERTS

ANSWER: .\ power transformer will overheat

when there is an overload in the sel, such as
would be caused by =hort cireunited filter con-
densers.

Therefore usually by removing the overload, yon
can determine if the transformer has been dam-
aged, 1n other words, if you will pull out all the
tubes, particutarty the reetitier tube, and turn on
the set, you can observe whether the transformer
still smokes, 1f it doex, then the transformer has
heen damaged. Test the set to determine what
else might be wrong, then replace the transformer,

Of corrrse in some instances the transformer will
he defeetive, and this will be the only tronble,
A% a more conclusive test of a damaced trans-
former, connecet it to the power line with o Lunp
in series, but with no load on it, Mgain reniove
all the tubes from the set, Arrange a banp socket
<o that it will be in series with one side of the
power line conneections. The lamp should be a
standard 40 or 60 watt lamp bulb., Then, con-
nect the power transformer to the A, line
through the Iamp, and turn on the switeh, With
no load on the primary the hunp should light but
dimly, if at all. 1f it lights hrightly, the trans-
former has short circaited turns and nmst be re-
pliaced,

By-pass Condenser Trouble

QuusTionN: I hare a receiver nsing a small con-
doenser eonnected between the plate of the oulput
tube and sct chagsis, This condenser seems to hiorn
ont at rather frequent interrvals, What is the
muatter!

The condenser to which you refere is
Not only must it withstand
the high plate voltage, but it has a considerable
signal voltage across it, 1 owould certainly nse
condense sted at GO0 volts for replacement pur-
poses, Usually, this will clear up the trouble, If
these condensers seem also to go out frequently,
then uxe butfer type condensers or mica conden-
sers riated at 1,000 to 2,000 volts,

ANswWER:
under i xevere strain,

It, is also possible to use two condensers in series
and obtain a high voltage characteristie, To make
up a 02 mfd. eapacity for instance, you would
have to put two .04 condensers in series, pre-
forably each being rated at 60 volts, 'Then, across
cach condenser pliace a rexistor of about 10 meg-
oluns, These high resistances are for the purpose

(Page 20, please)
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"NATIONAL RADIO

RADIO-TRICIAN

etvice Sheef

Compiled Solely for Students and Graduates
INSTITUTE .

WASHINGTON, D.C.

Philco Models 42-842, 42-843, 42-844
Alignment Procedure

When adjusting the "I.F." padders the high
side of signal generator is connected through
a .| mfd. condenser to the loop tuning con-
denser stator lug which connects to grid of
first detector tube. The ground or low side of
signal generator is connected to chassis of re-
ceiver.

When ahgmnq R.F. padders of portable models
a loop aerial is made from a few turns of wire
and connected to signal generator output ter-
minals. Signal generator is then placed a few
feet from set. The loop aerial of receiver
should be assembled in the cabinet together
with battery when adjusting R.F. padders.

These models may be adjusted when operated by battery or 115 volts A.C.-D.C. power.

SIGNAL GENERATOR RECEIVER
Operahons A
in Order Output Connections Dial Dial Control Adjust
to Receiver Setting Setting Sefting Compensators
See Paragraph on 26A, 25A, 258, I5A,
[ Signal Generator above 455 KL D (6 elh (b 158, Note A
2 Use Loop on Generator 1500 K.C. 1500 K.C. Vol. Max. 48, 4A
as above
3 Use Loop on Generator | 580 K.C. 580 K.C. Vol. Max. 7A, Note 8
as above
4 Use Loop on Generator Repeat Repeat Repeat
as above Operation 2 Operation 2 Operation 2
L”)":J ‘2-1 @_ij 12 @;
Note A: Dial Calibration—Before ad-

justing the R.F. padders the dial must
be aligned to track properly with the
tuning condenser. To adjust the dial pro-
ceed as follows: With the tuning con-
denser in the closed position (maximum
capacity), set the dial pointer on the
small dot below 540 K.C.

Note B—Roll tuning condenser as com-
pensator 7A is being adjusted until
maximum output is indicated on output
meter.

]
o
L)
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43
254 250
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Courtesy, Philco Itadio & Television Corp.
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No2e Rodo hems

=BY L.J MARKUS—

ERRY Christmas to you, N1t 1, students and

aradutes, And here’s a prophecy for the
New Year: It's gconna be the biggest and busiest
in history for you radio men. So-0-0, Keep right
np on your toes, and remember that yon're play-
ing a pretty important part in the National De-
fense I'rogram no matter what kind of radio work
vou will he doing.

wor

CHOES ean be produeed artificially for radio

dramas by a new magnetie sound recorder
which records an andio signal on a flexible iron
tape by a magnetizing process, then plays back
the signal a second or so later, amplifies it, and
mixes this artificial echo with the original pro-
gram signal. By speeding up the process and add-
ing additional pick-up units, artifieial reverbera-
tions can he ereated for programs, to make studio
actors smund like they were outdoors, in a tunnel,
in an auditorium, or anywhere else.

nor

UIAL areas will get improved radio service

if the Federal Comnmnications Commission
decides to anthorize super-power broadeast sta-
tions #s a defense emergency measure, Stations
applying for inercases from the present 00,000-
watt limit are: WOAL San  Antonio—750.000
wiatts: WLW, Cincinnati—670,000 watts; WM,
Nashvillo—a00, 00 watts; K81, Salt Lake City—
AO0.000 watts : WHAS, Lonisville—750,000 watis;
WEHO, Des Moines—H0, 000 watts,

nri

ADIO stations on the air at any particular

time are indieated visually by the panoramic
oscillograph unit. one of the many instriments
used by the I°.C.C. for policing the air waves, 1t
automatically tunes over a given portion of the
radio spectrum, and gives a visual record of the
number of radio stations on the air at that time,
This greatly simplifies deteetion of the presence
of “outlaw” radio statiouns.

nri

ARN of the month comes from The Broadcast

Engincers Jaurnal, which tells how army
pitots resularly use the trausmitting antenna of
<tation WCOV in Montgomery, Alabama, as a sort
of pylon on a course marked out for practice fly-
ing. The big question among the radio ops down
there is how many months the station would be
off the air if one of the embryonic pilots cut a
little too short on his turn.

FELLING projectors, essentially searchlights
used at airports to determine the ceiling or
height of clowds at night, will now work in the
daytime too. U. 8. Weather Burean men have
found a way to modulate the light beam. and
pick up rhe refleeted modulated light from the
clouds with a photoeleetrie cell.
noro
AMMOND electronic organs, H55 in all, have
heen ordered by the U, S, War Department
for enmps. Fleetronie specialists who get drafted
may have to service the orgaus.
nori
B ADIO is being used to balance automobile
crankshafts. The radio balancer tunes in a
vibration, then antomatically drills metal from
the right spot to eliminate the vibration.
Horo
z’ NRULATORS which support transmitting an-
fenna towers have supported loads of 3.000,-
H00 pounds, Yet the walls of these poreelain cone
insulators are only 2.7 thick.
nor
%.\H.\H.\ Degert bus aud airplane tratflic
maintains permanent contact with a broad-
casting station in the heart of the desert.
nori
RANSMITTING antenna  towers 900 feet
high bring to stations WNAX of Yankton,
SKouth Dakota, and WKY of Oklahoma City the
dual hionor, share and share alike, of having the
highest antenna towers in the western hemis-
phere.

nori
ﬁIEXI(‘O gets its first radio network, with
key station XEW in Mexico City tied to-
cether with nine other stations.

nri
n 1

RMY “walkie-talkie™ two-way radio sets were
used by one West Coast soldiers’ foothall
team so the assistant coach spotting plays from
the roof of the press box could immediately pass
on his observations to the coach pacing up and
down the sidelines during the game. These knap-
sack-type sets weigh only about 20 pounds,
nri
%ABUTICUHS are being balked in many de-
fense plants by invisible light rays which
zigzag across protected areas. A, D, T. invisible
photoelectric alarms will now cover distances up
to 1,000 feet,
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Circuit Analysis
of an

A. C. Superheterodyne Receiver

By J. B. STRAUGHN

N. R. I. Service Consultant

General Deseription. An a.c.-powered superhetero-
dyne receiver employing five tubes, an 80 rectifier,
it BAT frequency converter, a 6D6 i.f. amplitier.
a 6B7 detector-a.v.c. and audio amplifier, and a
41 power output amplifier; this circunit is con-
ventional in most respects. as the “nsual kind” of
circuits are employed.

Signal Circuils. In considering this cirenit it will
be best to consider the important sections of a
superheterodyne, namely, the preselector, fre-
quency converter, i.f. amplifier, detector, and au-
dio amplifier.

Presclector, A simple cirenit is used. cousisting of
a tuned transformer and if. interference rejec-
tor which is exsentially a wave trap. The antenna
signal sets wp a current in the primary coil L,.
(See diagram on page 19). Should interference at
the i.f. value be present, the wave trap consisting
of Ly; and C,; will present a high resistance and
thereby rednee the interference current inten-
sity in L,. The i.f. valne for the receiver is 460
ke.. as mentioned in the service mannal. In ac-
tual servicing, this wave trap can be ignored if
no i.f. interference is enconntered.

