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Dear Mr. Smith:

When I enrolled with NRI I was a
cotton mill hand, making only $0 to $10
per weék. I even had to put off a bill
I owed to make my first payment. The

Course scon more than paid for itself,
and my income rose steadily. In four
years I have reached an income of over
$3000 a year. I owe it all to NRI.
C.W.H.y Georgia
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nect the antenna from the receiver. (If the set has a
built-in or loop antenna, follow the directions given
later.) With the antenna disconnected, connect a short
piece of wire between the antenna and ground posts on
the receiver. This effectively prevents noise pickup by
the antenna system. If a ground is used on the set, leave

it connected temporarily, but connect the antenna itself-

to the ground, or move it well away from the receiver.

With the volume control turned full on, listen to the
receiver, If the noise has decreased greatly or has dis-
appeared altogether, probably the noise source is out-
side the set.

If the receiver has a loop antenna, try rotating the
loop (or the entire receiver cabinet). Since loop an-
tennas are rather directional in their receiving charac-
teristics, any change in noise level as you rotate the loop
indicates that the set is picking up the noise from some
external source.

When a built-in antenna “hank” (a length of wire
permanently fastened to the set) is used, roll the wire
up so as to reduce its effectiveness as an antenna. If
this reduces the noise level, the antenna is picking up the
interference.

If the noise is still strong, continue the tests to deter-
mine whether the noise is originating in the set, or is
coming in over the ground or power line.

Disconnect the Ground Lead. If the noise level re-
mains the same when the ground lead is disconnected,
the receiver is at fault, or the noise signal is coming in
over the power line. However, if the noise decreases,
you may have a poor ground. If it increases, the noise
signal is probably coming in over the power line,

Filter the Power Line. You should have a power line
filter — various commercial ones are available — for
checking for noise coming over the power line, Fig. 1
shows how the filter is installed : you plug the filter into
the wall outlet, and then plug the radio into the filter.
This filter, which consists of by-pass condensers and r.f.
choke coils, reduces the amount of r.f. energy traveling
down the line to the receiver. If the filter reduces the
noise, the noise voltage is coming in over the power line.
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On the other hand, if the noise remains the same for
all these tests, either the receiver is noisy, or it is pick-
ing up noise directly because of exposed wiring or be-
cause of its location. '

Using a Test Receiver. Sometimes these tests will not
be conclusive, If you are not sure whether the receiver
is defective or whether the noise is of external origin,
you can try another receiver in the same loecation as the
suspected one. A small three-way portable receiver is
excellent for this purpose. To make a test with such a
portable, proceed as follows :

Turn on the customer’s receiver so that the noise can
be heard and identified. Then, disconnect the antenna
from the customer’s receiver, and connect it to the aerial
post of the test receiver. Plug the power cord of the test
receiver into the outlet, turn on the test set, and tune it
to see if the same noise is picked up. If the noise is heard
on the customer’s receiver but not on the test receiver,
the customer’s set is probably defective. If noise is heard
on both receivers, the noise is probably being picked up.

If the noise is apparently being picked up, try the test

receiver on its built-in battery supply, unplugging its
cord from the wall outlet, If the noise disappears, it was
coming in over the power line. If it is still present, it is
being picked up by the antenna. In the latter case, dis-
connect the antenna from the test receiver. If the noise
decreases greatly, it is definitely being picked up by
the antenna.
P If you have no test receiver, you can take the cus-
tomer’s set to your shop. If the set is noisy in this new
location, it is probably defective. On the other hand, if
the set plays normally and quietly on your work bench,
but is noisy in the home of the customer, then the noise
signal is being picked up.

Procedure for External Noises. When you find that
the noise originates outside the set itself, the exact pro-
cedure to take will depend upon just what you think is
causing the noise. If the trouble is atmospheric disturb-
ances, explain to the customer that the noise will go
away as soon as any nearby thunderstorms clear up.
(Incidentally, f.m. receivers have very little trouble with
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To prevent interference caused by ground pipes that make vari-
able contact with each other, either bond them electrically (left)
or wedge them apart permanently (right).

