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Stick--
and You'll Win !

“ITow can I make a success?” is a question often asked
the suecessful man, The simplest answer to that ques-
tion is “finish whatever you start.”

“But suppose T change my mind, discover I made a
mistake, that the thing 1 started on isn’t going to be
what I thought it was at all?” is the usual come-back.
Right there is where the most vital point of all is over-
looked: that until success is attained the individual
tasks confronting you are relatively unimportant in
themselves; that the really important thing is their
effect upon you. what you learn from them, the practice
in succeeding that you acquire in accomplishing them. Most of the jobs given you
or that you wish on yourself probably aren’t worth a stack of hayseeds—but pou
are.

Sure, we can always find plenty of reasons for quitting, more reasons than for going
ahead. But what do you accomplish, what do you learn, by quitting? Only how to
quit ; more about how (o fail.

No truer words were ever spoken than “there is no such thing as failure; there is
only the ceasing of effort.” Obviously if success in any undertaking is dependent
upon effort (and we all agree that it is) then the more elfort we make, the greater
our success. This does not mean that you cau trace the success present in every ef-
fort but il is there just the same. It's a case of cause and effect; you cannot have
one without the other, but if you have one you've yof to have the other, whether
you can tind it or not. You don’t attain success all at once, in one jump. You succeed
hy degrees and the degree of success is in exact proportion to the degree of effort
cxpeuded,

“Nothing succeeds like success.” Think aboul this age-old saying for a moment.
What does it mean? Simply that each success paves the way for further success.
IHow? Why? Ouly because the habit of succeeding lias been unalterably fixed; be-
cause he who succeeds is determined to finish everything given him to do and will not
quit until he does tinish, Ile can’t fail because failure is merely a ‘“ceasing of effort”
and he just won’t quit trying until he’s won.

The successful man is not a success primarily because of what he has done but because
of what he is., And he is what he has made himself by pushing through to success
whatever jobs were given him. Tt is not the jobs in themselves that made hinr; it's
what he did with them.
1% IR, HAAS,
Viee President and Director.
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EQUALIZING
A. F. AMPLIFIERS

By PAUL H. THOMSEN

N. R. I. Consultant

QUALTZATION of an audio frequency ampli-

fler involves the introduction, into the am-
plifier circuits, of certain electrical components
which change the frequency response of the ani-
plifier. There are two distinet reasons for equal-
izing an amplifier: 1, to obtain a flat electrieal
frequency response; 2, to obtain a flat acoustical
frequency response. Flat electricatl frequency
response means that the gain of the amplifier
is the same for all frequencies in the range be-
ing handled. Flat acoustical frequency response
means that all frequencies in the reproduced
sounds have the same volume relation to each
other as do the sound frequencies at the pick-
up point; this is accomplished by making the
amplifier itself compensate for deficiencies in
the frequency response of the sound pick-up
device and the reproducer. and also take into
account the acoustical qualities of the location

PAUL H. THOMSEN

(quency response of the high fidelity transformer-
coupled A.F. amplifier of which a simplitied
circuit diagram is presented in Fig. 2; a type
86 tube feeds two type 56 tubes in push-pull,
and these in turn feed two type 2A3 tubes op-
erating in push-pull as class A amplifiers and
delivering an undistorted power output of 15

of the system. watts. From the frequency response curve in
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Fig. I.

The frequency response of an A.F. amplifier is
a measure of its ability to amplify at various
frequencies in its range; when this information
is plotted in the form of the curve shown in
Fig. 1. we have the frequency response curve of
amplitier.

the This curve indicates the fre-
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Fig. 2. Simplified circuit diagram of & representative
A. F. amplifier.

Representative frequency response curve of an A. F. amplifier.

Fig. 1 you can sece that the amplifier has a uni-
form gain of 69 db for all frequencies hetween
100 and 3.000 cycles (has a flat electrical re-
sponse over this frequency range), dropping
about .7 db at 60 cycles and dropping about
4 db at 10,000 cycles.

When one of the transformers, tubes, by-pass
condensers or resistors in the amplifier circuit
in Fig. 2 becomes defective. the replacement
part used should have exactly the same char-
acteristics as the original part or clse the fre-
quency response of the amplifier will be changed.
This applies to these same parts in any other
AT amplifier used in radio receivers or trans-
mitters, in public address systems, electrie
phonographs or theatre sound systems.

There are oceaxions, however, when an exact

replacement transformer, choke or tube cannot

be secured; in cases like this it is necessary
(lage 4, please)
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Equalizing A. F. Amplifiers (Continued from page 3)

to duplicate the part as closely as possible then
make a check of the frequency response. 1f the
original frequency response is not obtained, then
rhe amplifier will have to be equalized by in-
serting in it certain special equalizing circuits
and adjusting them until the original frequency
responise is secured.

Although equalization is most often cuarried out
after some part of an amplifier is replaced, it is
also utilized to improve the frequency response
characteristic of an amplifier or to give a flat
electrical response to amplifier stages which are
heing added to an already equalized amplifier.
Since equalization which results in flat acous-
tical response is too lengthy a process to be de-
seribed in this short article, only equilization
which results in a fHiat electrical response will
be considered here. The procedure to be de-
seribed can be used equally as well to duplicate
any frequeney responge curve, even though not
flat, provided the original curve is at hand.
The frequency response curve of an amplifier,
or suflcient data to indicate the relative re-
sponses at various audio frequencies, is gener-
ally given in the instruction manual or in litera-
ture sapplied hy the manufacturer; this curve
serves as a guide during the equalization
process,

Test Equipment Required. Suitable measuring
equipment must be available in order to deter-
mine the effectiveness of any equalization in-
trodunced into an amplifier ecircuit. The equip-
ment consists of an audio frequeney signal gen-
erator (AF.S.G) and twoe vacunm tube volt-
meters (or two copper oxide voltmeters which
are free from frequency diserimination over a
range at least as wide as 15 cycles to 15,000
cyveles). The AK.S.G. should be eapable of pro-
ducing a sine wave signal of any frequency he
tween 30 and 15,000 cycles and delivering a
voltage of approximately 1.5 volts across a 5,000
ohm load with very little harmouie dixtortion.
The voltmeters should have low voltage scales.
preferably reading from 0 and 3 volts, Multi-
pliers should he at hand so that any voltages
hetween 0 and 250 volts can be measured with
the pointer near mid-scale to secure maximum
accuracy.

Connection of Test Equipnment to A07. Ampli-
fiers. Since the values ot the terminating con-
nections to an amplifier affeet its frequency re-
sponse aud gain, it is important that impedance
matelhies be secured at the amplifier input and
at its output. Data is generally available re-
earding the input and outpul impedances of
factory-built equipment, hut there will be cases
where this information may have to be secured
by actual measurements.

Page Fuus -

How to Determine the Input Impedance of an
A.F. Amplifier. The input terminals of an A.l°.
amplifier are often connected directly to the out-
put of the device which is producing the A.F.
wignal. When this type of A.F. amplifier is at
hand, we may consider its input impedance to
he equal to 1 megohm.

! 3 ow *OFF 5 —————
| 00000 ’ )
100 £ AMP
AF.S.G. XX v B A,
1 .
_— 2 ALMRZM 6 L.
MWWY— 500000 OHMS

Fig. 3. Circuit for determining the input impedance
of an A. F. amplifier.

If the input circuit of an A.F. amplifier con-
sizts of some coupling device such as a volume
control, transformer, or a special pad. then the
substitution method of determining the input
impedance of the amplifier should be used. The
AF. amplifier in this case is turned off. discon-
nected from its signal source and conneeted into
the cirenit shown in Fig. 3. The A F.8.G. is set
to either a 400 cycle or 1,000 cyele reference
frequency and its voltage output is adjusted for
its maximum value, which may be several volts.
Resistor 11, having a resistance of 100.000
ohmy, is used to divide the AF.8S.G. voltage
hetween the AF. amplifier and rheostat 12,
whiceh has a resistance of 500,000 ohms. With
switeh SW at position A, there will be a certain
voltage between points 3 and 4. This voltage
will be indicated by V. a vacuum tube voltmeter
or copper-oxide rectifier type voltmeter. The
switch is changed to position I3 and R2 is ad-
justed nntil V reads the same value as hefore;
fhe ohmie value of 132, as measured with an
ohmmeter connected bhetween points 4 and B
when switch SW is in its “off” position, is now
exactly equal to the input impedance of the
ALK, amplifier in ohms.

How to Determine the Output Impedance of an
AF. Amplifier. When a single output tube of
an AF. amplifier stage feeds into an unknown
load, as is the case in Figs, 4A and 4B, we can
assunme that the plate load impedance in ohmns
is equal to the plate load resistance of the tube
used (this Dbeing the condition at which masxi-
mum power output is obtained). The correct
operating plate load impedance can here bhe
determined from a tube chart.

Oftentimes an A¥. amplifier will have an out-
put transformer as is the case in the circuits of
I'igs. 4C and 4. The impedance between points
1 and 2 in each case can he measured by the
substitution method shown in Fig. 3. The am-
plifier is turned off, a resistance (2 watt rat-
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Fig. 4. Types of A. F. amplifier output circuits.

ing) equal to the plate load resistance of the
last tfube is connected hetween points 3 and 4,
and the ecircuit in Yig. 3. consisting of the
AFS.G, R1L, R2) vV oaud $W, is connected to
terminals 1 and 2. The value of R2 which
makes the meter V read the same for switeh
settings .\ and B is then the output impedance
of the amplitier. (In the case of a push-pull
amplifier the value of the resistor counected be-
tween points 3 and 4 would have to be twice the

plate load resistance recommended for one
tube.)  After the output impedanee has been

determined, bhe sure to remove the resistor
"

which was connected to points 3 and 4.

Amplifier Output Connections for Equalizing.
Certain precautions must he observed when con-
necting the vacuum tube voltmeter to measure
the output of an amplifier being equalized, de-
pending upon the type of output eiremit.

In the amplilier output circuits of the type
shown in Fig. 4A, the plate voltage must not he
lowered by the resistance load which is eon-
uceted in place of the usual amplifier load dur-
ing the eqgualization process. It is therefore
necessary to connect between the load resistor
and the amplifier output o choke and condenser
circuit like that in IFig., 4. Choke CII must
have an inductance of at least 30 henries when
normal D.C. plate current flows through, yet
must have a very low D.C. resistance so it will
not drop the plate voltage too much, Condenser
C is of the paper type, at least 2 mfd. in size
and having a voltage rating equal to about twiee
the plate voltage of the stuge. The loud resistor.
having an ohmic value eqgual to the plate load
impedance of the stage. is connected to points
7 and 8,

With a circuit like that in Fig. 413, the required
loadd resistor can be eonnected directly to points
I and 2 of the amplifier during the equalizing
Process,

With circuits like those in Irigs. 4C and +D, the
required value of load resistor is connected di-
rectly to output terminals 1 and 2.

In each case the power-handling rating of the
load vesistor must be af least equal to the
pawer output value of the outputf stage. The
voltineter used to measure the outpul voltage
is, of course, connected directly across the load
resistor terminals.

