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Radio Takes Another
Forward Step

Radio is a live, vibrant industry, which con-
stantly is moving forward, creating new oppor-
tunities for adventure, romance, excitement
awd financial rewards.

This is just as true today as at any time in the
past quarter-century. New and startling devel-
opmients, as yet unknown to the public, are sure
to take their place in the forward march of
Radio, creating new jobs—new careers for men
who know the principles and intricacies of  Radio
technique,
The latest development in Radio is Frequeney Modula-
tion. Already forty wide-band channels have been made
available for this new system of broadeasting by the
Federal Communications Commission, which hails Fre-
quency Modulation as one of the most signiticant con-
tributions to Radio in recent years.

“Irequency Modulation is highly developed,” declares
the 19.C.0, in i recent press release. =1t is ready to
move Torward on a broad seale and on a full comnercial
hasis, 10 can he expected, therefore, that this advance
ment in the broadeast art will create employment for
thousands of persons in the manufacturing, installa-
tion and maintenance of transmitting and receiving
equipment and the programming of such stations.”

The statement released by the Federal Communica-
tions Commission is given in more detail on page 9 of
this issne of the News., [ have touched on it here to
give emphasis to the important point that Radio is a
progressive industry, continually offering new avenues
of advancement for men with intelligence, training
and determination. In this great industry, hard work
remains as the key to unpredictable opportunities for
prestige and financial rewards.

15. R, 1aas, Viee President.
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Diagnosis By Signal Tracing

By J. B. STRAUGHN

N. R. I. Servicing Consultant

Dingnosisx by means of signal tracing miay be
accomplished by four methods—the  forward
method, the reverse method, the cireuit dis-
turbance method. and by an cffeet to ecause
reasoning process in which you mentally heak
down the receiver. section by section. bearing
in mind at all times the svmptoms which have
bheen abserved. The rererse method has heen in
use for many years and may be carried out with
the equipment in the possession of every sor-
vice man. The forward method is more clabo-
rate and requires the use of special equipment
which costs about the same ax a good all wave
superheterodyne. 'The cireuit disturbanee method
has points in common with the reverse methaod
and  requires ordinary test equipment  while
cffect to cause reasoning is a mixture of practi-
cal experience and common horse-sense, requir-
ing a minimum of test equipment.

Equipment Required for Reverse Method

For signal tracing by the reverse method yon
need an all wave signal gencerator (SG) pref-
crably modulated by a 400 exele oscillator whosoe
signal may be obtained directly from special
jacks on the SG. and a multimeter whose
copper-oxide type A.C. voltmeter may be nsed
as an output meter. When employing this method
of servicing, the output meter is connected in
the usual manner and signals from the KG are in-
jected in the varions stages of the receciver,
working from the output transformer through
the A amplifier, through -the LTF. amplifier
and finally through the first deteetor and pre-
selector to the antenna binding post, When von

pass through (he defecetive stage this will be
evidenced by a c¢hange in the signal at the

speaker aund output meter from normal to ab-
normal response, With the defective stage iso-
Eved it ix only necessary to apply the usuaal tests
to locate the bad part.

Equipment Required for Forward Method

As T previonsly stated, the cost of an instru-
ment for signal tracing by the forward method
ix comparable to that of a good ail wave super-
heterodyne, The reason for this hecomes elear
when the nature of the device is understood,

The typical Signal Tracer (8T consists of three
vacaum tithe voltmeters fed through selective
amplifiers, one having variable tnning and cov-
ering all LI and broadeast hand frequencies,
another also having variable tuning and cover-
ing those frequencies commonly produced by the
loeal oscillator in a receiver and the last heing
an untuned channel eapable of handling all AT,
signals, The ST may algo he equipped with a
wattmeter which enables the operator to cheek
on receiver power consumption. As indiecators
for the three channels, various instruments
are used. One prominent manufacturer uses tun-
ing oye tubes, another employs a eathode ray
oscilloscope  while «till another uses ordinary
meters, It is possible to feed the output of any
of the chamnels into a reproducing deviee such
as i pair of headphones or a loudspeaker.

In using a ST the set is tuned to a station in
the broadeast hand and the LI.-R.F. channel
of the 8T is tuned to the same frequency. The
around lead of the ST is connected to the re-
ceiver chassis for all tests and the “hot” (un-
wrounded) lead tonched to definite points in the
cireuit at which the signal should be present.
the 8T completing the signal path from its point
of connection in the receiver to its output indi-
ating device, DBy interpretation of the results
the condition of the signal at all peints bhetween
the antenna post and first deteetor is easily de-
termined, and in this way the signal progress is
traced throngh this section of the reeeiver. Then
this channel s tuned to the LEF, frequeney of the
receiver and the signal picked off at the proper
points between the first and second detectors and
analyzed.

If the trouble still persists the AT. channel is
brought into play and the rest of the receiver
checked right up to the loudspeaker voice coil.
These rapid tests will cither lead you right to
the defective stage or will sunggest farther tests,
for cexample on the oseillator, which may be
NEeCeSsAry,

Now that you have o bird's eye view of forward
and reverse signal tracing methods we will give
brief consideration to the cirenit disturbance
and effect to eause methods, Later learning the

Page Three
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exitet dotails of the reverse and forwird meth-
ods. The simple superheterodyne eirenit in Fig.
1 is the set we have been given to repair and
will be used in examples of the four methods.
All that we know is that it doesn’t work, being
dead.

The Circuit Disturbance Method

Now let me tell you how I would go about this
job. If I had this receiver on my hench I
wouldn't reach for my tube tester, .\I;.'.l)d] genera-
tor or multimeter. First T would verify the fact
that the set was dead. 1 would turn it on, attach
the aerinl and gronnd, advance the volume con-
trol to nmuximunm and tune over the broadceast

disturbanee test and in ninety-nine times out of
one handred it wonld leiad me to the dead stage.
The cireuit dixturbance test is one which you
should master and it is thoroughly described in
a job sheet sent you with your Fundamental
Course. I would then cheek the operating volt-
ages in that stage and make point to point re-
sistance tests with my ohmmeter.

1f the trouble continued I would try a new tube
sinee evervthing capable of m: Ilmm the stage
dead but the tube had slready been tested. Of
course, the tubes could have heen tested at the
start and since all tubes should be checked as
part of a complete service job, most men wonld
have made a check on all of the tubes after an
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FIG. I. Signal tracing provides a servucmg technique for the systematic location of re-
ceiver faults.

band. Then I would look for surface defects,
Surface. Defects are Tmportant Cliues, Ave all
the tubes and their top eaps in place, do they
light up (glass tubes) do they get hot (metal
tubes) does smoke or @ burned odor eome front
the chussis? Do any parts such as resistors seem
to be abnormally hot? Does a sizzling sound come
from the electrolyties or has sealing compound
leaked ont of the hy-pass condensers?

Test Works 99 Times Out of 100 on Dead Re-
ceivers. Should everything appear in good con-
ditton I would proceed by means of a circuit

Page Four

inspection for surface defocts, There are times
when the cirenit disturbance test fialls down
even on a dead receiver and when it is distinetly
not the proper procedure to nse, partienlarly
when a set squeals, hums, is weak, distorts, is
intermittent, ete. Therefore the correct service
technique must be chosen and employed if you
are to he a real expert,

Work from Past Erperiences. 1 have told you
how I would approach a dead receiver but it is
a fact that human nature being what it is, I
still wouldn’t embark on a physical stage isola-
tion procedure if some other definite trouble
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appeared. TInman hehavior is Livgely influenced
hy past experiences and somewhat by the rea-
scning ability of our mind. If we are confronted
hy certain et circammstances we will seareh back
in onr memory for a <imilar condition and try to
remember how  we xolved the problenmn. The
trained service man will also, when encountering
definite symptoms, try to reason from these the
possible canse,

Suppose you had previously serviced a set of
the same make and model for distortion and had
found it to be dne to leakage in coupling con-
denser .o Would you try to isolate the tronhle
to some pirticnlar stage or wonld yonr first
cheek the condenser” Past experience would win
every time and you would no doubt spot the
trouble at onee,

Effect to Cause Reasoning

Now suppoxe the receiver distorted on only the
maost powertnl loeal station regardiess of the
volue control <etting. Again wonld you elinse
the signal or would your reason the tronble down
to xome particilar cirenit before making tests?
That of course depends upon your ability and
theoretical knowledge ax gained from your study
of the Fundamental Conrse. First, sonte <ignals
come throngh nndistorted even though the vol-
nme i advanced all the way, Therefore the dis-
tortion ix not diue to overloading of the AT
systent by excess sigual strength and  conse-
quently the AL system is all vight, So we are
ted direetly to those stages ahead of the Det-
Amp. Now why <hould it very strong signal canse
the distortion” Dy overloading of some stage, of
conrse: and why <hould the R, mixer or LI
overload when ciach is sapplied with AN.C. Y

The logical conclusion is that the AV.C. volt-
age Qs not reaching some stize. Thisx conld uot
be due to an open eireait <inee the symptoms
of an open control erid return are very definite
and would have appeared ax the weaker stations
were tuned in T'he fronble must therefore be
dne to a ~hovt which prevents the apmlieation
of ANCU to all or fome of the tabes, What in
the civenit could eanxe sueh a short ¥

From the dingram (Fignre 1 we <eo that there
are three ANV.COdilter condensers and one of
them must be leaky or broken down. With the
coldeving iron you disconneet the nngrontded
leitd of eiteh cendenser one at a time, Yon have
itest condenser (05 mfil, is the value commonly
el i sueh a eirenit)r and yon toneh one of jts
teads to the chassis and the other to the point
from which you dixconneeted the suspected con-
denser. When the distortion disappears and re-
ception has become normal yon have found the
bad condenser,

M this withont touching a1 picee of fest equip-
nment ! Moxt servieemen however would, and

properly, have resorted to test equipment when
they had diagnosed the trouble ax a had con-
denxer. An ohmmeter wonld hitve been the cor-
rect instrument althongh Lick of AV voltage
deross any of the condensers, using a high re-
sistsnee D.C, voltmeter would have been test
cuomigh,

The meoral offered by thix example of effect to
cause reasoning is that no service man ix bet-
ter than his sensex of perception and that it
e has practieal experience, sained by following
the N R 1L plan and uses his head he ean got
along with his signal generator and mnltimoetoer,

Mechanics of the Reverse Procedure
Now with our signal generator and multintetoer
we will tackle the et in Fig. 1 which doesn't
work., We have finished onr inspection for sur-
face defeets and latve connected  onr ontput
meter from the plate of the ontput tube to the
chasxis ns shown in the =chematic,

The receiver is tuned over the broadeast hand
and if a reading is obtained on the outpnt meter
this shows that the signal is present across the
primary of the ontput transformer. Nothing is
heard in the toudspeaker since this is g dead
receiver. We immediately suspeet an open jn
the voice coil or perhaps jamming of the voice
coil so that it cimot move. A visiwd inspeetion
fogether with an olimeter test will s<how the
exaet nature of the trouble, In the remaider
of onr tests to locate the dead stage we will
dispense with a broadeast signal as @ s<ouree
not only becanse it fails fo reach the ontput
meter but beeanxe if it did we wonld obtain a
fluctuating reading because of the changes in
amplitude  (stremgthn) of the voice or musie
sigrnal,

Using the Audio Oscillator, "I'he audio oscillator
ix turned on and leads plugged into the ontput
daeks provided on its panel, Itx gronnd lead is
connected to the receiver chassix and left there
for all tests. The ofher lead Known as the hot
leard, which <hould have a built-in Mlocking con-
denser, is then tonehed to point ¢, This will
cine g readinge on the ontpit meter and we
shonld hear the 100 exele note in the Jondspeaker,

The hot probe is tonched to point F. ths inject -
ing the signal into the control grid-cathode eir-
enit, N\ mteh lower reading on the ontpnt meter
ix to he expected becianse O aets as a short for
all practical purposes at 400 eyeles, Now injeet
the signal at D, A considerable inerease in out-
put should be obtained due to the amplitication
of the tube, Lack of sienal shows trouble in
the eirenit and the plate, sereen, cithode and
filament voltages <hould be checked as well as
the control grid to cathode resistance value.
The plate and scereen supply =onrees for the
other fubes are then measured between points
A and B oand the chassis. Any further tests will

Page Five
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be on the output tihe and this would be the
time to test the rest of the tubes,

The hot probe is now touched to point oand
the response shonld equal that at D osinee €,
hax a low impedance at audio frequencies, The
probe is touched to G which will add the gain
of the triode section of the Det-Amp. stage.
Shonld vou desire to know roughly the gain
contributed by a stage, cheek the ontput meter
reading before the stage is placed in the cir-
cuit, for example with the probe at peint k.
Then cheek the reading with the stage in the
cirenit (probe at point GY the last reading
divided by the first will show the unmber of
times the stage has amplified the <ignal. Thix
same procedure may be used to determine the
gain or loss contributed by any stage in the
reeeiver.,

To clieck the last section of the audio system,
put the probe at 11, The output meter reading
may then be controlled by the reeeiver volume
control xinee it is now in the circuit and it
will he lexs than with the probe at G because
of the slight drep in signal voltage which will
ocenr in the resistor connected in series with the
control, No output indication would peint to o
defective control, an open in the coupling eou-
densger connected to the slider arm of the con-
trol, or a break down in €,

AV.C. Considerations

As we move the hot probe back towards the
antenna the output will increase and the greater
AV.CO voltage will tend to decrease the gain
of each stage thus masking the true overall gain
and giving a false impression of receiver sensi-
tivity due to the leveling action of the AV.C.
We wish to have the outpat inerease propor-
tionately to the gain contributed by cach stage
as it ix included xo we simply prevent the
application of AV.CL to the controlled stages,
This ix easily accomplished by opening the
cirenit at X and by connecting point Y to the
chaxsix, Dut this as you already kuow will re-
it in overloading and distortion if a strong
signal ix employed, By increasing the bias on
the controlled tubes overloading will be avoided.
Instead of @rounding point Y, eonneet it to the
negative terminal of a1 4. volt © battery, the
positive battery terminal being grounded to the
chassis,

At this point T wish to emphaxize that the above
AV substitution method is not necessary or
even particularly desirable when aligning the
tuned cirenits, for then the ANV.C. voltage is
simply measured across the volume control with
a1 DLC. voltimeter having a sensitivity of 5000w
per volt or more, Then peaking (correet align-
ment) of the eireuits is indieated by maximum
reading on the meter,
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For onr test we will nse the bias substitution
method and leave the outpat meter connected as
shown in Fig. 1.