The r.f. enrrent flowing in L, induces a voltage in
coil I.,. Now observe that trimmer condenser C,;
in shunt with tuning condenser G, is connected
to coil Ly throngh condenser €. C,; has a capacity
of 3-25 mmfd. and hence is a trimmer while Cy
has a capacity of 16-410 mmfd, the arrow indi-
cates it is a tuning condenser. Condenser C; has
a capacity of .05 mfd. or 50.000 minfd., or more
than 100 times that of C,. For this reason we
may say: the reactance of C; is negligible with
respect to €y and 1, is the basic tuning circuit,
As we shall see later, the grid return of 1, is
not directly grounded in order that the a.v.c. ean
feed through it to the grid of the 6AT tube. As
far as r.f. currents are involved, the grid return
of I.; as well as the rotor of C; are grounded.

At resonance the voltage in L, is stepped up, pre-
senting to the grid-cathode of the first tube, an
r.f. voltage substantially greater than the voltage
across I, in the antenna circuit. Voltage gains
of 10 times may reasonably be expected.
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Frequency Converter. A pentagrid tube (one with
five grids, penta meaning five) is used as an os-
cillator, mixer-first detector—the frequency con-
verter of a superheterodyne receiver. Its first grid
connects through condenser C, to coil I, and to
chassis (or r.f. ground) through C,, in shunt with
Ce. Coil 1., (4, and C,, are shunted by tuning
condenser C, and its associated trimmer, C,,, to
form a resonant cireuit in the grid. This arrange-
ment is widely used in super receivers in order
tomake the oscillator frequency follow (or track)
with the preselector frequency. (The preselector
resonant circuit is T.,-Cg). Usually the oseillator
frequency is above the desired signal frequency
tuned in by the preselector, by the i.f. value. That
is, 3y and C, are ganged together, so that when
Cy tunes in a 1,000 ke. signal, C, will cause the
oscillator to generate a 1,460 ke. signal and this
difference will exist over the entire tuning range
of G4 and C,. At the very high frequencies, C,, is
adjusted to give the desired i.f. difference and is
called the high frequeney trimmer; at low fre-
(guencies C,, is adjusted and is called the low fre-
quency trimmer or padder.

IFrom the second grid. trace through I, then
through R; to the voltage supply (to be con-
sidered later) and throngh C,4 to ground. Coil
I induetively links to I, and thus produces feed-
back from the second grid to the first grid cir-
cuit. If yon consider that the second grid of the
6AT tube is an anode, or oscillator plate, yon
will see that we have a tuned grid, tickler type
feed-back oxcillator circuit. The intensity of oscil-
lation is automatically controlled by the grid
bias produced by grid current flow in R, Con-
denser Cg serves as the grid resistor filter con-
denser and helps to reduce the r.f. ripples of the
grid bhias voltage.

The cathode, the first and the second grid with
their associated circuit components set up be-
vond the second grid an electron cloud that is
varying in intensity in accordance with the oscil-
lator frequency ; technicians call this cloud the
“virtual” or actual cathode for the remaining
tube elements because the electrons flowing to
these elements come from this cloud. These elec-
trons are speeded towards the plate by the third

wWwWw.americanradiohistorv.com


www.americanradiohistory.com

and fifth grids (screen grid) since these elec-
trodes are at a positive potential with respect to
the virtual cathode. At the snme time the signal
from the preselector is “injected” into the tube hy
the fourth grid and introduces a new variation in
the electrons flowing from cathode to plate, Thus
both the preselector and local oscillator signals
are mixed in the 6AT tube. Detection takes place
because of the operation of the tube and a strong
beat signal (the i.f. signal) appears in the plate
cireuit.

Coil I, and adjustable condenser C,; form a
parallel resonant circuit in the plate circuit, ab-
sorbing power at its resonant frequency and act-
ing as a low reactance path for all other signal
frequencies. The plate r.f. and i.f. current then
returns to the eathode through Gy, Cy and C,.

1.F. Amplificr and Dctector. In a parallel re-
sonant eivenit a large current flows in the coil-
condenser cireuit, hence in Ig a large current in-
duces in lu, a corresponding if. signal voltage.
Le ttnd e form a resonant cirenit which hoosts
this induced voltage and a larger voltage appears
across O than that indnced into Ly, However
the voltage across L., is slightly less than that
across la,. as some energy is lost in the primary
and secondary resonant circuits, By means of a
direct connection to the grid of the 6D6 tube and
hy a cathode connection through Gy, and Cu. the
voltage across C, is applied to the input of the
GG amplitier tube,

As the 61 is a high gain amplifier, a large i.f.
voltage is developed across the plate parallel reso-
nant circuit. I4-Cu. The return if. path to
cathode for this resonant circuit is through Cg,
Car tind Cy,. The if. current in Ly, induces an i.f.
voltage in I, and by tuning C, to resonance a
large i.f. voltage appears icross €, which is less
than the voltage across Ly, but many times greater
than the voltage existing aeross L, DBecause of
the voltage step-up arising from the preselector,
frequency converter and i.f. stage, the voltage
across Cyp is high enough for demodulation. This
voltage is now rectified by one of the diodes in
the 6137 tube. The other diode is not used, for as
you see, it is connected divectly to the chassis.

Trace the used diode civeuit by starting with the
lower diode plate; trace through L, R, R, and
then to the cathode of the 6137 tube. Because of
rectification a pulsating d.e. current flows through
this circuit with its amplitude following the orig-
inal modulation. In the detector circuit R, is the
diode load across which the a.f. voltage is pro-
duced. Condenser C,. resistor R, and the ca-
pacitor formed by the shield over the lead which
connects Ry and R, act as an i.f. filter so that
across R, only the a.f. voltage and a d.c. voltage
appeurs,

Audio Amplifier. It should bhe realized that in
addition to the a.f. voltage a d.c. drop exists

across R, Tlence a direet conneetion to the input
of the first a.f. amplifier cannot be made and a
d.e. Dloeking condenser is required. Note that the
movable contact of 1}, connects to the grid of the
pentode section of the 6B7 tube through the d.e.
blocking condenser marked . The grid also
ix connected to the chassis through resistor Ry,
For all audio trequencies exeept the very lowest,
little of the a.f. voltage is dropped in (5 but is
developed across R,; being available for audio
amplification. Varying the position of the mov-
able contact of R, controls the amount of a.f.
voltage fed to the audio amplifier and therefore
serves as the volume control.

The connecting lead from Cy to the grid is shield-
ed so that stray eleetrical tield pickup will he
kept ont of the audio amplifier. The signal at this
point is at a very low level and therefore stray
signals entering at this point will give the great-
est interference.

From the grid of the GI3T tube, trace through
RR,, to ehassis and from chassis through Ry, to the
cathode, thus establishing the grid to cathode
path, Actually. however, the a.f. will take the
'y pitth from chassis to eathode instead of going
through R,,.

A pulsating d.e, current (a.f. on d.e.) will flow in
the plate of the GDT tube. The d.e. current will
he forced to take the path through R; and Ry, to
the 4+ I3 supply as all other paths are blocked hy
condensers.  Af. currents will flow through (.
Ry, Ca. ind Ry to chassis, and from this point
through C,, to the cathode of the 6137 tube. An-
other path for a.f. currents will be through R,,.
Came Ryp, Uy to the cathode of GB7T. It is the a.f.
voltage developed across Ry, that excites the grid
cathode of the 41 tube since the reactance of O, is
negligible with respect to the resistance of R,

Any r.f, signals getting into the plate of the 6187
are by-passed from the plate load circuit by con-
denser Cy,.

In the plate cireuit of the 41 pentode output tnhe
we find the ontput transformer 'y coupling the
pentode tube to the londspeaker. Condenser (p, is
shunted across the primary to prevent parasitice
oscillation in the output stage. by making the
plate load substantially eapacitive for high fre-
quencies. The condenser reduces the high fre-
(queney response, hut when more hass emphasis is
desired (4, is shunted into the eircuit by switch
Sq thus giving the ontput a boomy or predomi-
nantly bhass response. Ng is hence the tone con-
trol switch.

Now let us trace the a.f. signal path from the
primary of T, to cathode. Follow the lead con-
neeting T, €, and the screen grid to C, and
C4 to the chassis and from chassis throngh Ry; to
the cathode.