Matching the A.P.8.G. to the Input of the AF.
Amplifier, The amplifier input connections for
equalizing are gziven in Fig. 5; the voltage di-
vider or pad counsisting of the resistors 111, R2
and R3 is necessary (o matceh the input im-
pedance of the amplifier with the output im-
pedance of the A F.8.(i. When resistor R3 has a
resistance cqual to 909, and R2 a resistance
cqual 1o 10% of the imput impedance of the
amplifier under test, satisfuctory matching will
be accomplished. Resistor R1 should be at least
five times the value of R2, so that the shunting
effects of the output of the A I.S.G. will not
materially atfect the value of resistor R2. Re-
sistors N1, R2 and R3 may be 1 or 2-watt carbon
or metallized resistors.

The voltmeter V indicates the voltages between
points 1 and 2 at the output of the AT.S.G..
knowing this voltage and the values of R1 and
R2. in Fig. 5, we can calculate the voltage he-
{ween points 3 and 4, which is the amplifier in-
put voltage, by multiplyving the voltmeter rcad-
ing by the ratio of RR2 to the total resistance
across the meter (R1 + R2).

Tet us consider a typical example: If the AF.
amplifier has an input impedance of 500,000
oluus. R will be nine-tenths (90%) of this
value or 450,000 ohms and R2 will be 50,000

ohms, The winimmn value for R1 is then five
(Page 6, please)
— ‘ : 2
—WWWWW—e—
AFSG R E I
T 1\ R | AF Ave
L LT b |

2

|

Fig. 5. Matching circuit.
Page Five
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Equalizing A F Ampllfiers (Continued from page 5)

times 50,000 ohms. or 250,000 ohms, The total
istance across V (R1 + RR2) is then 250,000
+ 50,000 or 300,000 ohms, and 50,000 — 300,
000 or 1/6 is the value by which we must multi-
ply each reading of V to get amplifier input
voltages. The input voltage may be reduced to
any desired value by increasing the ohmie value
of 1I11. This simple method of reducing the in-
put voltage applied to the A.I%. amplifier with-
out changing the output voltagze of the AF.8.G.
makes it possible to sclect the most suitable volt-
age for measurement purposes when checking
very sensitive AF. amplifiers; the readings of V
ave thus gufficiently high to be read with ease
and accuracy.

Adjusting the Amplifier Input Voltage for
Equalizing. The first step in the actual equaliz-
ing process*is to determine the frequency at
which maximum amplification is ohtained.
Swing the AF.8.G. over its entire frequency
range sceveral times while watehing the output
voltmeter (which is, of course, set at the proper
voltage range) until you have found the fre-
queney at which a maximum voltage reading is
ohtained.

Now calculate the correct output voltage for
rated power output by dividing rated power
output in watts by the load resistor value in
ohms, then taking the square root of the result.
If the maximum output voltage which you mea-
sured is higher than the correct value for rated
power, reduice the input voltage either by in-
creasing the value of RR1 in the input circuit or
by reducing the output of the A.F.S.G. With
this input voltage value, then. the rated power
output value of the amplifier will never he ex-
ceeded while equalizing.

Gelting a Frequency Response Curve. In order
to determine how much equalizing, if any, and
what type of equalizing is neecessary for the
amplitier in  question, a frequency response
curve must be plotted on paper (ov pietured
mentally) after data for it has been secured
by actual 1measurements. If the voltmeter
which is used to measurc ountput voltages also
hax o db seale and you know how to interpret
its readings, the problem is simple. Simply take
readings of gain in db, with the apparatus set
up as previously described in 10 cycle steps up
to 100 cycles, in 100 cycle steps from 100 cyceles
to 1,000 cycles, and in 1,000 ¢ycle steps for all
higher frequencies, amd plot these values againsi
frequency or logarithmic graph paper exactly
as was done in Fig. 1. 1f the resulting response
curve does not meet requivrements, then one of
the equalizer cireuits liereafter described must
be introduced into the amplifier and adjusted
until the desired frequency respouse is ob-

Page Six

tained.* Several test curves may be necessary.
Bqualizer Circuits. Regardless of the method
of equalization introduced, those signal fre-
quencies which are excessively amplified must
he reduced to the intensity of the wenkest
signal frequeney if we want flat clectrical re-
sponse. In other words, if the output voltage of
an amplitier is 100 volts at 1,000 cycles and but
40 volts at G0 cycles, the 1,000 cycle signal in-
tensity must be lowered to the 40 volt level for
equal response at these two frequencies. This
naturally means that the amplification of the
amplifier is reduced at the 1,000 cycle frequency.
If the over-all amplification after equalization
is not enough for satisfactory operation, more
amplification must be introduced, but distortion
due to over-loading of a particular stage in an
amplifier must not be permitted. This means
there is a limit to the amount of equalization
whiclh ean economieally be introduced into an
amplifier cireuit.

KQince most of the equalizing problems encoun-
tered in the field will require either the raising
or lowering of the lower or higher range of
audio frequencies amplified, the simpler types of
*If the output voltmeter used does not indieate gain
direetly in db, you will have to record the output
voltage readings at each frequency setting of the
A.T'S.G. and convert these voltage values to db values
by means of the following formu%]u):
2 T

Gain in db = 6.02 4+ 20 log — - 10 log -~
V1 Y

Here V2 is the .\ F. amplifier output voltage in volts,
V1 is the A1, amplitier input voltage in volts, r ix
the input impedance of the amplifier in ohms and R
is the ohmic value of the load resistor.

('age 9, please)
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Ohe Laboratory Page

By GEORGE J. ROHRICH

The purpose af this department is
to turnish supplemental experi-

ments to students who have com- Laboratory

pleted their Ilome Laboralory malerial necessary
Course, hut who wish additional
laboratory experience. You are constituie an

not required to perform these er- thun an
periments, but you will guin in-

creased hknowledge by doing so.

Most of the material required will
be that received as part
Course.

of the
Any  other
can be pur-

chascd very reasonably and will
incestment
2xpense, as it will serve
ag replucements in gervice work
or be wseful in your shop later.

rather

George J. Rohrich, Engineer
in Charge N. R. |. Laboratory

EXPERIMENT NO. 57

Objeet: To study the voltage, current and re-
sistance distribution in a cireuit.

Apparatus Required: 0-50 voltmeter (item No.
12) ; 0-H milliammeter (item No. 1; test prods;
one 45 volt battery, tapped at 22 volts.

Erperimental Procedure: 1. Connect the test
prods to the 0-50 voltmeter and test the voltage
of the bhattery at both the 22 and 45 volt ter-
minals, 2. Remove the test prods and ~onnect the
two meters in series as shown in Fig. 85 on page
8. Conuect across the 22 volt section of the bat-
tery.

Obscrvations: 1. Voltage tests with the 0-50 volt-
meter will show readings between 40 and 50 volts
tor the battery if it is in usetul condition. A new
batrery often tests between 45 and 50 volts al-
though the valtue printed on the baitery is only
45 volts. This is due to the fact that the battery
consists of thirty cells in series, each having
slightly more than 1.6 volts. This voltage value
drops gradually with age and use. The meter is
thercefore not necessarily inaccurate if it reads a
higher or lower voltage than 45 valts. Many
factories place a date on the hatteries so that
fresh batteries having at least 45 volts available
may be ohtained when purchased.

When testing across half of the battery you
test the voltage of fifteen cells normally giving
ahout 22 volts. However, even if the reading is
different from the expected value of 22 volts, the
hattery may not be at fault. This varia-
tion could be caused by the fact that meters can-
not be made whicli are accurate over the entire
scale, unless the meter is calibrated by hand.

This is done only for special (and very expen-
sive) laboratory meters.

Manufacturers of radio parts such as resistors,
condensers and the niore inexpensive meters are
permitted a tolerance of plus or minus 109%.
Special parts and higher grade meters are ob-
tainable with closer tolerances, such as 29, or
5%. It is important to remember that highly
accurate voltage, current and resistance measure-
ments are seldom necessary. In mathematics
numbers are considered to be exact. On the con-
trary, a physical measurement is always an ap-
proximation.

2. The resistance of the voltmeter is 3300 ohms.
The millinmmeter has a resistance value of 2000
ohms. We can now regard the parts of Itig. 85
as being the circuit shown in IFig. 86. The total
resistance is 2000 plus 3300 ohms, or 5300 ohms.
Iy Ohm’s Law the e¢urrent will then be 22.5 volts
divided by 5300 ohms, which equats .0042 ampere
(4.2 milliamperes). Your millinmmeter reading
should approximate this value.

As the voltmeter indicates 14 volts and we have
available 22.5 volts, reasoning will indicate that
8.5 volts must exist across the milliammeter.
Ohm’s Law will check this also. Multiplying the
current by the resistance of the millinmmeter
(.0042 times 2000) gives a value of 8.4 volts,
which is a value within our ability to read the
meter scale. This indicates that the milliammeter
is also usable as a voltmeter. By muitiplying any
current value indicated by 2, the voltuge across
the meter is given. The 0-5 milliammeter is (here-
fore also a 0-10 voltmeter,
(Page 8, please)

Page Seven
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The Laboratory Page {Continued from page 7)

Theory of Operation: A meter, regardless of cali-
hration. is a current operated device, The move-
ment of the hand is caused by a magnetic flux,
caused by a current flow through a coil of wire.
Meters differ only in sensitivity. calibration and
resistance, both internal and additional resist-
ances being considered.

The resistunce of a meter sometimes is an im-
portant factor in making the hest use of it us
an amumeter ov a voltmeter. In general a low
resistance meter is used ax an ammeter and a
high resisrance meter is used as a voltmeter. A
meter having a moderate
amount of resistance can
he used as a voltmeter
in low voltage circuits
while it can also be used
as an ammeter in a high

From the above explanation it would appear that
(he millinmmeter cannot be used for accurately
measuring the amount of current flowing in any
circuit, However, in a high voltage circuit which
contuins high resistance, this meter can be con-
neeted in series to measure the current without
changing the value of original current to any
large extent.

Let us take an example to illustrate the case.
1et us take 50000 ohms and connect it into a 100
volt ecircuit. By Ohm's Law we know that the cur-
rent will be (02 ampere or 2 ma, Now if we in-
clude the 2,000 ohmn
meter into the cireuit,
the total resistance will
be 52,000 ohms. By

0

7] 2_§3 Ohm's Law we find that
T the current will be .00192
()L ampere or 1.92 ma. The

pt:

voltage cirenit. Still, this MA | addition of the meter
meter of moderate resist- r ' T changed the original cur-
ance makes a poor am- t = %"f—" oS = - rent only by eight-hun-
meter in a low voltage dredths part of one milli-
civeuit and it makes a FIG. 86 FiG 87 ‘ ampere and, therefore,

poor voltmeter in a high
voltage cireuit. [

the error
able.

is not notice-

EXPERIMENT NO. 58

Objects: "o show how melers may he compared
and to extend the range of a meter.

Apparatus Rogwired: The same as the previous
experiment with the addition of the potentiometer
(item No. 13).

Keperimentel Irocedure: 1. Connect the voli-
meter across the 45 volt battery and note the
reading. 2. Conneet the potentiometer to the
milliammeter as shown in Ifig. 87. Rotate the
dial to 100 and connect the combination across
the 45 volt batterv. Now rotate the dial of the
potentiometer until a comparative reading is ob-
tained on the milliammeter. In other words,
if the voltmeter indicates 42 volts, adjust the
potentiometer until a reading of 4.2 is obtained
on the milliammeter.

