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The Value
@aa/u‘edy in Budinedd

People complain more about discourteous and un-
interested clerks than about any of the other faults
a store or business can have,

You have a chance to use courtesy in every single
dealing with yonr customers, regardless of whether
You are working for some one else or have a radio
service shop of your owu. In every single branch of
radio, courtesy ix badly needed today.

Courfesy helps you to get ahead. Conrtesy adds zest and enjoyment
to your work. It is more fun to be courteous.

Courtesy develops good manners. Good manners are petty sacri-
fices which cost you nothing but which hring great returns and make
You more popular. :

IHow can you be courteous? Here are a number of ways:

Say “thank you,” and be sure you sincerely mean it. Genuine
courtesy comes from the heart,

Be especially courteous to those who don't buy from you, who can-
, not do you any good today, and then you can be sure of being suffi-
ciently courteous to those who do buy. Courtesy becomes a habit if
practiced long enough.

Je courteous even to the very lowest persons who serve you. Re-
member Owen D. Young's words to a pullman porter, -1 wish T could
always be sure of doing my job as well as you do yours.”

Treat your customers as you would want to be treated if you were
in their place. Learn what your customer wants, and give it—don't
try to foree your own ideas onto him. And give your conrtesy with a
smile. There is an old Chinese proverh which says, “A man who
doesn’t smile shouldn’t keep a shop.”

J. K. 8atrrn, President.
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A Typical Receiver Diagram

and
How To Analyze It

By J. A. DOWIE

Chief

RIC;\])L\'G a schematie circeuit diagrim, once
the principles of presentation are under-
stood, is @ matter of practice, Lach part in a re-
ceiver can be represented by a symbol, so it is
possible to look at a schematie eircuit diagram
and note how many resistors, coils, condensers,
tubes, ete, there are. The eleetrical values of
some of the parts may he noted on the dingram ;
even voltages at definite points

of eonnection are often marked

o a reeciver diagram. Hence .

a4 schematie diagram  helps
when servicing, for the speci-
fied eleetrical value may be
checked with the value meas-

ured with servicing  equip-
ment,
Iin a schematie eircuit dia-

wram, the parts represented hy
symbols are connected togeth-
er, lines representing the con-
necting wires, llere you maust
realize that the connections
shown in a schematic are not
picture connections, as you
have already learned from
your home demonstration Kits,
Yet  scehematic  eireunit  dia-
grams present the true elec-
trical circuit connections, so
that you can identify signal
and supply circuits. Given a
schematic showing how the va-
rious tubes receive their oper-
ating veltages, it is possible to
check continuity in these cir-
cuits, To a serviceman this is
highly important, for it per-
mits him to check the actual connections with
those intended by the manufacturer; this often
leads to defeets and is an aid in servicing.

No e¢ircuit dingram shows the exaet locition of
each part on the ehassis hase; for this the he-
ginner often needs a pictorial layout showing the

J. A. DOWIE
N, R. |. Chief Instructor

Instructor

location of each part. The parts in the pictorial
layout are labeled or marked, as for example
Cgs Ra L, ete, so that parts similarly marked on
the schematic help you to econnect the civeuit dia-
eram and the aetnal location of the parts, Un-
fortunately, very few service diagrams aive pic-
torial layouts, o that the schematie itself must
serve ax a guide in locating parts. From your
study of parts and with ex-
perienee, you quickly learn
- how to recognize resistors,
condensers, transformers, ete.
in fact, you will quickly be able
to tell the difference hetween
paper, cleetrolytic and mica
condensers, With a little ex-
perience you will he able to
identify the various stages,
that is, the first deteetor, adf.
output, rectifier tube, ete, With
this as a starting point, with
the aid of a cireuit diagram
you will be able to trace any
part in the chassis by simple
analyxsis, Later in the course,
plans for acquiring this abil-
ity will be presented. so yon
can learn how to identify parts
in a chassis without a pictorial
layout,

The knowledge of how the re-
coiver works, how the various
stages and cireuits operate, is
important in the servicing of
i receiver, and is a facet that is
not quickly appreciated by a
beginner.  Certain  improper
operations are noted by an
actual listening test of the receiver which sug-
cost definite cireuit defects, iy referring to the
schematice eireuit diagram, the study of certain
portions of the schematic will suggest which
stage, eireuit and part is the possible offender,
With a little skill, the xerviceman can nse the
schematic as a service “tool.”

Page Three
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FIG. |. Four tube tuned radio frequency receiver, A.C. operated with only two tuned circuit.

By studying a great number of schematic circuit
dingrams, you begin to appreciate that certain
capacity condensers are used in the r.f. sectious
as hy-passes; a different capacity is used in a.f.
circuits. You appreciate what are the normal
values used as cathode resistors in voltage ampli-
fier and output tubes, what sizes of variable re-
sistors are used as diode loads, etc. This is of
areat valne in servicing, for you do not have to
zet an exact replacement, nor do you have to
calculate or look through charts for a proper
replacement. Knowing what values to expect de-
velops confidenee and speeds up service work—
do not ever get the idea that the electrieal value
of every part must he exactly as specified ; some
must, while others may vary as much as 30%.

To familiarize yourself with circuits, we will
present a typical radio receiver in schematic
form which we will analyze for you, showing you

Page Four

how the tubes get their operating voltages, how
the signal travels from antenna to loudspeaker,
how associated control circuits work and tie into
the general schematic.

In tracing supply and signal circuits, we will
have to become practical, talking about voltages.
currents, resonance step-up, reactance, ete. If you
ever had the idea that a radio wave induces an
electron flow into the antenna circuit and this
electron current was acted on by the circuits so
that the original antenna electrons reach the
loudspeaker, drop that idea at once. You start
with a signal voltage and current; the circuits
along the line develop other signal voltages and
currents until the londspeaker is made to con-
vert electric power to sound power. In other
words. we don't try to follow electron movements
in the circuits but deal entirely with the
effects of the clectrons, and these are, of
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course, the signal voltages and signal currents.
Belmont Radio Corp.—Mode! 40A-AC

Considerable information rezarding the Belmont
Model 40\ receiver, shown in schematie form in
Fig. 1, may be obtained by analysis of the dia-
gram, information that reveals what performance
to expect and what circuits are continuous for
purposes of receiver checks,

It is apparent that this receiver is a 4-tube af-
fair, one tuhe, the type 8, heing the rectifier,
The technician knows that the 80U tuhe is a recti-
fier because he has met it many times in other
diagrams and in the chassis of many receivers,
Even if the tube were not labeled an 80 type tube,
the symbol shows it has a fitament and two plates,
the latter conmected to the power transformer
high voltage secondary 8, FFurthermore, the out-
put of the tube is throngh a condenser input filter
choke, and this is additional evidence that it is
a rectifier tube of the full-wave type.

We have two resonant or tuning circunits, namnely
L,-C,; and L,-C,. and one feeds to the other through
a type 38 tube; henee the latter is an r.f. amplifier
tube,

The output of the type 47 tube feeds a signal
through the iron-core transformer T, to the lond-
speaker LS., hence the 47 tube is an audio ont-
put tube. Thix is further proved by the faet that
the H7 tube conneets to the 47 through a resistor-
ciapacitor coupler, which is usually an  a.f.
coupling procedure.,

Between the resonant cirenit L,-C, and the audio
coupler R-Ch-Rq is a type H7 tuhe, Since this tube
receives rf, and delivers af,, it must be a de-
teetor or demodulator. There being no other
tuned eirenits or tnbes, we can say that no oscil-
lator exists in this circuit and the receiver is of
the tuned radio frequency type.

Signal Circuits. Note that there are tan and Maek
leads which conneet to coil L, the input of the
antenna r.f. transformer. The diagram tells us
that the fan wire is for an antenna down-lead
connection, while the bWleack lead is the ground
connection. We know this about these two wires
for the black one connects to the chassis and
therefore must be the ground lead. Apparently
leads instead of connection posts are used in this
chassis. IEven if this information were not given,
it would he safe to assume that the black lead
was the ground connection, a1 usnal color-coding
procedure.

A radio wave intercepted by the antenna system
would cause an r.f. current to flow through 1.,
and induce an r.f. voltage into the secondary coil
L, In addition, note the link 7, which is in-
dicated as being connceted from that end of I,
farthest from the ground; technicians would call

it the “hot” end of coil I,. This coil links by
wapacity to the grid end of coil I, and thus we
have eapacity coupling hetween primary I, and
secondary I, Both inductive and capacitive
coupling are used to insure more uniform trans-
fer of the r.f. signal over the entire tuning range.

Going back to the signal, the r.f. voltage induced
in L., we continue by realizing that this voltage
produces a current in I, and C,, and since this
cireuit is tuned to resonance (frequency of the
desired signal), a large cireulating (often called
tank) current flows. Consequently, a larger r.f.
voltage appears across L, and across C; than was
induced into L. You know that a series resonant
circuit, of which this is an example, has the
ability to step up the appliced voltage,

Now the voltage across I, or ¢ is applied to the
erid-cathode of the first amplifying tube. urely
by general preference of radio men, we think of
the condenser voltage () as being applied to
the grid-cathode of the HS type tube; both I, and
(', however, have the same r.f, voltage,

But as you look at this diagram you can directly
sce the grid connection but not the eathode con-
nection. It exists, however. Note that one
terminal of ¢, is connected to the chassis, which
is symbolized by a series of xhort horizontal lines
that converge into an inverted cone. This symbol
is used to represent the chassis and often the
around connection. Now identify condenser C,. a
d-mfd. condenser. It, too, is counceted to the
chassis and in addition to the cathode of the 58
tube, Since a .1-mfd. condenser ix o low reactance
path for any frequeney between 500 and 1500 kilo-
eyceles (the range of this receiver). you definitely
have an r.f. connection from the ground (or
chassis) end of (% to the cathode of the 58 tube.

To be sure, the grid is biased negatively with
respeet to the cathode, as you will see when we
take up the supply circuit, but the r.f. voltage
drives the grid alternately more negative and
less negative with respeét to the cathode,

A die. enrrent is flowing in the plate cireuit
which starts at the cathode, proceeds to plate
and after passing through I, goes into the power
supply. The r.t. voltage applied to the grid-
cathode makes this d.c. current increase over the
value and decrease below the value that would
exist if only the grid d.c. bias voltage were pres-
ent. We really have a pulsating d.c. current
through I, and it is the r.f. part of this pulsating
current that makes Iy induce another r.f. voltage
in I,. And because of the amplifying action of
the H8 tube. the r.f. voltage induced in I, is
greater than the voltage induced in L, If you
ever had the idea that the vibrating electrons in
» are forwarded to 1., get this idea out of your
mind—we are transferrving voltage and current
efferts, as we have shown here,

Page Five
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Not only is I4 inductively linked to I, but the r.f.
voltage developed across 1, is capacitively ap-
plied to 1.,. Once more the induced voltage in I,
is stepped up by resonance. The r.f. voltage across
C, is fed to the grid-cathode of the type 57 tube.
The direcet connection is definitely shown; the
cathode connection is to ehassis from the ground
end of C,, and through Cg to the cathode.