»= Similarly, shake the ground wire. Many people wrap
the ground wire loosely around a radiator pipe. After
a time, corrosion will set in between the wire and the
' pipe, or the wire may oxidize because of the heat. Either
condition will partially insulate the wire from the pipe;
then any movement of the wire may make and break
contact between them, and cause noise.

 If you find such conditions, see if it is possible to con-
nect the ground wire to a cold-water pipe. Also, use a
ground clamp to make good contact between the ground
wire and the pipe to which it is connected.

Sometimes the noise is caused by a poor joint in the
heating system. Kick the pipe leading to the radiator
to which the ground wire is connected. If this causes
noise, but a good connection is maintained between the

ground wire and the pipe, there is probably a poor elec-

trical contact somewhere in the pipe. Plumbers use a
paint or dope in the joints between pipes to seal them
and prevent the escape of water and steam. This seal
prevents a good electrical contact, and as corrosion de-
velops and joints loosen, the contact becomes poorer.

& Sometimes the noise will oceur or increase when you
move about the room near the radio. Once in a while
this means the receiver is defective, and you are jarring
it enough to set the noise off. However, it often indicates
that the pipes in the plumbing system under the flooring

6

T oL TR St

L




L .
9SLI [[I4 JUSLIND oY} ‘ureSe $850[0 31 I} YoBA ¢ poonp
-01d aq [[i4 9snd estou ® pue ‘A[uspphs doap [[Is juel
-Imd ayerd oy ‘suedo 31 ewury yory “AQjuejIuLIsjul uedo
Aew aqng swos jo pes| Ajddns oye|d a8y ur jurof paieplos
Afxo0d ® ‘sjdwrexs I04 ‘u010auu02 100d D fiq pasnvo fig
-[ONSN 240 (828nd 8810U) 32648 201100 UIPPNS 985 ],

‘28e)s a1
YBnoayy 31 s osnd osTow SInjue oY) ALIed [[A 1By
esind y'a rewts ® 3unvrousd snyj ‘Aousnbail juwuosed
S} 3B 9JB[[I9S0 03 31 9SNED PUB JMIIID PAUN} € BJIOXS
-Y20ys 0} A3I9ue juerdns sey os[nd ISIOU Oy SNV
=8 s[qissod S SIYJ, "UOIJLIS ¥ 0} Paunj J0U SI JAISIOX
9} Y3Anoyj uorjoss ‘J'I a3 Iojus LLUI 95100 ‘spIom J8yjo
U] “ISLLIed oIS ® U0 paje[npowr uis(q jnoyjim sade)s
"F1 y3noayy ssed [(im adejjoa asiou ® ‘wny oyI[up)
"S][NEDI SSI0U SNONUIIUOD € ‘I9YJ08
-03 9800 31% sos[nd SSTOU 93 USYM { JOI[> J0 ‘Bueq ‘puip
9[3uls © 1w 03 1oyeadspno] oY) sesned as[nd asiou o[Sus
V TeuBis 1ayjo Lue o] snl uo pessed puw peyrdure st
I INoaIo Peulis B 03Ul §708 23€)[0A OSIOU ® USYM ‘ULIOJ
2A®BM IB[NIoLII JO o8[nd 8383[0A ® Aq paonpoad s1 ISTON