Page Seventeen

www americanradiohistorvy com


www.americanradiohistory.com

Power Supply Circuits, A full wave type 80 ree-
tilier ix used in the power pack. Power trans-
former 1, may be designed for either 60 ¢.p.s. or
25 e but not for hoth, as you <hould know,
Note that the 235 cqs. transformer has higher
primary and secondary resistance, the result of
more turns in cach xection: beeause of the low
frequency, more core tlux must be obtained with
more turns to provide normal induced voltage,
You will tind that the 25 e, transformer is
lareger and heavier than a 60 c.p.s transformer
with the same voltage rating,

One low voltage secondary supplies power to the
tilnment of the 80 rectitier tube, the other low
voltage secondary feeds all other tube filiments
in parallel. Note the usual method of leaving out
the tilament conneetions, but indicating connee-
tions by ending sltort leads in arrows. The ends
of the high voltage secondary go to the plates of
the SO rectifier tnbe, while the center tap is con-
neceted to the chassis,

Choke coil 1., (the field of the loudspeaker), and
condensers Cyoand Oy aare the power pack filter
which terminates in the voltage divider R Ry
and R, Note that condenser (h, an electrolytie
condenser, is shunted by a .25 mfd. capacitor
which is o paper condenser. LElectrolytie con-
densers lose effectiveness as the frequency goes
up. At high aundio and radio frequencies Cy may
not he a good eapacitive shunt on the veltage
divider. Tncluding a paper condenser insures low
reactance at these frequeneies. The voltage di-
vider serves to furnish the lower electrode volt-
azes, but the plate-chassis voltage sapply for all
tnbes terminates aeross the total voltage divider,
terminals 1 oand 20 Let us trace the d.e. supply
voltages,

G6AT Conrerler, Starting with the plate, trace
throush 1y to point 1 in the power pack output.
From point 2, the chassis, continue through re-
sistor I}, in the cathode of the 6.AT to the eathode
of this tube. 'Fhe voltage drop across R, is used
to biax the deteetor section of the 6AT tube, the
grid conmection made from the chassis end of IR,
throuzh R.. IRy, R, Ro Iy to the fourth grid of
the 6AT tube. In addition to the d.c. voltage
developed aeroxs Ry the a.v.e. voltage across IR, is
added to the normal C bias voltage of R, to give
a.v.e. The voltage across Ry, is in the opposite
polarity. hence the bias of I}, must be made great
enough to compens=ate for it and give the fourth
grid & net negative bias with respect to its
cathode. Thus the grid and plitte of the 6.AT tube
obtain their operating d.c. voltages,

Grid No. 2 is the anode for the oscillator section
of the 6AT tube. Trace through I, through R; to
point 3 in the power pack. At point 3 the voltage
is positive with respect to chassis and higher than
point 2 by the drop in coil I,,,. However, consid-
erable ripple exists which is eliminated by the
filter IR,-C,4; while resistor Iy also reduces the
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oscillator anode voltage to (he desired valoe, Grid
d.e. voltage is seenred by self-rectification of the
grid current. the enrrent building up the d.e.
voltage across R, The ripple is filtered out by
Co. which conneets back to the eathode end of R,
through 1., C;p and C,,. Thus, the grid-cathode of
the oscillator section receives its € biax, Nince
there is no condnetive path for the voltage doe-
veloped across R, being blocked by ¢, this volt-
age in no way influences the operation of the
oscillator,

GDG LY. Amplificr. 1lere the plate conneets di-
rectly to point 1 through coil L;;,. 1'eint 2 con-
neets to the eathode through resistor R; which
supplies the minimum € bias for the i.f. amplifier.
The grid return is throngh Ly, Re R, and R,
Again the bias established by R, must be large
enongh to overcome the opposing voltage aeross

R,

Nince the screen grid voltage should be less than
the plate voltage, it is connected directly to a tap
on the voltage divider, which is the junetion of
IRy and Ry (Fhe sereen grid of the 6AT tube is
likewise comnected to this point in the voltage
divider.) 4 serves as the sereen by-pass and
prevents any ripple voltage from being applied to
the sereens.

687 Tube, From the plate trace throngh resistors
Rz and Ry; to point 1 of the power pack. Nat-
nrally, with 260,000 ohms in the plate cireuit, the
net plate-cathode voltage is lower than the power
pick d.e, voltage, Resistor Ry, in the cathode cir-
cuit furnishies the C biax for the pentode section
of the GBT tube. Fhe grid return is through IR,,.

Nereen grid voltage for the 6137 is obtained by a
direet connection to the voltage divider in the
power pack, the point between 13, and Ry,

41 Power Outpwt Tube, 'The plate connects to
point [ the positive terminal of the power pack
throtigh the primary of the outpnt transformer
Ty, Its sereen grid connects directly to point /
in the power pack. Resistor R,; develops the C
hians voltage as the result of sereen and plate enr-
rent flowing through it; its negative potentinl
with respeet to eathode is applied to the conirol
grid through resistors I}, and Ry,

CIRCUIT CONTINUITY., Should you wish to
cheek continunity in any of the cleetrode circuits,
bear in mind these rules:
1. Al positive eleetrodes should have a condue-
tive path to the filament (or cathode) of the
rectifier tube,
2, A1l negative electrodes should hiave a con-
duetive path to a plate of the rectifier tube,

Tet's prove this by tracing a few cirenits.

Starting with the plate of the 6A7 tube trace
through T and Ty, to the filament of the SO tube,

www.americanradiohistorv.com


www.americanradiohistory.com

R-13 200,000
" °R-14 500,000a
TPUT

2ND DET.
A.F-AVC. [
a9 687
B p= 85-|go\

IST DET.
AND 0SC.
6A7

c-28

75:225 MMFD.
p

R-8

56,000a
R-10

2 MEG,
AAA

AAAAAA —
YYYYyYvy

A
AAA AN

AAAA

'|[|vv"v+

ik

R-12 8000a L )

623 IIOV. 60~
8250 11OV, 25~

! TO FILAMENTS AND
” [ PILOT LIGHT

When switch $-2 is closed, the preselector is tuned to the Police Band. The second harmonic of the
oscillator then beats with the Police Band stations to form the L.F. frequency.

Starting with the second grid of the 6AT7, the
anode for the oscillator seetion, trace through T,

either plate of the R0 rectifier tube. Another ex-
ample: starting with the control zrid of the t1

and R. to the cathode of the 80 1nbe, NStarting  tube, frace through 1, I, to chassis and
with the third or screen grid of the 66 tube  through the high voliage sccondary to either
trace to the junction of I, and Ity and then  plate,

through N, and L, to the filament of the 8
rectifier rube,

Turning now te i negative electrode. for example
the control arid ot the 61 tube, (rice through
Lno, . Ry Rya to the center terminal of the high
voltage secondary of the power transformer, to

Performance. 'Yhis is an average receiver with
respect. to sensitivity and volume. Reasonably
coad fidelity is ro he expeeted. An antennt 50 to
75 feet long is advisable in rural areas, short
antennis in metropolitan distriets. Noise redue-
ing antennas of the doublet variety may be advan-
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tageously utilized in communities where electrical
noise is a problem,

Service Hints. Since this receiver is quite con-
ventional in design, most of the defects are iso-
Iated by basic methods discussed in the regular
course. A few hints may prove helpful.

It is possible for this receiver to develop hum
modulation witliout a defect in the main power
pack filter. Should C,, open or lose its capacity,
filter IR;-C;4 Will no longer remove the a.c, ripple
in the supply to the local oscillator and as a result
Ihiim will be heard when a station is tuned in.

llere is a power supply systent in which voltage
distribution is controlled hy a power pack voltage
divider. Should Ry open, the screen grid of all
tubes except the output tube will receive exces-
sive voltage: as a result oscillation and perhaps
distortion alone will set in, 1f more than one
stage goes into oscillation, a likely condition, in-
termittently blocked oscillation may oceur giving
rise to a motorboat sound. Opening of condenser
Cy, acToss the voltage divider can give the same
trouble,

Should R,, open, the screen grid of the pentode
section of the 6137 will not get its d.c. voltage. As
a result the tube will probubly not amplify and
a dead receiver will be the result. 1t is possible
that a weak signal will get by (quite distorted)
and with some oseillation present, since the pre-
vious tubes will have excessive screen grid voltage
and the signal may jump throngh the G-I ea-
paeity of the GB7. Leakage in C, will bias the
47 tube abnormally positive and thus give rise
to distortion. ILeakage in Cy, which is connected
to the + B supply terminal drives the grid more
negative and will eause serious distortion, more
noticeable on weak signals.

nrt

Puzzling Radio Questions
{Concluded from page 12)

of regulating the voltage drop so that they will
he equal across the two condensers. With this
arrangement, you should have no further trouble
providing the set is otherwise in good condition.

(hanges In Receiver Wiring

QUEsTION: T harve a set in for scrvice which has
been changed by sone serricenman, How can a set
in this eondition be properly serviced?

Axswrr: First, it is important to determine
whether the change in the circuit was with the
idca of improving the receiver, or whether it was
done by some serviceman who did not know any
better.
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Once in a while, a receiver will come in that has
its circuits considerably changed, becanse there
wits some trouble which the serviceman did not
properly locate, but covered up by making some
change, When the original trouble is cleared up.
the set still will not operate properly until the
circuit has been restored to its original type.