As a detector, the type 57 tube rectities the modu-
Iated r.f. signal, and in the plate cirenit condenser
(', acts as a short-circnit path for any r.f. com-
ponents, Actually the r.f. component flows from
cafhode to plate of the 57 tube, through ¢, and
back to eathode, the energy of the r.f. signal heing
wasted as heat in the tube. Practically, the
amount of r.f. energy is so small that it can be
irnored : technicians say that €, by-passes the
r.f.. preventing it from reaching resistor R,

Flowing through 13, is a pulsating d.c. current,
the varying component being the audio signal
produced by detection, We can see the connec-
tion from the plate of the 57 tube to the plate end
of resistor R, : the return path to the cathode is
a little obscure. However, follow the connection
to the -+ terminal of C,,, through this condenser,
to and through R; to chassis. Now from the
chassis trace the path throungh G4 to the cathode
of the 57 tube. For an audio frequeney current.
hoth (5 and '), have low reactance (.25 and 4
mfd, respeetively) : the resistance of R; (being
350 ohms) is negligible with respecet to R; (which
is 250,000 ohms). We may therefore say that
there is a negligible impedance path from IR, to
the cathode of the H7 tube, Most of the audio
voltage is developed across R, neglecting of
course that developed in the tube itself,

Across Ry ix the condenser €y and resistor R, the
latter two items in series. Note that one end of
Rg goes to the — terminal of €, and connects to
R; through %,. Only an a.c. voltage can flow
through R, because 5 blocks the d.e. current,
Except for the very low andio frequencies,
has negligible reactance, so we may say that IR,
and IR, are in shunt as far as the signal is con-
cerned. ITence the af. component of the pulsating
current develops a voltage across R, and R, the
latter not affecting the d.e. conditions in the de-
tector Dlate cireuit,

The af. voltige across 1}y now feeds fhe grid-
citthode of the last tube, the a.f. output tuhe,
The grid connection is clearly seen, but the
cathode connection needs elarification. In a type
47 tube, the cathode is also the filament. It e¢on-
nects to power transformer secondary S, the
connections not shown but indieated by the X X
marks. The center of secondary K is connected to
the chassis, and the chassis conneets through R,
to Ry, thus completing the return connection of
R, to the grid-cathode of tube 47,

Tube type 47 is one that will prodnce a large
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current change for a normal grid voltage change.
Hence the loudspeaker coupled to the plate-
ecathode of the output tube through the trans-
former gets a very large audio signal current.
Transformer T, is sclected to provide LS. with
the greatest power (voltage times current) that
will produece negligible distortion. The return
path for T, is through Cy,, R; to S; and thence to
filament,

Power Supply Circuits. Serviee technicians make
a clear distinetion between power supply and
signal circuits, Onee the supply for tubes is
recognized, it may be neglected in considering
the signal circuits. as we already have shown.
Now let us turn to the supply system.

This receiver is a.e. operated, as we nofe the
power transformer T switeh SW controls the
power, and when set to the ON position, the re-
ceiver works as soon as the tubes heat up, The
voltage table tells us that the receiver is in-
tended for a Tine vollage of about 115 volts; it
will work satisfactorily from 105 to 125 volts.

The filaments of the 58, H7 and 47 type tubes re-
quire 2.5 volts a.c. or d.e.: here a.c. is applied
from secondary ;. Primary I’ and secondary S;
act as a step-down transformer. Note that the ac-
tual connections from the 58 and H7 filaments (as
well ax the 47 filament) to S, are not shown, but
the XX murks indicate the connection.  This
seheme is often used to simplify diagrams, The
SO type tube requires O volts, henee a speeial
secondirry 8, is provided for heating its filament.

Let us trace the power pack circuit starting
with point 1, thinking only of d.c. current flow
and the path of electrons, We arrive at the
citthode (or filament) of the S0 tube and since
clectrons flow from cathode to plate, we go to
one plate (the one happening to be positive at
the time) into an end terminal of secondary 8,
then to the center of 8, IFrom here we trace
through the choke ecoil ¢y to point 2. Either half
of the secondary supplies an a.e. voltage to its
plate, and when the terminals 1 and 2 are termi-
nated in a load, electrons will flow in the direc-
tion previousy traced. Since clecetrons cammot
flow from plate to cathode. the current will be
rectified. becoming a pulsating d.e. current. Con-
densers C, and €, will hy-pass any fluctuations,
and coil C, will choke out any of the variations
s0 that the current flowing to point 1 and from
point 2 is nnif_o_rm and without any ripple.

The tubes, in addition to voltage divider resistors
R,. IRy and R, are the load on the power pack
filter, and here is low we can sce this load.
Let's take the type H7 tube, When this tube is
heated. eleetrons will flow from eathode to plate,
and will continue through R which terminates
at point 1. Tracing through the power pack we
come to point 2. and through resistor R; to chas-
sis. From the chassis we trace through R, to the
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cathode, and this completes a power pack supply
cireuit,

By tracing through R,, cathode to plate of the
type 58 tube and through 1, we aguin arrive at
point 1 to complete this supply cireuit. By start-
ing with the center tap of S; which connects to
point 2 through R, we see o d.c. connection to the
filament of the 47 type tube, and from cathode
to plate through the primary of T, we arrive at
point 1 to complete this supply civenit, Thus all
cithode-plate tube circuits are supplied by the
power pack. and only when the tubes heat so the
cathodes will emit electrons.

But radio technicians look at this power supply
from the voltage angle, the manner of thinking
that yon want to acquire. We can visualize points
1 and 2 as the terminals of a source, and since
eleetrons flow into the 4 terminal of a souree,
point 1 will be 4 and terminal 2 will be — ax
shown. Of cowrse, the d.e, voltage across (Y, will
be greater than across C,,, because of the voltage
drop in (.

In this cirenit point 2 is not at gronund or chassis
potential, because of the voltage drop in R, 1n
thix receiver point 3 is the baxsic negative terminal
of the power pack; point 1 ix the basic positive
terminal, Note that in one case we ean =ay that
the cathode (or filament) of the rectifier tube is
the basie positive terminal, while the center tap
of the high-voltage secondary 8, is the basic
negative terminal of the high-voltage d.e. souree.
With this in mind we can =<ay that all other points
in the supply cireuits are negative with respect
to point 1; all other points are positive with re-
spect to point 3.

With these facts in mind, we can say that the
chassis is positive with respect to points 2 and 3.
Now let ux see how the grid of the type 47 tube
is made negative with respeet to its cathode.
Note that the cathode is connected to the chassis
through 8, while the grid connects to point 2
through resistor Ry If the chassis is 4 with re-
speet to point 2, then conversely point 2 is nega-
tive with respect to the chassis, Now we see that
the grid is made negative with respect to chassis
and its cathode. The due voltage drop across R;
is the ¢ binsing voltage for the output tube,

Actually, in a elass A amplifier the grid-cathode
resistance inside of the tube is many megohms,
and the .S-megohm value of 13, in series ix
negligible, The grid-cathode ix in shunt with R,
and theoretically draws a minute eurrent from
the power pack, so small, however, that it wonld
take the most senxitive current meters to deteet
it. Diut what is more important, since it is in
shunt with R, it acquired the same d.c. voltage
and with the proper polarity, thus giving us the
(2 hias for the tube.

The plate of the 47 tube connects to point 1

through the primary of transformer T,, which
has a very low resistance, probably about 500
ohms, Again the tilnment is connected to point
2 through R.. Thus the plate ix made positive
with respect to cathode: not the d.e. voltage
across (Y, but that value less what is dropped
in R; and 'T,.

Plate-cathode voltage of the H7 tube is dervived
in the same way, but the net plate-cathode d.c.
voltage is less than what ix across Cp, hy the
drops in R, Ry and 13, A considerable amount
of the supply voltage will he dropped in R, Note
that the table tells us that the red wire (point 1)
ix 240 volts with respect to chassix, the green wire
16 volts with respeet to chassis; hence the volt-
age across C,, is the sum or 256 volts, Of course,
if you measured the voltage from point 1 to the
chasxis, a value of 200 to 250 volts would he ac-
ceptable, The same table telis us that from the
plate of the 57 tube to chassis there is 105 volts,
Nince the drop in R, is small, we can see that
considerable voltage (almost one-half of the total
supply) is dropped in Rg,

The grid-cathode of the 57 tube is in shunt with
resistor R, ; one end of R, ix directly connected
to the cathode, the chassis end conneets to the
erid throngh L,. NSince the chassis end of R, is
negative with respeet to the cathode end, the grid
is biased negatively, the exaet voltage depending
on the drop in IR,

In a similar manmer the type 58S tube gets its
plate and grid biasing voltages, Note, however,
the eathode-chassis resistor R, ix variable so that
a variable € bias voltage can bhe applied to the
grid of the first tube; this is the volume control.
Voltage measnrements are always taken with
the volume control all the way ON. There must
be a mechanieal stop inxide of the control which
leaves 200 or 300 ohms in the cireuit. so the
cathode voltage (C,) is never zero even with the
control turned on full, Sereen grid voltage is ob-
tained for the 58 and 57 tubes by means of the
voltage divider, consisting of R, and R, the table
indicating that the scereen grid-chassis potential
is 110 volts,

All d.e. voltages are given with respect to chassis,
so that in an actual measurement one voltmeter
probe can contact the chassis anhd the other probe
cin be moved from poiut to point.,

Thix brings up an interesting point, for you will
note that there is a ditference of 10 voltx between
the red wire and blne wire. The red wire is the 4
lead of Cyy. and the blue wire the 4 lead of Oy,
These wires connect together and therefore there
must be the same voltage between them and the
chassis, The factory information says different,
but as your know better, you ignore this error in
the mannfacturer’s voltage table,  Always nse
vour own judgment when confronted with a prob-
lem of this sort, as such errors sometimes creep
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into the manufacturer's data,

D.C, Continuity Tests, A serviceman in carrying
out continuity tests in the supply circuits of an
a0, opersited receiver bears two important facts
in mind. They are:

1. All positive tuhe electrodes, such as the plate
and sereen grid, are conductive to the eathode of
the rectifier tube,

2. Al negative tube eleetrodes, such as the
cathode, the grid and often the suppressor grid,
are conductive to either plate of the reetifier
tube.

v fixing one ohmeter conneetion cither on the
cathode or plate of the rectifier tuhe, continnity
from any tube socket prong contact can be made,
Let us cheek a few cases, using the 57 tube as an
example,

a. Trace from plate through R, to point 1, to fila-
nent of 80 tube.

h. Starting with the sereen grid, second grid to
right of the symbolie presentation of the filament,
tritee to and through IR, to point 1, to filament
of the 80 tube,

e ‘Trace from control grid through T, to chassis,
throngh 1. through €y to center of ¥, through
cither secondary winding to one plate of the 80
tube,

d. I'rom suppressor grid (grid between screen
arid and plate), traece through R, to chassis, and
from here to the plate of the SO tube,

Fratuation of Receiver Performanee, o evaluate
the performance of a receiver hy eiveuit analysis
requires experience, that is, actually operating
a receiver and studying the diagram. lere we
will apply our experience in order to give you a
start,

If we negleet the rectifier tube in the perform-
anee, ax this tube merely furnishes the operating
potentials, we have only three tubes to work on
the signal, Actually we have one r.f, amplitier
stage and one audio power amplifier. We should
not expect great sensitivity or loud reception on
distant stationx, In fact. a receiver of this type
is used exsentially for local and nearby stations.
giving best volume on loeals,

By using a long antenna, nearby and distant sta-
tions can be received, but since there are only two
tuned circuits, selectivity will be poor (station
interference may exist), In the country away
from powerful stations, a long antenna is recom-
mended but not too lteng, about 50 to 75 feet so
a minimum of adjacent station interference will
exist at night, In a eity where several stations
are bhroadeasting at one time, 1 short antenna,
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preferably an indoor type, will be best and only
local reception shiould be considered.

There ix no reason why this receiver could not
give fair quality ; the larger the console and the
bhetter the loudspeaker, the better will be the re-
production. This can be judged when the re-
ceiver itself is inspected.

Effect-to-Cause Reasoning with a Schematie, We
previously stated that a serviceman could listen
to an improperly operating set, study the sche-
matiec and determine the prohable cause of
trouble. This ability is perhaps the most im-
portant asset possessed by the expert serviceman.
It is gained through a knowledse of the purpose
and action of cach and every part in the receiver,
This is why it is =o important to fully master
the fundamentals of radio. Students often find
the fundamentals dry and uninteresting at first,
hut believe you me, they arve important and a
wust item on your road to success,

The ability to listen and determine the most
probable canse of trouble is also based on prae-
tical experience, This is something which can-
not be gained by reading books, True, reference
hook 14X-1 contains probable caunses of various
troubles and is a hig help. but who can condition
his ears to troubles such as hum, the various
types of distortion and noise, simply by reading
abonut them? The answer of course ix no one, and
you must actually hear these defects in order to
recognize them,

Does this mean that you have to starc servicing
receivers blindly to give yourself the experience
you need? Not at all, for N.R.I. has a specially
developed plan to give you in your own home the
experience required of every serviee expert,

1"or this work we suggest that you pick up a five-
or six-fube receiver in operating condition, When
vou get one write us, identifying the receiver and
requesting a diagram for training purposes, Then
we will send you full and complete information
to get you started on this important part of your
conrse,

Now suppose you were already an experr ana
that your cars were conditioned to work with
your mind in solving receiver troubles, Let's see
lhow you would nse the diagram in servicing, 1f
the receiver has o lond hum yon look at the
sehematic and your eyes go at once to the ftilter
system, beeanse its duty is to deliver a hum-free
supply of power to the tubes. Of conrse you see
the two eleetrotytic condensers and cheek them
for loss in capacity. This is done by putting
other condensers of about the same size across
them. and if the hum does not clear up you know
that the condensers are all right. You may then
check the remaining canses of hum or may re-
sort to i stage elimination test to narrow your
search,
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There are not many stages 1 the set so you
would simply proceed to check the remaining
possibilities, namely enthode-to-heater leakage in
the 57 tube and an open in the control grid re-
turu cirenit of the 57 and 47 type tubes. These
are the only points you would normally expect
to be at fault,

Now if the set sgquealed when you tuned in a sta-
tion and the volume control setting was advanced,
You would know that the trouble was in the r.f.
or detector stages,  After checking to see if all
shielding was in place, youn would look at the
sereen grid cirenit,  Condenser €0 was pliced
there to prevent oxcillation, and you c¢heck it just
ias yYou did the electrolyties, 1f the condenser
isn't bad, perhaps the sereen voltage is too high.
What could canse this? Opening np of resistor
R, wonld result in excess screen voltage, so you
check this resistor with an ohmmeter.

