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NE of the important steps in becoming a profes-

sional serviceman is learning to use the servicing

aids furnished by set manufacturers. Schematic wiring

diagrams, pictorial layouts, tube layouts, alignment in-

formation—the professional uses them all, for he knows
they help him to service receivers better.

Schematic wiring diagrams are particularly helpful.

A receiver holds few secrets from the expert who has

a diagram. Without even examining the set itself, he can

~often locate the probable cause of a defect and deter-

mine how to test for it just by glancing at the diagram;
in fact, this is precisely what members of the Instruc-
tion Department here at NRI do many times a day.

- ‘The reading of circuit diagrams and other servicing
aids is so important a subject that it is treated at length
in your Course in Radio Fundamentals. This RSM Book-
let is your introduction to the sources, uses, and forms
of this helpful information. It also contains a continua-
tion of the NRI Plan for giving you practical setmlng
experience in your own home.

Where To Get Service Manuals. In a ra.d:o servme' :
shop where one or more men service sets on a full-time
basis, a complete set of service manuals for all receivers
is kept on hand as a part of the shop equipment, and is
considered just as essential as the multimeter, the signal -
generator, and the tube tester. You will not need these -
manuals at once, for NRI mamtams a-file of receiver

cirenit diagrams. When you need a ‘diagram for your
early service work, tell us the make and model mnnber
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of the receiver; and the tubes used in it, and we will send
thegircuit diagram to you,

As your -service business grows, however, you will
eventually want to speed up your service by having the
necessary [dnformation on hand. Invest some of youy
egrnings in manuals at that time. You ean buy the com-
plete yearly manuals that cover many different sets
(such as the Rider Manuals), or vou can obtain the
vearly manuals published by the larger manufacturers
of radios. The latter cost less, but, of course, they cover
only the products of one manufacturer. Manufacturers’

" manuals will be satisfactory if only three or four makes
of receivers are popular in your service area. However,
if you service:a wide variety of brands, it will be worth
vour while to get the more inclusive manuals.

SCHEMATIC DIAGRAMS

The most important of the service helps is the sche-
matic circuit diagram. This shows the elecirical con-
nections of a receiver in their simplest form. However,
it does not show the exact physical conmections.

There is & very important reason for not showing the
actual wiring in a schematic diagram: the circuit is
much ¢learer in the schematic form. For example, Fig.
14 shows a B4 supply cirenit as it might be shown on

B ACTUAL WIRING
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iﬁn& important way m i 8

a.schematlc See how easyltwtotraesfmtheﬁlament
of the rectifier through L, (the speaker field coil} to the
i.f. transformers L;-C; and L,-C, to resistor R, and o
the output tube screen grid and plate cireuit (through

Ls). But now try to trace the same B supply cireuit in
Fig. 1B, which shows the actual wiring! Although the'
electrical connections are exactly the same in both cir-

~ cuits, the schematic is far easier to read. This is be-
'_causetheachematlclsdrawntoshowthepumosesof‘ o

the circuit connections, whereas the wiring layout is-
simply a picture of the way wires are led around tomake
the desired connections in a particular chassis.
Each type of diagram has its uses, Thasahematw:s
very useful when you are trying to find out just how a

set works. On the other hand, the wiring layout is far

handier when you are trying to identify parts and wires

(although, as we will show later, it is perfectly possible

to identify parts from a schematic, too). I&t’spnasove:-
otherkmdsofdmmnmforthemomtud"‘ restigate.
the uses of schematics.