Observations: The potentiometer serves as a
current limiting resistor. redueing the current
to a value which may be indicated by the milli-
ammeter. The proper setting for a comparative
reading will normally be. obtained at about 80
on the potentiometer dial. When the setting has

Page Eight:

heen fouud, the milliammeter will be a 0-50 volt
neter as long as the potentiometer is unchanged.
All readings obtained on the millianimeter may
now be multiplied by 10 and read as volts.

Theory of Operation: Adding resistance in series
witlt o meter will extend the range of the meter.
All vood meters utilize this principle. The funda-
mental meter has low resistance, multipliers be-
inr added in series to furnish the necesxiry re-
sixtance to limit the current. eonsidering the volt-
age range to he employved. The meter is then
calibrated in volts by comparing the readings
obtained when counceted to a standard voltage
source along with a standard meter. We are
using the 0-30 voltmeter as our standard, which
means we caunot obtain a higher degree of
accuracy than the original rating, plus or minus
10%.

However, if we employ a laboratory meter for
comparing readings, higher degrees of aceuracey
may he obtained. By using several voltage
sources, we may calibrate our meter for every
degree on the scale, it such accuracy is desired.
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Equa'iZing A F /A\mpllflers (Continued from page 6)

cqnalizer cirenits will he considered first. These
types of equalizers employ a combination of re-
sistors. condensers and tuned circuits whieh act
as voltave dividers, dividing the circuit voltage
in a ditferent manner for edach frequency, or
serve fo shunr the input circuit of an amplifier
stuge a different awount for each frequency.

Loecation of Equalizer Circuils. Lqualizer eir-
cuits may be iniroduced between any two stages

R!
| 3 | L 3

ClI
RI

L 2V}

and 613, points 1 and 2 in each case are con-
nected together, and the grid connection for the
tollowing tube is changed over to point 3 of the
cqualizer circuit.

Since resistors R1 and R2 in Fig. 7B are con-
nected in series, with the grid of the next tube
coing to their cominon point (3), there will be
a division of the signal voltage which varies

with frequency because the reactance of C
| R 3
b R
cl 2
R2Z
3
‘P

=

©

Fig. 7. Equalizer circuits.

of an A F. amplifier, as at points 1 and 2 in
IMgs. 64 and G5, or al the input of the first
srage of the amplitier, as at points 1 and 2 in
Fig. 6C. As a general rule. place the equalizer
circuits as close ax possible to the amplifier in-
put. for this lessens the possibility of overload-
ing any of the stages at certain frequencies,

Cutting Down the High Frequency Response.
The equalizer cirenit shown in Fig. 74, cou-
sisting of a resistor R and condenser C in series,
will serve ro eut down gradually the response
of an amplificr to high frequencies; points 1
and 2 of this circuit are connected to points 1
and 2 of the amplifier circuits in Fig. 6. R can
be a 250,000 ol variable resistor, o you cun
adjust its value to get the desired amount of
egqualization: C should have a value somewhere
between 0001 nifd. and 03 mfd. The larger the
value of (' and the smaller the value of 1t, the
more will the high frequencies be ent down.

The circuits in Ifig. 7B and 7C also serve to cut
down the highs when points 1 and 2 on them
are connected to points 1 and 2 in the circuits
of I’ig. t, hut the effect is more gradual, with
even the lowest frequencies being cut a small
amount.

Cutting Down ithe Low Frequency Response.
The intensities of the low audio frecuencies be-
ing handled can be cut down gradually, with
the lowest frequencies attenuated the most by
using the cirenit in Iig. 7B as a voltage divider.
For amplifier cireuits like those in Figs. GA

varies with frequency. At high audio frequen-
ciex condenser C1 uacts as o short-circuit path
across R and full signal voltage exists across
12 for application to the next srage. At low
frequencies the reactance of C increases, with
the result that there is a voltage drop across
R1 and C1 and less voltage ix applied to the
grid. The values of RL and RR2 depend upon the
amount of equalization required; in any event
their ftotal series resistance should not . be more
than 2 megohms, The best value for C1 can he
found by first using a 0005 mfd. variable air
comvlenser; the greater the value of C1 in micro-
tarads the wore will the low frequencies be cut
down und the lexs will the medium low frequen-
ciex be cut down. With a circuit like FKig. 6C,
however, the grid connection to its potentio-
meter It is left unchuanged, and the upper end
of the noteniiometer is connected to points 3 in
Fig. TB.

Tintroducing Peaked Response. It is sometimes
dexirable to raise the response at a certain
aroup ol frequencies, giving what is called
pealked response. This may be accomplished by
using a resonant cireuit such as L1-C1 in Fig.
TC. When the resonant circuit is conneeted in
<eries with R1 and in shunt with the input of
an amplitier stage, the grid connection of the
stage being left unchanged. thiere will be maxi-
mum impedance between points 1 and 2 at the
resonant frequeney of L1-Cl, and this resonant
frequency will he amplified to a greater extent
than other frequencies. The amount of peaked
{Page 10, please)
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Equalizing A. F. Amplifiers  (Continued from page 9)

response introduced will be controlled by the
resistanee of 111, Use a variable resistor for R1
until you have secured the desired amount of
equalization, then substitute a fixed resistor.

The circuit shown in Fig. 7C may also be used
to cause a decrease in amplification at the re-
sonant frequency of the tuned ecircuit, by con-
neeting tie grid (or the upper end of potentiom-
eter 1 in the ecase of I'ig. 6(7) to point 3 instead
of point 1. The amount of reduction in gain
will Le dependent upon the value of R1; the
lower the value of R1, the greater will be the
attenuation of resonant frequeney signals.

L=
==

AAAAAAAAA
LAAAAAALAS

Inverse feed-back circuits.

Fig. 8.

Combinations of Egqualizer Circuits. It is pos-
sible to combine the circuits of Figs. 7A and 7B
to cut down the medium frequencies with a fair
degree of etliciency, Itigure 7D shows the re-
sulting equalizer network; it is connected in
the usual manner hefween points 1 and 2 of
the A1 amplifier, with the grid of the A.I". am-
plifier tnhe (or the upper end of R in Fig. 6C)
connected to point 3. The values of the resistors
and condensers employed will he essentially the
same as in the individual cirenits. One equal-
izor civenit will tend to compensate for the ef-
feets of the other, but under normal circun-
stanees it is possible to obtain the effect of a
rise of at least 5 db in the amplidcation at the
highest aud at the lowest signal frequencies.

The arrangement shown in Fig. 71X is a combinn-
tion of the civeunits in Kigs. 7\ and 7C. With
the grid of the amplitier tube connceted to
point 1, it is possible to secure attenuation of
the high frequencies and peak response at the
resonant  frequeney of L1-C1l. With the grid
(or the upper end of R in Fig. 6C) connected
to point 3, the resonant frequency (and adja-
cent frequencies) as well as the higher fre-
quencies will be attenuated.

Use of Inverse Feed-Back Circuits for Equaliza-
tion. It is possible to introduce inverse feed-
back at frequencies wlhere the response of an
A.F. amplifier is too great, in order to lower the
actual gain in a stage of A.F. amplification and
obtain a flatter frequency response. This type
of feed-back is called inverse feed-back because

Page Ten

it is degenerative; that is, it decreases the in-
tensity of the signal, whereas ordinary regen-
erative fecd-back builds up the signal infensity.

The simplest cireuit which may be used to ob-
tain inverse feed-hack or degeneration is that
shown in I'ig. 8A. You will note that the hy-
pass condenser usually connected across the
cathode resistor 1 is eliminated: the elimina-
tion of this condenser causes degeneration at
all frequencies being amplified. The amount of
degeneration introduced will be  dependent
npon the value of resistor R. Since R is also
used to obtain automatic C bias. its value can-
not be varied to control the amount of feed-
back: the inverse feed-hack voltage is thus defi-
nitely limited.

To overcome the deficiencies of this simple eir-
cuit. the arrangement shown in ¥ig. 8B is often
employed. where C and R2 are introduced for
the specific purpose of providing inverse feed-
back, In this circuit the purpose of resistor R,
is to supply the proper operating C bias auto-
matically. while condenser C, prevents degencra-
tive effects in thix part of the circuit at all audio
frequencies. Condenser €, has a high capacity
and theretore provides a low reactance path for
signal currents.

The relative values of 1, R2, and C affect the
frequency response of the amplifier stage in
TFig. SB. The larger the capacitanee of C, the
more will the lower audio frequencies be atten-
uated.

Resistor N1 can be shunted by a condenser; the
reactance of this condenser decreases at higher
frequencies with the result that there is more
inverse feed-hack voltage across R1 at the lower
frequencies than at higher frequencies, and the
attenuation of low trequency signals will be in-
creased. I’lacing a coil instead of a condenser
across R1 reverses the effect. giving more feed-
back voltage across R1 at high frequencies and
consequent increased attenuation of the “highs.”

The introduction of any inverse feed-back method
involves a loss of gain; in addition, if the inverse
feed-back voltage is too great, the stage may go
into oscillation or become unstable. There ix,
therefore, a limit to the amount of equalization
which may be secured with thix method.

This article is intended to give you only a general
idea—a sort of bird's-eye-view—of the process of
equalizing A. F. amplifiers to secure uniform electrical
or acoustical response at audio frequencies. The
many little details of the process will clear up auto-
matically as you acquire more knowledge of radio
principles, and actual equalization experience with
A. F. amplifiers.
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WANTED: YOUR RADIO BUSINESS-GETTING IDEAS

Tlow do von advertise vour Radio servicing busi-
ness? Do you use newspaper ads, telephone di-
rectory ads, posteards, letters, ov signs to bring
in business, or have you sowe entirely original
scheme of your own that gets results? We'd like
to kuow what you are doing along this line—
in faet, we want to secure complete data on
vour hest ideas, for reproduction in future is-
suites of NATIONAL Rapro Nuws,

PRIZES

Ist PRIZE: $10.00 CASH.

2nd PRIZE: $5.00 CASH.
TEN THIRD PRIZES: Set of
high quality socket wrenches
designed especially for Radio
servicing work,

We know that most of you will be glad to swap
your successtful ideas, through the pages of this
magazine, with fellow-students and Radio-
Tricians who are so widely scattered through-
out the world that they cannot possibly be con-
sidered competitors, but as an added induce-
went for yvou to send those ideas in, we're offer-
ing a number of cash awards and valuable
prizes for those ideas whieh are considered the
simplest, most ettective and most original.

We want only those business-getting ideas
which have been tried out in actual practice.
For example, if you have been depending upon
governuient postceards to bring in the new busi-
nexs, uxing a different message on eich group
of cards mailed, send in one card from each
group, together with a few notes on how many
cards you send out each time, their total cost,
how You address thenm, where you get the names
of prospects to whow cards are mailed, and an
estimate of the results obtained. In other
words, your entry should contain a complete
description of your idea, how you used it, an
cstimate of the results sceured, and most im-
portaunt of all, samples of the cards, letters,
ads, calendars, blotters, ete., which you used.

Large mail-order businesses consider a t(wo
pereent return on a mailing (two replies from
cevery hundred cards or letters sent out) to be
very <ood, so don’t hold back your ideas be-
cause the results appeared poor to vou. Remem-
ber thiit results from your mailings may trickle
in for six montls or even a year; there are
some Radio receivers whieh stubbornly persist
in working perfectly for years and years, if fed
with a new tube occasionally, and the lucky
owners of these sets will stick your eard in back

of the Radio until they need service.