Of course, where the circuit has been changed
definitely, such as for different types of tubes or
for higher fidelity operation, then usually the
changes are made in an acceptable manner. In
such cases, just remember that you can service
the set without wiring diagrams. The tubes must
hiave operating voltages just as before. There-
fore, check operating voltages. A quick check
of the control grid and plate circuits will show
just how the tubes are comnected in the circuit
and their proper order. Once this is determined,
you ean perform the usual cireuit disturbanee test
to tind the trouble,

As a practical pointer, should you ever change
a receiver at all, be sure you make complete notes
of this change and tile them somewhere, Should
you ever have to service this receiver again, it
is surprising how complicated a simple change
cith sometimes make the service operution, if you
Lhiave forgotten just what was done before,

Bias Supply

QUESTION : T have noticed on screral recent re-
ceivery that there appears to be no bias on the
first audio tube. IHow is tube opcration properly
obtained?

ANSWER: An examination of the circuit in this
cise will usually show that the grid circuit has a
very high resistance in it. The value is usually
somewhere between 3 and 15 megohms, As you
know, the grid is in the electron stream within
the tube. Some electrons are bound to strike the
grid. Even this small amount of current flow
through this high grid resistance value results
in a voltage drop which serves to bias the tube.
This is known as convection bias, It proves very
sutisfactory for ordinary tubes whieh are not
gassy. 1t does not work at all with gassy tubes.
In fact it is the worst type of hias for tubes that
are guassy, because the gas current causes the
grid to become positive instead of negative, thus
causing distortion,

Therefore, if you ever have trouble with the first
andio stage using such a resistor, be sure to try
another tube. The ordinary tube tester does not
show up gas with sufficient accuracy for this
purpose,

The value of this resistor is not ordinarily
critical, and if you find one burned out, prac-
tically any value above 3 megohms can be used.
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KNOW YOUR RADIO DOCTOR BETTER

By JOHN F. RIDER

An Address Broadcast Over WABC, New York

N this day of national emergeney, radio is more

than just o medinm of entertainment  and
oduention. It ix the only communication link of
instantancous action between the FPederal Gov-
crment and the people of thix nation. It is the
only means wherehy with the flip of a switeh,
those who are responsible for the functions of
thix wovernment daud the proper protection of its
people, may speak and convey their message to
the entire poputation, Nince we do not know
what the future has in store,—national prepared-
ness reguives that every radio receiver in the
home -factory -antomobile—or wherever it may
Le, funetion properly,

FFor many years past, manufacturers of radio
veceivers produced @ new crop each year. Be-
ase of defense reguirements, there will be a
definite curtailinent in the production of new
receivers during the remainder of this year and

next year, This means that the public at large
will find it more and more difficult as time

woes on. to procure new equipment to replace
their old receivers, . .. Defeets in radio receivers
are. however, not controlled or determined by
international policies, the declaration of war, or
shortages of materials. . . . Radio receivers fail
and will continue to fail becaunse of the de-
teriornting actions of the electrie carrents which
cnrse througl them—beciuse of humidity—be-
canse of improper handling. . . . Sinee replace-
ment of a defective receiver will become more
dittieult, it ix inevitable that there should be an
inerease in the amount of radio servicing, there-
fore a closer association between the publie and
the radio repair industry,

Under the cireumstances, it hecomes valuable
to the welfare of the people of this nation to
know something about what radio repairing
reatly means, . .. This does not require that Mr.
and Mrs, Ameriea become technical people and
make it their business to learn what is in a
radio receiver. ... What is neecessary, however,
ix that people realize thiat the repair of a radio
receiver is not as simple as many believe. . . .
‘The modern radio receiver is a complicated af-
fair. . .. There is no device with which the publie
comes in daily contact which is comparalle in

the nature of its complexities to the radio re-
ceiver, Strange as it may seem, abont the only
paratlel is the human body. .. . The automobile,
which so many people view with awe and con-
<ider a complicated device, is relatively simple,
when compared to a modern radio set.

The average listener becomes annoyed beecause
a <light amount of noise, erackling or sputter-
ine develops in hix radio reeeiver. T'o all appear-
anees, the receiver is perfeet—except for that
little noise. . . . After listening to the erackling
for a week or so, o radio repairman is called. . ..

As far as the publie is concerned, this specific
problem of repair is very simple. . .. It's just a
matter of removing that crackling or sputtering.
... What the publie fails to realize is that of
all of the possible defeets, and they are myriad,
which may develop in a radio receiver.—the most
dittieult of all to loeate—is that of noise. . . .
Fvery single part—every tube—every wire —
eovery connection—in faet everything in the radio
receiver is a possible source of this trouble. . . .
It is true that once the defeet has been located,
the actual operation of repair may be but a
moment’s work, . . jut the locating of that
simple defeet is an entirely different matter. ...
It may take hours and even consume day
It may take many honrs even in the finest of
equipped radio shops—operated by men who have
spent years securing their technieal education.

The loeating of noixe—that very stight crackling
or sputtering—is in reality the most diflicult
problem which ean face the radio serviceman.
About the only parallel which ean be found is
an ache or pain in the human body. . . . As every
man and woman well knows, many aches and
pains which may appear to be centralized, arve
after much investigation and experiment found
to be due to something far removed from the
actual location of the pain. . .. Strangely enough,
the public has become accustomed to aceepting
such conditions and to paying the doctor for
each and every visit made.—for cach and every
experiment, although. it may not be until after
the fourth or fifth visit that the real root of
the trouble is located and the remedy is effected.
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But when working with the radio repairman,
the public, unfortunately, is not cognizant of
the fact that the radio repairman too, is work-
ing with invisible forces—eleetrical currents, . . .
Pecause of the nature of the fault, few radio
repairmen, it any. are paid in full for all of the
time they must spend to cure noise troubles in
radio receivers, .,

The publie at large expects the radio repairman
to be able to diagnose a fanlt the moment he
looks at or listens to a radio receiver, Just as a
medical man often finds it impossible to arrive
at a clear-eut diagnosis of an ailment hy a
superticinl - investigation in the home and re-
quests that the patient go to his oflice for a more
thorough analysis by means of proper apparatus,
just =0 does the radio serviceman find it impos-
silile in most instances to diagnose a defeet prop-
erly in the custonter's home, . . . It ix because of
thix and hecause the necessary equipment is lo-
cated in the repairman’s service shop, that it
has become conmnon praetice to remove the radio
receiver from the home to the shop. . . . It is
only after critical examination in the repair
shop that it is possible for the serviceman to
render a decision as to the nature of the fault
and the eost of its repair,

The public should appreciate that the radio re-
pairman ix not a miracle worker—that Le is
just another human being, who can be trusted
to do an honest jobh and reader an honest hill for
work done, ... 1 =ay this with fall reatization
that there have been timex in the past when a
repairman practiced subterfuge. ot to condemn
the majority becanse of the occasional practices
of a few is not right, The radio repairmen of
America are honest people and serve the national
requirentents faithfully and justly, .. . The very
growth of radio during the past twenty vears is
testimony to this fact.

1t is of value to the publie at large—for their
own protection—for the protection of the invest-
ment that each and every person makes in his
riadio receiver, to nnderstand that the repair of
a radio receiver is not just the substitution of a
defective part. . . . There occurs in a radio re-
ceiver, over a period of time, a gradual wearing
away of the parts, This is similar to that found
in the human hody as people grow older. . . . Lis-
tening to a radio receiver day after day, it is
indeed difficult to realize the changes taking
place, for they occeur little by little until that
day arrives when the major defeet develops,
When such a receiver is sent to a radio shop
for repair, replacing the defective part is not all
that the radio serviceman must do,

After having put in a new part or parts as the
case nuty be, and the receiver again is in an
operitive state, he then must check the entire
receiver, for while it may be in an operating
state, he still is not certain that the receiver is
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performing as it should. There is a great differ-
cnee between a receiver which is in an operating
state and a receiver which is performing as ofli-
ciently as it should and was intended by the set
manufacturer. 1t is the obligation of every reli-
able radio serviceman to make certain that the
receiver, before it leaves hisx shop ix as close 10
perfection as it is possible to make it. An indi-
vidual who ix not familiar with radio would con-
sider such a final cheek-up ax heing something
superticial and inmneeessary, This isx absolutely
incorrect. for we doubt if one receiver out of a
thousand ix in such condition when it is hrought
into a repair <hop, that after repairing the fault
the serviceman may return the reeeiver to the
customer without any further cheeking.

Such  supplementary and final checking  con-
sumes time, and while it is true that the cos-
tomer may not have specifically asked for such
a final test, he should look askance at the man
who doex not make it, rather than consider the
serviceman who charges for sueh a final check-
np ax making unnecessary charges,

The major portion of a charge made for a re-
pair by a radio scrviceman isx mostly for work
done other than the actual correction of the de-
feet., It is for the time spent in pick-up and
delivery of the receiver.—for the time spent mak-
ing the inspection- -for the time spent making
the actual diagnosis and lecating the defect—
for the cost of the new parts, some of which
nay be expensive—it isx for the time involved in
making the final overall check-up of the receiver,
... Every serviee jobh must bear its share of the
over-all expense of running the service shop—
the rent, the light, power, advertising, cost of
equipment and <o on. . . . Failure to recognize
this condition ix due to no deliberate fault on
the part of the publie, . .. They just never have
been told ! ... Tt ix thix that has made the publie
feel that oftentimex they were overcharged for
a radio repair.