Condenser (', if open, might eause oscillation,
for 'y, may not be a very good r.f. by-pass de-
spite its Iarge size. An open in C, is an unlikely
source of oscillation, but yon check it just the
same. The wiping contacts hetween the rotors
of the tuning condensers and the chassis are also
checked. Suppose the contaet on C, rotor was
dirty and had a high resistance. Then the r.f.
in cirenit L,-C, would tlow throngh the wiping
contact of C, to get to ground. This extra energy
getting back into the input of the 58 tube could
cause severe oscillation. You have gone through
quite a procednre to locate the cause of the
squealing, bt the chances are better than three
to one that you would have hit the nail on the
head the first time when you checked C,.

Suppose you find that resistor I, is hot and
smoking—what would yon do then? You would
look at the schematie to see what could be de-
feetive in sueh a way as to canuse exeess current
to flow through R.. Would a short in (Y, do this?
No, beeause with €, shorted. R, is not in the eir-
cuit and no current flows through it. You see at
once, however, that if ('; breaks down excess cur-
rent will be drawn from the rectitier and that
this enrrent must flow back throngh R, and the
speaker field,

You don’t go to the trouble of unsoldering (% for
an ohmmeter check-——you simply measure the
resistance hetween the rectifier filament il
chuassix, The resistance should be about equal
to the sum of R, 4 R; (volume control all the
wiay ON. set disconnected from power line), If
You get a very low reading, C; could be cansing
the trouble. <o you loeate the condenser in the
chassis, unsolder one lead, and give it a leakage
test with your ohmmeter.

If the resistance is normal between the rectifier
filament and the chassis, the trouble is not due
to a short at this point. You now examine the
schematie again, Sinee there is no short in the

B supply, the excess current is being drawn hy
some tube, The 58 and H7 tubes couldn’t draw
enoungh current to overheit the resistor to the
point where it smoked, and this leaves the 47 ax
the tronblemuker, You see that the grid is fed
by a condenser, and if it is leaky the grid will
receiver i positive bias and the tube plate cur-
rent will be excessive. Also, the tube might be
EAsKY,

“You check for these conditions by eonnecting

your voltmeter across R, with the positive probe
on the grid end of Ry Normally there ix no d.e.
voltage across R, but it you measure voltage
you putl the 47 tube from itx socket. If this causes
the voltage to drop, the tube is drawing grid cur-
rent due to gax, and another 47 will he required,
On the other hand, a reading with the tube re-
moved shows that C; is leaky and you install an-
other condenscer,

It is in this way that servicemen use diagrams
in the repair of receivers. When you have studiced
various diagrams, yon will learn all of the cir-
cuits in common nse, and will be able in many
cases to dispense with printed schematies, draw-
ing on your knowledge of what must be in cor-
tuin cirenits and what to expect in the way of
cirenit arrangements in all sets.

——nri- _——— -
Broadeasting, the Weekly Newsmagazine of
Radio reports that the State of Pennsylvania
purchased $300.000 worth of radio equipment for
the 160-mile super-highway across the State, pro-
viding for 24 radio-equipped watchers, 26 two-
way radio patrol cars, 25 receiving sets, and two-
way sets instalted in tunnel ventilation buildings.
maintenance ears, tire trucks and the cars of
highway oflicials,
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Idea from Mechanix 1Mustrated

"l want a gadget that will turn off the radio
next door.”
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Now Is the Time to

Plan for the Future

By E. R. HAAS

Vice President, National Radio Institute

With our nation confronted with the stupendous®
taxk of building up a formidable defense machine,
ax well ax supplying friends of democracy the
tools to earry on their struggle for freedon and
liberty effectively, there is a definite feeling that
we should ignore the future. DBat planning for
the “day after tomorrow” is good sense and good
business. ven the foes of all principles so dear
to Amerieans have a long-range vision: we, too,
must give the future serious attention. Naturally
we want a better world to live in, one in which
the developments of the past, present and future
will make eaeh living day a more happy one.

IExpericuces of the past have shown that stopping
of u great program, such as that on which our
comntry ix now embarked. leads to considerable
dirorganization of national machinery and mon-
otary structure, Yet if we visualize the possible
bad effects of a changing sitnation, and take ways
and means to combat them, then the change from
one set of conditions to another can be made
with the least amount of sutfering or injury.
This applies to our own personal problems as well
ax to the welfuare of our nation.

It isx not an idle rumor that some of the hest
hrains in our government are tackling this prob-
len of the future, Men who have the training
and the experience needed to visualize what will
come arve today working on methods for hand-
ling these problems, That's thinking and plan-
ning for the future on a national basis, When
you reatistically visualize a problem that is still
to come and work out a plan, the appearanee of
the difficulty finds you prepared . . . it can be
handled without confusion.

We all appreciate our present national difliculty
in getting enongh raw and finished material to
meet hoth civil and defense needs. Priority gives
defense first elaim on the material and facilities
of the largest producing ovganizations in the
world., And this national plant is being expand-
ed more and more cach month. Manufacturers
Lkunow that the day is coming when defense needs
will almost vanisxh, and nearly their entire pro-
ductions will have to be used by industry and
the publie, customers who today get only second
choice,

Industry and the public are not being entirely
neglected, for the great majority of manufae-
turers arce doing their level best to meet the
demand ; basic industries are expanding produe-
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tion facilitios so that both defense aud the public
shail be supplied.

Industries also are thinking of the future, plan-
ning ways and means of using their expanded
producing machines so that the public will bene-
fit—for they know their own welfave depends
on this. Behind elosed doors, every engineer,
inventor and designer who can be spaved from
defense work is working on new or improved
items for future production. There will be hetter
olectrieal refrigerators, better household elee-
trical appliances, new cooking ntensils, materials
and tools to make better homes, automobiles
which will revolutionize our ideas of comfortable
travel, even new flowers to fascinate our personal
tastes,

Radio will contribute its share to help maintain
an expanded national machinery. Just Jook at
the things that you and I know are in the process
of development and will emerge perfected at the
right time, as the radio industry is planning.
IFrequency modulation will give us a new coneept
of tone fidelity, and freedom from noise. We
will have reproduction in our home that will
almost take our Dbreath away—it will he so
realistie.  Televigion has been given the *go
ahead,” and the day is coming when we in our
homes will be able to see as well as hear the
hest stiage plays, be thrilled by the fine delivery
of an orator, see the funny anties of the eomedi-
ans, sit in at negdor national events or ciatastro-
phies.

To these basic changes coming in radio, we must
not overlook the expansion of the establizxhed
radio facilities and those industries that grew
out of radio. Our present breadeasting system
which uses  amplitude modulation will not
change s in faet, it will improve—we know that
thix is 1 fact beeanse hroadeasters are improving
their stations. and no business man spends money
on 2 declining project. Even fm, will help the
present system: nuiny smiall loeal stations will
o to fan., helping to clear up interference be-
tween stations.,

I'ublic address systems, calling and intercom-

nunication systems are inereasing in number,

and manufacturers with an eye on the futnre will

help expand these faeilities to an all-time high.

Slowly and with little fanfare, electronic controls

are crecping into industry and everyday life.
(I'age 13, please)
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RADIO-TRICIAN

etvice Sheef

Compiled Solely for Students and Graduates
NATIONAL RADIO

INSTITUTE,

WASHINGTON ,

D.C.

RCA Victor 25BT-2 (RC-|004A)
and CV-42 Electrifier

Alignment Procedure

Prz-Setting Dial.—With gang condenser in full mesh, the pointer
should be set at the left-hand end dial calibration mark.

Connect high side Tune Turn Adjust the follow-
Step of test ose, to— test ose. radio dial ing for maximum
to— to— peak output
1-F grid
| in series with Cl4, CI5
01 _mfd. 5 Quiet point (2nd )-F Trans.)
Ist Det. grid 455 ke between 550
i i and 750 ke Ci2, CI3
2 i f(‘)’f',e..‘qd‘_"m (Ist (-F Trans.)
Tudninn
condenser
8 1.720 ke rotor Dlates C17 (ose.)
Antenna lermi_r::l all out
in_series wi
4 200 mmfd. 1,300 ke 1.300 ke C9 (ant.)
signal
Quiet paint Adjust C22 for
5 455 ke between 550 minimum output
and 750 ke on strong
455 ke signal
C22- 0T
c17-05cC.
455 KC 1720 KC. /
cu
Tt
== -
cio :
9- AN
300 KC Ci2-C13 Ci4-Ct5
/ 455 KC. 455 KC.
/_/ )\ Y. s
e (s
@ O ok R
1ST I F 2ND I F
TRANS TRANS

POWER SUPPLY
10%-125 v

50-6eo~ Ou DC.

35Z56T

K 920117-t

SOCKET
-8 (reummar
) view ) \
A

M 922144 Cva2
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Precautionary Lead Dress.—

I. The ftead from the 305
plate to output transformer
should be dressed under
clip and away from audio
input leads.

2. All filament wires should
be dressed close to chassis.

3. Keep AVC lead connecting
Cl to antenna coil away
from the 1A7GT plate.

4. Keep blue plate leads com-
ing from L.F. transformers
short and close to chassis.

5. Keep vyellow leads
necting to oscillator
away from trap coil.

6. Keep grid lead of INSGT
RF tube away from [A7GT
grid.

con-
coil

Remove any external ground
connections when using the
Electrifier.

CAUTION: Turn power
switch off {counter-clockwise)
when installing or replacing
tubes or batteries.

DO NOT TURN THE "BAT-
TERY-ELECTRIC" SWITCH
TO ELECTRIC  POSITION
WHILE THE RECEIVER IS
CONNECTED TO BATTERIES.
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Now Is the Time to Plan for the Future
(Concluded from page 10)

IFor a while they were widely proclaimed and
used to fascinate the public, but today they
find use in the most unsuspected places. 1 sece
a great expansion in the clectronie control field
alone. Watch the modern combinatiof electric re-
corder-phonograph! 1It's here to stay, and this
time we will get quality recordings and reproduc-
tions.

Radio communications will grow with “scven-
league” strides once we go back to normal, Avia-
tion radio alone will expand so much that it will
take thousands of radio operators and techni-
cians. I hear many well-informed men say that
as soon as we get over our present job of making
our democracy safe, we will hecome a “flying na-
tion.” Point-to-point communication is growing
and will increase many fold ; we are on the way to
bhecoming one of the greatest marine nations in all
history, and we will do it the American way with
clectronie and industrial controls. Ship radio
operiators will be in greater demand.

Yes, the future of trained radio men is even
hrighter than it has been. Note that I said
{rained radio men, for only trained techunicians
can handle the produets of the present and those
introduced in the future. Year after year the
design of radio receivers and transmitters has
been improved. The characteristics of the prod-
uets have been held to elose tolerances, so that
today the radio tinkerer and what the industry
likes to call the “saw-and-hatchet” radio man
is entirely unfit to do a good service or mainte-
ke joh, With further progress and improve-
ments in the ofling, with entirely new systems
appearing over the horizon, only trained radio
men will fit into the picture,

Yes, plenty of young men are getting a quick
hurry-up introduction to radio in the interest
of national defense. But they will not be able
to meet the competition of the man who has
slowly and carefully added to his knowledge and
experience. llundreds of men thus trained are
now taking the very same N.R.I. course that you
are studying, so that they too will have a firm
grasp of radio principles and methods. Today
the demand is so great in industry for radio
technicians that the partially trained man finds
cmiployment, but the day of reckoning is com-
ing and only the best will survive.

