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A Plan for %

I WILL AWAKEN: With a smile brighten-
ing my face: with reverence for this new day
in my life and the opportunities it contains,

I WIHLL PLAN: A program which will gnide
e sunceessfully past the many temptations

and distractions of a busy day and bring me
one step closer to my goal of success,

I WILL WORIK: With my heart always young and my
CYes Open Ko {liat nothing worth while shall escape me; with
i cheerfulness that overcomes petty irritations and un-
pleasant duties; with the purpose of my work always
clearly in mind,

I WILL RELAX : When tired, so as to accumnlate fresh
cnergy and live long enongh to enjoy the suceess my work
will bring,

I WILL LAY With the thought that today is my day.
never to be lived over again once it is ended: with relaxa-
tion and pure enjoyment as the only purposes of play; put-
ting work and worldly worries out of mind for this short
portion of my day.

' WILL RETIRIS: With a weariness that woos sleep; with
the satisfaction that comes from a day well lived, from

work well done.

I WILL SLEED: Weary, but content; with tomorrow :
vision of hope.

J. . Sanren, President.
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A Yardstick for Comparing

Radio Receivers

The Fditor of NaTiwoxan Ramo News is grateful to Mr. Scaott, Presi-

dent of F.II.

Neott Radio Laboratories, Ine, Chicago, [Hlinais for

permission to present this condensed version of an onlstanding article

which originally appeared in Seott News,

“TODAY, with cach radio manufacturer claim-

ing hix particular leading set to he the finest
that can be bought, the ordinary man finds it
difticult to know just what te believe, The very
best way to settle the guestion is to make an
actnal comparative test, but such a test is not
always convenient to make, Moxt decisions must
be reached by reading the printed description
of a receiver,

Today the purchaser of a radio re-
ceiver or radio-record player com-
bhination can make hisx choice from
several hundred models offered hy
various  manufacturers, and the
chojee is often not an ecasy one bhe-
cantse the average buyer is not a
radio  engineer,  Alxo, few manu-
facturers give teelmical detailx in
their literature other than the num-
ber of tuhes used and the wave-
tength range covered. They simply
dexeribe its performance in very
generial terms, and show a picture
of the console.

In moest cases, an instroment is
choxen largely by the dexign of the
conxole, for it is ditlienlt to tell by
listening for a few minutes in o a
radio store just how the receiver
will perform in your home.

E. H. Scott,
Builder of

For those who are interested in get-

ting the most for their money and in finding the
type of receiver which will give the performance
they dexire, the technieal information which fol-
fowx will be of help, Bear in mind, however, that
personal preferences of an individnal as to tone,
cahinet design. and xpecial features will often be

Radio Receivers since

ax important ax technieal perfection, Not all per-
sons dexire or need the hest possible receiver;
thus, even a five-tube midget might meet the
requirements of a person who does not appreciate
or desire high tidelity.

Nunmber of Tubes

Tn o well-designed receiver. ax you will xee in

the analysis which follows, the more tithex which

are effectively used. the better will be the per-
formanee,

Simply becanse a receiver has a
Lirge ninnber of tubes, however, s
no snarantee that it ix a particua-
larly eflicient, highly perfected and
developed  instrument, There arve
many advanced cirenits used in the
hetter receivers to provide
much tiner performance than is pos-
sible in receivers nsing the same
mnnher of tubes bat which do not
use these more advaneed cirenits,

chass

We start oft in the recerver with the
very weak xignal picked up by the
antenna, This is first fod throungh
the tubes in the r.f. amplifier. As
it passes from one tube to another,
its strenuth is built up or amplitied
many hundreds of times, TTowever,
there is a lmit to the amount of
amplitication that can he secured
in an r.f. amplitier, and when that
limit ix reached (it there is no L.f. oritermediate
frequency amplitier in the receiver), the sigmal
ix passed to the detector and the andio frequency
seetion of the receiver, so that yon can hear it
in the londspeaker. The @reater the total ampliti-
cition, the greater is the volume,

Designer and
High Quality
1924,

Page Three
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Superheterodyne Cireuit

Many years ago, all receivers used only radio
frequency amplification, and becanse of their
low sensitivity, distance reception was very poor.
Abhant 1917, dnring the World War, Major Arm-
strong  invented the superheterodyne cireuit.
This eirenit carries on where the t.f. or tuned
radio frequeney circnit leaves off, and it is this
chrenit which has made possible reception from
weak distant stations all over the world.

For this reason, practically all modern receivers
cmploy the superheterodyne cirenit. The signal
is amplified as much as possible in the r.f, stages
Cif present) : it then passes through a section we
call the frequency converter, where it is changed
intoa lower intermediate frequencey at whieh it is
possible to build up the strength of the signal
tremendonsly. If only one stage of i.f. is used,
yon will secure a certain anmount of amplitication,
but as yon pass the signal through two, three or
four staves of if., it inereases still wnore in
strength,

But this signal. although it has been amplified
many millions of times. is still a radio frequency
signal  (mueh higher than 15,000 cyeles per
second). and sneh frequencies are inandible to
the human ear. To make this signal audible, we
now pass it throngh the detector. which extraets
the music, speech or other program material fromn
the high-frequency wave and restores it to the
original a.f. wave form. 'This reconstrueted wave
form is fed to the audio frequency amplifier,
which boosts its strength still more. The loud-
speaker is the final link which transforms these
andible frequencies into vibrations which reach
YOour ear as music or voice,

Signal-to-Noisc Ratio

You will notice the phrase “signal-to-noise ratio”
in the deseription of tube funetions in the r.f, and
i.f. sections, If the cirenits used are highly de-
veloped. they will keep the strength of the signal
up to a hizh level, while tube and circuit noises
are reduced to a low level, If they are not so
highly developed or if r.f. amplification is in-
stfticient for the desired station, the internal
noixe will be high in comparison to the signal.
As o result, the signal-to-noise ratio will be low
and reception will not be very satisfactory,
especially from distant stations.

Power-llandling Capacity and
Harmonie Distortion

The clearness and distinctiveness with which a
radio reproduces either broadeast or recorded
mnsie depends greatly npon the nmmber of tubes
which are effectively used in the andio amplifier,
and thix performance feature is referred to as
“power-handling capacity.” If only one or two
tnhes are used, distortion will be present at high
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volume. In addition, unless special circuits are
used, “harmonic distortion” will occur, which
makes reproduetion sound raspy. Such distor-
tion can be reduced with efliciently designed cir-
cuits to the point where it is inaudible to the
human ear.

Analyzing Tube Line-Ups

To help in choousing a radio receiver or record
player combination, we are listing the functions
which the different tubes perform in varions see.
tions of a radio. To make it aus simple as possi-
e, we have divided the receiver into three gen-
eral seetions: /. The r.f. section, where the signal
is received; 2. The if. amplitier section, where
the slgnal is built up to greater strength; 3. The
a.f. section. which amplifles the audio signal
sufficiently to give the desired londspeaker
volume,

Each section begins with the mininnim number of
tubes which can be used in that section of the
receiver, and is followed by the funetions and
results which may be obtained with the use of
additional tubes. Editor’s Note. The term “con-
verter” on the dingrams corresponds to the term
“mixer-first detector” used in N, R. I. textbooks
and in the numbered paragraphs of this article.

The I.F. Amplifier Section

The r.f. amplifier is the tirst section of any super-
heterodyne receiver, Its purpose is to provide
sufficient sclectivity to prevent interference from
other stations, and sufficient r.f. amplification to
allow the reception of weak signals from distam
stationsg with a2 minimum of receiver noise,

1. Combined Oseillator-Mixer-First Detector Tube
(No R. F. Stage). Ilere is the simplest form of
r.f. cireuit. and is generally used in receivers
having a built-in antenna. The signal-to-noise
ratio is low for weak signals, and ax a vesnlt,
tube hiss and noise will be quite high on all ex-
cept powerful nearby stations. The sclectivity
will be poor, making it diffienlt to receive cer-
tain stations without interferenece from undesired
stations., Very unsatisfactory for use with an
outdoor antenna  beeause the stronger signal
that is obtained by nsing an outdoor antenna
will eanse distortion nnless the tuhe hias ade.
quate a.v.e, Uses one tube.
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2. Combined Oscillator-Mlizer-First  Detector
Tube (With Untuncd R.F. Stage). This com-
bhination with an untuned r.f. stage hax a slightly
better signal-to-noise ratio, which means quieter
reception with lexs tube hiss and noise when
nsed with a built-in antenna, However, if nsed
with an ontdoor antenna. the apparent selectivity
will he poor, and inter-station interference will
sometimes he annoying, Distance reception will
he fair. Uses two tnhes,

SINGLF ST30L
*
AMPLI FICAT IO

S, Onpe Tuned RF. Stage. With Combined
Oscillator-Mizer-First Detectoy Tube and
Tuning Indicator. This combination with a
tuned r.f.ostage,instead of the nntined stage, gives
mielt quieter reception becianse it considerably
reduces interference from stations on nndesired
wavelengths, At the same time. a receiver with
a tnned r.f. stoge provides good reception from
distant stations if it has tico or more gtayes of
if. amplification. (See 1F. Section.) The tun-
ing indieator does not contribute directly to re-
ceiver performance, but does help the listener to
fnne in stations accurately so as to seenve the
full tonal possibilities of the receiver. Uses two
tnbes and the tuning indieator tube,

SINGLE STAGE
TUNED RF
AMPLI FICATION

OSCILL ATOR NG
e

b One Tuned R.F. Stage. With Separate Tubes
for Mirer-First Detector and for Oscillator, and
With Tuning Indicator. By using a separate fube

for the oscillator, dial calibration on the a.m.
short-wiave bands will be kept more aceurate, and
the sensitivity of the receiver will he much more
stable. Usex three tubes (plos tuning indicator).

INCLY STAGE O5CILIATOR
e

TUNED B
AVDLIFICATION

a [y 1
I 10

||}l |

COWERTR TUN/NG RF AVC
IND CaT R AWDLIFICAT W

S. One Tuned B, Stage, With Separate Tubes

for Oscillator, Mirer-First Detector. Tuning
Indicator and AV.C. Amplification. This com-
bination provides a very good signal, giving
quieter and clearer reception from all stations,
becanse full sensitivity is available for weak
signals and overloading is prevented on strong
signals by the amplified a.v.c. action,

OSCILLATOR TUNING

INDICATOR

2~ STAGE.

Q7 AyT
TUNED RF AVOLFICATION
AMPLIFICATION

6. Two Tuned R.F. Stages, With Separate Con-
rerter Tubes for Oxcillator, Mirer-First Detector,
Tuning Indicator, and AV.C. Amplification, The
additional r.f. stage makes thix combination the
most efficient and highly developed antenna and
r.f. section jt is possible to incorporate in a radio
receiver for entertainment purposes, It provides
extremely quict reception from  all stations
(when used with two or more i.f. stages) with a
minimmm of station interference.

The 1.F. Amplifier Section

The i.f. amplitier ix the second section of 2
snperheterodyne receiver. s purpose is to pro-
vide a nsable degree of sensitivity so that weak
distant stations can be tuned in with  good
volume, and sufiicient selectivity to prevent in-
terforence from other stations, especially those
on adjacent channels.

The Lf. amplitier can be made highly selective,
entting ont undexsirable signals as well as unim-
portant side-hand frequeneies of the radio signal
being received ; this is usnally desirable only for
reception of messages or for distance reception.
t'or high-tidelity response, a switch should be pro-
vided which gives brond band-pass eharacteristies
xo as to pass o wide range of side frequencies.