IHigh Frequeney Gain Measwrements. e to the
impeditnee of the signal generator eable which
may be quite Iarge there will be quite a drop
in voltage in the eable. This meanx that the
available SG voltage at the ends of the test
probes will he fess than at the output jacks on
(the 8G. Even with this drop in the eable the
NG oean supply adequate signal voltage for test
purposes,  The fact that the impedance of the
cirenits into which thix signal is to be fed js
not coustant. ix another matter. The lower the
impedance of the cirenit the greater the voltage
drop in the eable and the lower the voltage at
the ends of the 8G probes. Deciuse of this dif-
foerent amounts of 8G voltage will be fed to
the varions cireuity, thus upsetting gain caleu-
fations,

100000-0HM,
4 OR Yo-wATT
" RESISTOR

[ S

TEST PROBE

FIG. 2. Simple method for inserting a 100,000
ohm resistor in series with the hot test lead of
the signal generator, at the receiver end of the
shielded cable. Wind one resistor lead around
the tip of the test probe, and shorten the other
resistor lead so it can serve as a probe point.

In addition. the connection of the hot probe to
a tuned c¢ircuit will result in the cable capac-
ity being placed in shunt with the capacity of
the tuning condenser of the cirenit, Thix detunes
the cireuit, lowering its impedance. To avoid
this a 100.000w resistor is placed in series with
the hot lead. at the end of the probe as shown
in IFigure 2. Then when the signal is injected by
tonching the free end of the resistor to the
cirenit, detnuing does not ocenr. Sinee all res-
onant eireuits present a high impedance to sig-
nals of their resomant frequeney. each will re-
coive about the same amount of xignal voltage
and fairly good estimates of stage gain may he
obtained. When aligning each stage separately
by injecting the signal into it directly the serjex
resistance ix required to prevent misalignment.

Cheeking the 1LF. When using the maximum ont-
put juck of a signal generator you should de-
termine from the 8SG schematie diagram if it
has a series blocking condenser, for without one
the grid bias and plate supply voltage will he
shorted out by the 8 attenuator (volume con-
trol) when the hot prohe isx touched to the con-
trol grid and to the plate,

To check the LI stages, place the test probes
in the ground and max jacks of the NG, Conneet
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the ground probe to the receiver chassis, then
tune the NG, set to its modulated position, to
the LI, of the receiver which in this example
we will assmme to be 456 ke, Touch the hot probe
to 11. A very weak or no signal should be heard
and this is a test of C, for its impedance at 456
ke practically constitutes a short circuit.

I'ut the probe on J and adjust the 8G attenuator
to give a mid-scale reading on the output meter.
Rock the SG dial cither side of 4056 ke. If this
causes an increase in output the LF. trimmers
are incorrectly adjusted. Retune SG to 456 ke.
and adjust the two LIS trimmers for maximum
output.  Should it be impossible to peak the
trimmers, a defective LF. transformer is indi-
cated and a new one should he installed after
checking the trimmers for a possible short and
to see if they are properly connected to the
transformer windings.

If you touch the probe to the I.F. cathode yon
check the cathode by-pass condenser and no
signal shonld he heard. With the probe at K a
greater output should bhe obtained than at J.
The probe isx then moved to I, which shows if
the signal is passed through the transformer.
The probe is then placed at M and the first 1I.
transformer tuning may be checked and if neces-
sary readjusted. This completes the check on
the I.F. amplifier,

Mirer, Oscillutor R.F. Tests, With the probe
still at M. adjust the SG frequeney to the re-
ceiver dial setting, which should be about 1400
ke, You should obtain an output and failure to
do so indicates either oscillator misalignment or
what is more likely, failure of the oscillator.
Check on the alignment by swinging the SG fre-
queney 30 ke. or so above and below 1400 ke.
If the signal comes through, the oscillator ix out
of alignment and it should be readjusted. If the
signal does not come through, all resistors, con-
densers aud coils associated with the oscillator
must be ecarefully checked. The probe is then
moved to O and P, an increase in output being
noted in each case,

The preselector and oxcillator are next aligned
by adjusting the trimmers mounted on the con-
denser gang for maximum output. The receiver
and SGoare then tuned to 600 ke, and the SG
slowly tuned above and below this value while
the oscillator low frequeney padder is turned
tirst in and thea out. At the padder adjustment
and SG frequency which gives greatest output
the padder is corveetly atigned and this com-
pletes the job.

In summarizing, remember that while we have
traced the signal passage through the entire
receiver, we would. since the set was dead,
have located the defective stage when we weut
from a point of signal to a point of connection

where no signal was obtained. Then with the
multimeter the defective part would have been
located.

Mechanics of the Forward Procedure

As in all service techuniques the receiver is first
checked for surface defects. The pewer con-
sumption is then checked with the wattmeter
in the ST. If the power consumption is high
there is probably a Dbroken down filler or by-
pass condenser and the power supply system ix
at once checked with a mmltimeter. Low power
consumption on the other hand would point to
an open main voltage supply circuit and this
could be checked at once with an ohmmeter or
first isolated by signal tracing. If the normal
power consumption of the receiver is not marked
on its name plate, you may figure 10 watts
for each tube used in the set.

If the power supply indications are normal, pro-
cecd to trace the signal through the receiver.

Using R.F.-I.F, Channcl. FEither tune the rve-
ceiver to the frequencey of a powerfui local sta-
tion or feed the modulated output of your SG
into the aerial and ground posts of the set. Then
using the special eable supplied with the ST,
touch its probe te point . An output indication
will he observed when the ST is tuned to the
frequency of the sigmal being fed the set. The
level control on the 81 is adjusted to give a defi-
nite output indieation (in the case of a tuning
eye, full closuve of the eye). Toucek the probe
to O. This will result in a greater output and the
amount of gain is determined by readjustment
of the calibrated level control to give the reading
previously obtained at I'. The ratio of the two
settings is the amplification oceuwrring in the an-
tenna transformer. The probe tonched to M gives
the gain of the RN stage. The oscillator is
next cheeked by uxing the special oscillator
tracing section and by touching its cable probe
to the stator of (. The frequency control of
the ST should he set at the oxcillator frequency
which is the pre-scelector frequeney plus the LI
of the receiver. In this way we check not only
for oscillation but also for proper setting of the
oscillator trimmer condenser,

The LF. section of the 8T is next brought into
play by tuning it to the LI, value and touch-
ing its probe to I, extablixhing cither the pres-
ence or absence of the LI, signal. The condi-
tion of the first LI transformer and the gain
contributed by it is checked by putting the probe
at K. At this time the first L. trimmers may
be adjusted to give maximum output, thus align-
ing the stage. Move the probe to J and check
the gain of the LF. tube., Cheek the sccond LIS,
trausformer by putting the probe on the diode
plates of the second detector. With the S still
tuned to the 1.1, touch point 1. No sigual should
be indicated due to the by-pass action of €.

Page Seven
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Thix completes the test up to the input of the
tirst AP, stage, In condueting this trace. lack
of signal at the points of test would have iso-
lated the trouble. The gain tests are quite
aceurate because the connection of the probe
across the tuned cirenits the ground lead of
the ST ix permancutly connected to the receiver
chassis) does not result in appreciable detuning.
Thix ix due to the eapacity which ix in series
with the probe lead and ix built into the probe
handle, The capacity may be ax <inall ax 1 miero-
wicrofarad. Naturally this results in <evere at-
tenuation of the signal and acconnts for the high
wain which must be built into the LIT-RUE os-
ecillator channel,

AL channel to

We now  proceed, using  the

Other Uses of the Signal Tracer

We have now traced the <ignal from the antenna
to the voiee ¢oil and would have by this time
located the dead stage, In the same way we
could have located the point of cntrance into
the receiver circuits of hum, noise distortion,
insuflicient gain, ete, The most inmportant use
of an ST however ix not the loeation of simple
troubles of thix xort which could have been toeal-
ized just ax eaxily in some other way, It is in
tracing down intermittent defeets that the signal
tracer really proves its worth, Many of us have
cncountered receivers which were intermittent
and which eleared up whenever any part was
touched or jarred, Such problems almost dety
<olution but with the X1 it's easy. Shnply con-

Signal
Gen,

Audio
Volts

Power
Supply

Osc.
RF-IF

Line Current

Courtesy, Meissner Mfg. Co.,~Mt. Carmel, [,

FIG. 3. Method of using Signal Tracer to check for intermittent action in a 7 tube superheterodyne.
The Volts channel is a VIVM and is being used to measure the AVC voltage. The Line Current
channel is a check on the receiver power consumption.

check the remaining stages of the receiver. The
probe ix first tonched to point I to check on
the operation of the second detector. With the
probe at (8 we cheek the volume control anid its
coupling  condenser,  Moving  the probe to 1
checks on the stage gain, No appreciable loss
oceurs with the probe shifted to D Imt lack of
sigmal or 2 weak signal shows that ¢ ix par-
tially or completely open. A signal should not
be picked up at I® due, as explained for the re-
verse method, to the hy-pass action of €. An
inerense over the signal obtained at D ix to be

expeeted at € showing that the output tube
has contributed some gain, It isx o curions
fact that a large loss will be indicated with
the probes across the voice coil and this is

cansed by the step-down action of the output
transformer,

Page Eight

neet the LIF-ILEF. channel to M, the oscillator
chamel across Cy and the A, channel to 11
Then let the receiver play untit it tades and note
the point at which eut-ont occurs, If the AL
ents out but the oseitlator and preselector are
0. 1., move the probe from M to K and check
thix seection, If none of the stages cut-out yon
would move the AJF. probe back to the speaker
until the bad stage or part was included in the
circuit. Then a substitution of parts would show
the cause of the trouble. While touehing the
probes to the eircuits might canse the trouble
to clear up or to appear. the eirenit will not be
affected ax long ax the probe is tirmly in contact
with it. The voltage surge due to the make and
break contaet is what canuses the trouble and by
making the conneetion and then waiting tor the
trouble to xhow up, we have an easy solution,
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“[-M” Put On Commercial Basis

This article was released lo NaTIoNaL Rabio
News by the Federal Communications Comnis-
sion, Washington, D, (',

Iailing frequency modulation as “one of the nost
significant”™ contributions to radio in recent years
and deelaring that - broadeasting on o com-
mereinl basis is desirable in the publie interest,
the Federal Communications Connnis<ion recent-
Iy anmmonneed the availability of the frequency
band of 42000 to 0,000 Kiloeyeles for that par-
pose, This will provide 40 f-m channels, each 200
Kiloeyeles wide—35 to regular high-freqneney
broqsdeast <tations and 5 to noncommercial edi-
ciational roadeast stations,

CIrequency modnlation  is highly  developed,”
declares the Commisxion in unanimons report,

It is ready to move forward on a bhromd seale
and on o full commereinl baxis, On this point,
there is complete agreement anmong the engineers
of both the manufacturing and the hroandeasting
indnstries, A <ubstantinl demand for f-m trans-
witting stations for full operation existx today.
A comparuble public demand for receiving sets
ix predicted, It can e expected, therefore, that
thix advancement in the broadeast art will crente
ctuployment  for thousands of persons in the
manufactaring, installation and maintenanee of
teansmitting and receiving equipment and  the
prozrantupning of <uch stations.™