Most certainly it is hoped that in the future a
greater understanding will develop between the
publie at large and the American radio serviee-
man, for he is entitled to as much consideration
as everyone colse who renders a service to the
people of this nation,
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PINLCO 29, 28X, 15 WEAK
11 these models ek the sensitivity they should
have, but still play with good tone. check the
secondary of the second i-f transformer. The
main sympton of this will he found as a Tack of
sharpness in the trimmer (nut) on the 2nd i-f
can. (Nerew iy rimary trimmer).
nri

PHILCO I8 INTERMITTENT
Anintermittent drop in volume, stecompanied by a
noticeable reduction of the hivh-frequencey re-
sponse is usually caused by the tone compensit-
ing condenser which is conneeted to the volume
control slider, intermittently open-cireniting,
—_ wor i

PHILCO 800

INOPERATIVE OR
RATTLING SOUNDS
Inoperative or rattling sounds, cised by an open
or short-cireuited huffer eondenser, often canses
continned arveing of the vibrator points, Re-
place with o new unit. Another source of troubte
ix loose rivets: cheek these carefully and it
impassible to re-rivet solder same firmly to the
chassis,

—_ o i—

PIHILCO 5% OSCILLATION

Over-all oseillation in this model ix often due

to open by-pass from “-B” to chassis, Thix ix

a 0,015 mf eondenser, part of a dual nnit, located
next to the wire-wound rexistor in the corner.

nori

PHILCO 59 OSCILLATOR
When oxcillator frequency shifts, detnning the
signal, replace the by pass condenser on the sereen
wrid of the det-ose, with a 0.1 mf., 600 volt unit,
Thix condenser ix loeated in the back of the
type 42 tube, and is the bottom terminal on the
xccond one from the side,
wori
PILOT 1451 3 WAY

HUM WIHEN OP-
ERATED ON AC LINKE
Leads in filter choke short after heating. Re-
move outer insulation, separate, tape and secure
leads and rewrap entire choke,

nori
RCA VICTOR U-H SET DEAD
Power line ammeter will indicate 2 amps in place
of 3 amps. Check for short from 6176 plates to

Send in your sertvi
To qualify your notc for the NEWS you must harve observed the
smne trouble on tiro or nore identical receirers.

The Setvice Forum

Conducted by

J. B. Straughn, N. R. . Service Consultant

ce notes. We will re-word them for publication.

chisxis throngh 005 condensers,  Use 600 volt
replacements,

nri

RCA VICTOR U-9 HOWLS

Ret howls ot high volume levels, Microphonie

12807, Distortion; short in S0L6GT ontput tube.
nri

PICTURE HALF SI1ZK

IN WIDTIH

Replitce condensers CS1oand €82 which usually

open cirenit or develop broken leads.

nori

RCA VICTOR TTH

RCA VICTOR TTH IMPOSSIBLE TO
CENTER PICTURE VER-
TICALLY OR HORIZONTALLY
LRepkice resistor 93, breaks at soldered Ing.
Other troubles may be loeated by close inspeetion
of resistors and condensers mounted on fibre
terminal hoard, Vibration in shipment may break
these off,
nori
RCA VICTOR TT5 BLACK HHORIZONTAL
STREAKS ON PICTURE
Andio signal getting into picture channel Re-
adjust fine tuning coutrol in front center of set.
nwori
RCA VICTOR 97R2 CRACKLES RE-
GARDLESS VOLUME CONTROL
SETTING
Noise appavently in 6175 andio stage but eaused hy
faulty 390 ohm eathode resistor of GG power
stage feeding back to 615 cathode,
nori
RCA VICTOR R-10 NOISE SIMILAR TO
LOOSE TUBE ELEMENTS
May be caused by looxe metal grommet rattling
on ehiassis, The control grid lead of the first
detector passes throngh this opening and picks
up the small indueed voltage thus generated and
amplities it greatly.,

nori-
RCA VICTOR 8M3, 8M1

NOISE-FILTER

CIHANGE

It ix oceasionally advantageous on the auto radio

models 8M3 and &M 1 to have the 22mmfd antenna

shunt capacitor C-1 connected Letween the output
(Page 26, please)
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Police Radio Network

Safeguards a Community

HIS story is about Captain Roy . McConnell

of the Evansville, Indiana olice Department
who probably has done more than any other in-
dividimal toward the ereation of an ether “net” to
foil criminals in the Hoosier and Blue Grass
States. We are proud of Captain MceConnell, our
sraduate,

Hix road wis not an easy one. He came up the
hard way. Bint hard or not he kept hustling, al-

Just a few days after completing the N, 1L 1.
Course he took the amatenr operators’ examin-
tion and passed with a grade of 929, He was
assigned the call of WHITBS, Shortly after this
he was teaching Radio at the old Louisville 1n-
stitute of ‘Iechnology. While a teacher at this In-
stitute he was asked to go to Evansville, Indiana
to act as adviser in the installation of a police
Radio system. Thix job was completed in Jan-
wary, 1935,

Captain McConnell with his associates at Police Radio Station WOQKB, Evansville, Indiana.

ways reaching out for bigger things to do, always
quick to seize an opportunity to he of service to
others,

At the age of thirfy-two he was an Accessory
Salesman. He was doing very well too hut selling
was not the kind of work Roy MeConnell was cut
out for. lle had Radio in his blood. Ile read
ceverything about Radio he could get his hands on.
Eventually Lie enrolled with N, RR. 1.
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The equipment ineltded a H0-watt main station
transmitter operating on a frequeney of S0,100 ke,
under the experimental eall WONEIL, two two-
wily mobile units and twelve car receivers, Cap-
tain MeConnell was made Chief Engineer,

There was a rapid extension of the system in
1936, Another two-way unit was installed for the
city police, while receivers were placed in three
county cars. Then Captain McConnell, with his
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assistants, designed and built a five alarm Radio
system providing  communication between  the
Headquurters Building and the City's Thirteen
Station Honses, A two-way unit was installed in
the Fire Chief's car and receivers were instaltled
in the netehines of the two Assistant Chiefs,

This sysiem was installed hardly a day too soon
hecause Captain MeCounell recalls with rightful
pride how the surly Ohio river went on a rampage
and the Bell Telephone Company Oflicials pub-
liely eredited the Radio system with saving the
flooded ¢ity’s telephone communication,

Into the police station eame an exeited telephone
call that the muddy water was pouring into the
haxement of the Telephone Company building,
Althongh the Five Clhijef was on the west side of
the city, a Radio message immediately apprised
him of the situation. lle flicked a switch, gave
an order, and within minutes city pumpers were
on the seene, The threatening waters were quick-
Iy stemmed, Oflicials later stated that $100,000
worth of telephone equipment was saved.,

With the flood fresh in their minds, and its
propheey of the necessity for commnnications
with neighboring cities in times of cmergencey
marde mantifest, the Evansville Police Radio men
et about to biild a 500 watt trans<mitter, The
cquipment was placed in operation in October,
1937 on o frequeney of 30,700 ke, and under the
permanent eall WQKIE,

Then Captain MeConnell
toward Kentucky., le was especinly interested
in Henderson PPolice beeanse of the amount of
traflic hetween Evansville and Henderson. Kquip-
ment was instalied in Henderson and the results
were innmediately apparent from hoth teehnical
aud law enforcement points of view.,

cast his “‘radio-eye’

Decanuse of outstanding results other cities be-
ciame interested in joining the embryo net, The
tirst ¢ity to do xo was Hopkinsvilie, then Bowling
Green and then Owensboro, then Madisonville
joined the network followed by Padueah,

As time passes the net continues to grow, There
are now reecivers at Doonville and PPrineeton,
Indiana and Mount Vernon, Indiana is trying to
put 25 watt transmitter and install two-way
units in eity ears. And Captain McConnell is hop-
ing that Carmi and Mt, Carmel, 1Hlinois will soon
join the net, providing diveet contaet with Hlinois.

The stations are joined in an association known
ax the Nouthwestern Kentucky-Indiana DPolice
Iadio Association, Captain MceConnell has heen
clected o Director of this Association.

Captain MeConnell is a modest man who does not
like publicity., He prefers to give credit to the

“boys” who are working with him. But this story
would not he complete without some direet word
from Captain McConnell who writes as follows:

“Drear Mr. Smith: The years are passing by and
the world of Radio moves rapidly forward open-
ing up new and greater possibilities for the
trained Radio man. 1o looking back over the past
vears 1 ean eredit eacht month and exch year with
some personal advancement in the ficld of Radio
but the one day. of all these years, that stands
out and hecomes more precions to me is the day
I enrolled for the N, R L Convse, On that day
I started laving my Radio foundation that las
nmiade possible the advancement 1 have made. 1
am enclosing a recent photograph taken of the
station here. In the center is the original H0 watt
W.AL transiitter which we now ase as a stand-
by unit. On the left is a H00 watt unit that we
built here at the station by myself and associates,
On the right is a control cabinet housing receivers
and control relays. Ntanding at the right of the
desk ix Ngt, N. D Covert. at the left, Ralph Bav-
nett, operator, and in the center is Ngto K L.
Huarper, who taught Radio with me in Lounisville
before eoming here.