I’lan to stay in radio by giving your training
efforts the attention they Justly deserve, and
then there can be no regrets, Remember it takes
initiative, courage and hard work to master ra-
dio, for if it were so casy to acquirce this train-
ing the demands of national defense would
quickly be met. N.IR.1. is ready to help you make
the grade, but you must do the work.

Lefore 1 eud this subject of planning for the
future, I do want to point out that the prospeets
for the immediate future are quite bright for
radio servicemen. Here is the way the best
informed men in the radio field are thinking,
and it sounds perfectly logical.

It is well known that it is becoming incereasingly
more difticult to get radio parts for the construc-
tion of home receivers, Actually, more radio
parts and tubes are being made than ever beforve,
but a vast quantity is being used for radio defense
projects,

However, evenls will be so fast-moving that
people will not allow themselves to be deprived
of radio reception. In fact, the government
feels that the nation as a whole must have ¢om-
plete broadcasting service at all times, hecause
this is necessary for national defense and nation-
al well being.

Since new receivers may not be readily avail-
able, the older ones will be kept in working order
by radio servicemen—and there are 54,000,000
receivers in the U.S.A. to keep in order. To keep
receivers in working condition, serviecmen must
have replacement parts, and there is every indi-
cation that radio parts distributors will get re-
placement parts on a priority basis. Servicemen
may have to prove that the new parts are re-
quired by turning in the defective ones, but
they'll get these parts. Rigid control may not ap-
pear for some time; it may not eome at all.

When older receivers have to he repaired, more
work comes to the radio scrviceman, and an era
for profitable radio business is about to appear.
IYor you, the newcomer, the prospects are bright,
for national defense is taking more and more men
from their service work into industry and the
armed services, leaving you to carry on. The
future for tomorrow and the day after tomorrow
is as bright for the radio man as it ever has been,
Prepare to be worthy of your position in radio.

nrit

Our Cover Photograph

The photo on the cover of this issue of the News
shows I, Swaringen, senior operator, and (. L.
Hopper, supervisor, at the zone and interzone
telegraph console in the Springficld station of
the Illinois State police radio system.

During the past three years of operation the
apprehension of ¢riminals has rocketed to record-
breaking highs. Since the adoption of radio
telephony, the percentage of stolen ears recov-
ered has, for example, jumped from a scant 13%
to a new high of 83%. Photograph through
courtesy of Western Electrie (o,
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Puzzling Radio Questions From Students

Battery Testers

QUESTION : T hare scen a number of testers ad-
rerctised, deseribed as checking dry cell batteries
anecurately, What is the principle involved in
these testers?

ANSWER : Most of these testers are just ordinary
voltmeters of appropriate ranges for the types of
batteries to be tested. Usually a resistance is
connected inside the unit, between the terminals,
so that a reasonable load will be placed on the
battery, then the true bhattery voltage can be
measured.

The voltage developed by a battery depends on
the materials used in making the battery and
this voltage does not change. What happens is
that with age, the zinc in the battery is eaten
away, resulting in an inercased amount of in-
ternal resistance. IHence if we measure a battery
voltage with a voltmeter which does not draw
much current. we may find the proper terminal
voltage exists at all times, even with a battery
which is practically dead.

On the other hand, if we draw a normal amount
of current from the battery and then measure the
voltage, we will come to a different result. In
other words, the increased current flow through
the internal resistance of the hattery results in a
voltage drop which is subtracted from the original
hattery voltage and is the voltage we will actually
nmeasure,

Therefore, in a properly designed battery tester,
using a load resistor, we have an actual indica-
tion of the worth of the battery,

Ohms Per Volt

QUESTION : I do not understand just what is meant
by the “olms-per-voll” rating on mcters. Could
you give me an crample of this?

ANsWER: The ohms-per-volt rating is a measure
of the senxitivity of a meter. The higher this
vilue, the lower the amount of current which
will be drawn by the meter from the circuit, and
henee the less effeet the meter will have on the
circuit.

The ohms-per-volt rating is determined by divid-
ing the total resistance of the meter and the multi-
pliers used, by the voltage range of the meter.
IFor instance, if the nreter has a resistance of
100,000 ohms and is designed to nieasure up to
100 volts, then the sensitivity of that meter is
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suid to be 1000 ohms per volt.

Knowing the sensitivity rating of the meter, we
ean find out how much current it will draw for
full-scale defleetion by dividing 100 volts hy 100,-
(00 ohms. This will give us.001 ampere or 1 milli-
ampere,

If the sensitivity of the meter is 10,000 ohms per
volt, then it will draw only 1/10 as much current
as a 1000-ohm-per-volt meter.

In regard to measuring hattery voltages or volt-
ages in low-resistance circuits, the meters wonld
give similar readings. However, when we try to
measure in high-resistance circuits such as re-
sistance-coupled amplifiers, we will find tlhat the
higher the sensitivity of the meter, the more
nearly accurate will be our readings. You can
see this if you remember that the current drain of
the meter flows through the resistances in the
circuit in addition to the tube cnrrent. If the
resistance is high, even the small amount of
current taken hy the meter will upset the volt-
ages considerably. This means that when the
meter is connected we will read one voltage, but
when the meter is removed the voltage will
actually go up to a higher valne than we
measured,

For practical service work, d.c. voltmeters with
sensitivities of 1000 ohms per volt or higher are
considered standard.

Testing Vibrators
QUESTION : ITow can vibrators be tested?

ANSWER: There are several methods of checking
vibrators. For those doing a great deal of service
work on auto sets and farm radios, vibrator test-
ers are available which operate similar to tube
testers.

Another standard test is to use a simple circuit
where the vibrator feeds into a transformer simi-
lar to the type for which it is designed and the
proper load is connected on the output of the
transformer. Then the amount of current drain
from the battery is measured, and a voltage read-
ing taken across the recommended load. A vibra-
tor is in good condition when the maximum volt-
age output is obtainable for a minimum current
drain from the storage battery.

The only trouble with this method of testing ix
that not enough information is available from
mannfacturers as to the limits of the current

www americanradiohistorvy com


www.americanradiohistory.com

4

drain or voltage output and load resistor speci-
fications.

IFFinally, we can check the vibrator from the action
of the recciver itself. That is, if you have a re-
ceiver which has lower than normal voltage
(usually accompanied by a great deinl of noise),
then you should suspect the vibrator. To be sure
it is the vibrator, first check the various filter,
by-pass and buffer condensers to be sure they are
all in good condition. Check for excess current
drain through the power output tube. If every-
thing appears normal with these parts, then the
vibrator is probably the defective item and
another can be tried.

Customer Complaints

QuUEsTION : I have a problem on which I would like
your advice, although I know it i3 not a technical
radio problem. I have just started in the sertvice
business and wonder how to handle complaints
from customers properly, particularly when the
cause of the complaint is something which I was
not called on to repair,

ANSWER: The problem you have presented comes
up frequently, There are many ways of handling
such complaints, but I am glad to give my sug-
gestions, First, don't let complaints worry you.
No matter how good you are at servieing radios,
you are going to get some call-backs. Onee in a
while this will be due to your work, thus usually
being ecaused by defective apparatus which you
unknowingly installed. The most general call-
bhack, however, is some other part breaking down
after a repair has been made, even though that
part might have tested all right while you were
repairing the receiver and may in no way be re-
lated to the actual repair.

Naturally, every timme you have to go back to a
customer, this represents an expense to you. Since
you know that you are going to get some call-
bhacks, provide yourself with a little insurance. In
other words, add a little to the cost of every ser-
vice job you handle, Set aside this amount in a
fund which you can let grow. This fund can then
be used to pay your expenses on those few cascs
where you do have to go back on a job. This pro-
cedure is followed by every one who must offer u
guarantee, regardless of the type of business, as
it. is necessary that you he able to live up to your
guarantee if you are going to earn a good reputa-
tion, !

Also, call attention to any weakened or question-
able parts. For instance, you may have to make
a repair and notice that the electrolytie conden-

Are Answered By N. R. . Experts

sers are leaky, some of the tubes are weik, or
some other part is nearly ready to go. Where you
notice such points, be sure to eall them to the at-
tention of the customer, preferably before making
the repair. I3e sure the customer understands
that while you can repair the radio for a definife
price, for a little more right now he can be more
assured of satisfuctory reception over a longer
period of time. Stressing these points will help
to make clear that you are not guaranteeing the
entire radio.

This brings up the point of the guarantee itself
which you make. All good servieemen guarantee
their work, but don't try to gnarantce the set
longer than the manufacturer did. Ninety days is
long enough and is as mueh time as a new set is
guaranteed. When your business isx large enough
for you to have forms printed, your guarantce
should be plainly stated on your bills and other
forms. Don't be claborate; jnst guarantee your
work and the materials you use for the stated
period of time,

Suppose a customer ealls you bhack within your
guarantee period. A certain amount of tact will
have to be used in handling such customers when
you go baek. Some may be angry and others may
just be anxious to get their radios repaired as
quickly as possible. If the customer loses his
temper, don't follow him but go to the other ex-
treme. If his voice gets louder, make yours softer.
Don’t fail to listen closely to his complaints, then
go to work to find out just what the trouble is.
Natuarally, if the trouble is with your work or
parts, make the repair as quickly as possible. 1f
the trouble is definitely not your fautt, it does not
hurt to inform the enstomer of this fact, but don’t
start an argnment abont it. ¥ven if you win the
argnment, you usually lose the good will of the
enstomer, You may be surprised to find how rea-
sonable customers can be if proper tact is em-
ployed. Where the break-down is another part.
not installed by you, at least the price of the part
or parts can and should be charged.

In some instances, the remainder of the chirge
or your entire hill shonld be paid from your re-
serve fund.

In particular, if the item is a relatively inexpen-
sive one and the customer is in a position to get
you more business, through recommendations to
his friends, generally it pays to make the re-
placement at no extea charge. You will find ex-
perienece helps to teaeh you how to judge the re-
actions of your customers and the best way to
handle this problem.
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ﬂme a{ Wa{e Stanted

T ix often said that back of most sncceess-

ful careers is the inspiration of a woman.
It may be a mother, it may be a sister, but
more often it ix a wife. A patient. under-
standing wife realizes that she, too, must
make some slight personal sacrifices so
that her husbaud may have the necessary
time and money to carry out the training
program which he has planned for him-
self.

Ivery wife wants her husband to make
zood. She wants to be prowd of him, She
knows that the added cost of living, as a
family grows, must come from added earn-
ing<. Nhe knows, if they ave to
have that nice family car and

ol business a month. But let Ruay tell his
story in his own words, IHere it is:

Dear Mr, Smith;

“I was an electrician by trade. One day, as
I wax doing some buying of supplies, 1
stumbled over some object on the street
aud when T got up to see what T had fallen
over, [ saw a sign that had these words
printed on it: “Join the Navy and see the
World.” So T did just that.

“During my enlistment I had the opportunity to
sce the world, and one time it one of the beaches
I won a crystal radio set. 1 took it aboard ship
and tried to find out what made it
cliek. The more I tried, the less T

the little home with the tflower
warden, her hushand must have
a steady job and an assured in-
come with an occasional step-
ping up of earnings. She looks
to her husband to provide these
things but she knows, too, that
he eannot do it without her help
—Mlier good cheer aud sympa: 41
thetic understanding.

j seemed to understand how a wire

could pick a signal out of the air
and bring it down to a erystal and
through the earphones without any
electricity.

“About this time 1 fell in love with a
girl and <he told me she would marry
me when I was discharged from the
Navy, Well, the time drew close when
I was to be diseharged and | was
afraid that I couldn’t support her.
During the last year of my enlist-
ment I read all the radio magazines

Ray I, Linganfield of (ilendale,
California, thanks his Iucky

star for having met just such a girl. Ray
started planning hefore he married. e
knew it wouldn’t do to trust to luck. Ie
knew, too, that he couldn’t make all of the
jump at one time. e decided to study
Radio—to get ready for something big in
this vast field. He got an ordinary job in
Radio for 825 a week. Not big pay to be
sure but it was a start,

Then, when he was ready, with the en-
couragement of his good wife, he went into
business for himself. Today he owns the
fine Radio business shown in the photo-
graph on this page and does $2,000 worth
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Ray B. Linganfield

that I could get hold of. Often |
would read the National Radio In-
stitute advertisement and one of the
testimonials mentioned about a young man who
wanted to get married and didn’t have a stemdy
Jjob—how he answered your advertisement and
now he had a growing husiness and was making
cnough money to buy a home and a store and »
ar, and at the same time had a nice clean joh,
Needless to say, that was just what 1 wanted.
and T wrote you to send me "Rieh Rewards in
Radio.” That started me in radio.