At the same time the Commission points ont that
there was cetnent anlobg witnesses at its pre-
cent hearing that this new service will not sup-
plaut the service of standard broadeast stations
ceneratly and that, therefore, fan witl not make
obsolete  the receivers now in use,  Standaed
broadeaxting ix o an entirely dilferent frequency
band from that to be oceupicd by frequeney modi-

Fation, P will not interfere with it, Mresent
stundard broadeasting  will continune, and  cor-

tainly for a number of years will render full
service, Fhe oxtent to which in future years the
lixteners will he attracted away from the staund-
ard band cannot be predicted, Testimony at the
hearing indicated that manufacturers witl pro-
vide veceiving =ets capable of receiving hoth
services,

1:

The chief claims for fan arve that it gives more
tidelity and lesx interference than standard broad-
cast, The principle of frequeney modulation has
long been known hut its practieal nxe wias not
demonstrated until recently,

There was unanimons agreement at the Mareh
hearing that fau is <uperior to amplitude modnln-
tion for broadeasting on feequencies above 25000
Kitoeyeles, 'The nxe of o wide band of frequencies
mitkes possible a reduction of noise to a greater

extent than attained with narrow-binud standard
broadeast., There wax testimmony that a band
width of les< than 200 Kiloeyeles ¢iin be nsed for
f-m. but this lessenx the noise-diseriminating
quality which has been established by experi-
mental operation with the wide chanel, Testi-
mony advocating the narrower band width was
Lot supported by experience in program service,
Moreover, the uarrower band  width  would
Jeopardize use of facsimile transmission on the
same channel, The Commission believes that
regular program service shoutd begin on o 200-
kKitoeyele band basis which can be conveniently
rednced if developments warrant. DBy adopting
the wide-band f-m channels at this time, it will
be possible for the public to contine the nse of
receivers dexigned for wide-band reception even
though marvower chanunels may Liter be anthor-
ized,

The opening of a4 new bhand for commereial bro:ad-
cast will hielp to correct nnmerons defeets and
inequalities now existing in the staundard bro;ad-
cist xystem, These ineqnalities result from the
seareity of frequencie their techuieal charvae-
teristies, aud the early growth of broadensting
withont techuieal regubation, Pheve is today a
Liek of stations in xome commmnities, aud other
comnmnitiex «Jdo not have satlicient choice  of
program service, The establishment of the new
broadeast band in the higher frequencies will
cuable many  conununities o have their own
hroadeast stations,

loxperimental operations <ltow that f-m stations
car operate on the <ame channel without ob-
jectionable interference with mneh less milenge
than is possible with standard broadeinst stations,
I-m has the ability to exclude all except the
stroungest signal. Also, f-m stations require much
less mileage separation than do standard broad-
cast stations, The serviee range of f-m stations,
thongh limited, will in many cases be greater
than obtained from the primary service of com-
parable standard broadeast stations,

The licensing of claszes of stamdard broadeast
stations in the <ame area with different fregnen-
cies and different power hax resualted in a wide
disparity in the extent of service to the public,
The system of clax<ification now employed for
standard broadeast stations will ot he used
for fan stations, The ralex and regnlations and
engineering standards to be issned for f-m in the
near futnre will enable applications to be made
for facilitiex to serve a speeitied area, F-m sta-
tionx will be rated on the basix of coverage rather
than power, Competitive stations in the sane
vcenter of population will be licensed to serve the
same area,
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The present situation of certain standard broad-
cast stations having large daytime coverage iul
restricted nighttime coverage on duplicated chan-
nels will be avoided. The coverage of f-m sta-
tions will be substantiatly the same both day
and night. However, f-m stations do not have
the long-distance coverage of the present high-
powered clear-channel standard broadeast sta-
tions, The latter may be required indefinitely,
for widespread rural coverage. Dut for covering
centers of population and trade arveas, the new
class of station offers a distinet improvement,

The Commission deems it in the public interest
(o allocnte a contignons band of frequencies to
accommodate both commercial and educational
f-m stations, The band between 42,000 and 50,000
kiloeyeles is particularly suited for this service.
Under the new allocation. the same number of
freqnencies  herctofore  assigned  to non-com-
mercinl educational stations has heen retained,
the only change being that the position of such
stations has been moved 1,000 Kiloeyeles higher
in the spectrimm, This arvangement permits the
same receiver to be nsed for the two services,
The three educational institutions now authorized
to use amplitude modulation in the non-com-
mereiad band can continne to do so, but the Com-
mission hopes that subsequent applicants  for
non-commercial cducational broadeast facilities
will tind it cconomic and otherwise preferable to
utilize f-mn,

How Frequencies Were Reallocated

Readjustment of the ultra-high radio frequencies
to provide the 40 f-m chanuels between 40,000
and H0.000 Kilocyeles, as well ax seven channels
bhelow 108,000 kilocyeles for television service, is
pursuant to allocations contained in Cominission
Order No. G7.

‘I'he solution to finding space in the erowded radio
spectrum for the needs of these two services was
achieved with the cooperation of the Interdepart-
ment Radio Advisory Committee in Shifting
Government {requencies, This committee, repre-
senting 13 Federal agencies, advises the P'resi-
dent in alloeating radio channels for Government
use,

The arrangement gives private services priority
rights between 60,000 and 66,000 kiloeycles and
hetween 118,600 and 1190080 kiloeyeles in ex-
cliange for relinquishment to the Government of
(the bands 41,000 to 42,000 kiloeyeles and 132,000
to 140,000 Kiloeyeles,

In addition, the Commission discontinned tele-
vision service in the present television channels
Nos, 1 and 8 (44,000-50,000 Kiloeycles and 156,000-
162,000 kiloeycles respectively). Accordingly, old
television channel No. 2 will be remumbered tele-
vision Channel No, 1: and a new television chan-
nel No. 2 will be assigned from 60,000 to 66,000
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kiloeyeles. Former television chammel No. 8
(156,000-162,000 kiloexceles), together with fre-
queneies between 116,000 and 119600 kiloceyeles,
will be used to replace the assignments in the
band 132,000 to 140,000 Kkilocyeles, There is no
change in the other eleven channels comprising
the 162,000 to 300,000 television band.

Unlimited Operation May Be Authorized After
January First

The new allocations become effective immediately
on a limited basis, After Jannary 1, unlimited
operation may be anthorized. Regnlar commer-
cial service employing wide-band f-m, which may
include the multiplexing of facsimile transmis-
sion simultanconsly with  amral broadeasting,
will use the 43,000 to 50,000 kilocyele hand, and
non-commereial eduneational hrondeasting stations
are given the new frequencies 42,100, 42506,
42,500, 42700 and 42900 kilocyeles, This pro-
vides a continuons band for f-m, thus assuring
a degree of uniformity in the quality of the dif-
ferent frequency modulation channels and tend-
ing toward simplicity and economy of f-m re-
ceiving sets.

The rearrangement permits the Commission to
maintain seven television channels helow 108,000
kilocyeles and at the same time provide an ade-
quate humber of channels for frequency modatla-
tion. It expects these and other services to
benefit by the changes.

It points out that sky wave interference on
freguencies inunediately below 50,000 kilocycles
is greater than on the higher frequencies. While
it likewise recognizes that shadows and fading
become more pronounced as the frequency in-
creases, it nevertheless believes that such factors
are not substantially different on frequencies in
the vicinity of 60,000 Kiloeycles. Furthermore.,
it is generally conceded that the problem of
diathermy interference is now most acite on
frequencies immediately below 50,000 kilocycles,

Thus, by allocating 60,000 to 66,000 kilocycles in-
stead of 44.000 to H0,000 kiloeyeles to the tele-
vision service, 2 good balance has been achieved
between the effects of sky waves and diathermy
interference on the lower fregquencies and the
offects of shadows and fading on the higher
bands.

The miscellaneous radio services now assigned
frequencies hetween 132,000 and 140000 Kilo-
eveles will benefit by the changes in that 9000
kitoeyeles are now atlocated where formerly only
].000 kilocycles were available. This can provide
70 chamuels as compared with 57 channels in the
past. The change has the further advantage of
providing two large blocks of frequencies for
experimentation  with  different  propagation
characteristics.
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Ole Laboratory Page

By GEORGE J. ROHRICH

The purpose of this department is
to  furnigh supplemental
mentg to students who hare com-
pleted  their  Home  Lahoratory
Course, but who wish additional
taboratory  erperience.  You are
not required to perform these er-
periments, but you aweill gain in- ag replarements
creased  knowledye by doing 8o, or be usejul in

Laboratory
material

constitute an

Must of the material required will
exrperi- he that received ag part of the
Conrse.
necessary
chkased rery reasonably and awill
investment
than an erpense, as it will serre

yuur shop later,

Any other
can he pur-

rather

serrice work

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

HELPFUL INFORMATION ON EXPERIMENT NO. 25

Making each new radio assemhly “click” the
first time you put it together in the experi-
nmemts bolsters a cortain added amount of your
econfidence in your ability to work with radio
cireuits,

ITowever, radio ecirenits do not always “elick.”
ovenr after repeated trials, The expert finds
from expericnce that this is often true in his
own case. Ilere ix where the expert usually
applies o series of “continuity tests” in order
to loeate that hidden “open cireuit” or “short
cireuit” whiclh he knows ix so commonly responsi-
ble for his failure.

Yes. hidden defeets can occur in the experiments,
Jjust as well ax in those practieal cirenits which
the expert handles, Therefore, there is no dis-
grace or reason for discouragement if you do
run into trouble yourself in those demonstration
circuits given in the experiments of the Home
Laboratory Course.

If failnre of Experiment No. 23 should occur
then you have a splendid opportunity of getting
added practical experience of applying your ser-
vicing technique. Do like the expert does and
miake a seriex of continuity tesss. This can be
done very simply in the original eireuit of Figure
32 by completing the continity of various cir-
cinits with the application of the red test prods
to various terminals. When  continuity  does
oceur, you will get a detlection on one of the
meters,

If you experience trouble witlh experiment No,
25 1 would suggest that you conneet the appa-

ratus ag shown in Figure 22, with the excep-
tion that you should reverse the connections to
the 0-5 millinmmeter. Leave the tube out of
the cireuit.

We are now ready to test the cireuits for con-
tinuous wirine. Take the red test prod and
hold one end of it on terminal 6. Hold the other
end of the same red test prod on the positive
terminal of the socket. Your millinmmeter shonld
detleet to approximately 1.5 milliamperes, This
test allows you to measure the voltage of the
two dry cells, The reading of 1.5 millinmperes
indicates three volts, according to the scale
which is shown in Figure 18,

e sure that the ends of the wires attached to
the meters do not touch the metal cases and if
you do not obtain a reading of 1.5 millinmperes
on yonr millinmmeter, then this indicates that
your two dry cells are defeetive. They will have
to be replaced,

ITold one terminal of the red test prod on the
grid terniinal of the socket. Ilold the other end
of the same text prod on the poxitive terminal
of the socket. You shonld obtain the same read-
ing ax before. If you do not obtain a reading
then this indicates that you have an open circunit
in the coil between terminals T, wud Ty, or else
in the wire which connteets terminal 6 with ter-
minal .

Iold one end of the test prod on terminal 5.
ITold the other terminal of the test prod on the
negative terminal of the tirst 1} battery (the
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fop one in Figure 320, Your voltmeter should
deflecet to approxinutely 45 volts,

In ecase that the 45 volts do not register on
your meter, then you may have a short cireunited
05 micrefarad condenser, Remove the condenser
temporarily and if the reading is obtained on
the voltmeter then this shows that the condenser
ix defoetive. In ease you still do uot obtain a
reading after the condenser is removed, then
your B battery is defective, or els¢ your volt-
meter is defective,

After you locate the trouble and are able to
obtain a reading of 45 volts in the above test,
then hold one end of the test prod on the plate
terminal of the socket. ITold the other end of
the test prod on the negative terminal of the
first Ib battery., Again yvou should obtain a read-
ing of 45 voltx on your meter. In case yon do
not obtain this reading, then you have an open
cireuit in the tickler coil, between terminals T,
and T..

In case your eircuit tests correetly then proeeed
with adjusting the filiiment voltage to two volts,
by using the following method @

PPut all of the 30-ohm resistance in the filament
circuit by sliding the adjustable contact toward
the back edge of the baseboard. Told one end of
the test prod on terminal 6. 1lold the other end
of the test prod on the positive terminal of the
socket, The milliammeter should defleet to 1.5
milliamperes, as before, Insert the tube, Again
hold the test prod on terminal 6 while the other
end ix held on the positive terminal of the socket.
as before. The milliammeter should now register
loxs than 1 millismpere, In case it does not
register less than 1 milliampere, then the fila-
ment of the vacenum tube ix hurned out.