Page Five
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T 0ne Rlage of 1F. Amplification, With Second
Detector and AV, Systen, "This is the simplest
form of i.f, amplifier that can be incorporated in
a superheterodyne receiver, Station separation
ix poor, especially if no r.f, stage or only one r.f,
stage ix used. The a.vee, (a cireuit which keeps
signals from fading ont one second, then blasting
in the next) ix only fair. Uses one muldti-fune-
tion tube,

7514 3¢
+ AMELIFICAT 00

),B

S, Twro Stages of ILE, Amplification, With Second
Detector and A V.0 Spystem, This combination
provides better seleetivity (ability to separate
interfering stations) than a receiver using only
one if. stage. ‘The inereased sensitivity will give
greater distance-getting ability and better a.v.e,
action than a receiver with only one if. stagoe,

(1LY 5 STAGE IWSTAGE
FAMPLIFICAT tF AMPURICATION. R AvwLiricaTioN
2 0ETLave
\ I
[ v

4o Three Ntages of L. Amplification, Wilh
Necaond Detector and V.00 Nustem, This com-
hination gives excellent selectivity hetween sta-
tions on adjoining wavelengths, and makes it
possible to incorporate variable seleetivity efli-
ciently in the receiver, This control makes it
possible for the user to “bhroaden out”™ the re-
ceiver for high-fidelity reproduction from loeal
stations, or “sharpen™ it to provide good recep-
tion from distant stations, Fhe high sensitivity
mitde possible by the three-stage i, amplifier
brings in weak distant stations, and also mak
it possible to incorporiate an excellent a,v.e, sys-
ten in the receiver,

"~
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JUSTAGE SEnsT ATy
15 AMPLIFICAT 10N CONTROL STAGE

in.  Four
Necond Delector, Amplified 117, A V.0, System
and Nensitivity Control, 'This combination isx the
most eflicient and advanced i, amplitier section
which can be incorporated in a radio receiver.

With

Stages of IEF. Amplification,

The wide range of seleetivity avaitable makes it
possible to xccure any degree of station sepa-
ration, from extra-sharp for DX reception to
broad response for high fidelity. The tube used
for the amplified i.f. a.v.e. system, working in
conjunction with the sensitivity control tube,
provides a most perfeet control of volume on dis-
tant stations, preventing the constant fading in
and ont of the signal, At the same time, the four-
stoge L. amplifier with its high, controlled gain
miakes it possible to bring in weak distant sta-
tions with londspeaker volume, and provides the
finext possible reception from foreign stations,

The Audio Amplifier

The audio amplitier ix the third section of any
superheterodyne receiver, Its purpose is to am-
plify the signal that has been deteeted, and build
it up to suflicient volinne to be heard on the lowd-
speaker, To provide the most faithfal, ax well
the most pleasing veproduetion, this secetion of the
receiver should be equipped with controls for
carying both the hass and treble response, and its
dexsign must be sueh that no distortion is intro-
dneed,

11, Oue Driver Stage and Kingle Power Output
Ntage. This combination is the simplest audio
amplifier that can be incorporated in a radio re-
ceiver providing loudspeaker reception, The un-
distorted volume that can be secured is low,
which means that overloading and blasting
accurs if the volume control is advanced heyond
low volume levels.,

www.americanradiohistorv.com
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12. One Driver Stage and  Push-Pull Poweer
Ontputl Stage, "This combination with a push-pull
power output stage has a higher level of undis-
tored volume, and gives better tone quality than a
single output tube,

1‘ AUDPO INVERTER PUSH-PULL
STAGE POWER OUTRUT
STAGE
- / —
! /
} 1
l ) LRdL lw;’b
13, One Audio Stage, Tarevter Stage and Push-
Pull Output Stage. 'This ecombination, with a
distortionless  phase  inverter stage,  provides

mueh cteaner reproduetion at all degrees of
volume, especially from tine recordings which are
recorded at low level, and arve therefore diflicult

TV AUDI
$TAGE

response ol even the
thus itwproving the

“dips” which occur in the
best high-tidelity  speaker,
quality of reproduction,

VARLL U PUSE Pues
Bov.t 3 C THUT STAGE
T R +FEDRACK

J

{

| \7@
| ﬂl

T T i

INVERT ER STAGE
Pusk BUiL
D@IVER

A3
Al

to reproduce porfeetly on any but a very good
audio amplifier,
INVERTER LS Py A DO ’1 N
STAGE Dﬂw!ll STAGE POWFR L l'ur STAGE
)i . 'n i AR 13 l(Dla\;-
l) | ( Lo
, \ \] ‘/
T | T ] TT
1. One Audio Stage. With Inverter Stage

Feeding Push-Pull Driver Which in Turn Drives
Push-Pull Power Output Stage With, Inverse
Feed-Baek. This eombination has a very low de-
wree of harmonie distortion over a wide volume
range from the softest to the loudest passage.
The minimum Inun level makes it possible to in-
corporate a cireuit that reproduces all bass pas-
sages with a degree of perfection never heard on
less highly developed reccivers. The increased
power-handling capacity gives mueh finer repro-
duetion of low-level records, Separite inverter
and push-pull driver tubes are used to insure
sifficient ontput to drive the two push-pull ontput
tubes at maximun cfficiency. Inverse feed-back
is incorporated to smooth out the “peaks”™ and

15, One Audio With Inrerter Stayge

Ntage.,
Feeding Parallel Push-Pull OQutput Stage With

Iurerse Feod-Bael, 'This combination, with a
parallel push-pull power output stige, provides
the finest possible distortionless reproduction at
all degrees of volume on either broadeast or
recorded musie, As four tubes ave used in the
output stage, a sutlicient margin for maximinm
power output is seeured with a combined in-
verter push-pull driver stage. You have never
veally heard how fine broadeast music or records
¢an be until yon have heard it throngh an audio
systent nxing the above combination of tnhes,

ey
| )

o]

T U

Speeial Peatures
16, Recopd Serateh or Surfuaee Noise Nuppres-
sor, .\ special eirenit which reduces serateh and
surfiace noise heard on many records,

17, Automatic Noise Liniiter or Noise Silencer.
I'his is a special cirenit nsed to eliminate igni-
tion and similar types ol electrieal disturhuances
often encounteved in tuning for weak stations on
the foreign short-wave bands.
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18, Voltage Regulator Tube, 1n some locations,
there is quite a wide variation in line voltage at
various times daring the day. 1t the line voltage
varies greatly, and no means are ased in the
receiver to keep the plate voltage on the oscillator
constant at all times, reception may sometimes he
nnsatisfactory. .\ special voltage regulator tube
maintains the plate voltage on the oscillator con-
stant at all times, preveuting shifts in dial cali-
bration and noise dae to line voltitge ehanges,

\'.|_u

19. Single Power Rectifier Tube, X single power
rectifier is capable of supplyving power roquire-
ments for power amplifiers up to 145 watts, but
is too small for higher power amplifiers,

T
(

20, Dual Pomwer Rectificr Tubes. Two power
rectifiers are necessary to supply adequate ve-
serve power for an audio amplitier capable of a
maximum power output up to GO watts, to insure
distortionless reproduction of high volume peaks,
and also to give maximum rectifier tube life,

21. Undistorted Power Output. Many manu-
facturers simply state that the receiver has an
output of so many watts. This may mean fotfal
power output, or it may mean undistorted power
output. There is a great ditference hetween the
two. The only part of the power output really
usable is the undistorted output. In listening to
many programs, ‘‘peaks” very often rise to high
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voluwe levels; if the receiver does not have sut
cient power output, these “peaks™ will be fuzzy
and distorted. A high-quality power amplifier
will provide from 15 to 40 watts of undistorted
otput,

22, Over-all Fidelity. Many manufacturers
elaim high fidelity for their receivers, The only
way actual fidelity of a receiver can he shown is
by means of an over-all fidelity charaeteristic
curve, If it is claimed the receiver is a high-
fidelity model, the over-all fidelity characteristic
cnrve should show it is practically tlat from o0
up to at least 7500 ¢xcles, This is the minimum
specification for a high-fidelity receiver. Actu-
ally, to provide true high-fidelity reception, o
receiver should be capable of reproducing all fre-
quencies from 50 up to K0 cycles on prograins
received from a.m. stations. and from 30 up to
15,000 ¢xeles or higher on the new fan, stations,

23, High-Frequeney Speakers Available to Ea-
tend the High-Fidelity Response. To reproduce
every frequency from 30 to 13,000 cyeles, which
is the fidelity range transinitted by the new fun.
stations. it is necessary to use either one or two
high-frequeney speakers, for no single speaker
has yet been designed which will reproduce with
perfect fidelity all frequencies from 30 up to 14.-
M eycles.

24, Variable Senxitivity, This involves a specinl
cirenit which enables the sensitivity to be varied
to meet noise conditions in the location wheve
the receiver is nsed. It provides marimum sensi-
tivity for the reception of weak distant stations,
or minimum sensitivity for the reception of local
stations where a high degree of sensitivity is
not required. 1t also provides quiet tnning and
freedom from noise when tuning between sta-
tions,

23. Variable Seleetivity, Few receivers incorpo-
rate variable selectivity., hecause any feature
that adds an appreciable amount to the cost is
usually eliminated. llowever, if varviable selec-
tivity ix not incorporated in a receiver. the selee-
tivity must be fixed, at time of construction, ot
one point. Obvieusly, this is a compromise he-
tween “sharp” selectivity (to enable distant sta-
tions to be received) and “broad” selectivity (to
nermit high-fidelity reproduction). The result is
that the receiver ix usually set on the “sharp”
side to provide reception free from interference
from stations on adjacent channels, Iowever,
such a receiver cannot bring yon all programs
with the maximum fidelity.

26, Variable Bass Control. Today. the great
majority of receivers either have no bhass con-
trol at all or provide an apparent hass by re-
dueing the higher frequencies or overtones by
means of a single tone control. Actually, the bass
response is exactly as it was. bhut the eflfect of
“cutting the highs” seems to give more bhass, be-
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cimse the “highs™ are not bheing roproduced as
they were hefore, In high-quality receivers sneh
as Neott receivers, aoosepirate bass control is
provided to inerease and deerease The bass pe-
spoanse onlp, without affecting the hiah frequen
cies, Thix means the listener has full control
over fhe bass response without affecting the mid
He or the high-tidelity range of the receivor,

230 Varviable High-Fidelity Treeble Control. A
trehle fidelity control is provided to enable lis
teners to obtain the moxt natiteal reproditetion of
the higher overtones either from records or from
broadenst programs, Thisx control enablex you to
set the treble rexponse at the exaet point whiech
provides the most enjoyable listening quality.

I EAL L JENTY ~rPR_LICERS

TR

AEPRODULE~

Special Loudspeaker System available for
Scott Phantom and Phitharmonic Models.

IR Weight  of  Loudspealker, N light-weight
loudspeaker will have a small field coil, while a
heavy loudspeaker will usually have a large field
coil, A large field coil is necessary, it the lond-
spestker is to hundle all degrees of volume with-
ont distortion, Genevrally speaking, the larger the
cone and the heavier the loudspeaker, the finer
the reproduction of bass notes,

20, Total Weight of Chassis. "Fhe total weight
of the chassis and awplifier can usually be taken
ias u reliable index of the quality built into a re-
ceiver. If the ehassis and amplitier are compava-
tively light. then you can be assured that tight-
weight parts are ased in the receiver,

Rinaldi's Test Bench

Alfred Rinaldi, 2100 Faxst 2nd St Brooklyn, N. Y.,
ixa very abserving fellow. e visited N.R.1. some
mouths ago and showed great interest in the new
text beteh in our lanboratory.,

Rinaldi made =one notes, moxt of them mental,
then retarned home with a definite plan to re-
produce onr test beneh ax nearly ax pessible, The
photo herewith shows that he made g good job of
it. it Yo reeall the photo of N test heneh
which wax xhown in the News ome ntonths ago.

We are always zlad to receive photographs show-
ing xtndents or wraduntes at work with their
equipment,

Idva from Badioe Todap®
*f like this one. Talk me into it!’

Page Nine
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Puzzling Radio Questions From Students

Phono Record Players

QuestTioxN I have a customer acith o high fideclitn
phonograph combination. When the phonograph
is wsed therve is q great deal of record seraleh or
noise. NWhat showld T do and wehat causes he
noise?

Axsweir: Modern records arve constrneted of o
hard plastic material for long record tife. e
to the granutar conrposition of the material, there
will be a considerable amonnt of <nrface noise
at Prequencies of 3500 exeles or higher, This may
not be annoying in records played at ordinary
volume and records intended for dancing, How-
ever, it the owner of the receiver is a lover of
wood music and hax ome symphonie recordings
in which there arve soft passages, the noise is fre-
quently annoying.