Glance over the contest rules and see how simple
they are. Notice especially that you cun send
in as many entries as you like, in one envelope
or separately, as you prefer; each entry will
stand an equal chance of lwing published and
winning one of the prizes.

Ideas for the part-time serviecman are wanted
jnst as muceh as those for the man who has a
shop, hence N, R. 1. students who hive prog-
ressed sufticiently with the Course to do a little
part time servicing and who have advertised
their work can enter. Send those ideas in now—
before you forget.

CONTEST RULES

1. This contest is open to all students and gradu-
ates of National Radio Institute, but not to
N.R.I. employees.

2. Each entry shall consist of one business-getting
idea which has actually been tried out and proved
successful in either a part-time or full-time Radio
servicing business. The entry shall consist of
one sample of the literature used if it be a post-
card, letter, bhandbill, business card or an espe-
cially effective letterhead; if an advertisement,
send one clipping of it; if a window display,
sign or poster, send a clear snapshot or sketch
of it; if a business-getting contest, send the
contest entry blank.

3. Include with your entry a description of how
your idea was used, the results secured, and all
data which would be of help to someone else
who wanted to try your idea.

4. You may send in as many entries as you like;
number them Entry No. 1, Entry No. 2, etc.,
for identification purposes, placing name, address
and student number on each. Each entry will be
considered separately by the judges.

5. The following prizes will be awarded on the
basis of the effectiveness, originality and sim-
plicity of the idea presented: First prize—
$10.00; second prize—3$5.00; ten third prizes,
each consisting of a set of socket wrenches.

6. Judges will he members of the technical de-
partment of National Radio Institute and the
editor of NATIONA1, Rapio NEws. The opinions
of the judges will be final; in case of tics, dupli-
cate prizes will he awarded. An entry will not
be returned unless specific request is made di-
rectly on the entry that it be returned.

7. National Radio Institute reserves the right to
reproduce a part or all of any entry in
NartoNaL Rapio News, in instructional material,
and in promotional material.

8. Entries must be postmarked before midnight,
AUGUST 31, 1937 to receive consideration in
this contest. Winners will be announced in a
future issue of NaTioNal. Rapio News. Get your
entry in early, so you won’t forget about it.

9. Address vour entries to: CONTEST EDITOR.

NATIONAL RADIO NEWS, 16th and YOU
STS., N. W., WASHINGTON, D. C.
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Build-Your-Own Voltage Dividers

By means of handy sectional units and a mount-
ing hase of the required length to accommodate
thew, it now beconies possible to build or rather
assemble one’s own voltage divider to meet any
individual need, The new Clarostat Series BYO
or Build-Your-Own Resistor Network is a de-
velopment of the Clarostat Mfg, Co.. Ine., 285-T N.
Nixth Street, Drooklyn, N. Y., and is now made
available in scetional units of the necessary re-
sistance vilues, together with mountings to talke
cure of from one to six units.

Build-Your-Own Voltage Dividers showing
sectional construction.

ICach sectional unit is a complete molded-seal
metal-clad resistor with two terminals of the

required ohmage for that section., DBakelite—
encased  winding construction is used.  Units

slide into aud fit snugly in the base mounting
strip which takes the requisite number of units.
Excellent conduction of heat from winding to
mounting base, and metal mounting surface, pro-
vides for maximum wattage ratings. Adjacent
terminals are conncected together to form a
single resistance network of all the sections.
Or the sections may be used individually since
they are normally insulated from one another.

New Shure 1938 Catalog
A new, completely revised six page catalog of
Microphones and Acoustic Devices has just been
published by Shure Brothers, 225 W. Huron
Street, Chicago.

Among the new items deseribed in the catalog
are the “Tri-I’olar” Controlled-Direction Crystal
Microphone, providing switch-controlled uni-
directional, bi-directional and non-directional
respouse in one unit, “Military-Type” Hand
microphones, designed to fit in the hand, im-
proved “Communications-Type” microphones,
“Trauscriptions” Record  Reproducers, and
Vibration Pickups.

Copies of the catalog are available on request to
the manutacturer.
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Complete Line of IRC Exact
Duplicate Replacement Controls
Announced

A complete line of IRC Metallized Volume Con
trols in exact duplicate replacement types. includ-
ing dual and other special umits, is now in pro-
duction and will be available by September 1,
according to a recent announcement of the Inter-
national Resistance Company, I’hiladelphia, Pa.
Complete guide listings of these new controls
will be prepared to enable complete coverage in
fall jobher catalogs.

Previously IRC DMetallized Controls have been
made in thirty-five standard types, The present
expansion comes as a result of the popularity of
these units and the demand for o complete line
of exaet duplicate types for the wide variety
of receivers on which servicemen are called upon
to make control replacements.

nri

Porcelain-Case High-Yoltage Mica
Capacitors

Appreciative of the high voltages and high fre-
quencies to which mica capacitors are subjected
in Radio transwmitters and certain electronic
applications, a line of porcelain-ease mica eapaci-
tors is announced by Aerovox Corporation, 70
Washington Nt., Brooklyn, N, Y.

New Aerovox Porcelain-Case
Mica Capacitor.

Each new unit is housed in a glazed porcelain
case amnd provided with heavy brass terminal
studs and lock nuts. There is the widest choice
of capacities from 00005 to .1 mfd, as well as
D.C. test voltages from 2000 to 12,500. The
maximum r.{. current that can be handled is
indicated on the label of each unit.
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Sightseeing in a

Cathode Ray Tube Factory

By J. A. DOWIE "

N.R.I. Chief Instructor

To ROA Manufacturing Co., Inc., and particu-
larly to Mr. Linwood G. Lessig of the RCA
Radiotron Division, 1we ish to exrpress our
appreciation and thanks for the cooperation given
in the preparation of this feature article and for
the many excellent photographs shawing actual
manufacturing operations in the RCA cathode
roy tube factory.

OUILD vou like to know how a cathiode ray

tube is made? Would youn he Interested in
seeing the actual machines used for assembling
{he electron gun, mounting the gun in its funnel
shaped glass envelope. and testing the finished
fubes? Then join us in this photographically-
illustrated sightsecing trip through that scetion
of the great RCA Radiotron tube factory which
is devoted to the manufacture of cathode ray
tubes.

Iirst of all, let us look over a few of the com-
pleted tubes, ready for installation in the cathode
ray oscillographs used hy radio servicemen or
even in experimental television receivers. The
heart of these tubes is an electron gun, an in-
csenious combination of eleetrodes which pulls
electrons out of a heated cathode and crowds or
focuxes them into a narrow beani. Some tubes
use two pairs of electrostatie detlecting plates to

L. J. MARKUS

N.R.l. Technical Editor

sweep this elecetron beam over the tluorescent
sereen at the widest end of the tube. while in
other tubes the detlecting plates are absent and
external electro-magnetic coils are used to give
the required control over the beam.

The fluorescent screen glows wherever it is hit
by the electron beam; the glow can be made to
fade out immediately or last for a few seconds
after the electron beam has moved to a new spot.
Lines and pictures can he formed on the screen
if the heam is made to trace a definite pattern
over and over again. If this pattern is produced
oftener than about twenty times per second, the
human eye sees a continuous pattern or scene
with little flicker, just as in the case of movies.

Tube A (in Fig. /) is a high vacuum cathode ray
tube which is widely used in oscillographs built
for radio servicemen. It has a three-inech diam-
eter fluorescent screen at rhe large end of the
glass envelope, and is provided wirh two sets of
electrostatic deflecting plates which are mounted
on the outer end of the clectron gun and con-
nected to prongs on the tube base.

Tube B in Fig. I has a five-inch screen and there-
fore requires slightly higher electrode voltages

(Page 16, please)

Fig. I. This article tells how these four representative types of cathode ray tubes are made.
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Fig. 2.

Removing surplus screen material.

(2 maximum of 2000 volts D.C. on the high-
voltage anode). Notice that the deflecting plates
are here connected to terminal caps which are
sealed into the side walls of the glass envelope;
this lessens the number of prongs on the tube
hase, simplifies construction of the electron gun
and gives much better results at high frequencies.

Tube € is one of the largest made for commercial
apparatus, having a screen which is nine inches
in diameter. There are no deflecting plates;
four electromagnetic coils conunected together in
pairs must be placed at the narrowest part of
the neck of the tube (where the funncl meets the
neck) to deflect the electron beam.

A conducting layer of graphite, sprayed on the
inside of the funnel portion of the tube and on
a part of the neck comprises the high voltage
electrode (anode No. 2) of tube C; contact is
made to this electrode by means of a wire fused
into the side wall of the funnel. Since this elec-
rrode is often operated at 7,000 volts D.C., you
can see that it is decidedly not healthy to come
in contact with parts of the tube circuit while
the tube is in operation. This same precaution
holds true fov all cathode ray tubes; even the
smallest one made can give you a 500-volt “bite.”
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Fig. 3.

(above] Assembling an electron gun.
Fig. 4. (below} Assembling a type 913 tube.

Finally, therc is the type 913 itube, smallest of
them all; it appears at D in Fig. /. It has a
tubular metal shell mueh like that used for the
6L6 all-metal tube. except that a convex glass
sereen is liermetically sealed into the end of the
metal tube. The electrostatic deflecting plates
are mounted on the electron gun and connected
to the S-prong octal base.

And now let us start our sightseeing trip through
this great factory. Logically we enter the ghass-
blowing room first, and there see the muany
different sizes of tubes heing blown in molds.
Envelopes for the smaller tubes are made in one
section, while those for the larger tubes may
be made in several sections which are fused to-
gether just before the tube is evacuated. Cathode
ray tubes are high-vacuum tubes, and hence these
glass envelopes must be designed to withstand
great pressures; for example. atmospheric pres-
sure exerts a total force of over 960 pounds on
the screen of a nine-inch tube. One reason for
making the end of the envelope convex rather
than flat is to give added strength; it has been
caleulated that glass over onme-half ineh thick
would be required for the end of one of these
large tubes if it were flat, whereas the glass is
only ahout one-thivty-second of an inch thick in
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Fig. 5. Checking electrode alignment.

most ot the cathede ray tubes being niade today.

Over here, in the chemistry laboratory., we sce
how the luminesgcent materials which form the
flnorexcent screen anre prepared, applied to the
iuside of the glass envelope, and allowed to
harden. The nature of these materials varies
with the coler, infensity and duration of the glow
desired. Synthetie willemite, containing crystal-
line zine orthosilicate and a small amount of
manganese, is perhaps the best known ot the
chemicals n=ed for screens; it gives a green glow
on the screen whicrh remains visible for about
oue-fifteenth of a second after the electron beam
has passed. After the screen material has hard-
cuied, any surplus chemical on the side walls of
the envelope is trimmed off with a brush while
the envelope is slowly rotating; IFig. 2 shows
this operaticn. Special padded jaws replace the
clhiuek of the drill press. gripping the fragile glass
envelope tenderly yet firmly.