In case your millinmmeter does register, and
registers less than 1 millinmpere, then the fila-
ment ix operating satisfactorily.  Continue to
hold the test prod across the two terminals men-
tioned above, Now adjust the slider on the 30
ohm resistor until the millinmmeter registers 1
milliampere, This indieates that the filmment
voltage ix now two volts, aceording to the volt-
age scale which is given in Figure 18,

Under no circumstances should the millinmmeter
read more than 1 milliampere awckile the test prod
is held across the poxitive terminal of the socket
and terminal 6. Otherwise, more than two volts
will e applied to the filunent and the tilament
is likely to burn out.

TU'pon removing the test prod from the two
terminals, and while rotating the tickler, your
millinmmeter should read baclwards, ‘Thix in-
dicitex that the eirenit is oxeillating, Youw may
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now reverse the connections to the millinmmeter,
Your connections will then be exactly as shown
in Figure 32, Your millinmmeter will now read
up scatle when the cireuit is oxcillating.

Should you still fail to obtain oxeillation, then
carefully inspeet the three wires which Jead
from the tickler to terminals T, T, and T,. Pos-
xibly these wires are short circuited and this
condition will prevent oscillation, There is little
danger that you will have thisx trouble untess youn
continually rotate the coil in one dircetion amd
destroy the insalation on the wires,

If you still fail to get oseillation up to thisx point
of your tests, then you probably have a defective
cout:;cet between one of the socket termiuals and
its corresponding prong of the vacuum tube, In
order to check this continuity between each con-
taet aud its tube-prong you should raise the tube
out of its socket about one-cighth of an inch so
vou cin touceh eich prong with the metal tip of
the red test prod, Then repeat those tests de-
seribed in the first part of this Laboratory Page.
For example, repeat the fiest test. hut this time
leave the tube slightly riised while inserted in
itx socket, then hold the tip of the red test prod
on the proing corvesponding to the positive termi-
nal of the socket, while the other cud of this
test prod is held on terminal 6. Your milliam-
meter <hould defleet to 1 ma. No defleetion indi-
cates o defective socket-contaet near the positive
tube prong while a deflection of 1.5 ma. indicates
cither a burned out filament or a defective socket-
contact near the negative tube prong,

Next, hold the tip of red test prod on the grid
prong of the tube, Told the other end of thix
same test prod on the positive terminal of the
socket, You should get o reading of 1 ma., this
being the same ax for the preceding test: no
defleetion indicates an open xocket-contiaet near
the grid-prong: a deflection of 1.5 ma, indiciates
a burned out filament: a detlection less than |1
mi. indicates that the two dry cells for heating
the filiment are partly exhausted, or that the
movable contaet on the 30-ohm resistor needs
readjustment in order to raise the filiment volt-

age.

The final tube-prong test involves holding the
tip of the red test prod on the plate-prong
while the other end of this test prod is held
on the negative terminal of the first B-lattory
(the top one in Fig, 32y, Failure to get a 4o-volt
reading indicates an open civenit, A correet read-
ing, followed by no reading when the test prod
is removed, now indicatex the tube hax to e
repliaced with a new one,

By carrying out the above procedure you will be
able to locate any defective parts and then you
can take the necessary stops to have them re-
placed,
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RADIO-TRICIAN

etvice Sheef

Compiled Solely for Students and Graduates
NATIONAL RADIO INSTITUTE, WASHINGTON,

D.C.

SILVERTONE Chassis 101.535
Models 6133, 6141, 6139, 6137, 6202, 6203, 6252, 6253, 6199

ALIGNMENT PROCEDURE
PRELIMINARY:

Output meter connection
Qutput meter reading to indicate 500 milliwatts
Generator ground lead connecnon
Dummy antenna value to be ir series with generator ou'pu'
Connection of generator output lead
Position of Yolume Control
Position of Tone Control

Position of Dial Pointer wiih vanable 6ul|y closed .

Across loud speaker voice coil
0.89 Volts

. ....Receiver chassis
.See chart below
See chart below
.Fully clockwise
................ HI

" Center of first mark to left of 550 kc calibration mark

Trimmers
Wave Band Adjusted Trimmer
Switch Position Generator Dummy Generator {In Order Function
Position Of Yariable Frequency Antenna Connection Shown)
"AM" Closed 455 ke .1 mid. 6J8G Grid T2, TI ”I:F ?u'p.'n
npu
CAM 600 ke 455 kc* .0002 mid. Ant, Term. cl* Wave Trap
AM Fully open 1730 ke 20002 mid. Ant. Term, C7 Oscillator
CAMY 1400 kc 1400 ke .0002 mfd. Ant. Term. C2 Translator
AM" 600 kc(rock) 400 ke .0002 mitd. Ant. Term. (o] Padder
sw 15 mc(rock} 15 mc 400 ohms Ant. Term. C3 Translator

IMPORTANT ALIGNMENT NOTES

*The generator should be adjusted for high output. The trimmer should be adjusted for minimum output
meter reading instead of the usual maximum reading. If the frequency of an interfering station around
455 kc is known, the generator should be adjusted to the frequency of that station instead of to 455 kc.

Where indicated by the word,
while making the adjustment.

“Rock,”* the variable should be rocked back and forth a degree or two

The alignment procedure shouid be repeated stage by stage, in the original order, for great-
est accuracy. Always keep the output from the test oscillator at its lowest possible value to make the
AVC action of the receiver ineffective.

DiaL Lamp
TYPE®44

Locations of parts on top of chassis

Locations of parts under chassis
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Portable Radios Are Nuisance

I'ortable radio receivers are the newest nrenace
faecing radio engineers during broadeast pick-nps
from remote points, according to a report from
<tation KDYI, of Salt Lake City. Members of
the andience at the scene of a remote broadeast
tune their portables in on KDYL, thereby ereat-
ing feed-back., Diefore fature broadeasts, en-
gineers plan to seek out the portable radios and
isstte appropriate instructions or warnings.

—_— nor j——————

Electrolytics Freeze at Little America
Not a single merceury vapor reetitfier tube is nxed
in the dozens of transmitters and receivers for
the DByrd Antarctie Expedition, A reetitiors are
of the high-vacemnn type, for mercury is <low to
vaporize at the low temperatures encountered.
Likewixe, there are no ctectrolytic condensers in
any  part of the equipinent.  Apparentity  the
electrolyte freezes at temperatures below zero,
for chief radioman Bailey says you might just ax
well use blocks of wood.
wori—

Electronic Speedometer for Typists
Typing speed i indicated directly in words pwer
minute by a unigue new clectronie ;::ul::(-l (OIS

Coay 'ﬂ )
P walkmg @’ 3 “(“C.:N} i ‘.
Fug moon o= ):
«ON'C“T "\ &\(Q

¢AIR AnD  a

« ;'*1—4_ u

When residents  dial A St

Washington
WEather 1212, they hear a sweet-voiced
lady predicting the weather over and

over again. Those wha wonld like to
enjoy the voice indefinitely are cut off
automatically after about nine reports.
A $20,000 tclephnm. company gadget
provides this unique service. The res
port, as read by a young lady selected
for clearness of speech, is recorded on
an endless wire tape by magnetizing
the molecules in the tape in propor-
tion to the varintions in the audio sig-
nats. The message can be erased by a
second magnet in prtpnmlmn for re-
recording whenever the UL 8. Weather
Burcau decides to change its prediction. read.

within _his
fencc.

=b, cmcxeus

B mtl vmsvcnre-s[ T
;r B ciFcTrIEIEO. | =

l.ouis resident complained to the
sheriff's affice that
being shocked by an electric fence put
The deputy who in-
vestigated found that a bare wire, sup-
ported on insulators at the level of a
chiicken's head. had been erected around
a fAower bed to discourage destruction
of young plants by the chickens.
this fence was on private property, the
taw decided the nclghhnr was entirelv
in maintaining
The officer gave orders, however,
that a sign he erccted warning that the  the
fence was charged. It is now up to the
complainant's chickens to learn how to

up bv a neighbor.

rights

ploxving two radio tubex and a vacuum tube volt-
meter, Hitting a typewriter key closes a relay
cireuit. thus applying a charging iwrpulse to a
condenser, Detween strokes, a motor-driven i
switeh diseharges the condenser a cortain amonnt
through o resistor, .\ vacumn tube voltmeter
connected aeross the condenser isx calibrated to
read words per minute instead of volts,

——i 1

Phonograph Sells Tune for Penny
phonograph which will play any
xongs when a penny is in-
serted, has been  developed  recently  hy  Dr,
Gordon K, Woodward, a Los Angeles physiciau.
I'he xpecial record uxed with thix phonograph is
sixteen inches in diameter. and contains ten
seputritte songs on eich side,

An antomatic
one of ten different

wor i

KDKA Changes Tubes Autcmatically

Broadenst interruptions due to rectifier tube
railures are climinated in the new S0-kilowatt
trstnsmitter of KDKA at Allison Park. Pennsyl-

vinia, by tube-changing relays. These automat-
ically  disconnect a burned-out tule from the
circuit and conneet i1 new tube into the circuit.

L;&.:.;a..

NOW PUSH THAT
CARLOAD OF

PICKLED HERRING
ON To TRACK S

xperiments in the transmission of ar-
ders by radio from the central control

his chickens werc
tower of a railroad freight vard to
switching locomotives are being con-
ducted by the Central Railway Signal
Company of Proviso, Illineis, after re-
cciving authorization for this purpose
from_ the Federal Communications Com-
mission, Construction ncrm:ts were is-
sued for two [S-watt stations, one op-
crating sumewhere hetween 300,000 and
the 400,000 kec., and the other being as-
signed to four different freguencies in
range from 35,090 to 40,000 kc.
This newest application of radio may
mean hundreds of additional jobs for
men with radio training.

Since
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Joseph Kaufman

With about thirty frequency-modolated ¢ f-nr)
hroadeasters in operation and one hnndred sta-
tion permits @ranted, amd with the .€.€, form-
ally acknowledging that f-m signals will serve
public  interests,  localized  radio broadeasting
enters o new speclirom, namely 42 to 50 mega-
cycles,

Fiven the most enthusiastic admit that with forty-
five million amplitnde-modulated (a-nr) receivers
in use today in these United States, wide poblic
acceptance of f-m will take from tive to ten years,
At this early date, well-informed receiver mer-
chandisers say that the evils which f-m is said
to overcone are not as “wicked” as most people
wottld like to have us believe: henee they argne
that - nay not bhe the “whirl-wind™ that initial
publicity leads us to bhelieve,

IHowever, it cannot be denied that f-m provides
an almost noise-tree signal, to o degree not at-
tainable with the a-m system. To be sure, local
man-made interference has heen greatly reduced
in our present system, but atmospherie and
lishtning disturbances still affect a-m receivers.
With f-mn transmission, however, reception can
be noixe-free even during local electrie storms.
Its victory over noise is the greatest appeal, bt
f-m can provide high tidelity with depths of vol-
ume never before considered feasible for a-m.

Whether the public as a whole wants  true
fidelity and natnral reproduction is  still a
highty debatable subject; a great deal of evi-
dence indicates that after years of car sub-
Jugation to false  reproduetion, broadeasting

has developed an ear for reproduction peculiar
1o radio.
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F-M Receivers

and

Their Alignment

By JOSEPH KAUFMAN,

N. R, I. Director of Education

How f-m will be aceepted by the public, only time
will reveal: it ix herve, however, and offers i@ real
opportunity to trained radio technicians,

Review of Fundamentals

Before we go on to consider the f-m receiver,
review of the differences between amplitude and
frequency modulation deserves consideration,

With amplitnde modulation, a basic r.f. signal
called the carrier is increased and decreased in
amplitude, in accordance with the somul intel-
ligencee that is to be conveyed. The hasie r.f.
signal amplitude is never inereased more than
twice the carrier level, amnd never redueed to sneh
an extent that an r.f. signal does not  exist for
an instant, Amplitude modnolation produces side
frequencies with the highest andio frequencey de-
termining the band width, For example, if a 10-
ke, audio signal is the limit, modulated on a
TOou0-Ke, carrier, the side frequencies will extend
from 90 ke, to 1,010 ke,

With frequency modulation, the amplitude of (he
r.f, carrvier remains tixed at all points in a given
communication system. When no sound is being
transmitted. the frequeney of the signal is a defi-
nite value which is often referred to ax the *“rest-
ing” frequencey. This frequeney is inereased il
decreased in accordance with the level (or vol-
utne) of the <ound bheing transmitted.