LIS V NI ISION SISNVI LVHM

‘saeaddesIp oSTOU 91f) J1 998 03 39]
-jno Jayjour ojul orpes oy Jurdsnid L1y {quswredeydea
JO paau Ul pu® wIoM 3¢ LBWI J[as)I j9[Ino [{BM 9y} ‘Tood
[I1s ST uoloun( syj JI }0BJU0d J933eq € ayew o) Inid
OIpel U} uo s3uoad ayj} puaq ‘Axessaveu JI ¢ A[njores
Ul 31 3nid OIpeI oY) de0Xa JR[IN0 [[esm oY) woxy Juiyy
-AI0A9 J09UU0DSIP ‘SIY) J09dsns nok j1 ‘do[easp 03 esiouw
9[QeJIOPISUOD 98N8BD UBD PUEB J08IJU0D P03 9Xewr A[oaBl
sde) 989y, "JO[IN0 SWIES By} WIOIF 3)BIdd0 0} SOTASD
JO Joquunu ® mo[[e 03 pesn oae sde) aqnod J1 ArBmonasd
—J9[INo0 [[em oY} 3% dopeAep umd J0BIU0D Jood © osned
-9 ‘0878 “19A19091 33 03 Bul03 paod Jomod 9] ONBYS -
“WeY} useMIaq 28pam uspoom e Suroeld £q AQjusueuried
weyy 2jexsdes 10 ‘sodid o3 Usem)aq SUOIIOLUUOD JUSTBX
-aod euI 03 8I1M JO 2051d © pue sdwe) punox3 omj esn
de3re uay) pur ‘sadid 8y} 23800[ 07 ST ApouIax Y, ‘asI0U
88NBY [[IM puB WIISAs Jurpunord sy} JO SSAUAAIIRYR
a7} S3BUBYD SIYJ, “INOYR SAOUL NOA S¥ J0BIU0CD Suryeaiq
pue Sulyew ode pu® I8Uj0 Yows Juryonoj L[aiwq are



sharply, and another noise pulse will be created. A
steady noise will be heard if the intermittent open re-
curs rapidly.

Notice—an open must be intermittent to cause noise.
A permanent open circuit will result in a dead receiver
or in improper operation, depending on the ecircuit in
which the open exists.

Noise is also caused by a poor connection where no
connection is desired. A partial short circuit is an ex-
ample. Suppose that the support of a screen grid be-
comes loose, allowing the screen to move when the tube
is jarred. A sound wave from the loudspeaker may cause
the chassis and the tube to vibrate. If the screen grid
touches the suppressor grid, the B supply will be
shorted ; a noise pulse will be set up because the plate
current will at once drop to zero. Another mechanical
shock may break the connection between the screen and
suppressor grids, setting up another noise signal as the
contact is opened.

SPECIFIC DEFECTS THAT CAUSE NOISE

Now that you know how a noise signal is generated,
let’s learn which radio parts cause the complaint, As we
discuss each part, we shall describe the tests to use on
it, and tell you how to cure the trouble. Hence, when you
have localized the trouble to a stage (by methods we will
describe later), you should follow the suggestions given
- for each part.

Variable Resistors. Volume and tone controls are the
most frequent cause of noise. They come in two types,
wire-wound and carbon, and, with use, both types de-
velop poor contacts between the resistor elements and
the sliding contact.

If you hear noise when you adjust a volume or tone
control, you can be sure the control is defective. A very
bad control will cause noise whether the control is ad-
justed or not, but the noise will be worse as the control
arm is moved.

Once a control goes bad, the best thing to do is to re-
place it. Any repair you might make would be tempo-
rary at best—and would probably take longer than in-
stalling a new control.
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- springing out the resistor unit enough to subject it to a
mechanical strain. (Insert a screwdriver blade between
the resistor can and the chassis, and twist it to cause this
strain.) If this causes & sudden appearance or disap-
pearance of the noise, the unit is defective. A defective
wire-wound resistor of any type should be replaced.

Transformers. We shall discuss several kinds of
transformers in this section, because the same methods
of loealization and cure are used for each.

Noise originating in a transformer is normally caused

by electrolysis (electro-chemical corresion) at a sol-
dered joint or terminal of the transformer (sometimes,
also, between layers of windings). This corrosion will
eat through the fine wire of the transformer and thus
break the connection. However, the ends of the wire are
so close together that arcing occurs across the break.
Thus, the circuit is intermittently and rapidly opened
and closed, producing sharp changes in the current. This
causes machine-gun-like bursts of noise, often so loud
they drown out the program.

This form of electrolysis occurs most commonly in a
coil that carries d.c. current. Therefore, you can expect
the primary windings of transformers to be more af-
fected by this trouble than the secondaries. It is also
more apt to oceur in a damp climate; in fact, if you live
in such a climate, you may find that fransformers are
a very common source of your noise complaints. In mod-
ern receivers, the i.f. transformer is the one that causes
the most trouble. The output audio transformer is next,
and the r.f. transformer is third in this respeet. It is
seldom that noise is caused by a power transformer
winding, probably because the wire used is so large that
electrolysis cannot readily eat all the way through it.