chematic helps &
aervwemanxabymmﬁngmtmibl&m- :
oiawect.Forexample,mppopeanj_j ] ed | =

mmnmsewmmgamwlmthatff j :
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eration and squealing. The cathode by-pass condensers
marked C. and Cs;, however, could not cause regenera-
tion even if they were open; rather, degeneration (the
opposite of regeneration) would occur if these con-
densers were open. This is always true of a cathode by-
pass condenser used for a single tube. ,
~ However, all cathode by-pass condensers are not in-
capable of causing oscillations. If two tubes operating
at the 'same frequency use a common cathode by-pass
condenser and bias resistor, as shown in Fig. 3, an open
in the condenser C. will allow feedback from V7T to
VT; to occur, and, if the phase relationship is proper,
oscillation may result. You can see how valuable a sche-
matic is, in this case. With the aid of a schematic, you
can determine at once whether you have a circuit like
that in Fig. 2, in which dendens_er-cg cannot be at fauit,
or a circuit like that in Fig. 8, in which a similar con-
denser C, may well be the cause of the trouble. Either
way, your testing is made simpler because you know
what to test. Without a diagram, it would be more diffi-
cult for you to determine which type of circuit youhave,
86 you would probably test all the by-pass eondensers
in the defective stage or section.
» To carry our example further, suppose that a by-

pass condenser is not at fault, and suppose that the

mv%oftst&gemmﬁmaRadio—

tridanwoﬂlﬂlwkatthedmt&mﬁmthe defect

4




might be. If the circuit were like that in Fig. 44, re-
sistor RB; would have to decrease in valuie before the
screen voltage could increase. He would therefore check
the value of this resistor with an ohmmeter. However,
if the circuit were like that in Fig. 4B, excess screen
voltage most likely would be caused by an open in bleeder
resistor R.. In this case, then, he would check from the
screen to ground with an ohmmeter to see if he meas-
ured the' correct resistance value. (Incidentally, ohm-
meter tests are always made with the sel turned off—
otherwise, the meter might be ruined by being con-
nected across a high voltage.)

As you see, the serviceman must know the circuit be-
fore he can tell which test to make. He has two choices
—he can find out what the circuit is by glancing at a
diagram, or he can spend several minutes attempting to
trace the circuit through the set wiring. Naturally, he
prefers to use a circuit diagram whenever one is avail-
able to him.

P Although we have chosen an oscillating set as an
example in showing you how a. schematic diagram is
used to speed up servicing, do not assume that oscilla-
tion is the only complaint in which a schematie is help-
ful. We might equally well have chosen some other com-
plaint, for a schematic can be used profitably in a great
variety of servicing jobs. For instance, you know that
hum may be caused by cathode-to-heater leakage in an




HUM vou.'raea
I CAN NOT
: DEVELOP HERE

: &ud:otuhe.ButhumeanremﬂtoMylftherelsanlm-
‘pedance between the cathode and ground, across which
the hum voltage can develop. If the complaint is hum,
. . then, you can use a schematic to see if such an impedance

“exists. In a cathode circuit like that in Fig. 54, leak-
; mwﬂlmuseahumvoltagetoex;stacrossthebmr&
- sistor and its by-pass condenser, because the leakage
- will allow part of the filament voltage to be applied to

ﬂlmmmbmahOn.Ontheotherhand,:fthecathodem
dimﬂymunded as in Fig. 5B, leakage cannot cause
., hum; thm:snmmpedancemthecathodec:rcmtacross
 which a3 hum voltage can develop. Thus, a glance at the

‘schematic will show you whether you need to consider
cathode-to-heater leakage.
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Appraising Receiver Performance. Schematic dia- "

: mmmmmﬁrpﬂmoﬁerﬁz&nlo@m
 probable defects. For instance, a quick
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~ you almost momatmﬂyammmwﬁm

Course.
UuofDmgmmmAlmgm A c.mcuit _

- dmmmh&em&mmmmm& '

justed during a receiver alignment (fune-up) proce-.

dure. With this information, the Radiotrician can gen-.
- erally loeate the various ad;ustmenta on the ehamsand

carry out the alignment (theu@somﬁmhameds

~special alignment information furnished in other serv-
ice gids). You'll learn more abont ahgmnent »in m

Booklets.