Let ux look at it thisx way: sound is the result of
condensation and rarefaction of air particles.
Condensation results in & dense group of air par-
ticles, and rarefaction results in a below-normal
amount of air particles. We could arrange to in-
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erease the radio frequeney for conditions of ¢on-
densation, ud decrease the frequency for rare-
faction,

There must he o lmit to the frequeney swing
from the resting valne, depending an the maxi-
mnum sound level intended, and this range is re
ferred to ax the frequeney derviation. Thus, for
the londext sound to he transmitted, the swing
could be timited to 75 ke, Sinee the frequeney is
viried above and below the resting frequeney by
this value, the total deviation will then he 150
ke IFor example, if the resting frequency is 43,-
Q00 ke,, for the lemdest
sound the  frequency
will =wing from §2.025
ke to 43,070 ke, Shonld
thix londest <ommd have
o L.eoo-exvele piteh, the
. xignal  will vary
fron £3.000 to 42,9235 to
13,075 and back to 83,4
Oy ke one thousand
times in a =econd, If
thix 1Loo0-cyele sonnd
has a lower level, the
ving conld be from
-+ to 43,005, one
thousand  (imes a
xecond,

In frequeney modnla-
tion, the instantancons
frequency corresponds

to the xound lerel at
that instant, and the
rate at whieh the fre-
queney ix varying

above and bhelow  the
resting value ix the
pitel of the souud,

As far ax fidelity  of
fransmix<ion s  in-
volved, the deviation
can be any valne: in
fact, cqually as goomd
tidelity can be obtained
with an overall devia-
tion of 20 ke, ax with
150 ke,

FFor maximum elinnination of noise, however, a
large frequencey deviation ix dexirable, A noise
pulse received along with the f-m xicnal affects
the inxtantancoux amplitude by ereating peaks on
the r.f. xignal, and alzo affeets the insiantaneons
frequency of the <ignal

As we will <ee later, the amplitnde peaks of noise
dare removed by the “limiter”™ in the fom radio
receiver, hut any instantaneons ehange in the
<ignal frequency will introdiuce volume patdses
after the f-m <ignal ix converted to amplitude
changes. 1f a large frequeney change is employed

General Electric frequency modulation receiver under-
going comparative listening tests while subjected to
million volt lightning discharge.

to prodace an appreciable change in somnd level,
the frequency change due to a noise will normally
have little effect in producing noise interference,
o the other hand, if full range in volume is pro-
dueed with a <tall frequency deviation, the {re-
quency change produced by noise pulses will be
quite apparent,

Essenlial Stages in an F-M Recsiver

Once yvou understand the baxie principles in-
volving f-m receivers, yon will tind these new sets
are no more ditienlt than ordinary sets,

Ax yon will hortly see,
no  radieally new cir-
enits are nxed in o f-m
receiver, Conventional

vaceimnn  tube eireiits,
designed to meet spec-
inl  reqguirements are
predominant, The
superheterodyne eir-

enit ix employed, usn-
ally with a1 <tage of nf,
ahead of the frequency
converter, and  with
one or more if, stages
following the c¢on-
verter,

After sutfieient ampli-
fication hax been ob-
fained., a <tage which
will convert f-m to a-m
is required. This modn-
lation converter mnst
be followed by a nor-
mal amplitude type of
detector,

‘There ix, however, o

¥ madulation  converter

) which also deteets at

gl the same time,  The

p j diseriminator  cirenit

uxed in antomatie fre-
quency-controlled  re-
ceivers  will  produce
positive and negative
voltages, the instanta-
neous voltage depend-
ing on the deviation in frequeney from the refor-
ence frequeney, Thus, f-m can be converted di-
rectly to mudio signalx by an a.fe. diseriminator
cireiif,

Between the frequencey diseriminator and the st
i.f. stnge, a speeial tube cireuit  cealled the
limiter) ix introduced, Although its elimination
wolld ot prevent f-m reception, its nse definite-
Iy results in the nuique features which make f-m
transmission superior to a-nm. A limiter removes
a1l amplitude noise pulses, <o the dixeriminator
ot contains negligible noise <ignal, The limi-
ter keeps all sigual amplitnde levels below the
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permissible swing of the diseriminator, thus pre-
venting amplitude distortion. The diseriminator
also operates so as to favor the desired
(stronger) signal and suppress the weiker nnde-
sired signal. Finally, the limiter supplies a nega-
tive .¢. voltage proportional to carrvier intensity,
henee it is used as an a.v.e source,

Following the diseriminator is a potentiometer
which servex as a volume coutrol; its ontput
feeds into a conventional a.f, amplitier and loud-
speaker. IFor high fidelity, hoth the a.f, amplitier
and loudspeaker must be designed to have essen-
tially uniform response over a wide range of
audio  frequenciex,  The loudspeaker xystem
usually consists of a low-frequeney unit and a
high-frequeney  reproducer,  acoustically  com-
pensated for high-fidelity reproduction.

'or some time, f-m reccivers will also inchade
cireuits for a-m reception, The preselector and
oxcillator coilx for any a-m band will he switched
into the cirenit 3 the <ame switeh will also switeh

} PRESELECTOR

of the tube to which they are connected, as shown
in Fig. 2. If this is not done, transfer through
both transformers wonld exist, and the selectivity
of the circuits wonld be lost.

The i.f. channel for f-m will employ a mumber
of stages, only one of which is shown in Fig. 2.
This i.f. channel will feed into a limiter-diserimi-
nator type of detector for f-m. The input ¢f the
a.f. amplitier will be switched from the f-m de-
tector to the a-m detector according to the type
of reception desired.

- Antenna System. The all-wave antenna used
for a-m signals is not designed for high-freqgueney

radio waves. An additional antenna will be de-
sirable. 1lalf-wave antennas are being widely

uxed ; these are connected dircetly to the input
terminals of the receiver. and these in turn con-
nect to the primary of the 2-50 me. antenna
coil,

Two antennas will thus be normally used for

1 .o.-IL
* -AV.C

F-M

}+-FREQUENCY CONVERTER ———»|

TO LF. AMP.

A-M

1000

AAAR
vy

R T

1

FIG. 1. Preselector and frequency converter stages of an a-m and f-m combination receiver.

in the 42-50 megacyele coils, and in all proba-
bility will alxo introduce the low-capacity vari-
dable condensers required for band-spread tuning.
Such a combination f-m and a-m circuit is shown
in Fig. 1.

In ench if. seetion of the cireuit in Fig. 7, the
secondary of the i.f. transformer for a-m (usually
about 456 ke.) will be connected in series with
the secondary of the f-m i.f. transformer (usually
abont 1 to 7 megacyeles). By connecting the
secondavies in seriex and by preventing any mu-
tual coupling, one if, transformer will have
negligible impedance at the other fregueney,
hence its presenee will not interfere with ampli-
fication of the dexired frequency.

The primaries of the a-m and f-m i.f. trans-
formers will be switched into the plate cirenit
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f-m and a-m reception, as shown in Fig. 1.

Any of the antennas found acceptable for tele-
vision reception can be used. Reflection will not
be a problem. The horizontal antenna should
preferably he faced broadside to the f-m trans-
mitter and adjnsted for the least phase cancella-
fion. so the strongest signal possible is accepted.
A horizontal di-pole about 1114 feet long will be
required.

I’reselector-Frequeney Converter. A stage of
amplification preceding the mixer-first detector
is to be expected in an f-m receiver in order to
over-ride converter noise, The tuning condenser
will have a low eapacity so the I.-O ratio of the
tuning eircuit will provide high gain. A remote
cut-off pentode tube will be used and will be
a.v.c.-controlled. Sufficient selectivity must be
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LF. AMPLIFIER

70 GRID OF

33 9IKC - “— 2ND LF. AMP.
FROM | A-M > 100 :: TUBE FOR F-M
FREQ. > e
CONV. T 10,000 <>
| F-M <
-
:
i 3
2.1 MC > 27,000
3
ol 1,000 |—=—-av.c.
p—>-T10 INPUT OF
| <  AF AMP A-M DETECTOR
= B8++ :-25

FIG. 2. Type 6AC7 tube serving as i.f. amplifier tubz for both a-m and f-m reception; primary switch-
ing is employed. Since the output is through indepindent a-m and f-m channels, switching is required
only at the input of the combined if. amplifier and at the input of the a.f. amplifier.

embodied in the presclecior to eliminate image
interference and i.f, signal interference.

N
A conventional pentagrid converter may be em-
ployed in the converter stage, although a triode-
pentode tube combination will xerve equally well.
The local oxeillator should he stable, so that the
i.f. amplifier and the dixeriminator eharacter-
isties need not be made too broad.
broawo o
F-M Intermediate Amplificrs. These will be of
the conventionnl double-tuned type, carefully de-
signed for optinmm conpling <o that a resonance
curve with a tlat top and steep sides will result.
As we will see later, perfectly fint tops are not
required for strong signals, as the Eniter will
give the entire rf. system a flat-top resonance
characteristie. However, sufticient broad rexponse
will be required so that amplitnde distortion does
not arise for weak signals, To get sutlicient
broadness in tuning, cither the primary or the
secondary of the iLf. transformer will be loaded
with a resistance, abour 10,000 ohms, Because of
Joading and the use of a high i.f. value, about 1
o 7 me, low gain will result and at least two it

tubes will normally be required.

Limitcr., 'This stage, important ax ils functions
are, is a simple tube cirenit, An ordinary pentode
tube, operating at low plate awd screen grid volt-
ages (about 60 volts) and with no initial grid
biax, is used. Grid current flows npon application
of an r.f, signal, and this rectitied cnrrent is
made to tlow throngh grid return resistors [0
ond K: as shown in 1Pig. 3.

Using low plate voltage canses the plate current
to cut off at low negative grid voltage values,
The upper limit of plate current ix also kept
low by the low plate currvent, for the space charge
readily prevents the tlow of electrons to the plate
when low accelerating potentials exixt ; excessive
grid current contributex to low plate current,
As U rule, this circuit is dexigned <o that the
limiter output doex not vary more than 1 velt for
all input r.f. voltages above the saturation value,

While the limiter circuit prevents excessive rises
in the amplitude of the current oitput, the grid
current in the limiter stage cauxes the operating

“ DISCRIMINATOR
LIMITER so
—_ S
FoRG sy = % 8 =k
2.1 MC, [T <°10,000
I < 6HE
T FEF
Sozr 4 1
J_ 3 +60V.
N
I 1000 E:.OOQ
>
= B4+ = = % e

<—
TO TUMNING EYE ANO
AV.C.

FEED POINTS

o1
L——D TO AF. AMP,

FIG. 3. Typicat limiter and frequency discriminator circuit.
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point to move more negative from the no-signal
point shown as « in Fig. 4. The operating point
may assume a position such as b, ¢ or d as the
input level of the signal increases, The normal
operating point will be somewhere hetween ¢ and
d, a condition for high signal input. In such a
ase, the vf. signal will undergo half-wave recti-
tication, and plate current will ttow for half a
cyele or less, Since the plate load of the limiter
(Fig. 4) will be a resonant eircuit. the voltage
developed across the tank cireuit will have both
alternations of the eyvele with the tuning circeuit
possexsing the ability to sustain oscillation at its
resonant frequeney by virtue of the energy stored
in thix circuit.

If noixe pulses make the input v.f, signad swing
positive beyond point o+ in Fig, . the pulses will
e removed by the saturation effect of this limi-

or r.f. stages which it may be desirable to con-
trol. The resulting i.v.e. action will prevent the
limiter from being overloaded too much on very
strong signals,

In passing through the r.f. amplifier of the f-m
receiver, the signal is varying in frequency above
and below the resting frequeney. 1f the r.f. sys-
tem is sharp, as <hown by curve [ in Fig. 3, the
signal amplitude will vary from « to b to ¢ to d
to e aud back to e for one audio eyele. To prevent
suteh extreme variation in amplitude, the fre-
queney deviation would have to be limited xo the
swing would be from y to = or the rf. system
would have to be made much broader by loading,

Ax owax previonsly pointed out, the limiter in it-
self causes the over-all response of the rf, sys-
tem to act broad, 1t the level of the signal ix

AMPLITUDE IN VOLTS

—— -fy ]

FIG. 4. Limiter characteristic.

+Eg ~—> p—

ter; negative noise peaks will be removed by the
cut-off characteristie of the limiter. Of course,
this only occurs when a strong signal is received,
and the a.f. system is hence dexigned to load the
limiter fully for the weakest signal to be re-
ceived.

1f the desired signal fully loads the limiter, caus-
ing the operating point to be more negative than
point ¢ (see Fig. }), a weak signal entering the
limiter will either cause no plate currvent varia-
tion or will reduce the plate current vaviation to
such a low amplitude that the limiter output
resonant cireuit will not receive enough energy
to sustain this oscillation. It is possible to design
the limiter so that a desired signal which has
twice the amplitude of an undesired signal. hoth
operating at the same resting frequencey, will so
completely over-ride the undesired signal that the
latter will not be heard.