“Within the pasxt several years T have come in

contiaet with wany of your students and grad-

watex, You deserve the suceess you have ob-

tained in the tield of Radio education and I shall

always be a hooster for you and N. R E”
CAPTAIN ROY B McCOXNELL,
Evansville PPolice Radio, WQKD,
Fvansville, Indiana.

Additions to N.R.I. Ham List

VESBAV—R. O, Martin, Biscotasing, Ont. Can,
WINMS—James . MeMabon, Westtield, Mass,
WHJY IF'—Orvix Beal. Jefferson, Texas.

W RM—cdward IR Mashburn, Goeiss, N, €.
WHTNM—C. ¢, Rabor, Tucson, Ariz,
WORSOV—I1Iarold O Trinnmel, Lane, 1L
WOYFIL—LEarl Bollinger, Evansville, Ind.
WONYI'——John W, Woestman, Fort Thomas, Ky,

Christmas—in a world as it should be.
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The Service Forum {Continued from page 23)

end of the antenna filter coil L-1, instead of
between the antenna end and chassis as shown in
the schematice. Later production sets incorporate
this change. It is to be noted also on these
same instruments, that secure electrical contact
is required between the vibrator transformer and
the chassis in order to minimize internal noise,
nori
EASY REMOVAL OF
THE CHASSIS
The chassis is held to the cabinet in the usual
matner by chassis bolts, which of course, have
to be removed, along with other operations such
as removal of knobs, pilot lights on the dial
bracket, cord of the dial pointer, ete., when
wishing to remove chassis. After these operations
while it is possible to remove the chassis from
the cabinet by lifting up on the left hand side
of the chassis when facing the back, you will
find it much simpler if you just loosen the mount-
ing nut of the tone control. It is necessary
to use a wrench to fit this or a long nose pair
of pliers. It is not necessiary to take the nut
right off, but just enough so that the tone con-
trol can be pushed in far enough so that its
shaft clears the hole and the side of the cabi-
net, This, then, gives plenty of clearance and
simplities the removal of the chassis from the
cubinet.

RCA VICTOR A-20

nori
RCA VICTOR, 16K, OSCILLATOR
16T3, 16T, 17K, 18T, 19K, FAILS TO
ITOK, 1K OPERATE

Low line voltage may cause the oxscillator to fail
to operate on pushbutton ranges. 1f such trouble
occnrs, sce that the oscillator grid leak is 56,000
ohms and not 33,000 which was used in some
Nets,
COMPLETE SIIADING
REVERSAL OF PICTURE
REPRODUCTION
Resistor R57, the plate load of the 1852 video
amplitier. changes from a normal valne of 3300
ohms to 100 ehms, Replice with a two watt 3500
ohm metalized resistor. Do not use an inductive
resistor.

RCA VICTOR
TRK 9

nri

RCA VICTOR LITTLE SPEAKER
NIPPER ADJUSTMENT
Certain cases of “off center” ceones have been
attributed to a binding between the speaker hous-
ing and chassis base. This should be checked
wherever rattle is experienced, and washers
added if required.

RCA VICTOR 1673, LOW FREQUENCY
16T, 16K OSCILLATOR PUSH BUT-

TON COIL
To ensure low frequency coverage on the push
button oscillator coils in these models, a high
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inductance coil. Stock No. 37133, is nsed for the
540-1030 ke push button oscillator ranges.
nri

RCA VICTOR 5BT (CUTTING OFF
Some of these sets have a habit of cutting off,
leaving the signal very faint and very distorted.
Upon chieeking the 30 type tube (deviver), the
grid was found to have a high, positive voltage
when set would “cut off”. Replacing the coupling
condenser had no effeet, It was finally decided
that this audio stage was breaking into oscilla-
tion. The condition was cured by placing a 5,000
ohm resistor in series with the “B4-" side of the
primary of the input audio transformer,
nori

RCA VICTOR BT-12 DISTORTS
If this set distorts badly at maximmn volume,
with velume control seratchy and erratie, try a
new 115G tube even though the original may test
zood.

nri

RCA VICTOR RAE-3Y

FOR INTERMIT-
TENT RECEPTION
Try a new 0.01 mfd. 600 volt condenser in the
a-v-¢ tube control grid return cireuit. The original
condenxer which is nsually in a leaky condition
is in the condenser block located in the power
amplifier and is identitied by its blue and black
leads, When replacing, remove only the blue lead
as the black is common to several other con-
densers.,

n o

RCA VICTOR 46 XI NOISY
This is a 1941 model in a plastie cabinet, the tubes
used are one 128A7, one 35Z5. one 128SKT7, one
ML and one hallast tube MSGS92-9. When this
set is very noisy, there will likely be found an
intermittent open condenser in the loop aerial
circuit. This is an 0.01 mfd. condenser fouund on
the back rear panel, Tt is located close to the
HOLGGT and the heat from this tube is the cause
of the trouble, When replacing the condenser
move it over to a cooler location. This corrects
the trouble,

nroi—

RCA VICTOR R-32 REPLACEMENT
Implicate replacements of the original volume
controls in these sets often hecome noisy., An ef-
feetive method of eliminating this trouble may
be employed by using one 100,000 ohm vohnne
control with a few circuit changes as follows: 1,
Tie together two black wires on back of original
volume control. Cut off yellow wire. 2. Cut oft
both yellow wires on front of control (next to
end of shaft). 3. Disconnecet two white wires
from phono switeh, 4. Disconneet white wire
from first audio transformer and conneet to grid
of tirst andio 26 tube. Connect other end of same
wire to center tap of 100,000 ohm volume control.
O, Ground right hand side of control, looking
from front of control. 6. Cut off other white wire:
which was disconnected from phonoe switceh,
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Dr, Geo. B, Thompson
Edward Sorg ' 1
Afred B
Earl Merrymun
Louis L. Menne

Presidant
Vice Pres
Vice-I'res
Soeretary
.. Exeentive-Secretary

Oliver
Stoek. Preter J, Dunn ..

NOMINEES FOR OFFICE DURING 1942

[TE primary election is over, Our candidates
have been nominated. Now for the election to
chooxe our oflicers for 1942,

For President of the N IL L Alumni Association
we have two fine candidates from  which to
choose, The nontinees tor president arve Edward
B. Sorg of Chicago and 1) Earl Oliver of Detroit,
Norg ix a Past Chairman of Chicago Chapter and
Oliver isx a P'ast Chairman of Detroit Chapter,
Both are very active in the aftairs of their loeal
chapters and hoth are at present serving as Viee-
P'residents of our National Organization, Vote for
one or the other for P'resident of the N, 141,
ABmimi Association for the year 1942,

In the fickd for Viee-I'residents we have eighi
candidates, fonr to be elected, Pete brunn aned A
Stock were renonmtinated. They are two of the
strongest boosters for onr Alnmni Association.
Lon Kunert, Seceretary of New York Chapter is a
nomtinee for Vice-I'resident of onr National Or-
wanization, Kunert is one of those dependable
feltows whao take pride in giving their very best
to any job entrasted to thenn e is a mighty good
man,

Charles J. Fehn, a hard worker in Philadelphia,
ix another wan who gives a husiness-like adminis-
fration to any otlice he holds, Fehn is at present
PTreasnurer of Philadelphia-Camden Chapter, He
also served several terms as Chairman of his
Chapter.

Johm Stanish, Chairman of Detroit Chapter and
a former Viee-President, is also placed in nomina-
tion. Ntanish was a eandidate for President last
vear., Gifted with an abundance of energy, Stan-
ixh knows how to get results, lle is a reat go-
sotter,

R. 11, Rood of Los Angeles is again nominated for
Viee-President. Mr, Rood served several terms as

Viee-I'resident. e has a strong following on the
woest coast.

I3. W, Gosnell of Baltimore, who has been doing
sneh o ood job ax Chairman of that Chapter, is
also a candidate for the office of Viee-P'resident.
Gosnell has been eoming along fast and yon will
hear a tot about him in future years,

Harold Bailey of 'eoria. Hinois completes the
ticket for Vice-Iresidents. It is particularly
aratifving to aunounce the nomination of Mr.
Bailey. e ix a man who has no conneetion with
a loeal chapter and, for that reason, has had no
publicity of any kind. However, Mr. Bailey ovi-
dently hax a lot of friends in the middle west, lie
is strictly the candidate of the great majority of
onr members who are not connected with local
chapters,

For Sceretary, arl Merryman ix renominated.
e will he opposed by D, L. Haxh of Washington,
D. . I.. L. Menne is renontinated for Fxeeutive
Seeretary and he will he opposed by John Grasser,
now rerving as Secretary of Daltimore Chapter.