The assembly of the electron guu, illustrated in
Fig. J, is a delicate process requiring great
accuraey. Special jigs are used to hold the parts
in the proper relation to each other while they
are spot-welded together. These jigs are carve-
fully checked at regular intervals by the tool-

Fig. 6. Welding electrodes to base.

making department to maintain their accuracy.
Throughout the plant we notice that women have
almost a complete monopoly upon the delicate
assembly operations, which require nimble but
steady fingers. Iu almost every manufacturing
plant you will find this same evidence of the
superiority of women for the more intricate
mass-production processes.

Inspection of another group of complex ma-
chines shows us that {he bases and stems of RCA
cathode-ray tubes are manufactured in much the
same way as corresponding parts of glass and
metal receiving tubes. The large tubes use glass
stenis into which special connecting and support
wires are sealed under intensely hot gas Hanes.
In the case of the one-inch tube, which has a
metal base, the lead wires are sealed into glass
beads whiclr are in turn fused to special metal
cyelets in the base.

The electron gun, containing the heater, the

cathode, the control electrode, the focusing elce-

trode, the uaccelerating electrode and in some

cases the deflecting plates, is welded to the stem

supports as a single unit; in I'ig. 6 you can sec

the welding machine heing used tor this purpose
(PPage 18, please)
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COSTLY LATHE WHIRLS GIANT TUBE THRU FLAMES

in connection with the one-inch tube. The two
wires which are to be joined are placed between
the terminals of the welder, and the operator
presses a foot lever to send a very high current
across the junetion of the wires, heating them to
the fusing point and thus producing a perfect
weld.

After the welding operations have been com-
pleted, another young lady checks the electrode
spacing with a microscope, as you can see in Fig.
5. The five apertures (openings) in the electron
gun, through which the electron beam passes,
must be aligned with an accuraey of better than
four-thousandths of an inch. The edges of these
apertures are finished so finely that they are
microscopically clean, in order to insure a clearly
defined spot on the screen. Actually, as much care
is used in constructing an electron gun as in mak-
ing a high grade optical lens system, for the same
principles apply to the focusing of electron beams
and light beams.

The final assembly of the one-inch cathode ray
tube (Iig. 4) is no different from the assembly
of an all-metal tube. IBase and ehvelope are
welded together with a current of about 75,000
amperes, and the tube is then evacuated and
wealed off. There remains only the attaching of
the octal base, soldering of the leads to the prong
tips, and the final testing hefore this midget of
cathode ray tubes is ready for use in inexpensive

but none-the-less accurate and eflficient oscillo-
graphs.

Even better than the most expert glassblowers
are some of the machines which we watch; this
giant lathe, for example, can fuse together two
sections of the envelope of a large cathode ray
tube so perfectly that you can scarcely notice the
joint after the job is done. There’s a photograph
of this lathe in Fig. 7; notice how both the head
and tail chucks are gear-driven, so each revolves
at exactly the same speed and no strain is placed
upon the glass envelope. Rows of gas torches are
directed on the tube as it rotates slowly in the
lathe under the watchful eye of the operator.
This particular lathe is also used for fusing the
deflecting plates into the side walls. Precision of
alignment of all parts being extremely important,
we see a large number of costly machines like
this in our trip through the factory.

When all the electrodes of a tube are in position
and the stem is fused to the envelope, the tube is
evacuated (all air is pumped out) ; during this
process the metal parts of the tube are heated by
induction to drive out all gases. The tube is
then sealed off and taken to the machine shown
in IFig. 8: here the tube hase is attached with a
cement which hardens when subjected to heat.
Notice how a sponge rublber pad surrounded by
wood guide blocks holds the large end of the
(Page 21, please)

Fig. 7. Fusing together sections of envelope for large cathode ray tube.
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Sightseeing in a Cathode Ray Tube Factory (continued from page 18)

tube in pesition. In such a long tube, the base
must be exactly in line with the axis of the tube;
even slight errors would place a strain on the
glass when the tube was plugged into its socket
and elamped in position. The base must always
have the same relation to the secreen pattern
formed by a given set of deflecting plates, for all
tubes must produce identical patterns under
given conditions.

After manufacture of a cathode ray tube has
been completed, there comes a long series of
electrical tests and inspections. There must he
no loose particles inside a tube. for this would
seriteh the delicate screen while the tube was
being handled.

The final electrical test of a cathode ray tube
is made in the piece of apparatus illustrated on
the front cover of this issue. The tube is shielded
from the magnetic effects of nearby apparatus
and from the effects of the earth’s magnetic field
by the massive metal housing. The operator can
be seen checking the relationships of the two

Fig. 8. Cementing base to tube.

www americanradiohistorv com

pairs of deflecting plates in a large cathode ray
{ube.

One of the many electrical test panels which we
see in this factory is illustrated in Fig. 9; here
life tests are being made of representative tubes
taken from produetion and operated under vari-
ous counditions., Each tube is checked regularly
during this test period; the life of a tube is con-
sidered ended when its characteristies fall below
the established high standards.

In this short time we obviously have secured
only a bird’s-eye view of the processes by which
cathode ray tubes are made, but isn’t that all
the average radio man need know about manu-
facturing problems? At least we’ll all agree that
it takes a great deal of intricate and costly ma-
chinery, as well as costly materials, skilled
workers and elaborate inspections to produce one
of those “picture-making” tubes about which we
have read so much and perhaps even seen several
times.

Fig. 9. Life test panel.
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—BY L.J. MARKUS—

Army Has Radio Interference-Maker!
Tests of an invention which will create enough
interference to stop all short-wave radio recep-
tion are heing made at West Point. 1t can be
used to blanket radio comimunication facilities
at strategic times during a war.
n i
Transmitter Spies On Stratosphere!

An ultra short-wave radio transmitter developed
at the XNuational Bureau of Standards for
weather forecasting purposes can, as it is car-
ried high into the stratosphere by a small gas
balloon, send back to earth reports on tempera-
ture, barvomeiric pressure and humidity at regu-
lar intervals. The entire unit, batteries and all,
weighs less than 2 pounds.

KITTY'S EAR SERVES AS “MIKE”!

was made to serve as a microphone in a recent demonstra-

The ear of a cat

tion at Harvard Medical School. It is presumed that elec-
trical impulses created inside the ear by thc sounds were
picked up with needle-point probes and fed into an A.F.
amplifier. Kitty was none the worse after the adventure
with science.

-0 r i

Will Condensers Be Called Tubes?

Klectrolytic condensers which plug into octal
tube sockets just like metal tubes are mow on
the market. If housings resembling the en-
velopes of metal tubes are used, they’ll also look
alike.

— 7 —
Coronation Is Televised in Rain!

Despite a downpour of ruin, the coronation
procession of King George VI of England was
successfully televised by the British Broadeast-
ing Co., using equipment similar to the R. C, A.
system in this country, Thousands ol people as
far as 30 miles away from London watched as
well as listened to this epic event.

Page Twenty-two

MAN GETS FREE POWER FROM AIR! Across the
road from the transmitter of WBZ (Boston, Mass.) is an
experimentally inclined gentleman who illuminates the
front lawn of bis home with a 1000-watt hulb connected
to an antenna system which he tunes with a pair of pie
plates. Burns and shocks do not seem to deter him from
experimenting with this ‘‘stolen’ radio power.

—n ¥

50,000 Bees Broadcast in Boston!

Two hives of bees buzzed merrily hefore the
mike for a special program put out by WEEKIL,
Boston, Halt an hour later there was tacked
to the studio door this hastily-seribbled note:
“Warning—bees loose—do not enter.” State
Apiarist Jolin Van de DPoele had stumbled while
carryving out one hive, and 10,000 bees lost their
lives in the resulting 24-hour melee. Despite
use of vacuum cleaners and Dbrooms, Van de
Poele was stung 300 tinmes.

RADIO CALMS NERVES OF HENS!
operate all

Radio receivers
day long in the poultry houses of one Long
Island farmer, since he discovered that chickens which be-
come accustomed to radio programs lose all fear of strange
noises. It is a recognized fact that egg-laying drops off
when chickens are frightened.
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Business Problems

The following arficle prepared hy M. Joseph
Kaurman, Director of Kdueation, National Radio
Institute, offers snggestions for getting 2 new
Radio scervice business off to a successtul start.

Introduction. Any service Lechnician having an
adequate technical  training and possessing
suflcient equipment may be able to get enongh
work to keep as busy as a bee—but unless he
understands the business principles involved in
his work, he will not find it protitable from a
financial standpoint. On the other hand, that
same traineid man eau spend most of his time in
idleness if business doesn’t come to him and he
doesn’t know how to go out after it.

As a general rule, the Radio service man is
more of a techunieian than a business man. So
creatly has he concentrated on acquiring the
rechnical knowledge and mechanical ability re-
quired for his trade that he has underrated or
entirely overlooked the all-important fact that
Radio servicing is a business, a commercial enter-
prise. "To be successful, then. a Radio-Trician
must know how to sell his product at a profit,
how to bring customers to his door, and how fo
keep them satisfied.

What a Service Man Has to Sell. At this time
it might be well to list brielly the different ser-
vices and products which the average service man
has to offer to the public.

1. The mnintenance and repair of reecivers. This
is obvionsly the moxst importaut of the Radio-
Trician's wares, and is what makes Radio ser-
vicing a “personal service” husiness. This per-
sonal service is what you really are selline; the
sale of merchandise in the form of new parts
and new tubes is secondary.

CThe installation of Radio receivers, including
ercection of a suitable antenna and the placing
of interference-eliminating filters on trouble-
making electrical apparatus in the vicinity.
The sale and installation of all-wave, noisc-

Earl Merryman
Louis L.

/ Pod.DUDn L e President
Ear! Bennett, Clarence Stokes ....Vice-I'residents
R. H. Rood. F. K. Oliver ........ Vice-Presidents

..................... Secretary

Merne Executive Necretary

in Radio Servicing

redneing and multiple antenna systems which
replace unsatisfaciory and obsolete systems
also fall in this classification.

. The sale of Radio receivers, cither in the ser-
vice man’s place of business or in the cus-
tomer’s home,

. Over-the-counter sales of Ruadio accessories
such as tubes, replacement parts, extra loud-
speualkers, etc.

. Dexigning. building. selling, renting, operating
and servicing of public address, home record-
ing, inter-office communication, and electronic
control systems.

V.

What the Custommer Expects. The average person
is completely uninformed of the intricacies of
Radio., and must therefore rely upon the fairness
of the man with whom he deals. Unsecrupulous
service men have taken advantage of this cus-
tomer lack of understanding in some instances,
with the result thut some people are suspicious
and wary of all memhers of the servicing tield.
Certain service men, in fact, have openly adver-
tised free inspection or very low charges to secure
A cnstomer, then installed new power tfrans-
formers. condenser hanks, or other large parts to
pad their bill, where a loose wire might have
been the only trouble,

Some people hate to spend money Tor repairs on
their Radio sets, especially if the set be one of
the low-priced midgets. More important, once a
customer has had his Radio repaired by a ser-
vice man, he expects it to operate satisfactorily
for at least six months. The service man may
simply have changed a tube, replaced a resistor
or soldered a voice coil lead, yet he may be
expected to give a guarantee on every other part
in the set-—on parts which he did not even check
and on which the original manufacturer’s guar-
antee may have expired years ago.