The flow of grid current through grid resistors
R, and R, in Fig. 3 produces a voltage across the
resistors which self-hiases the limiter to cut-otf
or beyond for normal and above-unormal signal
levels, This negative voltage may, in some re-
ceivers, be used to operate an electronic tuning
eyve,® or to feed an a.v.c. voltage to any of the if.

*A -1 receiver should he tuned for least noise, not
for maximum sound level. An eclectrie eye working
on peak limiter grid current offers an excellent tan
ing indieator,
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FIG. 5. How the limiter flattens the
r.f. response.

+ ——

FIG. 6. The S curve of a fre-
quency converter.

=0 proportioned that all signal ampditudes above
b (amplitudes greater than o in ig, §) are in
the saturation region of the limiter, then all such
peaks will be removed, The r.f. amplifier and the
limiter together will then have the resonant re-
sponse portrayed by curve 2 in Fig, 3. The f-m
signal may thus embody wide deviation in modu-
lation,

The r.f. system is never made too shaorp for sig-
nils which do not drive the limiter to saturation,
Weak signals do not benetit by this action: to
receive them with good response, the vt and i.f.
amplifiers must be reasonably hroad.

Frequeney Diseriminalor. Thix circuit does not
differ from the circuit used in automatic fre-
queney control, exeept that it is designed for the
i.f. value used in f-m receivers, Saeh a circuit is
shown at the right in IFig, 3,

Note that two diode rectifiers are used, each
diode being fed with one-half the voltage of the
final resonant circenit, Deing a split secondary
connection, one diode input r.f. voltage is 180°
out of phase with the other diode input voltage.
At the same time, both diodes get the full r.f.
voltage which ix present at the plate of the limi-
ter. When the frequency is off the resting value,
ax it ix during transmission of intelligence, the
phase relationship botween the r.f. voltages aet-
(Page 23, please}
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RADIO-TRICIAN

hService Sheef

Compiled Solely for Students and Graduates

RADIO INSTITUTE, WASHINGTON, D.C.
SILVERTONE MODEL 6320
Chassis 101.585
ELIMINATING HUM MODULATION WHEN  of the loop antenna connection board. It

USING AN EXTERNAL ANTENNA:

As shown by the Schematic and by the
Lccation of Parts diagram, there is a 2200
ohms resistor, connected from the external
antenna clip to chassis. This resistor prevents
hum modulation when using an external an-
tenna. lf such hum is exper'enced, examine the
chassis to see if this resistor has been incor-
porated. (The res'stor is mounted alongside

N

T2 "tp +Cie
@ @ SLueecar
::::-ﬂ_-ll
@ o]
DET AF
iy

was not incorporated in early produztion.} If
necessary, addition of the resistor will elimi-
nate the complaint.

PUSH BUTTON TUNING:

Each button is set up by loosening the
screw (under the call letter tak), tuning in
the station, depresiing the button and then
tightening the screw.

Lecations of parts on top of chassis

Locations of parts under chassis

ALIGNMENT PROCEDURE

PRELIMINARY:

Connection of generator ground lead .
Position of Yolume Control .

Position Of Generator Dummy

Dial Pointer Frequency Antenna
550 ke 455 kr .1 mfd.
540 ke 540 k= .0002 mfd.
900 ke $00 ke .0002 mfd.

. To external ground

. .Fully on
Trimmers
Adjusted
Generator {In Order Trimmer
Connection Shown) Function
12A8GT Grid 72, 71 IF
Ant. Clip C4 Oscillator
Ant. Clip C2 Translator

IMPORTANT ALIGNMENT NOTES

L]
The alignment procedure should be repeated stage by stage, in the original order, for great-

est accuracy.
AYC action of the receiver ineffective.

Always keep the output from the test oscillator at its lowest possible value to make the
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F-M Receivers and Their Alignment
(Continued from page 20}

ing on each diode varies, As a result onc diode
rets more r.f. voltage than the other, and the
rectified d.e. voltages ditfer. The difference in
d.c. voltage is the f-m demodulated signal; s
amplitude is proportional to the amount the sig-
nal frequency differs from the resting value and
its polarity depends on whether the signal is
above or below the resting value.

Thus. while the f-mn signal is varying in fre-
quency due to modulation. the net d.e. voltage
across I, and R, in Fig. 3 is changing in ampli-
tude, with point m becoming alternately poxsitive
and negative with respect to ground. Condensers
across I3 and I’y remove all r.f. components.

The diseriminator must be designed so that in-
ereases and decreases in frequency from the rest-
ing value produce proportional changes in d.c.
output voltage, as shown in Fig. 6. This lincarity
must extend for the full deviation in frequeney.
It is important to standardize on the maximum
deviation that will be used, and design the dis-
criminator accordingly. In fact, the diseriminator
should he able to handle even a greater devin-
tion, to take care of the normal drift in the fre-
queney of the receiver oscillator.

Ry designing the discriminator for wide fre-
queney deviation. this stage will function for f-m
signals with low freqnencey deviation, A dis-
criminator designed for a aarrow frequency
deviation wonld distort when an f-m signal with
a wide devintion was received.

Alignment of F-M Receivers

Alignment of an f-m receiver will differ some-
what from the procedures used for a-m reeeivers.
It may swrprise you to learn, however, that this
alignment can he done with standard servieing
equipment having suitable ranges.

First. the diseriminator will be lined up. A high-
resistance d.e. voltmeter, preferably a vacumm
tube volimeter. is connected across one diode
Joad resistor. To introduee a signal, eonnect the
<orvice signal generator to the grid-chassis of the
limiter tube. The signal generator should he set
exactly to the if. value for f-m. and its output
<hould be as high as possible, about 1 volt. Ad-
just the primary of the diseriminator transformer
for marinmion output. Now conneet the d.c. volt-
meter aeross both diode leads, and adjust the
secondary of the diseriminator transformer for
2c000 output voltage.

To align the resonant circuit ahead of the limiter
stage, connect the signal generator (still set at
the i.f. value for f-m) to the grid-chassis of the

stage ahead of the limiter. A 0 to 100 micro-
ampere meter ean be connected in the grid return
of the limiter, or a high-resistance voltmeter (or
v.t.v.m.) ean be conneeted across the grid return
resistor which produces the a.v.e. voltage, Nd-
just the resonant eircuit ahead of the limiter for
maximum deflection.

When a peak reading is obtained. the outpnt
reading should be high enough to indieate that
the limiter is being saturated. To do this, the
signal generator output should he set up to a
high output value. This can be checked by noi-
ing the output across one diode load in the dis-
criminator; inereased input to the limiter should
show little rige in output voltage. This condition
is essential, for it is necessary to have the same
loading of the limiter on the resonant cirenit as
would exist in normal operation, This leading
affects the response of the resonant cirenit, If
you align this circuit with little load, a different
peak setting will result,

Advancing the signal generator one stage at a
time aligns ecach resonant eircnit for maximam
limiter grid current or self-rectified d.c. voltage,
The i.f. channel for f-m will be aligned when the
signal generator is connected to the input of the
mixer-first detector.

Next is the alignment of {he presetector and
oscillator. FFor this adjustment, the signal gen-
erator is connected to the two antenna hosts, The
oscillator is always aligned first, and the prese-
lector ix adjusted for maximum grid current or
voltage in the limiter. Alignment will, of coursc,
depend upon the type of tracking employed. One
method worth mentioning involves the iron-core
coil in the oscillator. The signal generator and the
receiver dial are set at a low frequency (abont
42 to 43 me.), and the oscillator core aligner is
adjusted for maxinmm output. Then the signal
generator and receiver are set to a high fre-
queney (about 49 to 50 me.) and the trimmer
shunting the oscillator variable condenser is ad-
justed for maximum output,

nri

Our Cover Photograph

The fabrication of high-quality modern broad-
cast transmitters requires the efforts of many
skilled hands, from the time of welding the
tirst framework to the final assembly, ingpec-
tion and running test. Inm oour cover photograph
yvou see trained radio men at work on five units,
while the panel is heing attached to the sixth
unit at the extreme right.

These units will be used in Western Eleetrie
broadcast transmitters. Photo by courtesy of
Specialty  P'roducts Division, Kearny, N. ).
Works, Western Fleetrie Company.
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Puzzling Radio Questions From Students

Filter Condenser Code

Question: I have obscrrved that on some of the
new filler condensers, the capacily value is fol-
lowed by a wumber of markings sueh ax a gqnare,
triaungle, civele.and other geometvie figures, Whal
do these symbolg represent?

Anxwer: An exanination of this type of con-
denser will dixelose the faet that the terminals
of the cotdenser come throngh a bakelite or rab-
ber washer. Right beside the varions terminals
You will tind a picec cut ont of the washer which
is exactly lke the <shape of the marking nsed in
the code. In other words, if there are 8 and 16
microfarad scetions in a particular unit, and
there ix o square after the S-mfd, marking and a
triangle after the 16-mfd. marking, the terminals
for these xeetions on the bottom of the con-
denser will have the <ame =quare and triangle
marking respectively,

Blue Glow In Tube

Question: I nolice a bluc glow aehich seems to
he on the glass enrelope of some of the tibes
iy receiver, What does this indicale?

Answer: This blue glow ix due ta celeetronic bom-
bardment of the glass, Generally, it will be no-
ticed that this glow varies with the strength
of the <ignal, parvticulavly if the tube happens
to be an audio power tube. This condition ix
due to the faet that the glass, when bombarded,
hecomes fluorescent, Thix ix a natnral condition
and does not indicate any trouble whatever, You
need worry about o slow in a tabe only when it
appears gabont or between the elements, in which
caxe it indicates exeessive plate current or a
wasxy tube, A\ mercary vapor rectitior is an ex-
ception : a glow in thix tube ix normal, nt these
tubes are xeldom found in radio receivers,

Push-Button Sets

Quexstion: 1 hare a push-hutton receiver, and |1
wolice that the volume is londer achen a station
is tuned in by weans of the push-tultons, than
when tuned in by means of wmanual tuping, What
cunses this?

Answer s It will =ometimes be noticed that vol-
unie appears greiter when the push-buttons are
used. This in many cases is due to the fact
that a receiver seldom ix aligned exactly all over
its dial. ltowever, the push-batton unit is ae-
curately aligned to tane in each partieular sta-
tion. Of course, thix oceurs only  where the
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pu=h-hnitton tuning nnit is of the substitation
type in which individoal tuning condensers or
coils are inserted in the cirenit, Sometimes the
coils used in the push-button units are of the
pulverized iron core type, These coils have a
mueh greater Q factor and better conpling exists,
both of which would give a strenger signal,

Using Defective Receiver For

N. R. I. Training Plan

Ounestion: | acant to gel crpericnce by following
Hie N RO pltan. The reccivor |ohare is defee
Live and 1 oarant o repaiv it first, howerer,

Answer: The parpose of the N R L plan for
gotting practicil experienee is to teach you how
to do xervice work in the proper manner, T'here-
fore. you can sce that it would not bhe very
practical to attempt to repair the receiver with
which you arve going to experiment, It you conkd
do thix, there wonld not be mueh value iu fol-
lowing the plan, ax you waould already be eapable
of xervicing sets, In other words, vou s<honld
ke every attempt to gain practical experience
hefore texing to repair receivers,

I would suggest that you either have the sot
repitived by an experienced service man or that
yYou put it to one side and use a receiver in
good operating condition, After having cained
some experience, you contd then return to the
defective receiver and locate the trouble.

F.C.C. Examination Question

Question : This question is taken from an 1.0,
operator’s coeamination, clement Na, o, question
No. 205, Defive high lerel and low level wmodila-
tinn,

Answer: The term "high level modulation™ means
that the plate ecirenit of the st radio Stage in
a radio transmitter is modulated, The term “low
level modulation™ means that cither the grid or
plate cirenit of some radio stage before the st
radio fregqueney stage in the radio transmitter is
the one that ix modulated, and that the radio
stage or stages hetween the modulated and out-
put operate onty as a linear power amplifier,

Using A.C.-D.C. Set For
N. R. I. Training Plan

Question: I have an AC-D.C0 padio receirer
which 1avish lo use for gaining practical erperi-
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Are Answered By

ence uecording to the N ROT plan, Can thig set

be uxed?