“I found thix kind of home study very interesting,
and many nights I didn’t go to bed so that I conid
finish one or two of the experiments in the course.
While I was taking the N.R.I. course I would re-
pair radios and it wasn’t long hefore I had more
than I eould do in my spare time. I was an elee-
trician at a movie studio and there were times
when employment wasn't steady enough to feed a
family of four. 8o one day my wife said to me:
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This Prospercus Radio Budineds

“Why dou’t you try to get into the radio business?

“To make a long story short, I went to & music
company and got a job at $25 a week, During this
period I devored all the time I could to ymur swell
course ; having the practical experience and the
theory that vou supplied, radio came very easy.

It wasn’t long betore I decided to open up a re-
pair store of my own. The first six months
showed a net profit of $1200. I am sending a pie-
ture of my store and one of myself. I am sorry
fhat vou ean’'t see the test panel (it is behind that

large display in the center of the photo), but you
can imagine what it looks like from what you can
see of my place. My business now grosses over
$2000 a month.

“] owe you quite a lot, for I feel that your course
helped me to e where I am today. Thanks for
the interest that you have taken in me.”

Sincerely,

Ray B, Lingantield

Ray’s Radio Service

108 W. California St,

Glendale, Calif.

PHILCO

Pl

oLt

This is an interior view of Ray's store. Starting from scratch, Ray built this business through steady effort
and a firm conviction that he could and would succeed in Radio.
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Profitable Customer Relationships

By J. C. ABERNATHY

Flagstaff, Ariz.

Technical ability is not everything. You
must know how to get and hold customers.

We are grateful to the cditor of Rap1o NEWS for permission to reprint
this interesting article, which originally appeared in the June, 1941
issue of Rapio NEws,

AS surprising as it may seem to many service-
men, the most important factor in the sue-
coss of a radio service business is not the ability
to repair a radio. Believe it or not, there are any
number of servicemen who are excellent teehni-
cians, but who make only a limited living be-
cause they do not have, or have not cultivated,
the ability to deal successfully with their cus-
tomers,

When a subjeet as broad as “Profitable Customer
Relations” is considered, it is necessary to tie
down the discussion to certain main general
classifications. To discuss the problem in terms
of the Iarge-city radio shop would put an entirely
different slant on the subject from that which
would result from a discussion of the problemn of
@ shop locited in the country (or a small town).

Therefore, let us form a basis on which both ean
aperate.

Fizure 1 shows the word SERVICE and opposite
each letter is o word. These seven words form
the basis of proper customer relations. They are:

. Satisfaction.
. Eflicieney.

. Reliability.
Value.

. Interest.

. Courtesy.

. Lnergy,

R A

Without any one of these factors, customer rela-
tions ave hound to fail.

Satisfaction

The word “Satisfaction” completely sums up in
any business every effort to be successful. You
must satisfy the customer. If you do not do so,
Your business will not grow. To satisfy custom-
ers but partially results in a bare business exist-
ence with little or no prospect of future growth.
To satisfy almost all customers completely is the

Page Eighteen

surest way to he successful and to develop a pay-
ing radio service business,

You will notice that I have qualified the above
statement by saying “alniost every customer.”
This is done advisedly and in all frankuness for
there never was & business which or a business
man who satisfied cvery customer on ervery trans-
action. It must be realized that the general pub-
lic has a certain percentage of people who, ac-
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The seven pillars which underlie the word
"SERVICE"” must all be followed.

cording to organized society. are definitoly insance.
There is another group that is called “anti-social”
teriminal), and in this classification can be
pliaced the “dead beats”—those people who inten-
tionally do not pay their bills, It is pateatly im-
possible to satisfy such people and no set of rules
on courtesy will help do so.

However, getting back to the main object—that
of customer satisfaction—it must be realized that
all of the succeeding factors which we will dis-
ciss lead back to the main objeetive of satisfying
ax many customers as possible,

Efficiency

Under the classification of eficicncy we can group
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all of the teehnical knowledge, equipment and
facilitics of the serviceman for doing the best
job in the shortest time.

Test equipment manufacturers have hammered
for years on the value of modern service equip-
ment as o means of increased shop efliciency.
M:annal publishers have tried to educate service-
men o the use of their manuals for greater ser-
vice eflicieney. Replacement part manufacturers
have issued dozens of catalogs listing proper re-
placement parts for increased ordering eflicieney.
Texthook publishers offer the serviceman com-
plete technical information from “a.f.e.” to “zero
bias”—all in the effort to speed up repair work.

You are not. doing your best if youn do not take
advantage of every one of these helps to speed up
your ceflicieney and cut down your “per-job” time.

Reliability

Reliability is the rock upon which you build your
business house. Beware of any business practice
which would weaken this foundation. Reliability
ix business eharacter. Business character de-
mands respeet from your customers and is an as-
surance to them that your every dealing is “on
the square.”

If yon think that you can’t build a business on
honesty and reliability. read the life of John
Wanamiker and learn how he “built upon a rock.”
Next time yon visit New York or PPhiladelphia,
wander down the aisles of either great John
Wanamaker store and see for yourself the fruits
of an honest, reliable business policy. Stand next
to the great bronze eagle in the center spaee of
the Philadelphia store and listen to the magnifi-
cent tones of the Wanamalker organ as its notes
float down over this husy hive of husiness activity.
No maitter how calloused you may have become
to the idea of “get the mony, honestly if possible,
bhut get the noney,” you cannot help but feel the
air of sound, solid, conservative reliability that
has paid dividends for many decades,

Reliability, truthfulness, honesty—there are no
substitutes for these.

Value

For ralue reccived ! This is a legal phrase bat one
upon which is based all business transactions.

Have you given “value received” in every repair
job? Or, have yon skimped on the uality or
quantity of parts replaced in a customer’s radio
hecause you knew that he wouldn’t know the
difference?

'l admit that it is a great temptation at times
to “forget” to install that condenser or to replace
a eoil with another “just as good.” It's a great
temptation fo run up an imposing list of items

and services because you feel sure that you can
“get away with it.”

1et's lovk at the matter in “reverse English.”
What would you think of 2 man who overcharged
you because he could take advantage of your
lack of knowledge of values in hig line? Aside
from the unflattering terms with which you might
describe him, he certainly would be a poor sort of
man to betray your confidence, now wouldn’t he?
If you feel that way about a man who would
“gyp” you, you should feel the same way toward
the customers you ferve.

Discard “shady” practices. This does not mean
that you should allow yourself to fall prey to the
wiles of those who would take nnfair advantage
of you, but learn to ‘“size up” your customers and
proceed accordingly. Remember that 2 man held
for trial in the United States is deemed innocent
until proven guilty. Treat your customers in the
same manner. It’s just good business and is
another plank in the platform of correct customer
relations.

Interest

Did you ever walk into a store with the idea of
buying something and bhe met with such a stone
wall of indifference that you finally decided to
forget the whole thing? Iave you ever dealt
with people whom you felt sure didn’t care
whether you “lived or died” so long as they sold
you something? What do you think of such
people?

How do you react when a clerk seems interested
in what you want, takes the time to explain the
difference between two gualities, and acts as if
your entrance were a visit, not an intrusion?
If you are like other men (and there should be
no reason either biological, or otherwise, to doubt
this), you “expand” to this treatment and prob-
ably buy more than you had first expected to buy.

To be successful in any business you must first
like people. You must take a vital, dynamice,
living interest in your enstomers. You must study
their likes and dislikes, and cater to them.

FFor instance, Mr. X is single, an enthusiastic
golfer, bt has no interest in baseball. Mr. Y likes
baseball, has one child, and speaks rather dis-
paragingly of golf. Mrs. Z has six children and a
penchant for bridge.

Mr. X would cousider you a terrible bore if you
went into detail about what your baby did last
night, or how poorly the local ball club was doing,
but lie would carry on quite a conversation with
you regarding the last 18 holes he played.

Mr. Y, being an “only child” parent, will willingly
swap haby experiences with you—particularly if
you give him the impression that his child has a
slight edge on yours. He will also discuss the ball
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club situation with you. Golf is taboo.

Mrs. Z is just the person to ask regarding sure-
cures for thumb-sucking or diaper rash—even
though you don’t intend to use them—and she
might be interested in telling you how she won
the last weckly bridge prize (or what poor cards
she has been receiving).

Thus. a knowledge of your customers and their
interests will make them gownr interests. Always
tey to get a common meeting ground between you
and each of your customers—it will pay divi-
dends,

Courtesy

No matier what your “make up” may be, you can
learn to be courteous without too great an effort.
Courtesy in 2 man is merely “heing a gentleman.”
It is not necessary to be a Lord Chesterfield and
nse exaggerated gestures or talk. You need not
be an authority on Emily IPost and you don't have
to wear “fancy” clothes.

Courtesy is aptly defined as genuine and habitual
politeness. Courtesy is the logical step after in-
terest because, if you are interested in people you
cannot help bnt be polite to them and this ix an
act. of courtesy.

It wonld be well to take a leaf from the South
and cultivate the use of the terms “xir” and
“ma’am.” No muan who is a man would hesitate
to use the term “sir” in addressing another man.
It is a eonventional term of respectfnl address
and does not imply any lack of inequality be-
tween serviceman and customer. Likewise, when
addressing a woman, the term “ma’an.” althongh
a colloquialism, effects a nice shade of respeet
which any woman appreciates,

Another point which should be brought out under
courtesy is nerver to argue with the customer.
Also, never allow a enstomer to “make you mad.”
Remember that he is entitled to his opinion and
even though you may think he is sixteen kinds of
i fool, you are hound, as a tradesman, to respect
his attitude. 1 know of one serviceman who
always makes a practice of lowering his voice
as the veice of an irate customer mounts. He
always wins his point heeause the difference in
voice levels invariably reminds his customer that
the customer’s voice is pitelied at entirely too
high a level.

Energy

The final word in our S-E-R-V-I-C-F set-up is
“Energy.” Fnergy is the power by wchich any-
thing acts effectively to morve or change other
things or accomplish any result. (Funk and Wag-
nall’s Dictionary.) Thus, the enecrgy in service
work is the effective effort and action which pro-
duces the resulting service.
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Remember the word “business” can be most read-
ily defined as busy-ness! Busy-ness requires en-
ergy—unflagging and ever powerful.

You ean’'t render service or hope to maintain
satisfactory customer relations if you open shop
at noon and take a day off every so often to go
fishing. You must maintain normal office or shop
hours and expect to be called out once in a while
in the late evening or on a normal holiday. I am
one who advocates a definite ten-hour day—S
am. to 6 pm., 6 days a week, with other work
done by appointinent only, These sissies who ad-
voeiate a 40-hour week should try running a ser-
vice business (or any other shop) suecessfully on
such short hours, It would be too, too divine if
we cottld work 8 hours a day, 5 days a week, and

JOHN DOE RADIO s:uwcz_\

e

RELACILITY

RELIABILITY is the foundation stone on which
all good business is built.

make a comfortable living, but the plain facts
of the case are that it ecan’t be done.

Death and the time of radio breakdowns take no
holidays!

Conclusion

If youn find that you are not following these seven
cardinal points of service and good customer-
relations, resolve to incorporate them into your
business life today!

Satisfy your customers so that they will return
to you. Make your shop and yourself efficient so
that you can turn out the work in a reasonable
time and at a reasonable price. FFound your busi-
ness on the rock of relinbility so that people
whom you serve will have complete confidence
in you. Give value for value received—don’t cheat
your customer if you expect not to be cheated.
Develop an interest in yonr customers—imake
their interests yours so that they, in turn, will
make pour interest theirs. Be courteous by being
genuinely and habitually polite. Lastly, put forth
every bit of energy to make your business a sue-
cess, The lazy man cheats himself.
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NAT

L2

I0NAL RADIO

RADIO-TRICIAN

INSTITUTE,

etvice Sheef

Compiled Solely for Students and Graduates
WASHINGTON ,

D.C.