Ax the noise existx above 3500 eyveles, the eaxiest
method of eliminating the noixe woulid be to rednee
the high fregneney response of the phonograph
pick-up. ‘T'he enstomer will undoubtediy find that
when the high frequency response is lowered so
that the noixe level goes down, the britlinnee and
crispness of response will be destroyed, Thus, he
nmust aecept sone sort of o compromise between
acceeptable musie quality and the amount of noise,
Thix depends entively npon the taste of the ens-
tomer and onee he hax had demonstrated to him
the effeets which will occur, he will generally he
able to choose which response he prefers,

In =ome eases, the nxe of soft needles, cither the
soft steel or fiber type, will help to rednee the
amount of noise, Thisx ix due to the fact that
the hard plastic of the record rapidly wears off
the needle point, A dull needle point eannot fol
low the high frequeney variations in the record
path and also ix less senxitive to the many tiny
irregularities in the composition of the vecord,
As a result, there ix i =oftening of the high fre
queney response and also <omewhat less noise,

If the change in needles does not prodiee satis-
factory rvesnlts, then T owonhd snggest vediteing
the high frequeney vesponse of the unit elee-
trically. If there ix a tone control for the treble
notes, miake use of it, lHowever, <ome of these
treble controls operate by raising the bass re
sponse, 8o that the response from the records may
somnd boomy when the treble control alone is
nsed, In stteh a eaxe. Jower the iss vesponse hy
making nxe of the hasx control also, which nor
mally is found on high fidelity models,

Page Ten

Nome attempt must he nuvde to edneate the ens-
tomer as to the charvacteristios of his unit, e
may  state that someone has o mneh cheaper
combination and doex not cet noise. "Phis will
prodhably he trie, The less expensive models are
not high tidelity and ent oft sharply above 3000
exveles, A< g result, the amonnt of noise is con-
siderably less than that expericneed on the high
fidelity models, Were he to compare the two
unit= side by side, however, he conlit readily note
the tone gnality difference, "Thns, it is necessary
to explain to the enstomer that he is gaining
the increased tone quality at some saerifice in
the noise freedom of the unit,

It ix important that records be kept clean, Dnst
and dirt colleeting in the grooves of a record will
cise noise, There arve available record brushes
put out by relinble record manufactnrers, whielh
can be nsed to dust the records, 1t is not at all
advisable to try to uxe ordinary clothes hrashes
or other types of broshes as the record can be
damaged by <o doing, The turn-table on which
the record rests ix generally covered with a febt
which colleets considerable dust, It should he
frequently eleaned, Ol records are generally
noisy : he sure to mse a new record 1o notice ine-
provenents,

Station Interference

QUEsTIioN : Durving the last few manths, T hare
had a nuwaber of serviee calls in achich the com-
plaint aras station interference, U careful cheek
and alignment of these receivers does not seem
to help vevy wmneh, Vi I ovevlooking sone fael?
How can I satisfy wmn customers?

Axswik: T believe yon are experiencing o per-
foetly natural type of interference. During the
winter months, reception is unusnually good. Asa
result, it ix possible for stations< on the same fre-
qureney as i dexired station to come in,

With modern receivers, nxing attomatic volnme
control syvstems, the sensitivity of the set will be
cut down if you are listening to some powerful
loceal station, and there will not be mueh inter-
ference, On the other hand, it the desired station
is more than fifteen or twenty miles away, then
the signal is bound to fade somewhat at times,
Fvery time it does fade a little, the automatie
volttnie control cirenit may correet this fading
by inereasing the sensitivity of the receiver, Axa
result, yon will not hear the fading in the outpat,
but you will notice interterence coming in.
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Are Answered By

T'he next time you have a complaint of this type.
notice the interference to which the customer
comphains, If it scems to fade in and out, then
thix is definitely the type of tronble you are ex-
perviencing, Alignment will not c¢lear up the trou-
ble when the interfering station is on the same
frequency.

You might try a ditfferent aerial, First try a
short one, particularly if the desired station is
o loeal one, then try a much longer acrial, The
<hort aerial may reduce pick-up ability of the set
to <such an extent that the interfering station is
not heard. On the other hand, if it still comes
in, then sometimes 2 longer aerial will inerease
the amount of piek-up from the loeal station so
much that the av.e, cirenit can make the corree-
tion,

1n the case of low powered locil stations, which
are generally  grouped  toward the high  fre-
quency end of the broadeast band, this inter
feretnce may be heard all of the time, On some
of the high frequency channels, there arve sneh o
munber of small transmitters that interference
ix honnd to develop. FPor instance, on 1310 Kilo-
eveles, there are 71 broadenst stations, None of
these stations have a D

rating higher than 250
watts and if you live more than five or ten miles
from i local station of this power, it would be
indeed remarkable not to hear interference dur-
ing the winter months, In this case, the inter-
terence may be steadity in the background all of
the time,

The only thing yoir ean do is to suggest to the
receiver owner that he tune to some other point
an the band where the interference is least notice-
able, There are a few clear channels which only
have one station on them, and the receiver owner
iy find his favorite programs eome in over
these stations, with less interference.

I am surc that the above information will permit
yoir to offer a reasonable explanation to your
customers, which will prevent them from being
completely dissatisticd. From the forecoing, you
win see that outside of changing the antenna and
recommending that the owner try listening to
other stations, practically nothing ean be done
about this type of trouble.

Filter Condenser Shock

QuesTiox : While testing a receiver. [ lhappened
to touch the filter condenser can and the set

N. R. I. Experts

ehas at the same time and got a shoek. [
thought the filter condenser can was ahiways con-
neeled Qo the set chassis, 1f so, aehy should 1
et o shoek?

ANswER: The tilter condenser can is not always
connected directly to a set ¢h s, In many in-
stanees a bins voltage may be obtained from the
power pack, 1o sueh eases the speaker field, the
bins resistor, or the choke coil may be connected
in the negiative power supply return lead to fur-
nish this bins, Ax a rvesult, the input tilter con-
denser will have its negative terminal (the can)
connected to the center tap of the high voltage
winding, and will thus be ditfferent from ground
or chassis potentinl by the amount of voltage
drop across the deviee in the negative return
cirenit, 1f this happens to he a speaker tield, the
voltace difference between this ean and set ¢has-
sis may be ax high as 100 volts or more,

An examination of the fitter condenser can atud
it wounfing will show that a fiber insulating
wiasher is used with the single hole mount type,
or i piece of fiher paper is used with the elamp
nounted type. It is easy to see the paper but
sometinmes you might overlook the fiber washer
type of insulation. Henee, do not touch filter
condensers while the set is tirned on, to avoid
1 shock,

Burned Out R. F. Coil

OvEsrtioN s 1 hare an AC-D.Coreceiver of the
P, type aeith the antenna coil burned out.
How can | obtain a replacement for this coil?

Axswer: Replacement coils for AC-DLC,) Te-
ceivers can be obtained from any radio supply
house, De sure yYou obtain a set of R coils
however, and not just a single coil, If yon obtain
i single coil, its characteristies may be different
from that of the original coil. As a vesult the
two tunced cirenits in the "R type AC-DLC,
roceivors wonld not track properly, On the other
hand. if you obtain a matehed set of coils, they
will both be different in the same manner and
will track each other.

I the few rare cases where an exaet duplicate
coil is absolutely necessary, send the orviginal coil
and complete data about the set to some firm
which can wind a duplieate. Many mail order
supply honses Lave such a scerviee, In addition
the Carron Manufieturing Company, 415 South
Aberdeen Street, Chicago, Hlinois, has such a
service,

Page Eleven

www.americanradiohistorv.com


www.americanradiohistory.com

News Items from F. C. C.

This article was released to National Radio News by the

Federal Communications Commission,

As the result of a conference with manufacturers
of high-frequency (f.m.) bhroadeast equipment,
the Iederal Communications Commission has
waived certain technical requirements to expedite
operation and, incidentally, announces its 30th
fan. grant on i comnercial basis—for a new
station at Syracuse, New York. More than 600,000
residents within a 6800-square-mile area of that
city will be served by the Central New York
Broadeasting Corporation on 46,300 kilocycles.

Since high-frequency broadenst stations are rated
on the basis of specified service and the actual
power may vary widely for the same service area
in the same location, the Commission’s rules do
not specify or standardize power rating. How-
ever, standardization of the maximum power
rating and operating range of the transmitters
would be of mutual assistance to the manufac-
turer and broadeaster. Since the Cominission has
agreed to standardize the power in connection
therewith it became desirable to waive two rules
—Section 3.241, relating to maximum power rat-
ing, to permit maximum power of four times the
operating power between 12,500 and 25,000 watts
until a 25,000-watt transmitter can be developed
and placed on the market: and Section 3.245,
relating  to  transmitter performance require-
ments, to permit manufacturers more time to
meet the 29 limit on the combined andio fre-
quencey harmonies generated by the transmitting
systenl,

Because proposed f.m. service in the Philadelphia
and New York arcas makes assignment of ad-
Jacent channels desirable. the Commission has
maoditied the construction permit granted the
WOCAU Broadeasting Company. in the former
city, to specify 445,900 kilocycles (instead of 46,-
T00). and that of the Columbia Broadcasting
System. Inc., New York, to specify 46,700 kilo-
eyeles  (instead of 48700). The call letters
WHTI’H assigned to the Philadelphia station nec-
essarily must be changed to WGOPH to indicate
the new frequencey assignment, Call letters for
the Colimbia Broadeasting System station have
not yet heen assigned.

From The Muail Bay

A New York firm wants to know whether an
additional charge may be made for broadcasting
a program by means of £f.m. simultanconsly with
the same program over standard broadcast fa-
cilities. The provisions of the Communications
Act which authorize the Commission to pass on
the amount of charges for communications ser-
vice relate to conmmon carriers only. A person en-
gaged in radio broadecasting is not deemed a com-
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Washington, D. C.

mon carrier under this statute. Hence the Com-
mission has no say in individual program rate
charges,

A letter requests “forms” to be used in making
complaint coneerning alleged violations of law
by a radio station. The Commission does not have
or supply forms for this purpose. The person ix
told that he may summarize and submit to the
Commiission, in an affidavit executed before a
uotary publie, any facts in his possession to sup-
port his complaint. Such aflidavit should, among
other things, state the type of station referred
to, itx call letters and location ; the name of the
owner amd operator: the various dates and, as
nearly uas possible, the definite time the alleged
violations were committed. This information
<hould be accompanied by the names and post
oflice addresses of witnesses, together with a
brief summary of the facts to which they would
testify.

Reply to a number of inquiries states that as of
January 1 there were S31 standard broadcast
stitions licensed and 31 outstanding construction
permits,

Foreign Language Broadcasts

A total of 199 domestic radio stations now sched-
itle hroadcasts in one or more foreign languages.
and 57 additional stations, while not now broad-
custing in any foreign language, have done so
in the past six months, This is revealed in an
analysis of responses by broadcast stations to
a recent gquestionnaire of the Federal Communi-
citions Commission,

Thirty-one foreign languages are represented on
1.721 current weekly programs, representing near-
Iy 1.330 hours of foreign language programs u
week. Approximately three-fourths of this broad-
cast time is in the Italian, Polish, Spanish, Jew-
ish and German languages. the proportions de-
creasing in the order listed.

The smaller stations appear to predominate in
the foreign langnage field, 108 of the 199 stan-
tions having power not in excess of 250 watts.

However, a snbstantinl number of the stations
which devote a considerable amount of time to
foreign language programs have greater power.
There are 43 stations which broadcast 10 or more
hours a week in one or more foreign languages.
A preponderance of the stations using foreigm
langnages are located in areas with considerable
foreign-born populations, and assert that broad-
caxts in native tongues are popular with their
listeners and their advertisers.
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RADIO-TRICIAN
ervice Sheef

Compiled Solely for Students and Graduates
NATIONAL RADIO INSTITUTE, WASHINGTON, D.C.

FARNSWORTH Models BT-20 (Chassis C-11-1), BT-22 (Chassis
C-12-1)
Push Button Set Up (on BT-22 only)

When the push buttons are lifted a screw is exposed. This screw should be loosened by one or
two turns by a screwdriver. Tune in the desired station manually, then firmly press the button
until it hits the stop, making certain the gang setting does not change. Again lift the push
button and tighten the screw. Manually detune the set, press the button just ser up. If the
adjustment was properly made proceed wih the remaining buttons,

EQUIPMENT AND PROCEDURE FOR ALIGNMENT

When aligning this receiver a signal generator calibrated at 455kc, 600kc. 1000ke, 1500kc.
1720ke, 6Mc, 10Mc, 16Mc, and 18.1Mc and an indicator are required. A!l adjustments should
ba made with the volume control set for maximum voiume, keeping the signal generator out-
put as low as possible, to prevent AVC action and incorrect adjustments.