1t is ur=gently requested that every mewmher of
the N. K. L Atunmi Assoeiation east a ballot this
vear, ‘Turn to page 30 and mark youe ballot now.
Then cut or tear it along the dotted line and mail
it to headguarters,

Al elected oflicers will serve for a term of one
veur. The polls close December 30, 1041,

The results of thix election will be annonneed in
the next issue of the News. Mr. €, Mexander,
tookkeeper at N. 1L L has been appeinted teller
to count the votes, Mail your hallot <o him. See
the etection ballot on page 30 for simple in-
structions.
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Graduate Wallace G.

Baptist has a mighty
=_fine Radio Servicing
1 s business in Jackson-
Twville. 1. 1is radio
lab is a beaut. All his
employees are either
N. RR. I. graduates or
are enrolled for the
course, That's veal N. R. 1. spirit.

nori

Chas. W. Garvin of Roswell, N. Mezico, was
cighteen achen he graduated in April. 1951, Then
he had to take a rest while he was recorering
from an operation. IIe writes that he is now a
Radio operator, American Airlincs, Municipal
Airport, Cleveland, Ohio. A young man we are
very proud of.

nri
Fred Tudor secured a position as operator at
CJIC, Toronto, was promoted to Chief Ingincer
and more recently has stepped up again, this
time with the Canadian Broadcasting Corpora-
tion as broadcast operator covering Master Con-
trol operations. Quite an advancement both in
position and salary. Sinee starting in Radio his
carnings have increased four times.,

nori
Mr. and Mrs. A. Albert Herr of ITarrisburg, I'a.
vigited N. R. I. recently. Mr. Herr is transmitter
operator at station WEBD, a member of the
Mason and Diron network and an affiliate of
both NBC and Mutual.

—_—nr

Our fellow member Clive D). Cook. of New Zea-
land, after volunteering and being rejected no
less than six times, because of xome physical con-
dition, finally was accepted for service in the
Air Force of Great Britain. 1le ix now receiving
training after which he will proceed to England.
David I. Seott of Covington, Va, lost all of his
possessions in a fire which destroyed his home.
But he bounced right back and is starting aneic.

nori
Mr. IR O, Martin of Biscotasing, Ont. has volun-
teered for serviece in the Canadian Army as a
Radio Techinician. He also has an amateur license
with call letters VE3BATU.

nori
We are very sorry to learn that Mr. and Mirs.
Lewis Bishop of Columbus, Ind., lost their baby a
few weceks ago. Our sympathies to you folks.

nori
M. (. Ashbaugh ix on daty with the Naval Re-
serves, stationed at the Air Station, Corpus
Christi, Texas.

nor
D. G. Belm is employed as Deputy Sheriff of
Lalke County, Olio. They harve a tiwoacay radio
system. Behm now has his operator's license and
ig reaping the rewards of a trained Radio man.
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Here and There Among Alumni Members

L. I.. Mences of Anderson, 8. Carolina, has a
splendid radio servicing bhusiness with more than
150 radio accounts. His radio servieing alone nets
him an average of $40.00 a week: $75.00 to
$100.00 weeks are not unusnal. I1le has a nice
delivery truck, and a good supply of radios and
parts. 1Ie owns his home and business is on the
up-grade.

nori
Chas. G. Reynolds is doing final inspeetion work
and test on 16 millimeter sound projeetors at
RCA, Indianapolis, Ind, He carned $15.00 a week
when he enrolled. 1le now averages $45.00 a
week.

nri
Marcel Belanger is working in the transmitter
room for Station CKNB, Campbellton. N. IB.. Can-
ada. They will soon inerease their power to 1,000
wittts with directional antenna.

nori
Alvin E. Brough, who started Radio servicing on
a spare time basis, then was made Serviee Man-
ager for a concern four months after graduat-
ing, informs us that he is now carning $50.00 a
weel, e is located in Leicester, N, Y.

n i
Narold A, Jenkins passed the exam for a Radio
Telephone Lieense. First Class. 1e expeets to go
to work for the Orlando. Fla. Police Dept.

nri
SKome ten years ago Clande L. Allday of Teras
graduated, Je advaneed to Chicf Radio Teelini-
cian in the U. 8. Air Corps. He sccured one pro-
motion after another—CCivil Serviee rating, As-
sixtant Radio Inspector, Radio Inspector—$.2600
a year to $3600 in one jump. Then Chicf Radio
Ingtructor, National Defense, Whitehaven, Tenn.,
at $325.00 a month. At the height of his suceess
Mr. Allday took sick ; then followed an operation
from. which he failed to reeover. Mrs. Allday
sends the sad ncws that her hushand passed
away. What a pity that thiz brilliant Radio mind
could not have been spared to carry on the great
job he was doing in connection with National De-
fense, The Alwmni Association has lost a great
fricnd— A\ meriea one of her most lopal sons.

nri
Our C. K. Davidson. Jr.. Radio Ingineer of
WXNOE, New Orleans, La. covered the army ma-
neuvers hetween the Second and Third Armices,
in Louisiana.

nri
AL Mello who operates Mello Radio, Elizabeth,
N, Jois knocking ont big dougle vight now. Ilis
gross rolume of bhuxiness is steadily inereasing
from month to month,

n i
J. Ls ITuard of Drummondville, Que., has taken a
position with the Canadian Broadeasting Corp.
1le was good enough to tip us off that the job
he was leaving was open and we immediately got
busy to line up an N. R. I. man for it.
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Baltimore Chapter

The Baltimore Chapter is in there pitching and
getting results, Continued use of the experi-
mental-lecture set-up has formed an interesting
base for our meetings. The lecture program is
very flexible so that it may be used to the hest
advantage from the member’s viewpoint. The
theoretical groundwork is laid by a short de-
seription of the material to be covered during
the evening's experiments, the experiments per-
formed, results tabulated, followed by an analysis
of the basie laws covered. Then the assembly is
thrown open for questions and if any of the ques-
tions requive additional proofs further experi-
nients are condueted along the same general lines
until =uflicient data is on hand to completely sat-
isfy the requirements of the question. Conelu-
sions are then drawn and compared with the
theory involved.

In this way many points are covered that would
otherwise he impossible to make in the time avail-
able. Mr. Harold Z. Snyder and Mr. I{. J. Rathbun
are the boys who deserve a lot of credit for these
interesting meetings. They do the work. Snyder
dashes all over the black bhoard to clarify all
theorctieal points and Rathbun, soldering iron
close at hand, carries out the experiment in a
practieal way. They are a real team which has
greatly stimulated interest in our meetings.

Mr. J. 5. Straughn, N, I 1. Serviee Consultant,
conducted onr lecture period at our last meceting,
covering many interesting points and new
wrinkles in rapid analysis and repair of defective
receivers, Ie also covered FM-AM receiver con-
struction and pointed out various pitfalls that
may be avoided when trouble shooting sets of this
type.

Mr. 1. J. Arthur, our Publicity Kditor, deserves
an orchid for the splendid handling of our meet-
ing notices. Mr. E. W. Gosnell, our Chair-
nmuan, ceriainly picked the right man for the job
when he appointed Mr. Arthur. Incidentally, Mr.
Gosnell is doing a mighty fine joh of his own in
the type of programs he is giving us, the dispateh
with which he handles details and the business-
like manner in which he directs the activities of
our chapter,

There's a big affair of some sort or another cook-
ing. It may be a dance, may bhe a raflle, may be
a bingo, may be ... Well, suppose all you fellows
who haven’t been hitting the deck come around
and help us decide. The same meeting place—
the same time, Redmen’s 11all, 745 W, Baltimore
St.. every second and fourth Tuesday., These
meetings aren’t for graduates only. All you stu-
dents are cordially invited to sample our meet-
ings—you'll certainly come bhack for more.

JOYIN W, GRASSER, Secretary.

New York Chapter

Our attendance hax been averaging about 40 hut
we are doing much better now., Last meeting we
had a number of visitors, Three of these joined
the chapter.

Chairman Gordy conducted a  short service
forum which is always very interesting. After a
short intermission Gordy gave us a talk on “Phase
inverters,” which was very instructive. We are
well on our way toward a highly suceessful win-
ter seaxon,

On December 4th we are to have Mr, J. K. Smith,
President of N, R. I. ax our honor guest and
speaker. Mr. J. B, Straughn, N R 1L Serviee
Consultant, is to give us a technieal talk and Mr.
I. 1. Menne, Excentive Secretary. will complete
the delecation from Washington, for that particu-
Inr meeting. This issue of the News will go to
press hefore we will he able to report on that
meeting but a report will be made in the follow-
ing issue,

Tast spring Ralph Daer joined our chapter, lle
has been attending meetings regularly. 1t is a
pleasaire to announece that he was reeently made
manager of the Parkway Radio Shop of New
York City. This young fellow ix going places in
the radio world. He sure knows Radio and is a
creat help to Chairman Gordy.