RCA Victor 24BT-1 and 24BT-2

Chassis No. RC-1004-F

Pre-Setting Dial.—With gang condenser in full mesh, the pointer should be adjusted so

that it is horizontal.
Connect high side Tune Turn Adjust the follow-
Step of test osc. to— test osc. radio dial ing for maximum
to— to— peak output
I I-F grid in series . . Ci4, CIS
with 0] mfd. Quiet point (2nd I-F Trans.)
s " 455 ke between 550
2 I'st Det. grid in series and 750 ke Ci2, Ci3
with .01 mfd. " (Ist I-F Trans.)
3 Tuning
Antenna terminal 1,720 ke condenser rotor CI17 ([osc.)
in series with plates all out
o 220 mmfd. 1,300 ke
4 1.300 ke signal C9 (ant.)
Rty ~
Precautionary Lead Dress.—
FASIY I. The lead from the 3Q5
3 // plate to output transformer
s/é should be dressed under
Oblr clip and away from audio
[ input leads.

2. Keep AVC lead connecting
Cl away from the |A7GT
plate.

a2

3. Keep blue plate leads com-

sl

L]

-~
ARG .
s_z;_‘lit'_ e\ ing from IF transformers
BLUE-ANTENNA — cwassis short and close to the
e ooy o, YIS " mAcwN wunl/.-o,nu.nw chassis
CABLE < :
w '
aoapTER ‘4, All filament wires should

caBLe

be dressed close to chassis.

BATTERY PACK
LIV =90 V. "B

(3)
THRgE SEPARAYTE
TIRMIMAL BATTERIES

w
A-B° PACK
BATTERY

(2)
THMREE SEPARATE
PLUG-IN BATTERIES
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The Service “Forum

Conducted by

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

CROSLEY MODEL 1127 INTERMITTENT
I had a lot of trouble with the set cutting off
when I tonched the wire from resistor 27 to the
seleetivity switel, I removed this wire and found
it to be in two pieces. The two wires had been
tied in a knot. the free ends laid parallel with
each other and then covered with insulating ma-
torinl. ‘The dingram shows that there is to be
direet connection and on wiring the cireunit as
per the dingram the set owner said it played bet-
ter than when new.
James R Joxes, Ohio.

nori
RCA MODEL 14BT-1,
14BT-2 AND HBK
Thix condition may be treated as follows: Make
sure the grounding lug for the INGGTT tube shield
ix fastened to tube socket connection Neo. 1, which
is grounded to the chassis. See that the rim of
the socket is soldered to the chassis, Realign the
1IN transformers stage by stage and do not make
individual adjustments of the trimmers after
alignment, TN3 or 1A7 tubes with high mutual
conductanee should be replaced with those have
ing normat gain,

REGENERATION

—n T -

PHILCO MODEL 10-510

DEAD OR
INTERMITTENT
Check the B4 connection to the second LI°, trans-
fornier as the lead may have broken off at this
point or may be making intermittent contaet, If
the dial pointer does not move properly when on
short-waves, put powdered rosin on the string
and this will prevent a jerky movement of the
tuning condenser gang.

J. L. Baexa, Iondia,
wori
FAIRBANKS MORSE DRAIN ON
12THB B BATTERIES

WITH SET OFF
This ix due to the faet that there is a 20,000 ohm
resistor connected from the —C 161% volt lead
to ground. Although the negative lead of the BB
batteries going direetly to ground is broken by
the on-off switeh the batteries diseharge through
the ¢ bhattery and the 20,000 ohm resistor. RRe-
moval of the resistor will not atfeet the opera-
tion of the receiver.

Nend in your service notes. Wearill re-icord them for publicalion,
Tao qualify yowr nole for the NEws pou must hare obserrved the
sttre Lrowble on Lico or more idealical reecirers,

AJRLINE MODEL
62228
This is generally due to a shorted sereen hy-pass
condenser. There are two condensers C7 and Cl
having a capacity of 03 mfd. and .1 mfd. re-
speetively, Use 600 volt replacement units,

_nri
AIRLINE MODEL MAGIC EYE DOESN'T
62-2:28 CLOSE UP
This can be eliminated by removing the voltage
divider resistor 22 connected from the grid of
the magie eye tube to ground. If fluttering of the
eye is noted with this resistor out of the circuit
connect o .03 mfd. 600 volt condenser from the
«rid of the tuhe to ground.

nri

WEAK OR DEAD

SILVERTONE LOW PLATE
MODEL 6325 VOLTAGE
Cheek the eleetrolytic filler condensers and also
the 50 ohm resistor in series with the plate of
the 2576G type tube, These condensers shoultd be
checked not only with an ohmmeter for leakage
but also by substitution to see if they are open.
- 1 i

SILVERTONE MODELS PRODUCTION
6103-6 109 CHANGES

11 order to broaden the selectivity those chassis
identified with the addition of suflix number 1,
have had the connections of the first LEF, trans-
former reversed and the blue wire now goes to
134 and the red wire to the plate of the deteetor-
oxcillntor tube. This decreases the selectivity
and makes for bhetter push-button action. Some
sets also have a 22,000 ohm resistor in place of
the 40,000 ohim resistor marked R, Those ehassis
identified by the addition of sutlix number 2 have
a different first L% and second L1 transfornier,
which results in a still greater deerease in selec-
tivity. The value of 13, in these chassis ix 22,000
ohms,

wori
SILVERTONE CILASSIS
101438

DEAD AT LOW

FREQUENCY END OF

BROADCAST BAND

Remove fhe 50 micro-microfarad mica condenser

connected between the band switeh and the 1C6

mixer tube and wire direct. Also remove the 50,
(Page 29, please)
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S ——
How-To-Study

Suggestions

By DAVID H. SMITH

Chief Lesson Examiner

Force yourself to act enthusinstic about study-
ing. and yow'll become enthusiastic in a SUr-
prisingly short time, Shake yourself awake—
et some life into you. Enthusiasm can be
acquired. If you act enthusiastic long enough, you will soon feel enthusiastic, Just
being enthusiastic about radio will make your progress twice as fast!

Start studying with a bang. You know, it's a lot easier to jump suddenly into a [
cold swimming pool than to get wet gradoally, Say “I'mm going to start.,” then in- )
stantly open your texthook and start in studying. Let your peneil sharpening.
tingernail trimming, and day dreaming wait until yon are through studying.

Itelax while you are studying. Don't lot yourself get under a tension, Take things
casily and slowly. Don't worry if you have tronble in understanding something—
If you can’t understand it now, rementher that a re-reading one or two days later
will often clear things up magically,

If you are going to put in a long session of studyving, say three or four solid hours,
plian to relax completely for five minutes at the end of each hour. In that rest in-
terval, close your eyes, lean hack in your chair, and relax every musele. Forget
completely about your studies, your worries, Your daily problems—just enjoy the
relaxation. You will then be able to start in studying again completely fresh, and
will not be tired at the end of your study period,

Here is a simple way in which yYou can cut down your sleeping requirenents an
entire howr and still feel more alert than you do now, Sleep for one hour early in
the evening, either befure or after your evening meal, If you can't sleep, lie down
and relax. This one hour of relaxation or sleep carly in the evening is equal to
two hours of your regular sleeping period, so you will gain an entire hour each
day in your life,

Relax whenever you ean during the daytime—while you are waiting for some one,
while yon are riding in a car hut not driving—whenever you have no particular
duties to perform. Being under a tension makes you more tired than would o whole
day of shoveling dirt or carrving rock. Tension is caused by your emotions—by
whut you think—so wateh your thoughts. Don't, even think thoughts which pro-
duee fatigue,

Worry will never speed things up, but it will tire you out and put yon under i
tension which reduces greatly your efliciency. ere is an easy way to avoid worry-
ing when you have a problem. Instead of thinking about it every spare moment you
have, debating it back and forth in your mind, write out on a sheet of paper all of
the reasons for and against the problem at hand, Next, go over these reasons and
weigh each one carefully., Then, come to a decigsion, After making this decision,
stick to it, Devote all your energy to carrying out your decision, and yon will
magically avoid worry and confusion. If your decision is to wait a while and see
what happens, as it should be with most of our problems, resolve that you will
completely forget your worry-problem until the time for action arrives,

Lo B oo o e B
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No2 Rodo biems

=By L.J MARKUS=

The Largest radio audience in history was tuned
in to the last fireside chat by President Franklin
D). Roosevelt, A survey indieated that 709 of all
sadio families in the United States, or approxi-
mately 65,630,000 people were tuned in. In addi-
rion, the broadeast was short-waved to South
America, Central Ameriea and Great Britain and
was also rebroadeast in Canada. This gave an
additional estimated 27,500,000 listeners.
nri
When engineers in o western airplane factory
suspected that seceret aviation plans were being
taken out of the files and copied, a unigue radio
man trap was set up to eateh the eriminal, Three
ditferent employees of foreign extraction were
under suspicion, but no evidence could be secured
by ordinary means. An almost colorless fluores-
cent powder known as willemite, widely used for
sereens of television eathode ray tubes and in
flnoreseent lamps, was scittered around the bhie-
print case. Under ordinary light, this powder
wias no more noticeable than ordinary dust,
Twenty-four hours later, under various pretexts,
clothing recently worn by each of the suspects
was obtained and examined under ultra-violet
light in a dark roonm, Two of the garments sliowed
nothing unusual, but a multitude of tiny bright
stars flashed iuto view around the pocket of the
coat belonging to the third man—the guilty man,
wori

Anintercommuniention system  with  sensitive
microphones located at strategie points in a fae-
tory. wiarchouse or other commerceial establish-
ment makes it possible for the night watchman
to ¢over the entire plant simply by turning a
selector switeh to each of the microphone loca-
tions in turn and listening for unusual noises.
An inexpensive and noisy alarm clock could he
placed at eiaeh microphone location as a precau-
lion against tampering with the microphone, 1f
the watchman did not hear the clock, he would
know that the microphone had failed for some
reason, and could make a personal inspection of
that location.

nori

A microplione which rises out of the ground near
home plate when a foot lever is pressed was in-
stalled at a Wichita, Kansas, baseball park and
used by the umpire to make announcements dur-
ing a game,

nri
Although power output in watts is widely ac-
cepted as a measure of the effectiveness of a
standiard broadeast station, this wattage rating

is meaningless for frequency modulation stations,
Actual coverage in square miles is the yardstick
for an f.n. station, for antenna location, antenna
height and antenna gain must be considered along
with power. Thus, doubling the height of the
transmitting antenna will inerease the area of
effective coverage four times,
wori

Ilach policeman in Atlantic City carries a port-
able receiver on his belt. with a headphone on
one ear and an antenna over his shoulder, He ean
thus be ealled instantly by headquarters. ach
receiver consumes about 11 cents worth of bat-
tery power per day.

wor i——

Camera-sized portable radio sets with highly-
directive built-in loop aerials are being purchased
by the U. 8. Army, and used to give troops ex-
perience in handling direction-finding equipment.
nori
A new gadget which ean be attached to any radio
receiver indicites the total time the set has been
in operation, the exact length of time of listening
to each station, and the time when each station
wis tuned in. It is intended for use in making
surveys of listening habits,
nori
Forty sueccessive wire-drawing dies are used to
clongate 1 foot of 5/16-inc¢h copper rod to 11,000
feet of No. 40 wire for radio parts,

nord
n !

When the eleetric organ at a Youngstown, Ohio
church began reproducing swing musie from a
local radio station right in the middle of a ser-
mon, radio engineers were called in, They ex-
plained that when an electrie organ, publie ad-
dress system or audiophone hearing aid system
is located in the immediate vieinity of a power-
ful radio station, a phenomenon known as “ex
ternal cross-talk” may take place. The strong
radio signals are picked up by wiring or ex-
posed metal parts of the equipment, are demodu-
lated at some poor eleetrical joint where contaet
resistance exists, and are then amplified and re-
produced just as in a radio receiver. The remedy
involves shielding of wiring and exposed parts,
n i

Elevators in the oflice of the Philco Corporation
in DIhiladelphia provide “music with a lift.” An
cleven-tube console receiver with loop aerial is
located at the top of the shaft, and is operated
by wired remote control from a push-button panel
within ecasy reach of the operator inside the cle-
vator, Filters prevent motor noise pick-up.
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Wi ill Power—You've Got to Have It

By L. L. MENNE, Executive Secretary

N.R.I.