Connect the low side of the signal generator to the chassis through a .I mfd condenser.
When aligning the Short Wave Oscillator tighten the adjusting screw for maximum capacity
and then loosen it until the first peak is reached. Do not use the signal heard at the lower
capacity setting as in this receiver the oscillator works at a frequency lower than the one the
R.F. is tuned to. If the loop is tuned to 18Mc, the oscillator is tuned to 17,545ke; that is,
signal frequency minus |.F. frequency, instead of signal frequency plus 1.F. frequency, or
18.455kc as is customary.

TABULATION FOR ALIGNMENT

Steps Dummy Set Ganerator Set Gang Tn
Antenna at at Adjust Located Obtain
- | ) Set Volume Control For Maximum Output B - -
T 250 mmed 455 Kc Minimum md L. | Tep ot |
2 Trimmers I.F. Trans.
Ist I.F.
3 Trimmers
Nearest —
4 1720 Kc B.C. Osc.* Front =Y
- Trimmer of Chassis =
- - - . - >
Strongest 8.C. R.F. On Loop [e]
5 1500 Kc Sig. & Rock Trimmer Antenna
=== - - Gang =a = §
Top of 3
[ | 600 Kc 600 Kc. Pad Chassis =
? Check 1000 Kc ;
S.W. Osc.® Middle of
8 400 ohms 18.1 Mc Minimum Trimmer Three
S.W. R.F.® Rear of
9 16 Mc 16 Mc Trimmer Three

*These Trimmers are on a strip of three at the right hand end of the chassis.
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No.2al Raodo Ttems

—BY L.J MARKUS—

Thieves whoe hroke into a wholesale tobaceo store
in Indianapolis earrvied with them a portable
radio receiver tuned to the loeal police station.
While breaking open boxes of merchandise, a
police ¢all eame over the set, “That’s us! Get
woing.” said one of the men, A few minutes Iater
they emerged from the fire escape of the build-
ing next door. right into the hands of waiting
police, What the burglars tailed to realize was
that in entering the building, they hud unknow-
ingly set off an American Distriet Telegraph
alarm which placed police on the trail immedi-
ately, The radio broadeast was merely a call for
reenforceinents,
nori

A bolt of lightning struck one of the transmitter
towers of KRATL in Salina, Kansax, melting an
antenna coupling coil and burning out several
meters and coils, Secing a ball of fire traveling
toward the transmitter building along the wires
coming from the towers, Engineer Dick Cahill
tlipped the switeh which disconnected the trans-
mitter from the antennax. Thisx “fast ax light-
ning” action saved the transmitter from further
damage.

nori
Add to your colleetion of radio slang the fol-
lowing:

Noap opera— A dramatic serial sponsored by a
<onp manufacturer, usually featuring the heart
affairs and troubles of women, Also ealled dish-
water drama,

nori

In a recently developed process for manufuactur-
ing metal tubes, the electrode strueture is placed
under a glass bell jar for evacuation of air.
with the metal envelope bheing held above the
electrode by an clectromagnet which surrounds
the bell jar. When evacuation is complete, the
envelope is allowed to drop into position, and
nolten solder seals it to the metal base. The
exhaust tubulation is thus climinated.  This
process cuts the weight of o metal tube almost
in half. speeds up manufacture. and lowers the
cost of production,

nori
A used radio tube in good condition can he ex-
pected to last just as long as a brand-new tuhe
of the same type, according to engineers of the
I3ell Telephone Laboratories. The life of an in-
dividual tube may be anywhere from a few hours
up to many thousands of hours, depending upon
variations in eonstruction, and only the law of

chance determines when a tube will fail. No
tube ean last forever, but if a tube did Iast 100.-
000 hours, it would have just ax good o chanee
of Tasting another 1,000 hours as would a new
tube of similar construction,

— nori

When persons taking shorthand examinations
for Civil Xervice positions elaimed that examin.
ors in some Arizona citiex spoke more clearly
than those in other cities, vadio stepped in and
provided the same voice for all, Candidatex in
Phocnix, Flagstaff. Winslow, Tueson, Globe and
Bixbel were seated in front of loudspeakers, and
all took dictation being received by radio from a
single examiner in the studios of KTAR in
'hoenix,
nri—-— -

When pliaced near the ringer hox of a telephone.
the Presto type 175-A telephoue pick-up eoit will
pick nup saflicient encrgy by induction to meet the
input requirements of an ordinary audio ampli-
fier which ix feeding either headphones or a
londspeaker.  Furthermore, it the coil is con-
nected to a sound recorder, hoth sides of the tele-
phone conversation can be recorded. (Further
informtion on thix coil can be obtained from
I'resto Recording Corp,, 242 W S0th St New
York. N. Y.

nori

An 1LC. L authorization has been granted to
WIIO of Dex Moines, for super-power tests of a
new polyphase amplitude modulated systenr of
broadeasting which is elaimed to save half of the
maodulated power, In this polyphiase system, the
regular tower transmits only the carrier fre-
queney, and four auxiliary antennas transmit
the side-bands, The station will operate with
130,000 watts of power from midnight to 6 A, M.
to determine the advantages of the new tech-
HiqUe, (1% SO0D A% Heeessary new equipment is
construeted,

nori

A miniature radio transmitter enclosed in an
Seinell dinmmeter ribber hall was used to trace
the poth of an underground stream near Tielle-
vite, Ohio, Refentists with portable radio direc-
tion finders traced the course of this waterway
for about three miles along the surface, but lost
track of the balt at thisx point when it took an
nnexpected turn on its underground journey. The
experiment will be repeated with a more power-
ful transmitter in the ball and with more diree-
tion finders stationed above ground.
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L. J. MARKUS

Setting Up Push-Buttons

in Radio Receivers

L. J. MARKUS

N.R.I. Technica! Editor

By order of the Federal Communications Commission, March 29
has been set as the big moving day for radio. On that day,
795 of this country's broadcast stations will change their fre-
quencies, and more than ten million radio receivers having auto-
matic tuning will require resetting of push-buttons. This will
mean a flood of profitable jobs for Radiotricians, lasting for
several weeks because there just aren't enough servicemen to

handle all these jobs in one day. N.R.l. students can also profit
from this change, for even beginning students can reset push-
buttons on the majority of sets if they master the simple general

A RAPIDLY increaxing number of the radio re-
[\ ceivers in use ave provided with antomatic
tnuing, wherehy a desired station can he tuned
in acenvately and almost instantly simply by
pressing a push-hutton,

With receivers having auwtomatic tuning, indi-
vidual adjustments must be made for each sta-
tion-selecting button before the push-bntions ¢an
be uxed. These adjustments arve rarely it ever
niade at the tactory and must therefore be made
by the radio dealer or in the home of the pur-
chaser, When receivers are purehased from mail
order radio supply houses or throingh wholesale
channels, the push-ttons must be set up by the
purcliaser himself or by some one whom he
calls in.

The process of setting up the push-bnttons for a
radio receiver is relatively simple in the majority
of cases, so you should bhe able to handle many
extra-money jobs of this nature once you master
the basie principles of the different antomatic
tuning systems covered in this article.

With some types of antomatic tuning systems,
the station-selecting huttous can get out of ad-
Juxtment due to careless handling of the receiver,
normil vibration resulting from the action ot the
push-button mechanism, or changes in the char-
acteristies of tuning eircuit parts due to tempera-
ture changes, The push batton adjunstments then
require resetting,
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rules given in this timely article.

Whenever a broadeasting station changes its
operating frequeney. all receivers which have a
push-button set up for that station will requirve
resetting, Many people hesitate to attempt even
sximple adjustments like this. so again you have
an opportunity for profitnble business,

Tupes of Lictomatic Tuning Systems. The various
systemx employed by receiver manufacturers for
antomatic tuning purposes can be divided into
three groups, according to the operating principles
employed ;

I Mechanical automatic tuning systems, in which
the regular gang tuning condenser of the receiver
is rotated to the correct position for a desired
station by mechanical action when the station
selecting button is pressed.

2. Blectrical automatic tuning spystems, in which
pressing in of one button auntomatically switches
into the tuning cirenits of the receiver a pre-
adjusted set of trimmer condensers or adjustable
inductances (eoils), and at the same time releases
any button previously depressed,

3. Klectrao-mechanical tuning spstems, in which
a small electric motor automatically rotates the
zang tuning condenser to the correct position for
a dexsired stiation when a button s pressed.

Fleetrical systems and  push-button type me-
chanieal systems are the commonest now in nyse,
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aud are likewise the simplest to adjnst, The pro-
cedures for setting up the buttons for these types
will be eovered in this article. Variations will
nudoubtedly he enconntered, but your knowledze
of the hasic principles wilt alow you te figure out
the correct procedure for the particular system at
hand, Tt is almost impossible to do any serious
damage even if you make mistakes at first in
setting np buttons, so don’t he afraid to tackle
these jobs,

Telophone dial-type mechanical systems apd elec.
tro-mechanical systems are somewhat more com-
plicated, and ordinarily can be set up only by
following detailed instructions provided by the
manufacturer, Xpecial adjusting tools are some-
times needed, 1f yon have the manutactuarers’ in-
structions and the necessary tools at hand, and
have a certain amount, of mechanical ability and
ingenuity, there is no reason why you should pass
up jobs involving these more complicated systems,

General Considerations

Ao Net to Warm Up. Any receiver having an-
tomatie tuning should be allowed to operate for
at least twenty minutes, so that the receiver parts
will reach normal operating temperatmres. If hat-
tons are set up while the receiver is cold, stations
way he appreciably off tune when cirenit parts
expand slightly with heat.

Ntudy Instructions If Available, \Whenever hut-
ton-setting instruactions are available tor the re-
coiver being adjusted, these instructions should
he studied carefully unless you have had previous
experience with that particular type of tuning
mechianism. The general instructions given here
will ordinarily be adequate, but specitie instrue-
tions will often deseribe short-eitts which speed
up the job,

Axxign Stations to Buttons. Determine the num-
ber of buttonx which are available for station-
seleeting purposes. Fxtra buttons are sometimes
provided for turning the receiver on aund off, for
phonograph operation, for manual tuninz, ete,
and should not be included in yonr count.

Select a corresponding number of radio stations,
ziving preference to the enstomer's favorite local
or powerful ncar-distant stations which can be
received satisfactorily,

Determine the fregnency of each selected station
by referring to a radio log book or the radio pro-
gram in your local newspaper, and make a list in
which the stations are arranged in the order of
inereasing frequencey (with the lowest-frequeney
station first on the list).

With mechanical tuning systems, the order of
assigning buttous has no effect upon perform-

ance. With electrical tnning systems. however,
a definite order must be followed so that the

stntion assigned to each button will be within
1he frequency range of the adjustments for that
button: this frequeney range in kiloceyeles (ked
is usually marked on the chassisx near the adjnst-
ments for the button. In rare cases Yo may
find that the only button availale for a de-
sired station will not cover the frequency of
that station; in this case, you must either revise
the station list <o all stations will mateh thelr
button ranges, or leave that one button blank
and instruct the customer to use wannal tuning
Yor that station.

Make a rough skereh of the push-buttons as
they appear from the tront of the receiver,
sign the stations in logical order to the l\.nl-
able station-selecting buttons, and label exeh but -
ton accordingly on yonr sketeh. The ustal proce-
dure is to start with the left-hand station but-
ton, assigning to it the lowest-trequency station,
The sketeh which yon make will serve as a guide
during the adjusting procedure.

Adjustments for Electrical Systems

Turn on the receiver, <o it will warm np while
yvou go through this preliminary step. lLocate
the tritmmer adjustments on or above the chassis
(or direetly behind the push-buttons), note the
frequency ranges printed on the chassis for cach
sot of adjustments (an example of this appears
in Fig. 7). then assign a statien to cach station
selecting button in the order which makes eaeh

350
MA@ ui@)®
n@ i@ B
3A.°._. ;’o‘;’ JB
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FIG. 1. Typical arrangement of adjusting screws
for electrical automatic tuning systems. The left-
hand (A) screws are for oscillator trimmers, and
the right-hand (B} screws are for antenna trim-
mers. This diagram is for an auto radio receiver in
which the buttons are arranged vertically: in home
radios, however, the buttons are usually arranged
horizontally.

station full within the frequency limits for its
button, and mark the stations on a rongh sketch of
the button layout as previously instructed. The
trimmer adjustments will usually be accessible
from the back of the cabinet ; on some sets, i cov-
er plate at the back of the set must be removed.
On a few sets, the trimmer adjnstiments will be
accessible from the front.
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2 Tune in manually the first station on your
lixt, and note the nature of the program. Now
press in the hutton assigned to that station, and
tune in the <iame station by adjusting the oseitla-
tor trimmer (<ometimes eilted the tuning ov sta-
tion-seleeting trimmer) for that button with a
serewdriver (on some sets, a2 wrench or specint
tool ix required for this purpose). Now adjnst
the other trimmer for that hitton (n=sually called
the antenna trimomer) so as to secure maximum
volume., Thix adjustment will he quite bhroad.
Carefully readjnst the oscillator tritomer so the
station comes in clearty and with maximum vol-
nme. Thisx completes the set-up for thisx hutton.