(Page 24, please)
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BUSineSS PrOblemS in Radio SerViCing {Continued from page 23)

The average customer, however, is by no means
as “cantuankerous” as those just deserihed—all
he asks is a satisfactory repair of his Radio
receiver at a price which will commensurate
with the value of the receiver and at the same
time give a fair and veasonable profit to the
service man. No sensible customer expects to
get his Radio parts free, or have the service
man donate lis time—no customer will begrudge
i profit on a transaction if he feels that the profit
is fair.

There are hundreds of little ways of making
the customer feel that e is getting honest value
for his money—show and offer to rcturn the
part repaired if it happens to be the power trans-
former. filter pack, or some other unit which
appears Lirge enough to justify vour charge;
offer to return all defective tubes; test the Radio
set in the presence of the customer hefore and
after the repair, placing on the customer’s re-
ceipt a written guarantee covering the actual
work done; call the customer hy telephone (ov
send a posteard) a few days after completing
a job to inquire how the set is working, ete.

Tetting Ntarted in Business. 1n most instances,
the man who has a steady job will do spare time
Radio work in his home at the start, gradually
bhuilding up his stock of parts and equipment and
gradually gaining customers and experience until
finally the volume of business and the protits
warrant operation on a full time hasis.

It is not at all diflicult for a bheginning scrvice
man to decide when to drop his regular job; when
he is contident that his average income as a full
time service man will equal what he is earning
at his regular jobh, he can give up the job and
concentrate his efforts on servicing.

By starting out gradually in this way, little or
no capital is needed; if money is at hand o
pirchase the required instruments and parts and
fo financee operating costs, the day when the be-
cinner opens up a shop of his own can be hrought
that much nearver.

Problems of the Independent Service Man. Tun-
damentally. there is no ditfference hefween the
one-man Radio service shop and the large service
organization; cach has the sanie problems of
advertising, bookkeeping and customer policices.
A small shop has the advanfage of lower over-
head, lower initial investment, greater flexibility
in business policies, and an opportunity to “per-
sonalize” to a greater extent the dealings with
customers. Big business has greater volume and
consequent greater protits, but the independent
service man who succeeds in building up a repu-
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tation for “delivering the goods” and charging
fair prices is decidedly not at a disadvantage.

Before an estimate of the price of a servicing
job cau he given, the service man must make
tests to determine the nature of the trouble;
whether or not to charge for this inspection is
an important question and one which can he
answered only by considering the policies of
competing serviece men in the same territory.
Many serviee nien make a fixed charge for in-
specting a Radio, including c¢ertain minor ser-
vices sueh as cleaning the chassis, testing tubes
and checking external connections: if the repair
iob is seeured, the inspeetion charge is deducted
from the repair hill, Time spent in culling upon
a prospect and examining his Radio is just as
viiluable s time spent on actual repair work;
the service man must cither collect for this time
or boost the charges on other jobs to make up
for losses incurred through free inspection, if
le is to operate at a protit.

To sell parts at list or to give discounts—which
is best? The service man must here remcmber
that he is a business man and is therefore en-
titled to a fair profit on everything he sells,
There will be exceptions to any rule which is
made ; for instanee, the list price of a replace-
ment power transformer for a low-priced mideet
receiver may he prefty nearly equal to the initial
cost of the entire reeciver, and a reduction in
price might be made here to retain customer
sood-will,

Should new Radio receivers. public address
amplifiers, and Radio accessories be sold? What
discounts should he granted. or should list prices
he maintained? Tlow about credit and trade-ins?
The answers to these questions are of vital im-
portance to the bheginner in Radio, for consider-
able extra profit can be derived from the sale of
merchandise of this naturve: again the answers
depend to a great extent upon the policies of
competitors,

A oxservice man is generally looked upon as an
authority, and his recommeundations for the
purchase of a certain make and model of re-
ceiver sain more attention than would the words
of a salesman in a hardware or furniture store.

A warning is in order though—get the most
important part of your Radio servicing business
firmly established before going into merchandis-
ing. The display space required. the capital
needed for the purchase of demonstration re-
ceivers, the problems of installment sales and the
possibility ot overstocking with consequent losses
may prove the downfall of the too-ambitious man.

(7’0 be continued in next issue.)
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The Sevvice Forum

Conducted by

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

BROADCAST
INTERFERENCE
Cross modulation from loeyl broadeast stations
may be eliminated by by-pdssing the volume con-
trols with small coum"nsem whose best value
Iying between wef mtd. and .001 mfd. can be
determined by “trial.

- —_—n T

COIL REPLACEMENTS

PHILCO INTERPHONE

LF. AND R.F.
OSCILLATOR
The Carron Manufaéturing Company, 415 South
Aberdeen Street, ChicagopTllinois ean duplicate
any coil. The Radeték wholesale mail order
house handles Carron products.

Runorrir Mok, Minnesota.

——n ¥

HALSON MODEL
CW-11
Replace the electrolytis
from the ‘cathode of fHC 2

1. 11OEVELER,

n ot
BOSCH MODELS 200 LOW VOLUME
AND 201
Low volume accompanied by noige is usually
due to a leaky electrolytic filter condenser in
the power pack. This is g dual unit ha\lng HY
capacity of 4 and 8 puiseiifarad. 1t is also wise

CRACKLING

NOISE

condenser connected
2375 to the chassis.
New York.

to replace the .01 ¥imicerofarad 600 volt line
ittfer condenser.
nr i- -
BOSCH MODEL 350 INTERMITTENT
AND HUM

Check the rivet fastening the seldering lug to
the erounded side of ghe filnent. ILoose rivets
will allow the cireuit fle”open giving rise to the
above mentioned cowplaint,
-n g

BOSCH MODEL 350

IMAGE
INTERFERENCE
To cure this difliculty move the aerial wire away
tfrom the first detector R.I. coil and shield the
wire by placing a piegce of metal braid over the
camhbric insulation. [Ground this braid to the
shielding, A plate of sheet metal placed over
the end of the chassis will decrease pick-up by
the coils and wiring.

GENERAL ELECTRIC (CRACKLING AND
MODEL .J-80 WEAK RECEPTION
This is generally due to g partial open or short
in the first audio pgmary. A new duplieate
transformer should” be 111\t Hed.
PP _
GENERAL ELE(CTRIC
MODELS A-82, A-87
When the sensitivity control is found inopera-
tive in any position, it Pl be well to check
the position of the A8 hias resistor within the
“sentry box.” OffeneThe lead of the carbon re-
sistor (soldered fo a lug on the terminal strip)
erounds to the case of the longwave band pad-
ding condenser.

FADING

——n )
GENERAL ELECTRIC INOPERATIVE
MODELS A-82, A-87 SENSITIVITY

CONTROL

1f the sensitivity control is f&find to be inopera-
tive in all positions make certain that the Dbias
resistor for the 6AS mﬂ’ide the coil container has
not shorted to thefse of the long wave band
padding condenser. This will of course short
out the sensitivity control.

N r ——
GENERAL ELECTRIC INTERMITTENT
MODEL .J-83
Replace the 50,000 ohm resistor under the RUK.
coil unit with a new resfstor and go over all of
the connections ing phe oscillator cirenit with a
hot soldering irow.
o

GENERAL ELECTRIC
MODELS A-82 AND A-87
If the receiver is only d€ad when the tone cou-
trol is in the lgpss pesition {he trouble is due to
a shorted .08 njicgetarad tone control condenser.
This shonld hé#Teplaced with another rated at
600 volts.

DEAD

- g

n

GENERAL ELECTRIC

MODEL J-10%

When this action oc\ﬂrq and-the voluine remains

the same with the } ATibe pulled out. replace

condensers (19, C2¥7C35, (36 and C38. These

condensers hiave in the same order the follow-
(PPage 27, please)

MOTORBOATING
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Chicago Chapter

3y the time you read this the party of June 26th

will be hut a memory—and what a memory. It
was the cabaret type with a floor show by pro-
fessionul entertainers. A lively dance orchestra
kept things pepped up at all times. It was strietly
a social party at which all business cares were
completely forgotten.

Not all of the entertninment was professional.
Some of the amateur talent was “plenty good.”
Refreshments were served—soft, hard and
medium-—a strietly non-profit affair. Valuable
door prizes were offered. The party was a fitting
climax to a busy season. These affairs for the
benetit of wives and swecthearts are always ex-
tremely popular. With this party the boys of
(hicago Chapter rang down the curtain until
the tirst Friday night in September. Big things
are in slore for this fall. Keep your ear to the
ground.

n 11

Baltimore Chapter

It is anticipated that an important announce-
ment will soon be made by the Chairman of the
Baltimore Chapter which will be of great interest
to all members of this Chapter. A dance is being
discussed, but no definite decision has been made
up to this time. Those who attended previous
dances sponsored by the Baltimore Chapter are
hoping these plans may soon be formulated.

At a rccent get-together meeting in Daltimore
the attendance was helow expectations owing to
the extremely warm weather, but what the ocea-
sion lacked in numbers was more than compen-
sated for in spirit. Several members of Head-
quarfers attended and enjoyed themselves im-
mensely.

Chairman Jensen plans an affair which will be
open to every student and graduate of N, R. T.
in the Baltimore area. A good program is being
arranged and due notice will be given in plenty
of time so that every N. I, I. man in Baltimore
and vicinity may arrange to attend.

Keep your eyes on the Baltimore Chapter—it is
a live organization.

n roi

Detroit Chapter

In spite of season and warm weather the at-
tendance of the Detroit Chapter has not fallen
oll greatly. becnuse the fellows who are genuinely
interested feel they cannot afford to miss a single
round table discussion.

A most interesting discussion was one on auto
Radio antenna, installation. comparison of re-
sults of various types and how best reception
can be obtained.

Many important topics are on schedule for dis-
cussion in forthcoming meetings. Lvery mem-
ber of the Detroit Chapter should make it a
point of duty to attend all of these meetings.
Meetings are held on the second and fourth Fri-
day of each month at 11305 oWodward Ave, All
N. IR, T. men are cordially invited {o attend.

-

Directory of Chapters
Baltimore—I. A. Willett, Secretary, 2411 Arunah
Ave,, Baltimore, Md.

Philadelphia-Camden-—Clarence Stokes, Treas-
urer, 3347 N. Front St., Philadelphia, P’a.

New York—I. J. Kunert, Secretary, 66-11 74th
St., Middle Village, I.. I, N. Y.

DBuffalo—T. J. Telaak, Chairman, 657 Broadway,
Buffalo, N. Y.

Toronto—Ed. Witherstone, Secretary, 363 Nairn
Ave.,, Toronto, Ont., Canada.

Chicago—L. Lewandowski, Secretary, 3130 So.
H5th Court, Cicero, I11.

Pittsburgh-—Albert Maas, Secretary, 9 S. Howard
Ave., Bellevue, Pa.

Detroit—C. H. Mills, Sédcretary, 5458 15th St.,
Detroit, Mich,
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Directory of Officers
(To Serve Until January, 1938}

President—2P. J. Dunn, Baltimore, Md.
Vice-P'residents—Tarl Bennett, Ivanston, 111
R. II. Rood, Los Angeles, Calif.
I". I8, Oliver, Detroit, Mich.
Clarence Stokes, Phila., P’a.
Secretary—ZIarl Merryman, Washington, D. C.
Executive Secretary — L. L. Menne, National
Headquarters, Washington, D. C.

-“nri

I think the Alumni Association i a great {hing
and 1 hope we can have a loeal chapter near here
hefore long.