You can check a suspected transformer with your
ohmmeter or voltmeter. An ohmmeter test is not always
conclusive, because there is at times only a partial open,
or the cireuit may be completely rejoined at the moment
the chmmeter is used. If you do not find an open at once,
hold the ohmmeter test probes on the winding for a few
moments to see if the resistance reading changes. If it
does, the transformer is defective.
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If you suspect a tube has loose elements, snap it with your finger.
A burst of noise from the set indicates your suspicions are
probably correct.

Do not consider that the defect has been repaired, be-
cause it will recur shortly.

Each of the above tests is for the primary winding.
If the trouble is in a secondary winding, then the ohm-
meter test can be used. Also, you can momentarily short
the B supply through the secondary winding of the
transformer by holding a test lead between B-\- and the
grid end of the transformer. This again may open the
transformer, thus indicating the location of the defect.

A defective transformer must usually be replaced.
Sometimes, as you learned in an earlier Booklet, it is
possible to repair a winding if corrosion has occurred
at only one end.

Wave-Band and Push-Button Switches. Dirty and
loose switch contacts in signal and voltage supply cir-
cuits are prolific sources of noise. You ean locate these
readily, since you will hear noise when you operate the
switch.

Usually, you can clean dirty contacts with a tooth
brush dipped in earbon tetrachloride. You can often re-
store lost tension by bending the contacts with a pair of
long-nose pliers. Of course, the receiver must be turned
off while you are working on the switch.

12
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plates by blowing between them with compressed air or
by passing a pipe cleaner (obtained at tobacco stores)
between each set of plates in turn.

Poor Contacts. Various other kinds of poor contacts
can cause noise. Poorly soldered joints are frequent of-
fenders. Always be sure you do a good soldering job
yourself—and examine any noisy receiver for evidence
of poor soldering by some other serviceman. If solder
appears to be lumped or cracked, pull on the leads, and
wiggle parts to see if you can make the noise start or
stop. Sometimes you can locate a defective Jjoint by
pushing on the joints with a wooden stick. When there
isany doubt, resolder the connection.

Watch out for drops of excess solder that hang down
from a joint and cause a partial connection to the
chassis. Remove any you find. ;

» A poor contact can also exist at a bias cell. These bias
cells are held in small holders that depend on spring
tension for contact. Sometimes it is necessary to clean
the cell or to strengthen the contact.

P Once in a while a shield over a tube or over another
part will be a source of noise because it makes s poor
contact to the chassis. Normal speaker vibration wili
shake the shield and thus vary the contact. To improve
the contact, tighten the screws holding the shield to the
chassis, or bend the shield if it is a pressure fit. If the
shield is fastened by rivets, drill them out, and use ma-
chine screws, lock washers, and nuts in their places.

Leakage Paths. Sometimes arcing occurs across a
dirty or moist bakelite part, producing a charred path
of low and varying resistance. Leakage current flowing
along this path will also vary, causing noise.

This sometimes happens to tube sockets, particularly
those of rectifier tubes. In this case, you will hear a
sizzling sound, and, with the lights turned off, you may
be able to see the arcing. It is best to replace the socket.
Sometimes you can make a repair by seraping away
all the carbonized material and painting the spot with
speaker cement. This should be considered a temporary
repair, however, although it will often last a long time.