N
% -_‘_NU'I
SCREW ‘:‘k
AUTOMATIC ADJUSTING \.xl LJ
ADJUSTMENTS WRENCH

FIG. 2A. Example of coaxial adjustments some-

times used for electrical automatic tuning sys-

tems, with special adjusting wrench. On Zenith

sets, the center or screw adjustment controls the

oscillator, while the nut controls the antenna or
input tuned circuit.

When in donbt, you can identify the oscillator
trimmer by the fact that a number of stations
will usually be heard when itx adjusting serew
is rotated. Never turn a trimmer condenser serew
more than a few turns out, for this is unneces-
sary and the serew may fall out. Never apply
force to a =crew, It ix not necessary to remove
the receiver chassis from its cabinet during this
button sct-up procedutre. If the station cannot
at tirst be tuned in with the oxcillator trimmer,
loosen the antenna trimmer screw one or two
turns, then return to the oscillator ad justment.,

Restore mannal tuning to make certain the same
program, from the desived station, ix heard
cquually well both on manual and antomatic tun-
ing. (Slightly greater volume will sometimes he
obtained with automatic tuning, bhecause two in-
dividual trimmers can be adjusted to resonanee
more acenriately than can a two-gang tuning con-
denser,)

There is always the possibility that the trimmers
are tuned to a different station which is carry-
ing the =ame network program as the desired
station, so it ix 4 good idea to check your work
by presxing once button after another, during the
regular quarier or half-honrly interval for <ta-
tion announcements, When the desired station
is a local. backgronnd noise will he noticeahly
wreater when trimmers are incorrectly set to a
distant station carrying the same network pro-
gram.
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3. Tune the receiver manually to the next sta-
tion on your list, then et up the button for that
station in the same manner, Repeat the entire
procedure for cach remaining bhutton,

Coaxial (one inside the other) trimmer adjust-
ments will sometimes be enconntered, chiefly
whoen the push-buttous control adjustable indue-
tances called permeability tuned eoils. A coaxial
adinstment is illastrated in Fig, 2.0 the center
serew adjustment controls the oseillator trim-
mer, and the onter nit adjustment controls the
antenna trimmer. A typieal dual permeability
tuned coil ix shown in Fig, 222 this requires only
one adjustment, for it is set at the factory so
that hoth oscillator and antenna coils will be
tuned together when the serew is turned with a
sevewdriver, For the same change in freqieney,
permeahility-tuned coils require may more com-
plete turns of the adjusting serew than do trim-
mer condensers,

Adjustments for Mechanical Systems

Mechanical antomatic tuning systems can he di-
vided into two groups, as follows: /. Rocker har
mechanisms, where cach button has its own lock-
ing adjustment: 2, Cam-and-lever nieclunisms,
where one locking adjustment serves tfor all but-
tons

Racler Bar Mechanisms. A typical mechanism of
this type is illnstrated in Fig, 3.\ single pivoted
rocker arm (flat metal piccee) drives the gang
tuning condenser through a gear system, so that
the angle of the rocker arm  deterntines the
stiation which isx tuned in, Fael station button ix
on a tlat metal plunger having a metal finger
whieh can be locked in a desived angulary position
hy means of an individual locking =<crew, 'ressure
on 2 hutton makes the roeker arm rotate to the
sitme angle as that to which the tinger on the
plunger was set, thereby rotating the tuning con-
denser to the covrreet position for reception of the
station assigned to that button.

ANTENNA  PULVERIZED

IRON CORE

|'._.l,
4 o
PULVERIZED b —-""; <y
IRO'i CORE"  OSCILLATOR  ADJUSTING
coic SCREW

FIG. 2B. Example of dual permeability tuned coil,
which requires only a single screwdriver adjust-
ment of the center screw when setting up a push-
button. Parts of the coil are cut away or shown
in phantom view for clearness. Rotation of the
adjusting screw makes the pulverized iron cores
slide in or out of the coils, thus changing the in-
ductance of each coil. One coil like this is pro-
vided for each station-selecting button.
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The loeking serews are always aceessible trom
the frout of the reeciver, but are exposed in
vitrious ways depending upon the design of the
nechanisxn, Thus, they miay be exposed by re-
ntoving the push-huttons, by removing the station
call letter tabs from the buttens, by removing

the station tabs from the push-button trim plate
on the receiver panel,
excuteheon

or by removing the entive

push-hutton (the ornamental  plite

_—PUSH-BUTTONS

SHAFT OF
GANG

TUNING

0] CONDENSER

ROCKER BAR
Contloxy Radiveraft
FIG. 3. Typical rocker bar mechanism employed
in mechanical automatic tuning systems.

surrownding the buttons on the panel), In a few
setx, the push-buttons themselves can he rotated,
and serve also as locking serews: rotating the
cylindrical-shaped  button  one  complete  turn
counter-clockwixe unlocks the tinger, and tighten-
ing the button by rotating clockwise locks the
tinger,

The xet-up procedure is essentinlty the same for
all rocker bar or similar mechanisms which have
individia!l locking adjustments for each button.
After a station has been assigned to each button
and the receiver has reaclied normal operating
temperature, set up one button at a time as fol-

lows: Release its locking adjustment ; press the
hutton (or the plunger it the bhutton was re-

moved) ax far as it will go and hold it there:
tune in manually the station assigned to that
hutton: tighten the locking adjustment ; release
the bntton, completing the set-up for that but-
ton, lu-pq-.ll for cach other hutton, e sure to
tune in cach station as aecurately as possible
during the set-up operation,

Cegp-and-Lever Heehanisis, A typical mechanism
of this type is illustrated in MFig, f. Fach station
button is on a pivoted lever having at jits other
etld o roller which can he pressed against a
heart-<haped cam Civrecular-shaped metal dise)
on an extension of the gang tuning condenser
and 4 are reprinted from Sup-

" Ao the Third Edition of 1he
1410,

The diagrams in Vigs. 1, 2.1,
plement No.o &, "“Ndonst e
Malloey-Yarley Ralin Seivice
by P.OR. Mallury & Coo, lue..

copyrighted
Ind.ana.

Ln(\(‘lli]u dia.
Iulianapelis,

<haft, P'ressure on the hutten forees the roller
against the eam. making the cam rotate until the
roller is at itx lowest point (closest to the cam
shaft ). Romewheve on the mechanism is a lock-
inz adjustment which when tightened loeks each
cam to the shaft, by squeezing the cams between
friction washers which are keyed to the shaft,
P’ressure on a button will thus ciause rotation of
the ging tuning condenser,

procedure for all cam-and-lever
mechanisms is exxentially the same ceven though
nuny ditterent cam-and-lever designs and many
types of locking adjustments will be encountered.
After a station has been assigned to each bhutton
and the receiver has reachied normal operating
temperature, the locking adjustment is loosened.
I'his releases the pressure on the friction wash-
ers, making it possible to turn any one cam with-

The =et-up

ot rotating the shaft or disturbing the other
cams, There will x<till be sullicient friction to

holld the cams in whatever position they are set.

Having loosenced the locking adjustment, press
the first button which is to be set up, and hold
this button down firnly while you tune the re-
ceiver accuriately to the desired station by means
of the manual tuning knoh. Release the button
now, and do not touch it agzain until after all
buttons have bheen set up and the loeking adjust-
ment tightened, In the same way, set up each
other hittton, then tighten the locking adjustment.
Now, whenever a button is pressed, its corre-
\]nm(lill" cam will take the position to which you
originally <et it, thus ratating the gang conden-
ser to the correet position for the station as-
signed to that button.

A LOCKING
i SCREW
=
/ i
GANG £t
TUNING \

CONDENSER

-n-._J
PUSH- / '-,

mechanism
ployed in mechanical automatic tuning systems.

FIG. 4. Typical cam-and-lever em-
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In the mechanism shown in Mig §.

serew ix in the center of the manual tuning
kuob whielt is located on the side of the re-
coiver cubinet, Thiz serew can be loosened or
tightened with a screwdriver or eoin,

the locking

In other mechanisms, the locking adjustment
may he i knurled screw on the side of the re-
ceiver, i serew located hehind a removable metal
hutton on the side of the receiver, a wing nut
on the side of the dial assembly, @ screw accessi-
ble from the back of the receiver and having a
pin going through its <haft, a screw which is
exposed by removing the push-nttton escutcheon,
a scerew which is adjusted by inserting o serew-
driver in a hole located below the tuuing unit,
or i scerew loeated behind a =uap-in hutton on
the dial excenteheon,

on a few receivers, the tuning knob it=elf must
he either pushed in or pulled out. then turuned
counter-cloekwise, to nnlock the cims,

Final Cheek, With all systems, it is highly de-
sirable to make o tinal eheek of your work by
comparing push-button and manual reception for
eich station, If veception ix clearer on manual
tiniug for any station, repeat the adjustment
procedure for that station button.

Inxert Call Letler Tabs, Urinted tabs contain-
ing the call letters of all broadeast stations in
this country are usually supplied with receiv-
ers having automatic tuning, When the button
set-up job is completed, the tabs for the selected
stations <hould be ent out of the printed sheet
and placed on the huttons or in stots provided for
this purpose in the escutelieon which surrounds
the bhuttons,

nori

Did You Get Your Ohm's Law
Calculator?

Last mouth, Chief Dowie offered every N L L
Student and Graduate a very usefnl Ohm’s Law
Calenlator for sending him the name of one good
prospective stirdent tor the Institute,

Moxt ot you fellows responded immediately by
semding the name of a man yon believed shonld
he interested in No R, L Treaining,  As rapidly
as poxsible, your Ohm's Law Calenlators are be-
ine mailed—and the prospects whose mnies youn
subntitted are being sent N, R, I'x Catalog “Riech
Rewards in Radio.™ (1f yvon fail to get your
Catenlator within a reasonable time, be sure to
notify us <o we eatesend a duplicate,)

id YOU send the wnne of a good prospective
student and qualify to get your Ohm's Law Cal-
culator? If unot, you still have time to get
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your valuable, practical Caleulator, Right nwore,

sendd Chietr Dowie the name of ane man who
you helicve can be—and should be —interested
in the N It 1, Conrse,

It you have misplaced the eard Chief Dowie sent
vorr last month —er it by any chanee you did
not et one—simply write a note asking for
your Ohm's Law Caleulator when you send the
prospective s<tudent’s name.

———— —n i

When You Want Speedy Service
Whenever you use the N, R, L teehnical consul-
tation =crvice to ask for diagrams or informa-
tion on a vadio receiver, he suare to give the
name of the receiver. the manufiacturer’s name,
the maodel number and a list of the tubes used
in the set, Spaces for all thisx data are provided
on the consultation service <heet which you
have,

It is lnnman to make mistakes, particularly when
copying a model nunmber which may be some-
where inside a davk chassis, partly worn off, or
mixed in with a tot of other nnmbers on the label,

Reareely a day passes withont onr receiving a
request for information on a wmodel which we
know does not exist. With onr elahorate cross-
indexing sy<tem tor radio receivers, however, we
can itimost always tind the correct model number
by checkinge acainst the list of tnbes and the
name of the receiver. Naturally, this delays the
reply o bit, for it takes time to cheek over up
to g hundrad eards until we tind the right com-
bination of 1bes: when the additional data is
not supplied, however, we have to write to the
student for it, thereby delaying the reply for
several days,

Remember—if you want specdy consultation xer-
vice ou any technical guestion whatscever, be
sure to give all the information askced for on the
consultation service sheet,

JooAL Dowig, Clhief Tiaxtructor,

wor i

P.A. System Reproduces Sounds From
Under Water

In the world's only oceanarinm at the Marine Gar-
dens near 8t. Angnstine, Florida, a public address
systemn reproduces comments of a deep =ea diver
ax he feeds an eleven-toot shark and other great
ocean tish by hand. Visitors wateh through port-
hotes in the two huge tanks while listening to the
explanations, deseriptious, or recorded music
conting from 31 RCA londspeakers in the corri-
dors and from a battery of 25-watt directional
londspeakers mounted above the tanks,
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RADIO-TRICIAN

etvice Sheef

- Compiled Solely for Students and Graduates
NATIONAL RADIO INSTITUTE, WASHINGTON. D.C.