T.eoN D. MARKHAM,

420 Prospect Ave.,

St. Louis, Mich,
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The SchiCC Forum {Continued from page 25)

ing values. .1 mierofarad 600 volts, .5 micro-
farad 600 volts,. 10 _anicrofarads 400 volts, 10
icrotarads 4Ud volts and 10 microfarads 200
volts. The trouble has detinitely been traced to
leakage Dbetween the condenser section.

0
GENERAL ELECTRIC
MODEL Kg0-X
[railure to operate at the high-frequency end of
hands D and C where complete failure on these
bands is generally due to a defective 2A7 type
mixer tabe. I'ry several of tliese tubes in the
oscillator socket. A wmieroplionic howl on strong
signals is due toj#€ed-back to the grid lead of
the secomd detector. &hielding the control grid
of this tube (2B7) will eliminate the trouble.

—_—n

GENERAL ELECTRIC
MODEL K-80
If a circuit disturbance test shows the audio sys-
ten1 to be all right check the voltages applicd to
the 2A7. Lxtremely high yveltage on the con-
trol grid with low  plate and screen voltages
indicates a short between the detectpr coils, In
some instances it i§ possible to repair the coil
but usually a new one should be installed.

N 14
GENERAL ELECTRIC
MODEL J-100
This is generally due to an open in the 10 micro-
furad clectrolytic condenser whose yellow lead
voes to a lug on the volume econtrol. A new
condenser should be installed and it must be
remembered that the.positive lead of the con-
denser in this particular circuit goes to ground.
nor i
GENERAL ELECTRIC WEAK ON
MODEIL M-106 SHORT WAVES
Check the continuity of the R. IV, and detector
condensers in the control grid return circuit.
1f any leakage is observed the condenser should
be replaced. Dial slippage at fast speed may
be c¢liminated by rew6ving the chassis and bend-
ing down the three contact springs on the tun-
ing knob shaft.

INOPERATIVE

DEAD

OSCILLATION

= M)
PHILCO MODEL 112 SHIFTING TUNING
CONDENSERS
If it is found necessary to retune the receiver
after it has been set to a -station the trouble
i probably due to the tuning condenser slipping
to another point. JA stretched dial cord or a
weak tension spriffg will allow this to occur.
I'hilco spring part No. 77760 should be employed.
i

— a _
PHILCO MODEL 112-X WHISTLE
locate the plate leads of the pentode tubes. If
they run around the inside edge of the chassis
to the two lower terminals of the speaker socket
run them diagonally across the chassis base to

the plates of the tubes. It is necessary that
their polarity remain the same,

—_— nroi
PHILCO MODELS 116 AND 116X HUM

1f hum is heard with the gain‘'turned on low
place .1 microfarad GO0 _zpelt condensers from
cach side of the power transformer primary to
the chassis. .
—n r —
PHILCO MODEL 118 INTERMITTENT
Replace the .05 microfarad condenser connected
to one lug of the yolume control. The Ihilco
replacement part yumber is 30-4020, although
an ordinary tubular” condenser can be used.
——n r 1
PHILCO MODEL 118 1OW VOLUME
This is often caused hy a igh resistance short
in the R.I% trimmer ¢ppdénser. The installation
of it new trimmer will clear up the trouble.
~——Bm—n W
ATWATER KENT
MODEL 48!
This is often due to a defective volume control.
It should De checked with an ohmmeter and if
its value has increased-dabove normal (500,000
ohms) a new contrel should he installed.

noroi

DISTORTION

ATWATER KENT AUDIO HOWL

MODEL 510

This is due to use ofl power tubes in the push-

pull audio system whichs#re not mateched. The

use of tubes whiel® draw approximately the

same plate currents will eliminate the trouble.
nor ot

ATWATER KENT DEAD
MODEL 510

1t the receiver is dead and dhé shadowgraph in-
dicator functions normuaHy check the R.F. choke

in the diode circuit &= it may be open.
n or ot

80 TUBE OVERHEATS

ATWATER KENT
MODEL 510

This instead of being due to broken down filter
condensers as is usually the case may be caused
by a grounded filtey choke. The coil winding
hecontes short-circuifed to-the iron core whieh
is normally ground¢d,~While temporary repairs
can he made by im€ulating the choke assembly
from the chassis thus ungrounding the core,
it is hest to install a new part,

_n 7
ATWATER KENT GENERAL FAULTS
MODEL 511W
Automatic feature won’t shut offs-tuning con-
densers swing to 1.600 ke. O.K. but line is not
¢ut. Look at nine point normal, off, and auto-
matic switeh at right on front panel. Switching
hlades are a little too wide and sometimes con-
tact two points at once, preventing opening of

(Page 29, please)
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New York Chapter

Allen Arndt, the energetiec Chairman of the New
York Chapter is planning big things for this

fall and winter. Executive Secretary Menne is
scheduled to confer with Chairman Arndt to
lend aid from Headquarters to complete an ex-
tensive fall and winter program for this large
and enthusiastie Chaptor,

Headqguarters has heen pleased to receive a
number of visitors from New York Chapter who
have heen in Washington. Summertime is vaca-
tiontime and all students and graduates and
Alummni members who visit Washington are as-
sured a cordial welcome at Headquarters.

Chairman Arndt’s able talks in the solution of
Radio problems have received many favorable
comments. All members are urgently requested
to attend every meeting to protit throngh these
interesting talks and discussions.

0o

Philadelphia-Camden Chapter

Chairman Helmig repeats that all students and
graduates in the Philadelphia-Camden area are
cordially invited to attend meetings and a profit-
able evening is assured. Meelings are held at
3347 N. Front St., Philadelphia, on Wednesday
of cach week, starting promptly at 8:15 . M.

The business meeting is held on the first Woednes-
day of the month. The second mecting is devoted
fo instructions and demonstrations in salesman-
ship. under the direction of Clarence Stokes. The
third weekly meeting is given to practical demon-
strations and discussion of Radio prohlems and
rhe fourth and last meeting of the month is de-
voted to an open forum of advanced Radio suh-
Jects in which discussion all are invited to par-
ticipate. .
o — —

P. R. Mallory & Co., Inc., Purchase
Assets of Electrad, Inc.

. R. Mallory & Co., Ine., Indianapolis, Ind., an-
nounce the purchasc of the assets, good will,
trade-marks, patents and patent rights of Klec-
trad, Inc., New York Cily. L. A. de RRosa, Chief
Fngineer, and other key employees of Electrad,
Inc., will join the Mallory organization. P’lant
and oflices will he moved to Indianapolis,
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/" General Electric Announces New

Radio Outlet

A convenient and attractive outlet for noisc-
reducing or *‘‘doublet” antennas, which eliminates
the usually unsightly wiring connections charac-
teristic of most Radio receivers installed in the
home. has been announced by G-E. The outlet
alfords a compact means of separable attach-
ment for ground. antenna (two-wire), and power
fcads for a Radio set. Lead-in wires are thereby
climinated and replaced by neat, short lengths of
cord.

The new outlet has three slots in the upper por-
tion for ground and antenna connections. and the
conventional two in the lower portion for the
power plug. A metal divider is attached securelv
to the body of the outlet to separate the low and
high tension cireuits in the switeh or outlet hox.

A special cap is also available, with polarity
prongs arranged so as to prevent antenna and
around circuit from connecting with the power
side of the outlet. The circuit conncetions are
clearly indicated on the face of the outlet.

The slots in the Radio side of the outlet for the
eround and antenna cireuit, and the prongs of the
special eap are set at an angle not found in any
other type of convenience outlet. The special cap
cannot be used with any other outlet.

—n i

Arcturus Publishes Revised Tube Index

An up-to-date index of all broadcast receivine
tubes has just been published by the Arcturus
Radio Tube Company, Newark, N. J. The index
serves as a quick reference source for ascertain-
ing the purpose of any specific tube. Every tube
is identified by filament voltage, filament current.
whether filamentary or cathode type. description
of its function and the number of useful elements.

Three hundred and thirty tubes are listed in this
index which is a ten page letterhead size pamph-
let. Space is provided in the directory so that any
new tubes which may he placed on the market
for vears to come can be readily entered in proper
numerieal order.

These indexes are available through Arcturus
distributors or direct from the factory at a cost
of ten cents each which also entitles the sub-
scriber to receive automatically periodic notices
of changes and additions of new tubos.

N1

The fellow who does not see things through—is
through.
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Thc Sel’ViCC Forum (Continued from page 27)

the ecircuit. File blades down a little or re-
place with later type switch available from fac-
tory. No reception. Look for leads soldered to
tone control switch touching housing.ef volume
control and grounding out. These two are
mounted so close together ow=front panel that
sometimes the rubber insulated pieces on the
tone control leads glipes6ft from vibration. Slide
them back in place bend the leads back. IHum
not due to circuit faults may be due to reversal
of antenna and ground. 5Z3 rectifier and 2A3
tubes also seem critical. Change them when
looking for hum,

n v i
ATWATER KENT AUDIO HOWL
MODEL 3555
Audio howl in this set has been foupd to result
from an open 4 microfarad plate.filter conden-
ser in the AX. circuit. A mijsteading factor in
diagnosing the tromble is.fhat the open con-
denser does not cautise any appreciable increase
in hum. It is Hstéd as Cl4 in the AK.
schematie. '

N roa

ATWATER KENT DISTORTION
MODEL 557

This distortion accompanied by a narrow shad-
ow on the tuning indieator is nsually due fo
grounding of the cathode terminal of the 50
type tube by one of the screws~used to hold
the hottom plate shielding to-the chassis. This
screw may be loosencd, a“shorter one installed
or the cathode tertminal of the socket may he
bent to prevent this‘occurrence. Voltage checks
indieate lack of cathode voltage on the H5 tube
thus showing up the trouble. Also a cathode to
chassis check with an ohmmeter will indicate
the presence of the short. Naturally the difhi-
culty will show up when the hottom plate of the
chassis is removed.

- = i
ATWATER KENT OSCILLATOR DRIFT
MODEL 557

This trouble when experienced on the short
wive bands may be corrected by bonding (con-
necting) the frame of the swdve hand switch to
the chassis by mdans of- flexible piece of wire.
Also clean the cdntaets of the switell with gar:
bon tetrachloridés” Try not to disturb the posi-
tion of the wires connected to the wave band
switeh as movement of these wires will neces-
sitate realignment of the receiver.

—Mn 1

ATWATER KENT INTERMITTENT
MODEIL. 557

This difficulty has oftentimes been traced to
poorly soldered comnections, oIt is worth while
to pull on the vamons leafls and push on con-
tacts with some in,*-lLlﬁ.rwI instrument such as an
aligning tool. 1'0?- connections can sometimes
be shown up in this manner. A hot soldering

iron applied to the various connections until
solder Hows freely will elear up rosin joints.
nor o4

ATWATER KENT DEAD ON BROADCAST
MODEL 637 BANDS
Check the value of the 30,000 ohm gray resistor
used to supply the plpte of the GA8 fube with
voltage. 1f the resistor has_imereased in value
it should bhe replaced wifti another rated at 1
watt, L

- nroi
CLARION MODEL 100 INTERMITTENT
AND NOISY
This is sometimes due to a partial open in the
oscillator coil. To cheek momeuntarily short
the plate end of the coil to the chassis and if i
was defective the coil _will completely open up.
A new coil should.h& installed and the receiver
realigned. This chassis is the same used in the
Nilvertone 1506,
IlowaARrD SPEIDEL, Iowa.
N T 4
STEWART WARNER
MODEL 127A
It this receiver howls snd oscillates intermit-
tently and everything seems to.efeck O.K. pull
all tubes and shields. Then~tising a punch and
small anvil tighten rivets on all shield bases
and sockets. Tighten all nuts on chassis and
eoil shicld supports. When replacing tube
shields bend them for a tight fit and the trouble
will be remedied.