Answer: An A C-DLC, reeeiver is not suitable for
waining prictical expervienee if yon intend to fol-
low the complete N, B Loplan, If yon live inan
ALCLdistrier, then by all means obtain a standard
AL operated radio receiver as recommended in
the N. 1L L Course, This standard receiver shonld
lzive g power transformer,

There are many reasons why an A C-DC, re-
ceiver ik not altogether snitable, Perhiaps the
most important is the fact that the reetifier tube
hax o very limited enrrent output, As a resnlt,
any excessive leakage or short eirenit you might
infroduce ix practically certain to b ont the
rectifior tube, Thix would mean that in attempt-
ing to gitin expericnee aceording to ome plin, yon
wontld have to replace rectitier tubes frequentiy,
Furthermore, ax the filiments e areanged in
series, it ix impossible to learn the results ef
i sthge-by-stage elitnimation procedure in whieh
vou puil out a tube, ax thix interrupts the
fitamoent eirenits of all of the tubes, Other com-
plications arise, suell ax the faet that one side
of the power line conneets to the set chassis
soneratly nnd you ean obtain shoeks frem such
receivers,

Of conrse, even an A C-DC) receiver could e
nsed for learning to teace cirenits and to read
the dingrans, following onr plan of instrnetion,

It vou Ive in a Do distriet, then the prob-
fem ix <omewhat complicated, An ACL receiver
could not be made to operate from =uch power
lines, The best thing to do wonld he to obtain an
automohile type receiver, as this ix the elosest
receiver to a standard ALC, receiver in its operi-
tion, Retember that this receiver ix heing used
to gain practieal experience : after the experience
ix gained, you will he eapable of working on any
type receiver. ‘The recommended type of auto-
mobite receiver is one having a tube type reetifier,
If you do not have a storage battery, it is goen-
crally possible to rent one from a loeal garage,

Portable Set In Automobile

Question: 1 have a bhatlery-operaled  portable
tupe roeciver, 1 oronld Hike to be able 1o use
thix radio in amy car as arell as al hone, bl
the moment the molor is starled il becomes
rery noisy. ds it possible 1o corveet this trouble?
Answer: In cases it is not

nemny pessible 1o

N. R. I. Experts

climinate altogether the interference set up by
an automobile engine, when using an ordinary
portable type receiver, First of all, an auto radio
which is properly designed for installation in a
car, ix always housed in a metal eabinet xo that
it ix completely shielded tfrow interference pro-
duced by the antomobile  cleetrical  system,

'ovtable radiox are not shiclded at all, for a
metal honsing wonld incerease their weight aud
cost, and wonld vender any bnilt-in loop aerial
ineffective.

Furthermore, whent an autonobile receiver ix
installed, even though the set is shiclded. in-
torference-clintinating devices snelt ax ignition
suppressors dand condensers are pecessary in most
casex to keep the interference at a minimum,

Nuturally, most nutos which do uot have such
radios in them would not have these suppression
deviees, The auto receiver itself frequently has
built-in condensers and choke coils for further
suppressing the interfercence,

Thevefore, in order to eliminate this interfer-
ence, it would be necessary to install interfer-
ence-supressing  devices in your car, Fven this
may not prove altogether effective due to the
Ltelk of shielding on your set, Noijnetimes xuch
receivers can be made to work satistactorily
by placing them on the rear seat of the car, as
tar away frow the engine ax possible, If recep-
tion ix =titl unsatisfactory, vather than <pend-
ing a great deal of moeney trying to suppress the
interference, I wonld suggest the purchase of
some standard autontobite receiver which would
simplify the problem greatly.

Radio Effect On Weather

Question s Does radio
cffeet on the weathey?

broadeasting have anp

Answer s AMthough from time to time there have
been statements made that the tremendous out-
pouring of radio cnergy all over the world has
had an etfect on wenther, there is as yet no
sejentifie proof of this fact, One must remember
that o tremendous amount of energy is being
releaxed continnously into the atmosphere tfrom
thunderstorms, In many cases this energy tarv
excecds that being radiated by radio stations,

Theretore, until soue definite proof can be pre-
<ented s to the actual effect of such radio wave
radintions, we can assume that radio broadeast-
ing hax no effeet on the weather,
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To qualify wour

PHILCO MODEL 38-1
AND 38-5

You may reduce frequency drift on the high
frequency end of the broadeast hand by replacing
compensittor No. 1 with a new eompensator part
No. 316206 and two fixed condensers part No,
J0-1007, connected in parallel with the new unit.,
An improvement in performance ot the oscillator
circuit on the short wave bands can be nede by
changing original resistor No. 19 (70,000 ohms)
to HO K olims.

FREQUENCY DRIFT

nori
PHILCO MODEL 38-7 FREQUENCY DRIFT
To reduce frequeney drift on the high frequency
end of the broadeast band. replace compensator
No. T\ with a new compensator part No. 31-6206
and two tixed condensers part No. 30-1097 con-
nected in parallel with the new unit,

oyt
PHILCO MODEL 16 DEAD AT
CODE 121 HIGH FREQUENCIES
Thix trouble due to failure of the oseillator at the
Ligh frequency end of the broadeast band can be
eliminated by changing the oscillator cathode re-
<istor from its original value of 500 ohms to 300
ohms, ‘I'ry another 76 type tube before making
this change ax the fault could be in the tube.

nri
MIDWEST MODEL 16-35 DISTORTION
17 distortion is noted when the volume control is
advanced about halt way, look for a broken lead
ou the .1 mfil. condenser connected from the plate
of the tirst audio tube to the tone control,

T
HALSON MODEL AW-6

DISTORTION

AND HUM
This is often caused by the candohmm resistor
shorting to the frame. Either install a new re-
sistor of another type or insulate the frame from
the chassis,

n i
HALSON MODEIL 5LR DISTORTION
AND HUM
This ix generally due to a defective input filter
condenser, Check by substitution.
nori
HALSON MODEL 05 BROAD TUNING
Thix is usually due to a poor contact in the grid
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J. B, Straughn, N

Send in your service notes,
note for
sume trouble on two or more identical receivers.

The S etvice Forum

Corducted by
l. Service Conzultant

We aeill re-word them for publication,
the NEWS you musi harve obscereed the

return circuit of the detector, The deteetor coil
grid refurn goes to the chassis, Remove the lead
and solder directly to the pigtail contact on the
rotor of the tuning condenser after which realign
the receiver,
nori

HALSON A C-D.(. MODELS PILOT LIGIITS
It isx sometimes ditlienlt to obtain dial lights for
these sets in which the lights are placed directly
in series with the tube filaments. To use an ordi-
mary G-S volt light, shunt a 25 olin resistor across
the pilot light socket, Use a resistor rated at 10
witts,

nori

RECEIVERS USING LOODP INCREASED
ANTENNAN PIcKk-tre
This applies to all radios that use the built-in
antenna. Radios nsing this antenna that are not
near a loeal station, will usually be rather wenk
and slightly distorted. The remedy is to remove
the cardbonrd covering from the loop antenna,
disconneet the one turn that goes directly to the
antenna lead and solder on enough wire to make
two extra turns around the loop, in the same (di-
rection, and solder the end back on the antenna
Tead-in post. If the set is au A, C-D . conneet a
small condenser from the ground side of the loop
to the chassis. (The ground side usually has a
black wire running out the back for an external
ground which. of course, isi't connected direetly
to the chassis)) ‘Thix grouud to loop condenser is
not necessary on the A, €0 receivers as the loop
starts at ground.

—h ri

ATWATER KENT MODEL 165 DEAD \'l‘

LOW FREQUENCIES
If this set cuts out between R00 ke, and 5350 ke,
the red and blue antenna leads are eonnected to-
gether. Dreak the connection and join the an-
tenna lead-in to the blue lead, leaving the red
lead free.

nori
ATWATER KENT MODEL 216 AUDIO
OSCILLATION
Thix condition whieh is intensified as the vohime
control is advanced and with the tone control in
the bass position isx generally dne to a defective
volume control and @ new one shoutd be instalted.
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ATWATER KENT MODEL 310

INTERMITTENT RECEI'TION
This is probably due to a defeet in the 0014 mfd.
oscillator seriex condenser, 1f tapping the front
of the eabinet eauses the trouble to show up. a
new condenser should be installed. Should this
fail to clear up the ditliculty, suspeet a fanlty
wiave band switeh,

nori

ATWATER KENT MODELS
317 AND 337

WEAK AND
INTERMITTENT ON LOW

FREQUENCY END OF DIAL
('heck the resistor in the oscillator anode grid
cirenit of the GAS type tnbe, 1If found to be de-
fective, install o new 20,000 ohm 1 watt replace-
ment unit.

Wi
CROSLEY MODEL 811 HIGH NOISE LEVEL
1t excessive hissing oceurs hetween stations, re-
place the &0 ohm cathode hins resistor of the
GF7 type tnhe with a 250 ohm nnit. Also try
shunting a 2,000 ohm 1 watt resistor across the
cathode bhins resistor of the 6DG type tube which
is nearest to the power transformer.

n 1 i
CROSLEY MODEL 5515 DEAD
This is often due to an open in the candohm re-
sixtor at the rear of the chassis, There are two
resistors in this unit, the long seetion having a
valie of 25,000 ohms and the short section a value
of 8,500 olns, If either section opens, use a 10
witt resistor of approximately the same size for
replacement purposes,

nori

CROSLEY MODEL 5628

INTERMITTENT
AND DISTORTED
Install a new type Crosley control which was
designed to eliminate this ditlicalty.

nori
GENERAL ELECTRIC MODEL GD500
INTERMITTENT
Check the R. F. and antenna coils for a poorly
soldered connection.

nri

EMERSON CHASSIS A-1

WEAK AND
DISTORTED
This is often due to a defective 500,000 ohm re-
sistor connected to the pentode plate of the 61°7
type tube, The installation of i new resistor rated
at 1 watt should eliminate the trouble.

nori
RCA MODELS R-78 DISTORTED AT
AND R-78A RESONANCE
If distortion eccurs at any vohune control setting
and you note that it may he eliminated by slghtly
detuning the receiver, the trouble is due to leak-
age in the G5 mtd. A, V. C. filter condenser. The
ensiest way to cheek on the condenser is to try
another rated at 600 volts,

wori
RCA MODELS 98K FREQUENCY SIIFT
AND 99K AND INTERMITTENT
In some of these receivers the temperature com-
pensating condenser associated with the A hand
oscillator is placed too close to the corner of the

Ing. thus ecausing intermittent operation aml a
change in the oscillator frequeney. To correct the
trouble, simply move the condenser away from
the lug.

wori

RCA MODELS 96E, MOTORBOATING
99T AND 99T1

This is due to an open in the output filter con-
denser or an open in the .1 mfd, condenser from
the bottom of the antenna coil secondary to
ground. The installation of new condensers will
clear up the trouble and you can cheek for a had
condenser by temporarily shunting those in the
set with others of about the same size,

nri

RCA MODEL R-99 DISTORTION
Cheek the .05 mfd. conpling condenser between
the 6C5 and 6L7 type tubes for leakage. If ithe
vondenser is found to be bad, install another of
the same capacity rated at GOO volts,
nri
RCA MODEL 6K2 INTERMITTENT OPERA-
TION OF SET AND PILOT LAMP
This is due to a small rivet in the center of the
bhand pilot lamp shorting to ground.
nri
WEAK WITH LOW
YOLTAGES
If low veltages are measured threughout the
receiver, check the 200 ohm resistor conmected
to the high voltage center tap of the power trans-
former. If it is open. replace with a 10-watt re-
sistor of the same ohmic value.
nori
PHILCO MODEL 38-10 REDUCTION OF
BATTERY CURRENT CONSUMPTION
The entire tube complement can be changed so
as to afford a considerable reduction in eurrvent
consumption. There will be a cert:in loss in per-
formance eflicicney when the change is made,
The following list shows the old and the suggested
tube line ups:

RCA MODEL 5-T

ORIGINAL NEW
6ASG GSG
OK7G (GNTG
GIHG GLOG
GKHG HIrTG
GGG [HEH
GXHG (AW

nori

WESTINGHOUSE MODEL WR-203 DEAD
Look for o short in the .1 mfd. 400 volt tubular
condensger used to by pass the plate supply of the
BAR and GK7 type tubes, IT the cowdenser is bad.,
install another .1 anfd, condenser rated at G0
volts,

— i

MAJESTIC MODEL 160 INTERMITTENT
MOTORBOATING
This is often caused by shorted turns in the
diode winding of the second I, F. transformer.
A new trausformer may be ordered through any
radio parts jobber,
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LUMNI NEWS

Claronce Stalies
Dr tieo B ‘thompson, ¥ B
AMlen MoClashey, AMfred 1

Farl Merevinan
Lonis L. Menne .