FARNSWORTH
MODELS: AT-10 AT-11 AT-12 ATL-10 ATL-11 ATL-12 AT-14 AT-15 AT-16 ATL-14 ATL-15 ATL-16
CHASSIS: Cl-l ci2 Cis Clb

This 5 Tube AC-DC Superheterodyne Receiver has a built-in loop antenna for
normal reception. An outside antenna will result in better reception over long
distances, and should be used in locations where the loop does not give satis-
factory reception. Care should be exercised in locating the set, as radiators,
and other metal objects may shield the loop, preventing good reception. Unless
an antenna is used the loop is directional, so care should be exercised when in-
stalling the set to see that it is located to keep noise pickup at the lowest point
consistent with good signal pickup.

In aligning this receiver, a signal generator calibrated at 455kc, 600ke, 1400kc,
and 1730ke, and an output meter are required. All adjustments should be made
with the volume control set for maximum volume, keeping the signal generator
output as low as possible to prevent A.V.C. action and false readings.

With the low side (G) of the signal generator connected to the chass’s through
a .01 mfd. 200 Volt condenser, the following procedure should be used when
a igning the receiver:

TABULATION FOR ALIGNMENT

Connect High Side Set Generator Set Gang Adjust the To

Steps of Generator to at at following Located Obtain

| SET YOLUME CONTROL AT MAXIMUM

12K76T I.F. Grid 2nd |.F.
2 Cap in Series with Trimmer Top of
.0l Mfd.* A Quiet Only One Chassis
—==| = = - 455 Kc. Point -———
High Side of Loop in Ist I.F.
3 Series with .01 Mfd. Trimmers End of -
2 used Chassis =
- —_ -
=
4 1730 Ke. Minimum Oscillator ©
Capacity Trimmer Side of b3
S o= Gang =
Antenna in Series Condenser 3
S with (000 mmf. 1400 Kc. 1400 Kc. Antenna =
Trimmer <
[, p3

3 | 600 Kc. 600 Kc. End Plates
o l of Gang

7 | RECHECK ALL ABOVE ADJUSTMENTS

*Do not remove grid cap.

|
i
l
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The Setvice Forum

Conducted by

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

ZENITII CHLANSIS 5110 HASI ON
ML, 5653, 5651 AUTOMATIC POSITION
AND 5515

Thix is caused by the antomatic axsembly towch-
ing the power pack, To clear up the difliculty
insulate at the point of contact,

wori
ZENITII CILASSIS EXCESSIVE
565 REGENERATION

Thix miy be corrected in most cases hy moving
the zrid lead of the 12A8G tube away from the
oxcillator scection of the ganyg condenser,
_— i -
PIITLCO H-90 OSCILLATION
If this difficulty will not yield to the usual reme-
dies, try a new volume control,
= nori

PHILCO MODEL 37-38 INTERMITTENT
Thix is often cansed by failure of the input audio
transformer and the only remedy is the installa-
tion of a new transformer. Oftentimes a cheek on
the transformer winding with an ohmnmeter will
<how up the defeet as a fluxation in the ohm-
meter reading.

nor i

EMERSON CHASSIS EC, EM.  DIAL CORD
DB, DL AND DW REPLACEMENT
IFor those chassis using the narrow “V" shaped
notell in the drive pulley, use a half turn of
cord. part No. GRRZ-R70, For those chassis uxing
the drive putiey with a broad “U" shaped groove,
use a tnrn and a halt of cord, part No, TIZ-867-A,
Draw the cord tightly aronud the condenser pul-
ley and knot it, without any slack, near the
noteh in the pulley, The spring may then be
hooked to the cord and pulley. The dial face
<hontd bear azainst the fiber washer when tinatly
assembled,

—_—n -

(ROSLEY MODEL 885 REGENERATION ON

HIGH END OF SHORT WAVE BAND
This miy be eliminated by placing a 50.000 ohm
resistor from the grid end of the oscillator coil
to the chassis.

Send in yonr service notes, Weageill reacord them for publication,
To qualify wour note for the NEWs pou must hare obgerved the
same tronble on tiro or more identical receivers.

PUSHBUTTON
DRIFT
To  climinate  this.  rveplace the 370 miero-
microfnrad mica sitver condensers on eiteh side
of the oseillator coil,
wor i

PHILCO MODEL 10-150T

PHILCO MODEL 10-180

WEAK AND
DISTORTED
Check for leakage in the .01 mfd. sereen by-
pass condenser connected to the push-pull 41
outpnt tubes. A= a replacement nse condenser
of the ssime capacity rated at GO volis,
nori

RCA MODELS T FAILURE OF TUNING
AND 8T EYE TO CLOSE
Thix ix generally due to a chance in value of
the 2.2 megohm resistor marked Bz2oia the dia-

cram, Install a new resistor,

word -_— -
RCA MODEL 10T INSENSITIVE
Cheek the eandohm bleeder resistor which is
mounted under the vight side of the chassis,

If it has increased in vatue and this will he
indicated by an inerease in sereen voltage which
<hould be around 100 volts, install 1 new resistor,
wor

SILVERTONE MODELS 6103 LOW VOLUME
6104, 6105 AND 6106 AND HUM
Cheek the antenna loap for opens at the corners
of the loop. ln addition thix may alko eause
au intermittent howl if the broken vivenit at times
make contact,

- —_———
STROMBERG CARLSON DIAL POINTER
RUBS
If the dial pointer is hent so that it rubs cither
awainst the background of the dinl or against the
whiss, you can correet the condition without re-
moving the chassix from the cahinet. First adjnst
the pointer <o that it is approximately in the mid-
dle of the dial and then reach in from behind
and lift the slide. to which the pointer is at-
tached, until it is just off’ the <lide bar, Hold-
ing the slide between the thumb and tirst finger,
bend it in the correet divection so that when
it ix replaced on the slide bar. the pointer will
he in the proper operating position,
(Mage 20, please)
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Frequency Modulation Ushers in Thrilling

New Era of Radio Enjoyment

{Reprinted from an FM folder published by General Electric Co.)

Today, America has a new kind of radio. 1t ix
the radio the world has been waiting for. Radio—
now again, conguers nature —develops and per-
fects itself into a precious nesw marvel called
FREQUENCY MODULATION, Ilere is the
cithnination of the scientists’ searveh for per-
fection, Here isx the dream of radio artists for a
perfect performitiiee come true,

Called FREQUENCY MODULATION. as distin-
tnished from the conventional method of broad-
casting and recoption known as amplitnde modu-
lation, the new system is now familiarly known
% FM. Phis superior method of sending radio
programs into yonr home has many onfstanding
advantages,

Reception of FM programs in your home is crys
tal clear and <mooth—unmarred by the crashing
roavs of lightning that streaks acros<s the skies—
free from the too-
familinr buzzes and

In the average conventional AM radie receiver.
the tonal range isx limited approximately to 3coo
exeles per second, This tonal range is consider-
ably less than the complete range covered hy
muxical instruments. But in FM the tonal range
runs out to 15000 eyeles per second—practically
the entire limit of frequencies heard by the
human car. ‘T'he conventional radio broadeast
programs sound lifelexs and become inereasingly
diffienlt to listen to, after you are aceustomed
to the high-tidelity receprion of 1°M,

‘The announcer whispers, and you startle at the
distinetness of hix words, A match strikes, and
vou hear the crackle as it bursts into flame,
When water is ponred from one glass to another
vou hear the liguid slosh, The ping of a hammer
striking o nail . .. the toll of a bell L .. the rich
tones of a gong— all these and other hard-to-re-
produce sonnds are heard in their natuaral range

of lond and soft

passages and in

their  true  vario-

crackles of your

own or Your neigh- FULL TONAL RANGE - - NOTHING LOST tions of voluneoe.

bor's electrie razor, 1 150 3000 15,000

oil burner or vacu- 30 | | [ 1000 15 the I°M system of

um cleaner, —— broadeasting, the
@,. RANGE OF TONES AND OVERTONES YOU CAN WEAR volume range move

The FM hroadeast- N cloxely  approaches

that of the original

ing xystem ix xo0 de-
signed that nature’s
and man-made

— |
I LosT

RANGE OF TONES AND
OVERTONES OF A GOOD
CONVENTIONAL RECEIVER

orchestration in a
studio or in a con-
coert hall, Audiences

stiatie can he sepa-

rated from the 1M
signal:  FM  side-
steps statie, In the

o T

AANGE OF TONES AND OVERTONES FM WILL BRING YOU

have not heen able
to tell whether they
were  listening  to

midst of a severe
Storm, programs
broadeast hy M
are received with absolnte elarvity,

RBackground noises and static interferenee which
often mar the clarity and quality of program re-
ception are, therefore, noticeably absent on M.
Fven in between program announcements, when
no xound ix being broadeast, the effect on the
listener is virtually ne noise at all, ax if the re-
ceiver were turned off,

You'll marvel when you hear your favorite pro-
grams reproduced by M owith sneh life-like
faithfulness, for you will have the illusion that
the artists were hidden just behind the loud-
speaker grille,

Page Twenty-four

FM radio or to the
piano on the stage
before them, with-
out wateliing the pinnist’s hands,

An FM receiver can be so located between two
M hroadeasting stations of equal power, trans.
mitting on the same channel, that it selects the
station nearer it and excludes the other, With
M you enjoy the program you have tuned in.
without the usual chattering cross-talk and
cchoes of other nnwanted stations creeping In on
the program. In M broadeasting, the signal
strength remains practically at the sane level of
intensity at all times during day and night trans-
missions, FM hroadeasting may be compared to
the light beam of a searchlight, which projects
its beam steadily forward without flickering.
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) Dr Geo. F5. Thomp=on 2 President
Fdward Sorg. V. L, Oliver Vice-Pres
Alfreed 1 Ntocol D'eter ), Doann Vice-Pres

Earl Merrvman : Secretary
fouis L. Men Eaventive-Soceretary

Education and the Diffusion
of Know|edge

In 1825, at the dedication of the monument to commemorate
Bunker Hill, a great American, Daniel Webster, was one of the
speakers. The words he spoke are still so alive in meaning and
application that, it we aetually heard them today few would
suess that they originated more than acentney ago. Here is what
Daniel Webster said on thit oceasion.

=11 the true spark of religious ad eivil liberty be Kindled. it will
bk, Human ageney cannot extinguish it, Like the earth’s cen-
tral fire, it may be smothered for a time: the ocean may over-
wheln it, the mountains may press it down: bot its inherent and
neconquerable foree will heave both the ocean and the Tand, and
at some time or other, in some place or other, the voleano will
hreak out and fiame up to heaven. ... God grants liberiy only 1o
those who love it and are always reidy to guard aind defend it
... Ameriea has furuished to Eurvope proof of the fact that
popular institutions, founded on equality aud the principle of
representation, are capable of maintaining governments, able
to secure the rights of person, property and reputation.

“Aneriea hax proved that it ix practicable to elevate the mass
of mankind . . . to raise them to self-respect, to make them com-
petent to act a part in the great right and great duty of self
government ; and she has proved that this way be done by edu-
cation and the diffusion of knowledge,”
Page Twenty-five
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Detroit Chapter
We are encloxing some photographs taken at one
of our recent meetings, We had an attendance of
forty,

< onr guest aud one of anr speak-
ers, Other guests were Mr, Henry Kilgus, Exeen-
tive Neeretary, A MLALD of Michigan, J. Spath,
Necretary, A M AL Detroit Loeal, by Phillips of
Cedar Rapids Engineering Company, Leon Dah-
len, General Rales Manager of Automotive Parts
Corporation,

[ L. Menne we

Chairman John Stanish (left} and Secretary
Earl Oliver presiding at a meeting of Detroit
Chapter.

Mr. Henry Rissi and his able assistant W, 1.
Wavman of Radio Supply and Engincering Com-
pany gave us a practical demonstration of the
usxe of the Rider Junior Volt-Ohmist and the
fHickok Indicating Traccometer, Mr. Rissi isx a
Radio techmician with  twenty-six  years' ex-
perience, Ie delivered a splendid technical talk
and concluded his remarks with emphasis on the
importance of constant study to keep abreast of
new developments.