A great deal is written and spoken about will
power, Some try to leave the impression it is a
myxsterious, clusive foree. Others wrap it up in
all sorts of teehnieal terms, hinting it is a God-
siven power,

But when we strip it of all these high sounding
phrases and carefully analyze it we find, after all,
there is really nothing magical about will power.
It is =imply @ determination to complete every
taxk you begin, in xpite of all the obstacles and
stumbling blocks in your path.

Will power ix the force that drives a man on to
accomplisliment-—the human dynamo that pushes
@ man on from smaller to bigger and bigger jobs.
It is the vital foree hack of most successful men
today. All about us we see its results—big jobs
being done by men who have the will power to
do them,

We see mien physically handieapped as a result
of xickness or aceident who, by sheer will power,
have forged to the very top of their professions.
The late Charles Steinmetz who became the
recognized electrieal wizard of the day is a shin-
ing example. In our own ficld—Radio—we, here
at N.R.1., learn of lesser examples, but equally
remavkable, Just the other day a graduite from
North Carolina called on us. When he enrolled,
some years ngo, he was unable to walk because
of @ serious aflliction. But he didn't give up and
now he gets around fairly well, 1lle licked his
handicap. Moreover, he studied his course dili-
gently, and today has one of the most prosperous
Radio businesses in his community,

Another graduate does all his Radio servicing
from a wheelchair, Still another, bed-ridden be-
cnuse of a serious automobile aceident, which
probably can’t he overcome, conduets his Radio
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store from his bed by a speaker system through
which he tatks with his customers. That’s cour-
age. That's will power. I mention these ex-
amples only te draw a comparison. They should
be an inspiration to most of us.

chief asset is an
The

Let's remember this; a man's
undying, irresistible determination to win,
will to do—the will power to get ahead.

It’s the fellow with will power enough to improve
himself by work and study who gets first con-
sideration when a job higher up is to be ftilled.
It is only natural that he should. Fmployers
are looking for men who can do a job better than
the average and have the will power to keep be-
hind a plan or idea until it is put across. Such
men develop into executive material—because
they have the ability to divect the work of others

This desirable quality of will power cannot be
acquired overnight, DBut it c¢an be developed.
Iovery new task is a challenge. T'o begin with
yvou must immediately overcome the habit of
putting off until tomorrow what you should do
today. Admire men who are more successful than
yvou. Try to follow in their footsteps. You must
awaken—hbe alive to opportunity. You must be-
lieve in yourself, Your every action niust show it.
Roon people will see that you are above the
average.

Yes, sir, you can develop a power which will not
recoghize the possibility of failure. Of course.
you will not always suceeed in everything but
you will be sure you have given your best. And,
man, when you get the habit of always giving
your bhest—you are way ahead of the ficld.
“I'lIl find a way or make one.” There's a slogin
for you—that's will power.
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Detroit Chapter

Following is a report of our recent special meet-
ing. After roll call by the Sceretary, Chairman
Stanish introduced Mr. Kessel of United Motors
Service and turned the meeting over to him. Mr.,
Kessel gave a short summary on radios, parts and
accessories and the faet that money can be made
in this line with a minimum of parts stock, if
the serviceman is willing to exert a little effort.

Then with the aid of a siinple ¢hart he proceeded
to prove that 75% of service income lies in Simpli-
fied Nervice and 259 in actnal Technieal Serviee,
Mr. Kessel then went on to demonstrate simpli-
fied :ttrto radio servicing by means of a light ham-
mer of wood or rubber, a few good tubes to be
nsed as substitutes and a good vibrator for the
same purpose ; and last but not least, some good
cold-fashioned headwork.

He also stressed the faet that in new installations
ane must use all parts supplied in the kit for a
particular car, including condensers, Suppressors,
bond straps, shields, statie collections, ete. Ile
also emphasized the neecessity of the final antenna
adjustment with radio and antenna as used to-
wether in the car,

For minimum shop requirements he listed the

following :

Wood top henelr.

Serew driver, pliers, soldering iron, hookup wire,

A good battery and an antenna,

Smiall stoek of tubes and vibrators,

Service helps in the form of Service Manuals and
I"arts references or catalogs.

He then conclided with a few demonstrations and

explanations of neon sign noises; and the actual

removal of motor noises by means of bonding and

shielding. using the following:

A metal top benceh to represent car chassis.

Spark coil to duplieate motor noises.

And an ordinary metal waste basket, to represent
shiclding,

Meeting adjourned at 10:30 to give everyone a
chance to ask Mr. Kessel any questions they had
in mind.

Number of members present—thirty,

Visitors—DMr. DBrainerd, Mr. Dallen, Mr. Lide,
Detroit Representative, Awtomobile Digest.

Another mecting was devoted to the explanation
and actual use of the Volt-Ohm-Meter section of
the N.IRR.I. Tester.

There will be no mectings during July and
August, but we will resume as usual the second
Friday of September., 2000 Jos, Campau is still
oitr home address,

I Ak OLIvER, Secrctary.

Baltimore Chapter

Nince we moved our headquarters to Redmen's
1all, 745 W. Baltimore Street, our attendance
has been on the inerease. We have large quarters
with every facility. Those of our members who
have not been to recent meetings are urged to at-
tend. They will be pleasantly surprised with our
new quarters.

Another reason why our attendance has been
vood is because our Chairman Gosnell quickly
dispenses with all business we have to transact
and then we really get down to interesting work.
We have been doing the experiments in the
N.R.I. course. Starting with the very first ex-
periment we have been going through the In-
struetion Manuals under the leadership of 1. Z.
Snyder and 11 J. Rathbun. Mr. Snyder and Mr.
Rathbun prepare themselves in advance. Con-
sequently there is no time lost in reading from
the Instruction Manual, except to guide us along
the way.

We use a large table, big enough for all to get
around and sece what is going on. Snyder ex-
plains each step and oceasionally goes to the
Dlackboard to clarify some point. Rathbun
handles the tools and as Snyder explains the
operation Rathbun does the work. They are a
rood team—both expert Radio men who are doing
a fine job for the members of our Chapter.

Chairman Gosnell sees that every man has an
opportunity to ask any question he may have as
we proceed. The entire plan is very interesting
and productive. We deeply appreciate the interest
taken by Chairman Gosnell, Mr. Snyder and Mr.
Rathbun in this work.

llere is a point of importance. In order to get
the guarters we now have it was necessary to
change our meeting night. Therefore, the Chapter
members voted to meet on the second and fourth
Tuesday of each month. I’lease keep this change
in mind. We will continue to meet right through
the summer.

The Knight Portable Radio, which was raflled
by the Chapter. was won by Louise Ulrich, sister
to our Financial Secretary. We want to thank
a1l of our members for the way they supported
this raffle.

I'ete Dunu proposed that our last meeting in July
be a get-together to dedicate our new meeting
place. Refreshments will be served. We expect
a big turn-out.

Chairman Gosnell, who has been giving us bang-
up meetings. has sonte other good things in mind
to tackle in the coming months, All N.R.1. men in
this area are most welcome to meet with us. Re-
member, Redmen's Hall, 745 W, DBaltimore St
every second and fourth Tuesday of the month.
JonN W, Grasser, Neerctary.
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New York Chapter

Since our last report Chairman Gordy gave us a
talk and demonstration on I’hotoelectric Cells.
This was a very interesting talk and the mem-
bers liked it very well, We had about forty-five
present,

At every meeting Gordy is prepared to give us
some good pointers on various subjects. We won't
take space to go into details.

On other occasions when we do not have a speak-
er we hold our popular service forums. These go
over big with our members because we discuss
cveryday servicing problems, A fellow can learn
a great deal from these discussions.

While our attendiance has been forty to fifty each
meeting we feel that it should be decidedly bet-
ter. Any man interested in Radio can get much
valuable information from these meetings. We
are always glad to welcome a new member or
visitor. Ralph Baer is our latest new member.
IIe was a visitor at two of our meetings before
joining our Chapter. Now he is taking an active
part in our work.

Meetings are held on the first and third Thurs-
day of each month, 8:15 P.M. at Damanzeks
Manor, 12 8t Marks I’lace, New York City.

T. J. KUNERT. Neerctary,

n r i—

Detroit Alumnus Visits N.R.I.

William Ankeny, popularly known to our Detroit
members as Bill, was a recent visitor at N.R.I.

Bill returned to Detroit via Niagara Falls and
Canada. He covered 1504 miles in two days and
except for two flat tires, had a swell trip. Just
hefore leaving the Institute, Ankeny and Menne
were snapped, as shown above, which makes an-
other addition to the unique and interesting
Alumni Association seraphook.
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Chicago Chapter

Our last meeting, before discontinuing for the
summer, was turned over to Mr. Ketelhut, who
gave us a nice talk on refleeted induetion and
capacity, also automatic frequencey control.

New members are J. M. Skvarenina, L. D. Har-
vey and A. C. Miller.

While our regular mectings will be suspended
during July and August we will, nevertheless,
have a number of social events, the principal one
being our annual picnic. Notices of the date will
be mailed to all members, The committee in
charge promises us a gay time. We will have a
report regarding the picnice for the next issue of
the NEws.

Our next regutar meeting will be held the tirst
Thursday in September, at our headquarters,
Douglas P’ark Field Iouse, 14th and Albany.
Chicago,
JAMESs Cana, Ncerctary.
nori

Additions To N.R.l. Ham List

The following eall letters have been reporied
since the last issue of the News. In spite of the
large number of call letters so far reported, it is
felt that there are many N.RR.1. amateur operators
whose ecall letters have never appeared in the
NEws. If you are one of them, make it a poinft
to report your call letters the next time you
write N.R.IL.

WSVQF—Charles 11, Karel, Pittsburgh, 'enna.
WSRNII—Donald L. Cameron, Bellwood, I’enna.
WOAWD—E. A, I'arsons, Pierce, Colo,
WOPUX—Raymond  Glasnapp, Kmmetshurg,
Towa.
WHlLGV—D, A, Nightingale, Bruni, Texas.
WTIMM—Alfred B. Zeigler, La Grande, Oreg.
WOMGQ—Stanley D. Bartleman, St. James,
Minn,
WOPMII—Clyde Krueger, Rhinelander, Wis.
WB8KXS—Robert I'. Huunter, State College.
Penna.
WINIIL—P, Parnanen, Westminster, Mass.
WHITUW—M. J. Silvers, Raleigh, N. C.
nor i
Marshall Field's

Twelve Things to Remember

. The value of time.

The success of perseverince.
The pleasure of working.
The dignity of simplicity.

. The worth of character.
The power of kindness.

The influence of example.
The obligation of duty.

9. The wisdom of economy.
10. The virtue of patience.

11. The improvement of talent.
12, The joy of originating.

-

w

DO
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The SerVice Forum (Continued from page 23)

000 ohm resistor from the smne terminal on the
tube socket and connect it across low frequency
padder.

nri
STEWART WARNER
MODEL 112
Check the contact between the vibrator shield
can and the case, 1f motor noise is extremely bad
it will be worth while to try shielding the tone
control leads and the pilot light wires.

nori
SPARTON MODEL 301 HUM
If the filter condensers are not found to be the
¢ituse of the trouble and the control grid return
cirenits are not open, clean and tighten the
cround connection on the large 7,000 ohm wire
wound resistor,

VIBRATOR HASH

nri
RCA MODEL U-130 DISTORTION
Check for leakage in the .025 mfd, coupling con-
denser between the 6.J5 phase inverter and the
61°G type tube, Also cheek the .1 mfd. condenser
between the 6.J5 sccond andio and the control
arid of the remaining GI°5 type tubes, For replace-
ment purposes use condensers of the same capace-
ity rated at 600 volts,
NP j———
INTERMITTENT
RECEPTION
This has in some cases been traced to opening
up of the 15,000 ohm sercen supply resistor, Kven
if the resistor seems to check O.K. with an ohm-
meter it will be worth while to try another.
N r i

RCA MODEL 91BIK?

RCA MODEL U-123

DEAD ON PUSH

BUTTONS
If the receiver works normally on manual tuning
inspect the push-button scction of the antenna
transformer as it may be open.

—n r i

FADES AT LONG

INTERVALS

Check condensers ('8 and ('S6 with other 10 mfd.

units, If one of these opens the receiver will fade,

1f an inspection shows nothing wrong it will still

be best to try new condensers, both at the same
time,

RCA MODEL 13K

)
!