Again we extend an invitation to all students
and graduates in the New York area to mect with
us on the first and third Thursday of the month
at Damanzeks Manor, 12 8t. Marks 'lace. New
York City.

LOUIS J. KUNERT, Seeretary.

Detroit Chapter

Meeting regularly on the zecond and fourth Iri-
day of cach month at John Stanisl ‘s place of
business, 2500 Jos. Campau.

Chairman Stanish has been putting forth a great
deal of energy to give us good programs. We are
glad to report that the boom in Radio servicing
has brought some of our old-time members back
with us. It would bhe great to have all of our
members, new and old, turn out for one of our
meetings.

A special meeting is being arranged t9 accommo-
date L. L. Menne, who will visit us soon. Chair-
man Stanish is arranging the program. It will
be a dandy. In faet, if you live in this area youn
should attend all of our meetings. You are miss-
ing a great deal if you fail to do so. Yon will
meet a swell buneh of fellows. Drop in on us.
1. KARL OLIVER, Secretary.
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Election Ballot

IFill in thix ballot earefully, following instrue-
tions given on page 27, Mail your ballot to Na-
tional Headguarters immediantely.

FOR PRESIDENT (Vote for one man)
O Edward B, Sorg, Chieago, 1.

I Earl Oliver, Detroit, Mich,

a

FOR VICE PRESIDENT
(Vote for four men)

Louis J. Kunert, Middle Village. N, Y.
Peter JJ. Dunn, Baltimore, Md,

Chas. J. Fehn, Philadelphia, I'a.

Jolhn Stanish, Detroit, Mich.

Tlarold Dailey, Ieoria, 110,

. I1. RRood, Los Angeles, Calif.

2. W, Gosnell, Baltimore, Md.

Alfred 1. Stock, New York, NU Y,

ooooooga

FOR SECRETARY (Vote for one man)

a

Earl Merryman, Washington, Iy, €,

D, 1. llash, Washington, 1, (.

O

FOR EXECUTIVE SECRETARY
( Vote for one man)

L. L. Menne, Washington, 1 ¢,

John W, Grasser, Baltimore, Md.,

o0

I,
[ I

NIGN HE

.......................... State

1’olls elose December 30, 1941
Mail Your Completed Ballot to:
. ALEXANDER, BOOKKEEPKR

NATIONAL RADIO INSTITUTE
16th and U STRISICTS, N. W,
WASIIINGTON, I, C.
Page Thirty
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Tear carefully along this line

Chicago Chapter

Our last meeting was 2 humdinger, Tt was a
grand rally to get the fellows back with us for
a busy winter seaxon. About 65 attended.

Chairman Lukes ontlined our objeetives for the
seitson, Te pointed out the many advantages of
regular attendance aml gave us a pre-view of the
good things on our schedule,

Following this our Chairman introduced Mr.
Milt. Colman of Radiolek. who gave us a short
talk on priorities and their meaning to Radio
servieemen.

Mr. Earl Bennett, our old stand-by then was
called upon for the prineipal tatk of the evening,
ITe began at the power paek of a set, drawing in
cach part as he went along, explaining it’s pur-
pose and the effeet on the set in ease of a break-
down of that partieular part. te proceeded as
far as the input to the detector and an explana-
tion of AVC, when it was time to adjourn for
refreshments, :

At our next meeting Mr, T, T, Menne, from head-
quarters, will visit us. There is plenty on the
program for that night,

It was voted to hold our meetings on Wednesday.
We are negotinting for a new meeting place and
we expeet to have all arrangements completed for
annotneement in our next report,

JAMIES CADA, Seeretary,

nri

Phila.-Camden Chapter

Meeting regularly and doing things. Always a
wood program for the benefit of our members,

onr Executive Seceretary I, T, Menne visited us
recently. Mr. JJ. I3, Straughn N, I T, Service Con-
sultant, was our speaker on that oceasion. le
gave us an interesting discussion of an all-wave
combination 1°. M.-A. M. phono receiver. lle
analyzed the cirenits and covered servicing prob-
lems, Diagrams were furnished to all present
which made it caxy to follow the talk. Other
questions on servicing problems were asked for
and Mr. Straughn clearly explained the method
of approach to get the desired result.

We meet on the first and third Thursday of the
month at 3622 Frankford Ave,, I'hiladelphia. 1€
any of you students or graduates in this area
want to meet a bunch of fine fellows who come
here to diseuss the same problems you undonbt-
edly encounter from time to time. please remems-
her, you are most welcome here, Just drop in on
us any meeting night. You will want to come reg-
ularly ence you start.
HAROLD STRAWN, Secretary.
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THE MAILBAG

Likes Our Work

Foam prond ta he a member of the NO RO LA A
and consider it oa great privilege to be able to
vote in it, T have been a member for several
veuars now, and T have seen it grow larger and
better, 1 believe any radio man who has gradu-
ated from N. 1L 1 and reads all the <plendid arti-
cles in the N R News can and will be & better
informed anwd up-to-date radio man, The wrticles
about Nervieing, Selling, Going into Dusiness,
were <plendid. T thank yon for atl the help 1 have
received from thoxe articlex and T await the many
more henetits your splendid articles will bring in
the future,

ALFRED GIRARD
Worcester, Mass,

=

Good All The Way

From the tirst to the last page of the Oct.-Noy,
isxue 1 was grossly interested. The Editorial writ-
ten by Mr. K0 R Haas, was a tine staet, 2 Cirenit
Analy=is of a Universal Receiver,” by J. B,
Stranghn, was good, An Adventure with lee-
trons”” was outstanding, It also pleased me to
see the picture of br, Georse 13 'Fhompson, our
Alummi President, and bis timely message wis
very inspiring,
RN HERDEER
Tema, Alta, Canada

nor i

Pleasure And Profit

§ would like to extend my appreciation for all the
interest you el your statf have taken in helping
e over the rough spots in my course, I've really
cnjoyed taking this conrse very much amd it has
been very profitable to e,
BARNEY R, LYNCIH
Osecola, Indiana

nori

A Real Booster

I never want to be without NarioNan Ramo
NeEws mind you can always count me a member
in good standing. I always have been and always
will be 2 booster for our good old School and
Almae Mater, and hope all other graduates feel
the same as 1,

FREDERICK A, LUNING
Willoughby, Olio

Non-Partisan Views

It is o exagzeration to <ay that, for us, Nartoxarn,
1810 NEws is one of the best Magazines of its
kind on the market, Mayhe you think I'u preju-
diced beeause 'ma part of it—bnt ' not. Na-
TioNAL Rapto News obviously  presents  non-
partisan views, And 1 like the way the articles
are written, It is clear that you are more inter-
ested in getting the sense of it across than you
are in <howing yYour book learning, The amazing
thing to me ix how your ean put ont a nugazine
like this for the amomnt of money you receive,
Whitever your system is you've certainly got
cood one,
ALLEN MeCLUSKEY
Birmingham., Al

Hor i

Clear And To The Point

May 1 say that in taking your course I certainly
invested my mwoney very wisely, 1 got more than
my money’s worth, Your lessons are elear and to
the point. They do not o inte a lot of useless
elaboration over unimportant points but give a
elear and direct insight into the subject under
consideration. I wish to thank the entire staft of
the National Radio Institute for the spletdid
training 1 received. 1 ean gladly recommend your
course to any one,

CLARENCE MAYO
Charlette, No, (arolinn

nor i

N. R. News Is Swell

N. K. News is, to say the least, swell, Ax 1
progress with my regular lesson texts, 1 begin to
reitlize how valuable and how vital these maga-
zine articles are for the N, I L student, Now
that 1 have tinished my twentieth le<son, 1T am
beginning to understand the various technical
articles, and I am now reading these with very
mueh interest and pleasure.
ITAN DBOREN KIAN
Batavia, Java, N, 101,

wor

More In This Issue
Receiver eireuit analysis in N, II. News, Oct.-
Nov. 1911 is swell, 1 need some more of it,
CHAN, B, STIVIERS
Houston, Texas

Page Thirty-one

www americanradiohistorvy com


www.americanradiohistory.com

From An Enthusiastic Alumnus
Deur Friend Menne:

“I am forwarding to you my ballot for Nomina-
tions of Officers for the year 1942, 1 think the
Officers should e commended for the work they
have done this year for their Alumni. The
NarTioNan RAblo NEws is better than ever and
the assistance given to all members of the Alumni
Association should be appreciated. We have rea-
sohs for being proud of our profession and our
school and the work of our Alumni shonld instill
in the minds of the publie the fact that there are
skilled men in the Radio industry and I'rofession
who will give them a square deal.

“I am forwarding a picture of mysclf at the
Radio Console at Station WDPER, the Grand
Rapids Police Radio Department, which was con-
<tructed under my direction and plans. Some
one suggested more pictures for the \P\\S' Per-
haps you ean use this one.”
Fraternally Yours,

IPITER VAN BENDLEGODM,

R09 Van Buren Ave. N. W,

Grand Rapids, Michigan.
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