Less Common Noise Sources. There are several other

14



a1

="J'I 9yj sejeiedas [0IJU0D SWIN[OA BY] ‘@I0J8JSY, ‘ognj
"J'€ 38IY 9Y3 JO 3210 Jndurl SY3 Ul S1 10 PBO[ dpoIp 8Y)
J9TJ19 ST [0IJU0D SWN[OA 8] ‘ISAIS09I UISPOW oY} U]

(" I9A10991 1]} 0 PIZI[BIO] UAS] SBY 8SI0U
ot} 381 Surminssy oaw sp\) "A[duIls IOYJBI UOIJOSE B 0}
POZI[BI0] ¢ UBd 9SI0U 91} ‘Sen[o asa[]} Jo AU 2A®Y J0U Op
noA J1 UsAf] *J[NEJ )8 ST 201A8p 91[ }8) S$9JBIIPUI ‘T9SUdP
-u0d Suruny oY} J0 ‘[0IJU0D JUOJ Y] ‘TOIIUCD DUWIN[OA
a3 ‘yojims uojng-ysnd € 10 pueq-eABM a1} s1uvIedo nod
uaYM [9A9] OBIOU Ul 93UBYD B ‘Pres ApESI[8 9ARY oM SY |
'90INOS ISIOU B} 0} A[JOSIIP PES[ [[IM SON[ UIBII)

ID2YNOS FSION FHL DNIZITVIOT

*2810U 99npoad AUl JORIU0D JUSIFTUI

-I3jUl UB “I2A9MOY ‘YBaI( S00p Juswia[e I0jsisex oY) JI

“yeolq 97°[dwoo B US3( SBY 919} SSO[UN JNeJ 18 A[oI8l
a1 od A} woryrsoduiod J0 UOQIEd Y} JO SIOISISAT PAXI]

‘pasn

A[PPIM J0U 518 SISSUSPUOD IFA[OII09[2 Jom 98SNeIsy ABp

-0} UOWUIOd J0U ST 2[NOX) STY T, "SUI0IR [RUIUL JO aSNBO
-5(| 99101 9EN'EI SSUIT}SUIOS SIISUBPUOD D1IA[0IIOB[P 19 M

*10BJU0D U IULIFIUT 8]} JO IsNEIA(

jnsex &em 98T0U ‘BXIM 9Y] S}BAI( I I9A0 YLIO] PUE YoBq

Buryea JT w00l 9yj punole 10 3nl B Iopun JI00f 9Yyj U0

pre| §1 48y} 911M S[qIXS]) B—EUUUR JUBY B 9SN SIFATOIOL

[[pms swos ‘opdurexs I0,  "oSTOU JO SISNRBI UOUIUIOD SSI[

woI3oes "jI--3x oyy ur Sunwuifio s1 Jurvjdmod eyy ‘esiou J0 wnyg
oy3 sj09je 0F SUIOp JI—UMOP SUINJOA SY] UAN} ISN{ 980U Jo mny
o1 jurejdwos o3 uwoym Appmb £15a uonoes sAnPejep oYl #jwd0]
nof sje] PR} S "$i9s WIOPOW Ul WONILE "J'® IYj WI0JI] UOROS
*§1-"§°a oy} sejeaedes [OLUOS JWNRCA Y} JEY] JAqUISWISL SABM[Y

NOILO3S "3°V

J08LNOD IWNTIOA

| NOILO3S d'I-"4'Y l




i.f. section from the audio section. If you turn the vol-
ume control to the minimum volume position and the
noise disappears, its source is in the r.f.-i.f. section of
the receiver; if it remains, its source is in the audio
amplifier or in the power pack. (This is not always true
—severe changes in current, such as may be caused by
a plate circuit defect in an r.f. or i.f. tube, may affect
the power supply to the audio amplifier even when the
volume control is turned to zero volume. However, in
such cases, turning down the volume control will de-
crease the noise intensity greatly.)

LOCALIZING NOISE TO A STAGE

Noise signals pass through the stages in the same
way as other signals do. Their source can be located
with a signal tracer, or stage blocking can be used.

To use a signal tracer, tune to some quiet point on

the dial. Trace from the first stage of the defective
section towards the set loudspeaker. When vou first hear
the noise coming from the signal tracer speaker, you
have located the defective stage.
» Remember that noises caused by defects in common
power supply circuits may feed into a number of stages,
so it is possible to pick up a noise signal in the plate
circuit of one tube when the noise is actually originating
in a later stage. This can occur only when the noise
signal is unusually strong, or in sets in which there is
insufficient by-passing of the supply leads.