Irrestilint
Vice-I'res

Vice-I'res
Neeretary
CKxecutive-Neeretary

Olver
Ntock

Philadelphia-Camden Chapter
Holds Annniversary Meeting

Our anniversary meeting was more than thaf—
it was a “home-coming™ party in honor of our
own Clarence Stokes, this year President of the
NI AMumni Association,

A special hall was engaged in anticipation of
a Jarze gathering and it was well that we pro-
vided for plenty of room beeause the tnro-ott
excecded our expectations, It wax a fine tribnte
to Rtokes, wlhio hax heen a power in the affiirs
of Philadelphia-Camden Chapter, and who richly
deserves the high office he
holds in the National Orzani-
zation,

Onur honor guest wasx Mr, J,
I Smith, President of NJR.1.,
who made the trip from
Washington exprecially to at-
tend this meeting, 1le was

acceompanied by Mr. Menne
and  Mr.  Strauzhn, Pete
uann, Chairman of - Balti-

more Chapter led a delezation
over from Baltimore inchwd-
ing Gralley, Snider, tGosnell,
Hachmeister and several
others whoxe names seem to
have eseaped from onr notes,

Chairnan Gordy, of New York Chapter, sent a
tetegram of congratulations and expressed rogret
that none of the members of his Chapter were
able to make the long trip.

s

One of Stokex” own “Pexax Twisters” aeted as
master-ot-coremonices. e did a tine job, The
music was excellent,  Daneing, entertainment,
singing, refreshments—nothing was lacking to
make the party o big snecess,
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J. E. Smith and J. B. Straughn enjoying
the entertainment, he s
trausferred

phia. He will be back with ux Iater,

My, Smith delivered a very inspiring talk, Meune,
Stranghn, Dunu, Gralley,  Gosnell,  Blackwell,
Champ, Kraft, Fehu, Taraburda, Doherstein and
others took a turn at the microphone for brief
comlents,

We are vrateful (o the many wives and sweel-
hearts of o members who contributed <o mtch
in <pirit to our party amwd we hope all will again
be present at future <ocial event< of this Chapter,

We regret to announce the
resigsnation of  Dave Blaek-
well ax Chairman nud Johin
Biaxelli, Jr. ax Necretary,
Drvve lives tifty miles from
Phitadeiphia.  He ix in the
Radio business in Skillman,
N. .. Duve found the long
trip and late return, tozether
with the responsibilities or
Chairman, drew on him for
time which hie conld not af-
ford to give without <acervilie-
ing  attention  to hix  own
business,  Diaselli found il
Hecessiary to resizn heenn o
been  temporarily
from  Philadel]

To fill these oflicex Norman Kreaft has heen elected
Chairman, and L., A Michalski wax chosen for
Necretary, James MeCattery, Jr.. hax heen eloctod
Viee Chairman to Gl the vacaney created by the
advancement of Mr, Kraft,

New members are Warren . Keer, Fdward
Peters, and James Peters, Charley Fehn, onr
Treasnrer, ix doing a good job as oflicial greoter,
Ile sees that all are properly welcomed and made
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to feel right at home,

At our regular meetings we  disenssed “EFre-
quency Modnlation,” “Automatic Frequeney Con-
trol”  and  USRingle-side  DBand  Praogsmission,”
‘These were fine meetings,

We will hold regular meetings right through the
summnier. The fellows feel that time ix too valu-
able to be lost for any execuses and we will con-
tinue to “make hay while the sun s<hines.”
T A, MICHALSKIL, Neeretary,
nri

New York Chapter

Many of our members prefer onr open forum dis-
engsions to meetings at which we have a speaker,
Therefore, we have held informal discussions
dnring our last several meetings which proved
Lhighly interesting. Our Chairman 1. Gordy anuld
our Vice Chairman A, Durt presided. o otlicers
are expert Radio men in theiv own right and
they understand the problems of our members
hetter than outside speakers, Gordy, for ex-
ample, writes articles for a mumber of Radio
publications.

The secretary of New York Chapter visited head-
quarters in Washington and was shown through
the Institute by Mr. Smith and Mr. Menne, 1t
ix too bad cvery student cannot visit this fine
school. 1t would prove to be an inspiration to
every N. R. I man if he could meet the members
of the various departiments and see how etliciently
the work is handled,

Our mecetings will he held through the summer
on regular schedutle,

Already we are preparing our program for next
seaxon,  Onr meetings are all planned in advance
thns assuring onr members of @ worthwhile ses-
sion on every meeting date,

If you live in the New York Metropolitan arvea,
whoether stndent or graduate, you are welcome to
meet with us every tirst and thivd Thursday of
the month, at Damanzeks Manor, 12 St Marks
PLirce. New York City,
Lovis J, KuNerTt, Seeretary.
nri

Baltimore Chapter

onr meetings have all been lively sessions, Our
own meimbers have been leading us in discussing
coneral servicing problems.  In addition we had
some fine talks by Mr. Kantfman whoe spoke on
“1Irequency Modulation™ and Mr. Stranghn, who
brought a receiver to our meeting and proceeded
to wive us a talk on trouble shooting,

<fons we visited Station WEAL and
Station WIEDBR, We were cordially received by
pre-arrangement  through onr Clairman, Iete
D, and every consideration and conrtesy wias
extended to us,

On other oee;

our atfendanee hax bheen exceptionally good and
we express our appreciation to our members for
their tine <upport,

o 0L I GranLEy, Seeretary,

A snapshct taken at the Anniversary Party given by tha Philadelphia-Camden Chapter in celebration of its
anniversary and as &8 compliment to one of their own members, Clarence Stokes, this year's p-esident of the
N. R. I. Alumni Association.
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And here is a picture of part of the group that attended the party given by the Chicago Chapter in honor
of L. L. Menne, Executive Secretary.

Chicago Chapter

Our regular meetings have heen well attended.
For the most part we have heen holding informal
discusxions, These meetings are popular with
onr members because they give everyone an op-
portunity to ask questions or offer information,

Excentive Secretary Menne visited us recently.
On that oceasion we arrvanged for one of our
=ocial mectings which are always snceessful ow-
g to the fine cooperation given to us by our
Indies, who not only attend in liberal numbers,
buat prepare and serve food and refreshments in
a way to appease the appetite of any man, Dane-
ing was the main magnet to bring out alt of our
regutars and a good number of new nremhers
and friends. We are grateful to Mrs, Schultz,

Vice President McCluskey

Allen MeCluskey of Dirmingham, Alabama, is
serving hix third sneces<ive term as Viee Presi-
dent of the N R. I Alumnoi Association. For
three years we huive heen trying to get a photo-
graph of him., Finally he hroke down, overcame
his modesty, and scnt us the picture at the right,
The youngsters are the MeChiskey twing, Kmily
Gay and David I'nge, four years of age. We
also received o snapshot of Mrs, MceCluskey. Just
why @ fellow with suelr o fine family should hold
out on a picture for <o long i< hard to understand,

MeChiskey says the little fetlow, David Page, is
i born Radiotrician, He would rather wateh his
daddy work on a Radio <et tlunr eat and he ix
iogreat hand for running away with the tools,

Fellows, meet one of our Ahmni Viee Presidents,
Allen Me€Cluskey, a booster for Itidio service-
men, first, last and always,

Page Thirty

Mrs. Sorg, Mres, Johnson and others for the tasty
food. Tt would take almost the rell call to men-
tion all the fellows who did their bit to make
this party one long to be remembered.

INd Sorg, as u=ual. did hix “ballet” danee. Sorg
has a knack for getting everyvone in just the
right mood. Tlix supply of pep <eems endless,

Onr annual pienic is next on our =chedule. This
will he held in July—too late for a report for
thix issuce—and will bring onr activities to a
cloxe until the tirst week in September, at which
time we will alko announee our new mecting
plitee. We have ontgrown our present quarters,

Wiateh Chicago Chapter Grow!

Lric I Jornxsox, Neeretary,

A

gy

Vice President Allen McClutkey with his twin children.
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Here and There Among Alumni Members

Lou Kunert, Secretary of New York Chapter,
hrought his very charming wife to Washington
for a visit with us at headguarters, Now we
know why Lou always seemns so contented with
life.

— —nri

. K. Major is Station Enginecr for the All-
India Radio at Trichinopoly, India.

nari
Dale H. Hoag of Saginaw, Mich,, is now partner
in the firm of Radio Tube Merchandise Co.,
whicll is one of the lLargest radio parts distrib-
uting concerns in Michigan,

nori
“pPather is doing well,” writes H. J. Stephens of
Nt. Louwis, Ma., as he reports the arrival of an
cight pound hoy at his home. Listen, Stephens,
they' ve never lost a father yet.
nori-
Alfred MceConnell of Pittsburgh was married re-
cently. Congratulations, Al

Lee Olicer Falicell is a sccond class radioman
in U. S, Nary working in the Radio laboratory
on ane of 'nede Sum’s big buattle ships in the
Asiatie fleet,

nri
hring the past twelve months Alison A, Lomax
of Spencer, lowa sold, through his firm, $12,500
worth of Radios and did $4,000 in service busi-
ness. And to make the year a still happier one—
2 baby was born to the Lomax family.

nori
Aime Simard, Chiconting, PP. Q., Canada, is in full
time Ruadio nowe and recently was married.

nori
P'aul 1. Carlson is now connected with United
Air Lines in Des Moines, Towa,

nri
Seren years ago Herbert P Lucke of Palmyra,
Mo., started the N. k. I. course 1weith only a few
dollars incash. Today he has o thriving business
doing $50000 volume a year which he erpeets to
boost to 65,000 by the end of VMO, He has
ticclve employees. There's a “go-yetter™ for you.

nwri
This fellow, Clarence Stokes, our National Presi-
dent is quite a speaker. When he talks you just
want to listen. Rtokes has been on the air dozens
of times over I’hiladelphia stations.
— nori
Robert S'chcurmﬁ._ of Cliffside Park, N. J.. mel
with an acpiderr?'rn Junuary and is just return-
ing to icewl, Karl Westorer of Alum Banlk,
Penna, alsag had gome hard Incle. He bt his
btr.k e ix glad to be in Rudio beeause he is not
remiired to o any heavy lifting.

| Y

A pretty pink and
blue eard announces
a baby boy born to
Mr., and Mrs.
Malcolm L. Decker
of Lukeville, Conn,
They gave him a
real boy’s name 0o
—Willium John.
Congratulations to the proud parcats, from all
of us at Washington headguarters,
—
Stanley Barstead is doing swell in L:is full tiwe
1tadio job in Renfrew, Ont., Canadi,

—n i
Al Stoek, our Vice-President and past Chairman
of New York Chapter, is the first mewmher to re-
port a call to seriice a television receiver. Stock
is all prepared for husiness of this kind.
wri
W, L. Nichols, formerly of KSRO Nanta Resa,
California, is now chief operator and engincer
for Station KINY, Junean, Alaski. Arrviving at
his new post he was happy to meet Gordon
France, also an N. R, Loman, who is operator-
announcer at KINY.

nrj——
We have been tipped off that Allen Nehiaroni,
former Seerctary of Phila-Camden Chapter, was
wnrried inJune. Lets ear from gou Allen! And
congratulations.
_— i
William Locke of Benlal, Wyo., secured the posi-
tion of Radio operator at (he Black Mills Airport.

- —

wy i ———

The fetlows from Baltimore who drove to Phila-
delphia to attend the anniversary party say they
had a great trip, Gralley, who drorve his new
car, was sidesiwiped and lost a fender. Bul no-
body worricd about that—uobaody cocept Grallen.

— i —

Another fellow who is moving rizht ahead ix
Howard Spangler of Spangler's Radio Service
Shop, Knoxville, Tenn, Howard is making real
money through his nice business and gives much
credit to the help of his wife. They have been
able to take a nice Plovida vacation the lasi
xeveral winters,

Hri—

Jack Droiteour has opened a Radio shap at Buf-
falo, 8. Dal.

——————nri

7
Charley Fel's mother was an interested spee-
tator at the Phila-Camden Chapter party. She
is a very pleasing character.
e ) ) f————————

The purpose of this puge is to hare @ pluce for a
friendly crehange of news items of u personal
wature, Hare you anpthing to contribute?

Page Thirty-one
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Detroit Chapter

At last we are located in ideal surroundings.
Our new meeting place is in the establishment
operated by our own Chairman, John Stanish, at
2500 Jos. Campau, Northeast corner of Vernor
Highway. Here we have our own workbench set
up with plenty of room and cquipment to do
things properly. This new locution is easy to
reach and has many advantages over onr former
headquarters,

At a recent meeting attended by 1. L. Menue
from Washington, we went right to work on
practical Radio servicing, The fellows took turns
at the beneh and under the guidance of Stanish,
Oliver. Mills and Briggs, we worked the wrinkles
ont of <ome balky Radio vece vers,

DETROIT
CHAPTER

Charles Mills of Detroit Chapter at work at the bench.

Stanish also provided us with some data e had
secured from Ruadio manufacturers, \We spent
most of the evening on ood old fashioned super-
heterodyne servicing, At the close of the meeting
refreshments were served,

This brief report will give some idea of the in-
formal but fraitrul disenssions to which we de-
vole ourselves,

On another evening we attended a2 meeting of
the Automotive Maintemanee Association to hear
a tadk related to Radio. Our time was well spent
and those who attended felt that this was an in-
teresting diversion from our regular mecting.

The N Tester is now part of our equipment.
This affords our members an excellent oppor-
tunity to become familine with its many uses,

A mmmber of new members have been admitted
recently. Mectings are now suxpended until the
second Thursday of September,

I°. arn Ovivee, Seeretary.
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