Mr. Wayman, affectionately known as Slim”
Waynutn to most Radio Servicemen in Detroit,
invited those present to drop in to see him at
ecither of their branches, for any necessary help
they may need on tronblesome Radio jobs, The
branches of Radio Supply and Engineering Com-
pany, Ine, are at 6353 E. Jefferson and 7667
Grand River Avenue, AIINC R 1. men in Detroit
and vicinity will find it advantageous to eultivate

Page Twenty-six

the aequianintance of Mr, Rissi and Mr. Wayman,
who are ever ready to extend a helping hand to a
brother Radio man,

Mr, Leon bahlem, who was Kind enongh to take
the pictures by the way. told of his experienees
asx o naval avintor and gave a graphic deserip-
tion of ertises and sconting dutiex and the im-
pertant nse of Radio,

Chairman Xtanish gave us a good pep talk, There
ix never o dull nmoment in onr Chapter mectings
with Stanish in the chair. e pointed out that
future meetings would be very inferesting and
mentioned a number of suhjects which will he

dizenssed, inelnding  Fregueney  Modulation,
Push-Button  Setting, Meoeter Uses and Nignal

Tracing, Ntanish alko asked for more gquestjons
for the Question Box, <o that a greater variety of
Radio problems might be discussoed.

Door prizes were won by William Ankeny, who
drew Rider’s book on “Nignal Tracing.™  This
prize wax donated by Radio Nupply and Fnui-
neering Company,  Louis Kolp aud Joseph Me-
Klin cach won a copy of Mallory-Yaxtey Radio
Rervice Eneyelopedin, donated by Riadio Special-
ties Company, 325 K. JefTerson, Detroit, We are
very grateful to these coneerns for their con-
tribution and tine cooperation,

Executive Secretary Menne addressing a meet-
ing of Detroit Chapter.

After the meeting adjourned there was a good
old-fashioned get-to-gether in which many of our
ever-steadfast members siteh as Charley Mills,
James Quinn, Phil HHoward and Robert Briggs
took part. Menne told us it was one of the most
enthusiastic meetings he has ever attended.
Remenber we meet at John Stanish's place, 2500
Jos, Campau, in Detroit every second and fourth
Friday of the month. brop in on us,

F. AL Oniver, Necretary,
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A group of Detroit Chapter members display
deep interest in the remarks of their Chairman,
John Stanish.

New York Chapter

Officers elected for the current year are as fol-
lows:

Chairman—Irving Gordy
Viee Chairman—Archie Durt
NecretavylIreasurer—Lounis T, Kunert

We have been reviewing some of the N R 1L text-
hooks. We will continue to do this until we have
reviewed the entire conrse, Not all of the time at
any one neceting is devoted to this rveview., We
always have onr serviee formm,

Chairman Gordy is writing an mrticle for a ser-
vice maunzine on the subject, “Saturable Reac-
tor,” That’s quite a title hut we have learned
nieh about it beeause Gordy has been giving us
some gomd talks on the subject.

Daring the brief illuess of our Chairman, Vice
Chairman Archie Dart took over one meeting de-
voted chietly to our service forum,

Gordy was haek for onr next meeting and gave
ns a demonstration and talk on Viacunm Volt
Meters, At still another meeting we disenssed
Tuning Indicators. From this you will sce that
onr meetings are fruitful for those who attend
regularly.

An invitation was received from Gosnell and
Dunn to attend the dance sponsored by Raltimore
Chapter. It is hoped that some of us may he
able to make the trip.

We have dusted oft the old weleome xigu and pnt
it ont for atl students and graduates of XU R T
to meet with us at K15 1°. M. on the first and
third Thursday of cach month at rémanzeks
Manor, 12 2t Marks Place, New York City.

Lovis J, KUNeErT, Recretary,

nyj———-

Count e day lost, achose low deseending sun
riews from thy hand no worthy action done,

Baltimore Chapter

Things are humming over here, Troe to lis
promise Chiairman Gosnell has been giving ns
some fine meetings,

Mr. Rathbun, our Vice Chairman, gave us a good
blackboard tallkk a1 one of our nweetings, Meni-
hers were requested to ask questions. Thisx led
toa lively discussion—always beneficial,

My, Menne and Mr. Straughn visited ns several
times. Mr., Rtraughn, as always, gave s a good
technical tatk, e is very popular with our mem-
bers amd we greatly appreciate his interest in
our Chapter.

Our Question Box is getting results, althongh
Chairman Gosnell would like meore qnestions
from the members, What could be nicer than
that? You have a Radio problem—yon write it
out, drop it in the box, and, in due time, our
Consaltants discuss the problem and give you the
solntion. Rathbun and S{nyder are Radio men of
long experienee, ‘They are more than glad to
help our members with their problems. Gosnell
appointed them as Consultants on Radio prob-
lems for the very pirpose of giving onr members
real practical help, Ro, bring in your guestions,
Let's make the most of this fine service,

We are delighted to be able to report a steady
inerease in onr attendance, Nome of our old
stand-bys, such as Giese and Hachmeister, mro
meeting with us regnlarvly.

o danee ix seheduled for Mareh, We look for
wird to a good nnmber of suests from Phila-
deiphia-Camden Chapter and we Lope sonwe of
onr New York friends will also he able to aceept
our invitation, Thix is to be a private danee for
N. R. I. members and their ladies. A zood pro-
grant has heen arranged.

Al in all, Baltimore Chapter ix daing all right
for itxelf, Wateh us go,

1'erer 1 Dexs, Aeting Recvetavy.,

nori

Chairmen of Chapters
Irving Gordy. New York Chapter, 1746 Dathgate
Ave., Bronx, N. Y.

Rtanley Lnkes, Chicago Chapter, 8364 W, 20th
L. Chicago, T,

John Stanish. Detroit Chapter, 12551 Camden
Ave,, Dotroit, Mich,
. W, Gosnell, Baltimore Chapter, 5222 St

Charles Ave., Baltimore, Md.

Norman Kraft, Philadelphin-Camden Chapter, 6
S, Sth Rt Perkasie, Penna,

Page Twenty--seven
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Chicago Chapter

Thoxe of onr members who have not attended our
Last xeveral mectings will bhe pleasantly surprised
when they see our new quarters at Douglas PPark
Field House, 14th and Albany. In contrast to our
previous quarters where we were handicapped
for room we now have a commodions meeting
place with every facility.

Chairman Lnkes and Sceretary Cada were ap-
pointed a committee of two to purchase a suit-
able steel eabinet for storing onr equipment. Mr.
Striepling volunteered to donate two locks. This
locker has now heen seenred and properly placed
in onr meeting hall, We thercfore again have

full nxe of all of omr equipment.

Chicago Chapter meets. Reading from left

to right, James Cada, Secretary, Stanley Lukes,

Chairman, L. L. Menne speaking and Clarence
Schultz, Past Chairman.

New members are K.\ Appelgren. John Striep-
ling and Henry Knoops, They were given an en-
thusiastic weleome,

Fd Norg was wannly congratulated npon his
election ax a Viee IPresident of our National
organization. Sorg and Erie Johnson were ap-
pointed to act as our entertainment committee
for the year of 1941, These fellows know how
1o do things up right and we look for some in-
teresting announcements soon.

The business portion of our meetings is usually
disposed of in short order after which we go
to work on Radio problemms. Members bring in
their sets, we diagnose the trouble and often
are able to do the complete repair job, If time
does not permit this, enough information is vol-
unteered so that the member ¢an proceed with the
joh after he leaves the meeting. In this work
our good friends  Bennett, Morehead,  Sorg,
Sehultz, Ketelhut and others of long experience
are of great help to s,
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At anothier of our meetings Ketelhut. and Schultz
gave us some viluable teehnical information
threngh blackboard talks.

I.. L. Menne from Waxhington visited ns, e
brought us an interesting message from Mr.

Smith and contributed a number of ideas of his
own all of which were intended to help us get
more fellows out to the meetings and give them
more help with their problems.

We meet every tirst and third Thursday at 8:1H
' M. at Douglas Park IField House. 14th and
Albany. We wish to emphasize that all students
of N.IR.L. are welecome, whether just bheginning
or gradnating., Drop in on us anytime -yon will
find it worthwhile.

Jasmes Capa, Secretary.

— - —

Philadelphia-Camden Chapter

We are pleased to announce the election of otli-
coers for this year, as follows:

Chairman ........... Norman Kraft
Vice Chairman ... .. Marcel Coulon
Necretary ..., Lonis Michalski
Financial Recretary . Bert Champ
Treasurer .......... Clatrles IFehn
Librarvian ............ Tames MceCafTerty

Sergeant-at-Arms ... .Charlex Haraburda
Installation of ofticers has been completed and
we are now well on omr way to another construe-
tive yeitr,

We have changed onr meeting place. Qur new
quarters are at 3622 Frankford Avenue, Phila-
delphia. Meetings are held on the first and third
Thursday ot each month, at 8 1" M.

In order that we might have as much time as
possible for the parpose of discussing Radio
problems and doing practical Radio work our
oflicers decided, this year, to make the business
sessions of our meetings very brief. All adminis-
trative questions which usually require consid-
erable time for discussion are to be considered
by the Lxecative Committee at their regular
meetings which are independent from our Chap-
ter meetings,

We spend most of our time in our Round Table
I‘orum, the demonstration and operation of in-
struments, the dingnosis of Radio problems and
actual repairs,

Quite a number of our members with their wives
and sweethearts are going to attend the dance
in Baltimore in Mareh., We are looking forward
to meeting many of our Baltimore and Wash-
ington friends who attended onr party in Phila-
delphia a2t short time ago.

lLous Mrenarski, Secretary.
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Thc Sewicc Forum {Continued from page 23)

STROMBERG CARLSON 130P°L RATTLE
A rattling <ound similar to a dried ont speaker
cone may be eliminated by removing the laby-
rinth and tightening the wire screen which covers
the cut-ount at the botton of the cabinet,

nor i
STEWART WAKNER
MODEL 01-5D
When the receiver is removed for servicing, the
phonograph pickup eable nust be plagged in and
the “Radio-I'hono™ switeh placed in the "Radio™
position before the set will operate,

PICKUP CABLE

nori
STEWART WARNER I. F. OSCILLATIONS
CILASSIS 07%-31
Should eseillation be encountered when align-
ing the veeeiver, observe the following precau-
tions: Keep the hottom plate cover on during
aligument, Keep the signal generator leads as
far from the chassis ax pos<ible, Conneet the
cround lead of the signal generator through o
20 mtd. condenser to sotpe part of the chassis
in the vicinity of the gang condenser, The frame
of the gang condenser will do nicely, Keep the
orange lead of the volnme control away from
the sccond LF. trimmmer, Separating this lead
from the others surrounding it at the hase of the
S2HBSGTT tube will help.

nori
STEWART WARNER MICROPIHHONICS
MODEL 11-7\ AND RUNMBLE
To eliminate microphonics and rumble at higher
volume levels, remove the bracket hetween the
wang condenser and the metal dial plate on the
push button tuning unit.  This is most casily
done by unserewing the scerew holding the bracket
to the frame of the condenser, and bending the
briaeket back so it is elear of the condenser frame.
Condenser 41 and condenser 47 should he 002
mfd.; carly sets have different valunes, Chang-
ing these condensers to 002 mfd, eliminates rum-
ble and microphonies,

wori
ZENITII MODEL 985365 DEAD
lack of sereen grid voltage due to an open in
the 11,0000 ol section of the voltage divider,
A 10,000 ohty 10 watt replacement resistor will
he satisfactory,

Prreer A Myers, Wisconsin,

wor i
MIDWEST MODEL 1836 DEAD AND SMOKES
This is due to burning up of the small resistor
in xeries with the primary of the tirst 1.1, trans-
former, The resistor overheats and smokes due
to 2 break down in the 05 mfd. plate hy-pass
condenser. Install another condenser of the same
capacity rated at 600 volis and a half watt re-
sistor,
Frysk I Garexry, Pennsylvania.