OSCILLATION

HowARrp SPEIDEL, Jowa,
e w4
CROSLEY MODEL 706 SERVICING

SHOWBOX
1t has heen found that considerable leakage

usually exists in the metal clad by-pass con-
densers.  Always check thesesindividually and
if necessary use a ggod _grade of tubular con-
denser rated at 60U veits D.C. Such condensers
as replacements have given me better results
than the originals and are less expensive.

Jourx LireTix, Jr., Indiana.

T ~
BATTERY CORROSION REMOVING/

DNissolve a teaspoonful of baking soda in a glassy

of water. Immerse the buttery clips in this solu-\

tion which will removerthe corrosion in ahout
15 or 20 minutes. -
ARTITUR E. Kronn, Illinois.
n rod

NEUTRALIZING WITHOUT AN ADAPTER
When an adapter is not available or the socket
prong holes are too tight to<allow one to slip
a soda water strgw oyver the filament prong.
wrap one filament /prent with silk thread. This
effectively opens ihe filament circuit and the
stage may then be neutralized in the usual man-
ner.

Dave Owens, Canada.
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Here and There Among Alumni Members

Graduafe Charles Sicuranza of Brooklyn has
reached great heights as a technical writer for
Radio Craft magazine, He is now preparing
tive articles describing a super-powerful 30 tube
receiver,

nr1

One of our newest members is Clareince Sturmer
of Meriden, Conn. He is alrcady a 1009, booster.
His enthusiasm for the Alumni Association and
what it stands for is genuinely inspiring.

nrv

Bowden, North Dakota, is a town of 303 people,
yet it has its own telephone exchange and light-
ing system. Fellow member T. Tellinghuisen is
the man who takes care of both and in addition
he made $800 last year, in his spare time, doing
Radio servicing.

nrit

Somehody sold C. Alexander, the genial account-
ant at headquarters, the idea that two can live
as economically as one. And he being Scotch,
too. Yes, sir, Alex took upon himself a bride.
The boys gave himn a swell party, stealr dinner
and all that sort of thing. Good luck, Alex! Now
will some one please start working on Mr, Luber,
the remaining eligible bachelor.

N r ¢

ireetings to all members come from Dr, Moham-
med Ifouad in Guiza., Egypt. Dr. Fouad is doing
very nicely in Radio. He is a graduate of this
year.
" ri

Here’s a lesson in perserverance, Charles W.
Sult of Wytheville. Virginia, operates the Com-
munity Radio Service in his cily. In spite of a
serious accident which happened shortly after
Ie enrolled and confined him to bed for a ycar,
ninety-six days in a plaster cast and three months
in a hospital, he carried on and today has a
prosperous business to rewcard himm. There are
cight good reasons why Sult wust make money—
u devoted wife and scven husky youngsters.

2

i

Aud here is a cheerio from Edwin Bochm, Glen-
wood, Iowa.
n i

A. Singleton of Chicopec, Mass.. gives us a bhou-
quet on the job sheets which he says have “helped
him plenty.”’
— 1 —

The expert piano tuner of Tucker, Georgia, is
W. 8. Holloway, who now is also an expert Radio
man. Says he likes the News so well would like
to reccive it every month,

Page Thirty

This column is conducted for you fellows. We
need help. Let us have your comments, please.

N1

Thos. Michenvitch of Hamilton, Ont., Canada,
recently made a counnection with Westinghouse
of that place and found as his co-workers, two
other N.RR.I. men. Already they arc fast friends.

n T i

L. H. Alberga of St. Andrews, Jamaica, B.W.I,,
one of our newer members is agent for Strom-
berg-Cartson in Jamaica and earns $25 to $30
weekly awhich, he says, is equivalent to $50 to
$60 in the United States. Yow're telling us!

nrr

Sir Walter Scott said “To the timid and hesita-
ting everything is impossible because it seems
%0.” Step out, fellows, have the courage to try
and then hang on through thick and thin, This
is indeed a day of opportunity but you must he
aggressive.  Nothing is impossible, at least
nothing is until it has been proved otherwise.

n r

i =
(2

0. A. Ingland of Fugene, Oregon, is telephone
and telegraph imspector for a raitroud. Reen
with them fifteen years, but his spare time Radio
husiness has grown s0 he now plans to open «
lladio shop this fall. That’s the spirit.

N r i ~

On the stationery of Canadian DX Relay comes
a letter of greetings from J. Ls. Ituard, amateur
Radio VE21G, Drummonadville. Que., Canad:a. Mr.
Huard is glad to be a member of the N. R. T.
Alumni, which he refers to as “that great fra-
ternity of N. RR. I. men.”
nro—

Our sincere friend, fellow member F. R. [Ilills
of Regina, Sask.. Canada, sends us an announce-
ment of the birth of a bouncing nine pound boy.
He says “you 1will notice an N. R. I, graduate
scores again.” Mr. Hills has helped dozens of
fellows over the rough 8pots. Youny Robert
dropped in at the right place. Comgratulations!

S—

Orville B, Hartford of Iyde Park, Mass., writes
he is official field serviceman for Midwest Radio
Corp.,, and that he has applications with Sears
Roebuck, Chicago, Ill.,, Western Auto Supply Co.,
Kansas City. and Montgomery Ward, Albany,
N. Y. He suggests that N. R. I. graduates might
find it advantageous to apply for appointments
for the territory in which they reside,

nro

What's new? Help! Help!
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Thinks Everyone Satisfied Now

A few words about the Service Forum. I think
the nail was hit squarely on the head in the
April-May issue. Ilaving the service notes on
one side of the page and non-technical material
that is of no value after it is read on the other
side, will enable one to remove the notes and
paste them on 3 by 5 inch cards and file thewn
according to set model and name,

I have all of mine on such cards and have them
indexed. In this manner 1 ecan glance at the
index and see if T have any material on any
certiain set that I may be working on or that is
to be repaired. This saves a lot of time and
enables one to do more ellicient work. As I said
before, the April-May issue was ideal and I
kuow that everybody will be satistied now.

JouN IREPTIK,
Indianapolis, Ind.

nre

Additions to N. R. I. Ham List

The following call letters of amateur stations
have lheen received since the last issue of the
News :

James 17, Gossage—\W2ON4—Long Beach, Calif,
Joseph P. Adrosko—W21CJ - Elizabeth, N. .J.
Bruce A. Wood—W3IFYO—\Westchester, I'a.
Robert BE. Hahn—WORFL—Waverly, lowa.
Harold A. Stevens—VE1LF—

New Glasgow, N. 8., Canada.
Chester Osiechi—W IKNT-—Ansonia, Conn,
J. L. Crowley, Jr.—W4DNS—Memphis, Tenn.
James Walmsley—VEJALEM—

Moose Jaw, Sask., Canada.

Joseph Tatkosky—W4IZTR—Densacola, Fla,

nr i

Wants Comments On New Cover

Doesn’t anybody like the new cover on “our”
News? IIave seen only one comment so fur.
Well, I think it's swell, anyhow.
(iEORGE DUNKIRBK,
Los Angeles, Calif.

»
A‘DTHE .

LBA
« X v

AR

More About The Service Forum

In former issues of the NEwS there have appeared
suggestions by Gus Sankey of New York City
and II. Segell of Johannesburg, South Africa,
concerning the publication of the Service Forum.
Mr. Sankey suggests the Service I‘orum be
printed opposite the Alumni News, as it now is,
Mr. Segell wants it published in the same manner
as the Service Sheets, so that the notes nuy be
tiled in our Radio Trician Service Manual.

Well, I will illustrate Mr. Segell’s suggestion
with the tollowing example: After reading the
News I extraet the Service Forum Sheets, punch
holes and file them in my Radio Trician Service
Manual. Tn a few months I would have quite a
few Service Forum Sheets on file. Suppose a
customer brought me a receiver for repair, for
instance a Stewart-Warner, I would have to
look through all the Service Forum Sheets to
tind the correct hint to cover the particular trou-
ble with thig particular receiver.

Now let us consider Mr. Sankey’s suggestion in
the light of the following example: I extract the
Service Forum Sheets, cut out each hint sepa-
rately, and paste them on separate sheets of
paper: all hints on Stewart-Warner models on
a sheet entitled “Stewart-Warner” ; all those on
(eneral Klectrie models on a sheet entitled “Gen-
eral Rlectric”; and so on. I then arrange these
pages in my Service Manual in alphabetical order.
To find a hint on a certain model I have only
to refer to the sheet corresponding in name to the
make of the receiver, and I have the Service
Notes “in a jifty.”

With Mr. Segell’s suggestion, I would have to
look through all the Service Forum Sheets to
find the correct hint. This would involve the loss
of much precious time which the serviceman can’t
afford to waste, just in tinding the correct service
notes.

I personally favor Mr. Sankey’s suggestion as
nothing will be lost after the Service Forum
Sheets have heen extracted, whereas in Mr. Se-

(lage 32, please)
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The Mailbag (Continued from page 31)

rell’s suggestion only half ot the hint would be
available because the other half would be lost
through that side of the sheet being pasted on
another sheet for filing purposes. With my ver-
sion of Mr. Sankey’s suggestion, T make my Ner-
vice Manual more attractive, time saving and
easier to use.
PAUL MELNITSKY,
Erie, Pa.

nrot-

Radio's Biggest Summer

Warm Weather Slump Disappearing

(Condensed from 'Broadcasting &
Broadcast Advertising")

The summer of 1937 will make Radio advertis-
ing history, and lots of it, for two reasons:

1. National Advertisers, tinally convinced that
people listen in the summer, are continuing
their unse of network and spot time right
through the erstwhile “doldrum” season.

2. Spot pluacements are flaring upward so swiftly
that time buyers are finding it difiicult to get
choice periods as dozens of new advertisers are
joining the spot ranks.

Around network headquarters, the schedule
malkers have been waiting for agencies to barge
in with the usual summer cancellations but only
a few sponsors have tightened the purse strings
for the season, and they are mostly seasonal
distributors who practically shut-up shop when
the blossoms appear,

Most striking of all current trends, hLowever,
is the unexpected mushrooming of spot place-
mentx all over the Madio map.

This roundup of the time-buying business is
hased on an ageney-to-agency survey made by
Broadeaxting correspondents  in a1 hulf-dozen
cities where the bulk of Radio rime is placed.

—h, r ———

New Ham Catalog

A catalog compiled exclusively for the Radio
amateur and short-wave broadcast fan hag just
heen released for free distribution by Whole-
sule Rtadio Service Company, Inc., of 100 Sixth
Avenue, New York City.

It lists complete lines of short-wave receiving
and transmitting accessories as well as factory-
huilt receivers and traunsmitters. Kvery na-
tionally-known manufacturer is represented. A
post-card with your name and address on it or a
phone call will bring you a free copy.
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