1
PHILCO MODEL IMPROPER MAGNETIC
3%-116 TUNING ACTION
This condition is usually traceable to frequency
drift in the magnetic tuning circuit., When re-
placing the magnetie tuning transformer PPart
No. 32-2217 it should be replaced with No. 32-2361.
The new transformer padder is designed to pre-
vent this frequeney drift.

nori
PHILCO MODEL 1% DISTORTION
I3e on the lookout. for an increase in the value of
the 1 megohm carbon resistor in the plate and
sereen eirenits of the xileneer and first A%, tuhes,

0
n

OSCILLATION ON HIGH
FREQUENCY END OF
SHORT WAYE BAND

This trouble may be corrected by inserting a 60

ohm non-inductive resistor directly in the control

arid lead of the grid cap of the mixer tube.

nri

MOTOROLA
MODEL 109K1

MOTOROLA IMPROVED
MODEL 29B SENSITIVITY
I'o pep up the receiver replace the 1,000 ohm re-
sistor in the eathode of the R.I%, tube and the 820
ohm resistor in the cathode of the first 1F. tube
with 400 ohmm 1 watt resistors. When this has
been done the receiver <hould be realigned.

nori

MOTOROLA INTERMITTENT
MODEL 29B

Check the bracket holding the tuning condenser
as this sometimes touches the volume control lugs
thus shorting out the signal.

nrai

KNIGHT MODEL NOISY WHEN IN
13-10563 CABINET
If the receiver ix nol noisy when the chassis is
removed from the cabinet the trouble may be due
to the dial escutcheon rubbing against the dial.
To eliminate this ground the esentcheon by run-
ning a wire from it to the receiver chassis.

n ri
GENERAL ELECTRIC
MODEL K-66
This trouble particularly noticeable at low vol-
ume is due to opening up of the 4 mfd. screen by-
pass condenser for the LF, stage. As a replace-
ment you may use an 8 mfd. 450 volt unit.

n ri—
GENERAL ELECTRIC
MODEL F-6:
C‘heck to make certain that the front dial plate
is bonded to the tuning eondenser frame.

nri

MOTORBOATING

INTERMITTENT

FIRESTONE DEAD
MODEL R-1431
1f the receiver is dead when in the eabinet but
pliys when the chassis is turned upside down on
the workbench examine the interior of the vibra-
tor can. If there is a burned lead this has un-
doubtedly sagged thus allowing a short to oceur,
Covering the lead with spaghetti tubing will
eliminate a repetition of the trouble,

worf
ARVIN MODEL 927

TUNING EYE
DOESN'T WORK
Before checking the a.v.e. network and trying
it new eye, check the 1 megohm resistor conneeted
inside of the magic eye socket assembly. If the
resistor is open you may install a new socket or
vou can disaxsemble the socket to install a new
resistor,
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Here and There Among Alumni Members

Lawton L. Reynolds of Okmulgee, Okla., is sound
technician for 8. F. Welsh Company, operating
over Eastern Oklahoma. Ile has also been doing
some work as instructor in Radio for the Govern-
ment,
nri

Graduate Orville I'. Keister has been in Radio
tirenty-one years. He is operator of coust Radio
station WM W, Manitowoe, Wisconsin,

nori

Commenting on a picture in last issue of the NEws
showing Chicago Chapter at a party in “high
zear,” Karl Bennett wants to know how high is
high gear. Yon should know, Earl, you were
there,
nri -
Charles |, Steinhoff has been promnoted to Scenior
Communications Operator, Watceh Supcrvisor, at
the Cleveland Municipal Airport, Cleveland, Ohio.
nori
Thomas B. Love is Staff Sergeant in the 1Sth
I'ursuit Squadron, stationed at I't. Richardson,
Anchorage, Alaska, le is an Airplane Mechanie,
par excellence,

nori

T. B. Herndon of Mansficld, La., called at the
Tustitute to sce Mr. Smith. He is President of a
S50.000 Radio corporation, The State of Louisi-
ana called him in to act as head aof the Acro-
nantical Nection for the state. Mr. Iferndon was
in Waxhington as the representative of the Gov-
crunor of Louisiana.

nori
I'rederick 110 Brill is control operator at WDHRC,
Hartford, Conn. I’'revious to accepting this fine
Job he held the position of Supervisor of Radio,
N.Y.A. of Connecticut,

nor o
We have a letter from James G. Pope, who is
PRadia operator on board a British Merchant ship,
informing us that he is again putting out to sca
after a rest in his native England. He sends re-
gards to the many friends he made when he
visited  Baltimore and  Philudelphiac Chapters
while in port at these points. Good luck, Pope.
Your courage in the fuce of dangerous duty hus
won great adiniration for you.

nor i
I'eter Van Bendegom is operator and maintenance
man at Police Radio Station WPEB, Grand
Rapids, Mich, 1le is also I’resident of Grand
Rapids Lodge, No. 97, Fraternal Order of Police.
(htite a fellow,

]
W. B. Parrish of Frankfort, Ky., muade cnough
uoney before graduating to pay for his course
and part of his college education. He now has a
prosperous Radio business, and owns his home.
Did over $10,000 in business during the last year.

Page Thirty

We’'ve been
getting cards
from some of
our members
who are on
vacation.
They are very
much appre-
ciated. All, as usual, are “having a good time—
wish yon were here.” Yeah! We know what you
mean, fellows, Iappy motoring!

nr v
Did yow hear the anc about the fellow who wired
his awife “wish yow acere here” The blits was on
because the telegraph company left the last “¢”
off of “here” Happy Landing!

nri
Robert 1L Dell of Arlington, N..J., has an interest-
ing job with Western Electrie as a tester—analyz-
ing filter circuits. Says he never dreamed that
there was so much test equipment or of such
good quality and aecuracy.

7 r i
Charles E. Burch started awcork at WHUDB, the
day he got his commercial lieccnse, A wmonth later
he got an offer from WSIX, Nashrille. Tenn., and
that's achere we find him today helping get the
station lined up for inercased power to 5,000
watts.

n i
Harold R. Totter is working for RCA at Bloom-
ington, Ind., as Radio trouble-shooter,

nori
George LaBerge is Radio Operator at the Air Ob-
servers School at Prince Alhert, Susk., Cunada.

nori
Another proud father! W, W. Moody of St. Louis,
Mo., announces a baby girl at his house. Name—
Joan Olivia Moody. Sayxshe already shows signs
of developing into a movie star.

nor i
And Leonard B. Little of Haouston, Teras, tells
us baby Patsy Ruth arrired at his house. He
says he is going to train her to keep his hooks.

nori
A little tough luck for Joseph Maciejewski sent
him to the Bloomshurg, I'enna., hospital for an
operation. Ile is getting along nicely.

2 ri
Npeaking of operations our Assistant Publicity
Director, Stuart M. Armstrong is recovering from
an appendectomy, as this is written. With all of
us at N.R.I. pulling for him he just had to get
well in record breaking time.

nori
We have just seen a copy of the Kentueky Peace
Officers magazine which eredits our member,
Captain Roy E. McConnell of the Evansville, Ind.
Police Department as probhably having done more
than any other individual toward the creation of
an ether “net” to foil eriminals in the Hoosier and
Bluegrass states,
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What We Like to Hear

The article by J. I, Straughn, “Developing the
Ability to Diagnose Receiver Troubles” was per-
feet for the servieeman,
STANLEY GLADYS,
Arborg, Man,, Canada.

nor i

Puzzling Radio Questions
I like the NJRR. News. It is a big help. I'uzzling
Radio Qnestions is my favorite (if T have n
favorite—it’s all good.) Dy the way, I live
near John J, Cleaver of Perth, Ont. (mentioned
in last News). 1 must call on him,

W. 5. BERrY,
Elphin, Ont., Canada.

One of Many Similar Letters

Ivery copy of NaTioNar Ranto NEws is very in-
teresting, but in the last two issues I found maeh
food for thought. The arvticle by J. B, Straughn
on “Developing the Ability of Diagnose Receiver
Troubles” was a lesson in itself, Of course I en-
joy the rest of the NEws, too, Give us lots more
like that “Receiver Troubles™ and “Questions and
Answers,”
Rogert 5. STONE,
Dorchester, Mass,

— nori
Appreciated Comments

Congratulations on the “IPuzzling Radio Ques-
tions and Answers,” I would like to see more
questions in future issues like those at the end
of Mr, Kaurfman's article, “Getting I'ractical Ilx-
perience at ITome,” T put in a half hour’s study
on that cirenit diagram in order to answer those
questions and I believe suceh study is beneficial
to most of us, Ceoncerning the controversy over
cJay and Ozzie,” T think onr magazine can hest
serve us by devoting its pages to faet rather than
fiction, althongh 1 admit their adventures are in-
teresting,

ROBERT A. MILLER,

Roaring Xpring, Penna.

A‘grm.,

srq O ‘!{

B

AR:

Interesting Lessons

My last two lessons dealing with loudspeakers
were very interesting. Before I started I thought
there wasn’t very much to learn about speakers
in general, but now I realize I was wrong. I
don't think I have studied any lesson or lessons
that were more interesting than the lessons on
loudspeakers.
DoxaLp KERLEY,
Illkin, N. C.

nori -

Wealth of Information

Are you staying up nights, Lditor Menne? 'The
last four issues of the NatioNan Rapvio News have
been extraordinary. I want to congratulate you
on its improvement,

Those articles by Straughn, Kaufman, Scott and
Armstrong contained a wealth of information,
which should be illustrated on large, deseriptive
charts and neatly displayed on the walls of every
radio shop and lab,

“Education and the Diffusion of Knowledge” was
a timely article in your last isswe, I am an ad-
mirer of Daniet Webster.

Maybe we can soon class Mr, J. E. Smith, the
“wise man.” Iis words of wisdom are delightful,
inspiring and ave truly a guide to follow! My
wisdom teeth are gone but I ean always digest the
words of the wise,
CLyoe D. KaEpact.
Washington, D. C,

nori

Those Two Guys Again

I liked the instructions on “ITow to Court a RRadio
Girl” in a recent issne. By the way—can’t we
have more of Jay and Ozzie? They're the “cat’s
whiskers” when it comes to detecting the crooked
guys, I'ut them to work again,
3. McGEIEE,
Areadia, Fla.
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Adoption of Television Standards
Paves Way for Commercial Service

Pelevigion e¢an now make its nation-wide com
mereial debut under the auspices of regulations
adopted by the Federal Communications Commis-
xion, effective July 1, 1041,

Whereas i year ago the Commixsion found the
televizion indostry divided. recent developments
demonstrate the industry ix “entirely in agree-
ment that television broadeasting ix ready for
stundardization.”  Aecordingly, the Connnission
had adopted, in substance, the standards as pro-
posed by the National Television Xystem Commit-
tee at the March 20 hearing, as well as the rules
and regulations submitted at that time.

These standards, obzerves the Conmmission, “rep-
resent, with but few exceptions, the nndivided
engineering opinion of the industry.” They “sat-
isfy the regquirement for advaneing televixion to
i high level of efficiencey within presently known
developments,”

This “go-ahead”™ signal fulfills the Commission’s
promise of last year that axs soon as the industry’s
engineers were prepared to approve any single
systent the Commission would consider fult com-
mercialization, The showing made at the March
hearing supported the Commission’s previous ae-
tion in declining to sct standards when the in-
dustry was sharply divided and any attempt to
Lhave done so would have frozen the state of the
urt to the then unsatisfactory level of perform-
ance, The approved standards alleviate the prob-
lom of different receivers heing required to “key”
into varying competing transmission  systems.,
The standards take cognizance of recent out-
standing improventents in synchronizing signals
which contribute materially to a more reliable
operation,

Frequency moduliation ix required for the sound
tecompanying the pictures, Thus, television is
now benetited by the recent developments of fre-
quencey modulation,

Other developments ave provided for in the re-
quircment that the standards be aecorded six
months of practical tests, at the conclusion of
which further changes may be considered, with
particular referenee to color television, Program
stations are encouraged to cengage in experi-
mentat color work.

On the record made at the March hearing, the
Commission fixes 15 hours a week as a reason-
able mininmun for program service.

The Commission adheres to the poliey set forth
in its report on the April, 1940, television hear-
ing, which precludes more than three television
stations being under the same control, Thix is
to preserve the publie benefits of competition in
the use of the limited number of channels,
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