WESTINGIIOUSE NOISY AND HUMS

MODEL WR-303

Replace the eleetrolytic titter condensers,
FraNik G GareNTY, Pennsylvania.

nori
SILVERTONE MODELS 1721 AND 1722 DEAD
Cheek the condition of the large camdohm re-
sixtor in the back of the et with an ohmmeter,
If open, install a replacement,

Fraxk WL GaRENTY, Pennsylvania.
noroi-

RCA MODEL 210 DEAD
Cheek the primary of the output transformer to
see it it ix open,

FraNk J. GareNTY. PPennsylvania.

nori
AIRLINE MODELS NOISE AND FADING
901, 902, 1100 AND 1101
Thix wiax due to the design of the original vol-
ume control, FThe replacement control has been
tinted on the knob end with a copper color. The
instatlation of the new control will elear up the
trouble, If the set ents oft after about ten min-
utes operation or changes in frequeney, replace
the GUS eathode ray tuning indiciator tube,

Cratre by, Ohio.

——nr i—

AIRLINE MODEL
62120

BLOWS HOUSE

IFUSE
A few of the tirst models that came out were
without the small moutded by-pass eondenser
from the back plate to the antenta eoill Con-
sequently  when the autenna was attached to
g water pipe a direct short of the power line
oceurred and this would damage the antenna
coil, The tirst, LI, primary ix in the same cir-
cuit and isx ablmost invariably damaged at the
same time <o be sure and pull the can off and
check this coil and install a moulded condenser
having a capacity of 00025 mfd, in the antenna
cireuit,

Cramk Dye, Ohio,

nori

AMRLINE MODELS
62-125, 62-288 AND 62-175
Ileplace the dnal filter unit, Many of these sets
cmploying o GAS metal or glass tube may be
dead and the tube may test OK. but try re-
placing the tube as a test in a tube tester is not
always conclusive,

MOTORBOATING

CLatie DYE, Ohio.

nori
MRLINE MODEL 230 DEAD
Cheek the primary of the oscillator coil for a
corroded open winding, Tt is best to install a
new replicement but the old coil ean be satis-
factorily repaired,
Craiee Dye, Ohio,

Page Twenty-nine
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Here and There Among Alumni Members

Byron 1. Judy ix now transmitter enginecer at
WBILI, Dalton, Ga. e graduated in 1937, Since
then he has had serviee with WIHIN, Dluefield.
W, Va, and WAKR, Akron, Olio.

nori
In. Athens, Peansylvania, James A, Raub cas
happy in his Radio awcork achich he did acith his
Dad. Dut dinony wras in poor health and neies
Just comes to us that he passcd aweay, her sipn-
pathics are crtewnded to his wother and father.
Finley Fervell, Monticello, Ky.. fractured his
foot while putting up a yard fence, But he was
thankful to =till have uxe of both bands and
went right on with his Radio xervicing.

nori
Coeil Wallaee is control operator at KRLS, Dal-
las, Terax. A newe job for him,

nori
George C. Ruehl, Jr., former Secretary of Dalti-
more Chapter is now teaching Radio at the Doy’'s
Vocational School in Baltimore and in addition
is teaching Radio to a National Defense Train-
ing Class, three nights o week, 1le hax o first
class Radiotelephone operators license and also
operates amatenr station WISLIQ,

"o
T. L. Kidd started acith Douglas Aivevaft Co,
about tenw months ago, After seven wmonths he
1was promoted to Inspector, Two wmonths later he
was promoted to Fleetrical and Radia Inspector
for an entire braneh plant, Some job! And sone
pay!

nori—

In 1935 Clarence C, Stine of Los Angeles, Calif.
graduated. lle has built a tine Radio business.
His xon. Clifford. now an N.IR.1. student is work-
ing for hisx Dad and expects to follow in his
foot steps,
nori-

B Valowr, Suffern, No Y. has a fine husiness
and now has a new hraneh store iv West Haver-
strawe, They cavrvy a large stock of Radios and
electrical applianees, Their latest business getter
is bottled yas for cooking. No kidding!

—_ nori
James Dempsey ix operator with the Air Ministry
Radio  Station, Newfonndland  Airport,  New-
foundland.

wor
Narman Miller of Hebron, Nebr., is coming right
wlong. Now has tico men in lis cmploy, one of
which is Harry Glawits, achoacill graduate soon.,
nori
I'rom Tumkur, South India, comes word that our
fellow member KNV, Rajan was awarded the
Association Membership Degree by the British
Institute of Radio Engincers, Congratulations,
nri
When Chairman Gordy of New York Chapter
has @ message to deliver he doesi’t fool acith it,
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Gardy is a good speaker.
Kuoies arhat he acants to
say, and huoes howe o
xay it. And that's what
the  fellows  like  about
him.

nwori
AL TTarcharick has gone
fto camp with the 109th
Field Artillery, Pennsyl-
vania National Guard, ax a Technical Rergeant.
Iix Radio training ix going to mean much to
him while in the service and when he returns
he will probably o back to his job as transmitter
operator at Station WDBAXN, Wilkes-Barvre, Penna.
nori
Leland R, Stowe passed the F.C.C, eram for an
amatenr license. s call Tetters are WITIHHV N,
Nat to be outdone Mrs. Stowe also pussed the
eram and ras assigned  call Ietters WTHHTQ.
There's teanncark inthe household for you!
nri
Memne vixited Station WXYZ while in Detroit
and bumped into Alvin Selhiaub, who is Coutrol
Operator, Doing mighty well,
nori
R Youngs, Los Angeles, Calif., is working in
the Eleelrvical  Assewbly  plant  of the Norcth
Awmervican Aviation, Tae, He is about ready to
try for a Radiotelegraph license,

nori
Paul C. Seymour, dr. is at the Franklin County
Ranitorium, Colimbus, Ohio., where he expects
to remain for eight or ten months, Onr very
hest wishes go to him.

nori
dolhin Keller is Senior Connpunications Operator
at the Pennsylyania State Vivport (Corve Valleyy,
Wartivshurg, Penna.

nori
1 2 boy at the home of Mr. and Mrs, I'hil
Ntearns, San Franecisco, Calif, Tlix daddy says
the baby looks like his mother and that’s all
vight with papa,

nori
Roy Baerford of New Brighlon, Peuna,, alsg tells
s that some four months ago a baby boy came to
his house, Roy caoplains that the reason he is so
slows in reporting is hecanse e is just getting
doiwn to husiness again,

N ri
“Nee here.” said the Lieutenant to our Alumni
menmber, Oliver Ruth of Daltimore, a rookie iu
the Army, when he failed to =alute, “how long
have you been here”” " Three days,” veplied Ruth,
“llow long you been here?” “Never mind that,”
snapped the Looie. I want yon to respeet an
oflicer.”  “An  oflicer.” exclaimed Ruath, “you
Incky stift, they made me only a private.”
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A Few Words From Our Alumni
President

Thix ix to acknowledge receipt of notice of my
clection ax President of the NCRUL Almmni Asso-
ciation, This is an honor of which any memher of
the axsocintion <hould be justly proud.

I srecepting this honor it gives mean opportunity
to say that no one oflicer, however well qualitied,
can nmake any organization a sueeess; e must
have cooperation, and 1 feel impelled to ask it
believing you will heartily give it. 1 pledge myself
to carry out the objeet of onr As=ociation which
ix, *I'o cultivate fraternal relations among the
Alumni of the National Radio lustitule, to foster
the spivit of unity and loyalty to onr Alma Mater,
to encourage the Institute in its dissemination
of Radio knowtedze aud to promote the welfarve
of the members by interchange of helpful in-
formation.”

I wish NG Alumimi— each and every individual
— rood health and prosperity, and National Radio
lustitute another year of helpful service,
e, Groner: 13 Tonosesox, Los Angeles, Calif,
President NJLE A Asxociation.

N1 ————

Thanks For Many Letters Like This
Reading the article in the February-Maveh, 1941
ixsue of Namoxan Ramo News, “Developing the
Ability to Diagnose Receiver Troubles™” by J. B,
Ntraughn prompts ule to =<ay ! like this article
and would like to sce morve on similar subjects
appear in future issues,

W, M. CHRISTLANSEN,

Hyronm City, Utah,
wor i
Likes Questions and Answers

I'lease continue the tine feature “Questions by
Students and Answers by Fxperts.” T am a meni-
ber of four Radio organizations and a good
N.REBAA, man, I oread a lot of Radio maga-
zines, but the NarioNat Rapto News is like the
meat in o untshell

FreEn APPLETON,
Rossland, B. C., Canada.

Poj
APTHE.Q
LBA

q ¢ v

AR

Bouquets Galore
1 just had to write you to let you know hLow
ntueh T have enjoyed the February-March issue
of NatTioxan Ramo News, and other things that
have happened during the past montlh,

I'irst of abl, b owould like to compliment My,
Stranghn on his article namely, “Developing the
Ability to Diagnose Receiver Troubles™ ‘This
news peally hit the spot. The issue as a whole
ix very interesting from cover to cover, and to
add g little hbumor to our News, 1 uoticed with
interest tlow to Court a Radio Girl”

Now—the local news. I had the pleasnre of at-
tending our Loceal Chapter mecting, also the
pleasure of meeting Mr. Menne in person. Iomust
sy it was qunite o thrill to see our Kixecutive
Secretary, and hear him talk, Eojoyed the talk
immensely, Some meeting, T would say.

Just hetween us friends 1Tothiuk we have the
greatest Chapter Chairman of alll T think Mrv,
Stanish o very fine fellow, and a wonderful
Chairman. NJLL should be proud to have such
a Jine man conpeeted with their organization.
I must say he is tops with me, AR o all 1 think
we have a grand bunch of fellows,

WaLTER YOUNaG,

Detroit, Michigan,

—n 1 i—

Mr. Markus, Please Note

A word for NaroNarn Rapio News, I think ic i
A-T and T owould not want to miss an issue, 1
like Electronies, Ine. very much,
Anserr 1 Ronpavann,
HTanover, 'enna.

7

noroi

Another Request For Jay and Ouzzie
[ wish to inform you that I like reading the
NaTioNaL Ranio News very mneh, Would like to
have another article on Jay and Ozzie.
K. I°. NoYES,
Woest Granby, Coun,
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Plug-In Interference Filter

Recognizing the inetlicieney of orvdinary plug in
filters, engincers of the Sprague P'roducis Com
pany. North Adams, Mass.. have designed 102
a o xpecial multiple section and inductancee and
capacity  tilter for use on very  tronhlesome
=ources of Radio interfercence, Designed for in-
stallation at the power outlet to which the in-
terfering device is connected, the Sprague LF-2
takes mueh of the guesswork out of seleeting the
proper filter for any clectrical deviee deawing up
to 3% ampere. It has proved unexcelled for
troublesome  eleetrieal  =<havers,  hair  dryers,
erasing machines and <imilar eleetrical cquip-
ment  which =se frequently  enuses  the  most
troublesome  kind ot noixe on nearby  Radio
receivers,

Supplicd in a good-looking, rounded corner ree-
tangular case only 2%7 x 14,7 x 17", the tilter
i designed for use on 115 volt, NC or D lines
ounly, N gronud conneetion ix provided and <hould

effectiveness, For

maximum
venienee, this ground may be nunde to the cliasst

be used for con-

or frame of the offending device, The tilters are
obtainable through your local parts dealer or

direet from Sprague Produets Company. North
Ndams, Mass,
—_—— - worio - —
Radio Amateurs
From time to time the Fditor of Narioxan Ranto

NeEws Qs glad to pinblish a list of Radio “Hams"
who have reported their call letters to us, the
following were reported since the last listine,

WosPl—Les Tnughs, San Frageisceo, Calif.
WSVIP—Alhert J. Citruelo, Minersville, 'enna.
W3IZEF—Richard Campbell, Jrv, Strasbure, Vi,
WHITEQ—Arthur Wake, Strasbhurg, Va.
WOHPID—Jim Swisher, Anoka, Minn,

WRTQC and R, John=on. Dayton. Ohio.
WHFPN—W, A, Manley., Birminghuam, Ala,
WOMSS—Fdward W, Andrews, Chicago. 11,

WIMZIL—John ', Pollitt, Portsmouth, IR, 1,
WHIVZ—Albert Stahl, Joliet, 11

WHJLT—James W, Birdsong., I'ort Arthur, Texas

KEDIR—N. Aunderson, Waialua, Iawaii
WTIHIXN—leland R, Stowe, Kelloge, Fdaho
WTHIQ—Mrs, Leland R, Stowe, Kellogg, Iduhe

W3LJQ- -George . Ruchl. Jr., Baltimore, Md,
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