Once the defect has been isolated to a stage, check
the voltages in that stage to determine which voltage
seems to be varying. This may provide an additional
clue to the defective circuit.

If you use the stage blocking method, start from the
second detector. Work toward the loudspeaker if the
trouble is in the audio section, toward the antenna if
the trouble is in the r.f.-i.f. section.

When the receiver is a standard a.c. receiver with
tube filaments in parallel, it is possible to pull out tubes
to block stages. For example in Fig. 2 let’s assume first
that the noise is in the a.f. amplifier. In this case, you
can pull out tube V7T, If the noise stops, but continues
when this tube is in the socket and the volume eontrol
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is turned to minimum volume, it must be originating in
the first a.f. circuit. Assuming that the volume control
is good, the most likely source of noise in this circuit is
the tube itself.

If the noise continues with tube VT out of the socket,
it is originating in the output tube stage. Here, a defec-
tive output transformer or tube is the most likely cause.
B If, instead, the noise is in the r.f.-i.f. section, turn the
volume control to maximum volume and remove tube
VT,. If the noise continues with this tube removed, it
must be originating in the diode detector stage; tube
VT'5 and the volume control are the most likely suspects.

If the noise stops when VT, is removed, replace this
tube and pull out V7',. If the noise continues, it is prob-
ably originating in the VT, stage. LF. transformer T
and the tube are the most likely source of trouble here,

Of course, if the noise ceases when VT, is pulled out,
it must be originating in that ecircuit. I.F. transformer
T, the tube, the oscillator transformer T}, the loop an-
tenna L,, or either of the tuning condensers (C; and C,)
could be at fault. Examine each carefully.

To determine whether the noise is in T,, leave VT,
out of the socket, and connect a voltmeter between the
plate terminal of the VT, socket and the chassis. The
voltmeter current will then be drawn through the pri-
mary of T.. If the noise oceurs now, but does not with
the voltmeter disconnected, the primary of T, is defee-
tive.

P Of course, if the receiver is not a standard a.c. set,
you can’t pull out the tubes. In this case, block the grid
or plate circuits. It is easiest to block grid circuits, and
the simplest way to do s0 is to connect a large by-pass

record chi will not work iy if the motor
Many cl :gfers pr;mer

board is not le Check levelness with a carpenter's or

machinist’s level resting on the motor board (not on the

turntable). If you find board is not level, slip small card~
or wood wedges under the cabinet.

18
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signal generator and a multimeter) is to strike the
chassis with your palm. If this intensifies the noise, or
changes its volume, try jarring different places about
the chassis. Usually one part of the chassis (or a cer-
tain tube) will appear more sensitive to jarring than
the rest. You should then wiggle leads and pull on parts
in the nearby stage or stages. Very frequently this will
localize the noise,

THE NRI PRACTICAL EXPERIENCE PLAN

It is not possible to duplicate all the parts defects
described in this Booklet on your test receiver. How-
ever, this is not important. In servicing a noisy receiver,
the resl job is in localizing the noise to a stage, and that
1is what you should learn to do now.

Try to make a poor connection that will cause noise
when the receiver is jarred. Hold your soldering iron
tip on the plate socket terminal of one tube, and grasp
the lead going to this terminal with your pliers. When
the solder melts, remove the iron, and wiggle the lead
while the solder hardens. This will cause a loose connec-
tion. Next turn on the receiver, and when it warms up,
jar the chassis with your hand. Noise should result. If
it does, proceed to localize the trouble by the procedures
we have described. Try this on several tube socket ter-
minals. Be sure to resolder carefully these connections
when you have finished.

When you service a receiver—rfor noise or for any
other complaint—try several different localization tests
after you have found the defect. For example, you may
find a noisy tube almost at once. However, leave the tube
in the set and try other localization tests to see how they
work out. Do the same for other defects. In this way, you
will learn the method that works best for you for each
particular kind of difficulty.

THE N.R L COURSE PREPARES YOU TO BECOME A
RADIOTRICIAN & TELETRICIAN

CREGIETERED U5, PATINT OFFICT) (REGISTERED U5, PATINT DFFICE)
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