- » Of course, the Radiotrician almost never reads a oom»- '
- plete receiver circuit diagram while servicing any re-

ceiver. The professional servieing technigue enables him
to isolate the defect almost at once.to one section of the
receiver, and that section is the only onehe sﬁudmm
detail,

Now that you've learned the major uses of sehmumc
diagrams, let’s see what other service mfonnatmn is
avmlable, and how it is used.

LAYOUT DIAGRAMS

Thereareseveraltypeaoflayeutdxmthaﬁire
usuaﬂyapartocfthesemnemnuaLOneafthmn

- the tube layout diagram.

Tmstubelayoutdmgramteﬂawhattube&muaed.
shows exactly where they will be found on the chassis,
and indicates the stage in which each is employed. A’

~_tube layout diagram generally indicates tube positions
as seen from the top of the chassis, but with a little ex-

perience you can make this diagram serve just as well

when you work on the bottom of the chassis. A tubedis ™ "

also readily identified by its relation to adjacent, m@-

 recognized parts.

Tube Charts. When youturnomthedamnia
reeewertogetatthesockattmmisfwsmﬁﬂﬂu
tube you are confronted with the problem of identify-
ing the various socket terminals. Some schematie cir-

_ cuit diagrams provide this: information by mam
~ bination pictorial and schematic diagram for Mﬁﬂ,

in plme of ‘the usa:.al schmhc mm&mw
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FIG. 6. Tnbe munfutmn Iy dm;ram showing connec-
tions between the base pins and the elements of each tube type.
Bottom views of the tube bases are shown in all cases.

out diagram; others give the conmnections on the pictor-
ial layout diagram (which we will take up in a moment).
You can identify tube socket terminals even without
these diagrams, however, because fube manufacturers
prepare charts for servicemen that show the socket con-
nections for all tubes. An example is shown in Fig, 6
When you are ready to begin actual work on radio re-
ceivers, secure one of these tube charts from your local
radio parts distributor. As you acquire experience, you
will become familiar with socket connections for the
more common tubes and will be able to work on them
without referring to any chart or diagram,

* Pictorial Layouts. In many service manuals, you wiil
find, in addition to the-diagrams just described, a pic-
torial layout diagram that shows the approximate posi-
tion of each part on the echassis, and may also show the
actual wiring. An example of a service manual contain-
ing a schematic diagram, a tube layout, and a parts lay-
out is shown on pages 10 and 11 of this Booklet.

The pictorial diagram is useful in that it shows the

_physical position of parts. In the type shown in Fig. 7,

only the parts are identified and positioned, but others

‘show the wiring also.

- It is not always necessary to have all these forms of
servicing data; in fact, most of the time a schematic is
all you' really need, and an experienced man can get
along even without this type of diagram. You, too, will
learn how to get along on a minimum of service infor-
mation whenever such information is not available. Of
course, it is very convenient to have all this information,
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.because, to check a receiver, you will have to identify
stages so that you can introduce cireuit disturbances and

- trace signals; youmllhavetolomtemﬁerempointa

from which to test; and you will havetp locate the sus-
pected parts you wish to test. All these steps are speeded
if you have the complete service data. -
~ For example, to locate a part, you can use the circuit
diagram to find the number by which the part is identi-
fied ; then you can refer to the parts layout diagram to
determine the location of the part having that number. -
It is then a simple matter to locate the part on the actual
chassis. If identifying numbers are not given, you can
note the tube socket terminal to which the part is con-
nected on the circuit diagram, then can locate the same
terminal on the pictorial diagram, and can trace the
wiring from that terminal until you come to the desu’ed
part.

The service information has other uses too. When you
have located the defective part, the sechematic diagram
or an accompanying parts list will usually give you its
correct electrical value. Knowing the value will fre-
quently save you the trouble of ordering an exaet dupli-
cate resistor or condenser from the receiver manufac-

FIG. 7. One kind of pictorial layout. Numbered parts are identi-
fied elsewhere in the manufacturer’s service manual.
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‘turer, because, once you know what value the part
should have, you can generally get an acceptable sub-
“stitute from your local radio distributor. You must be
“careful, though, to get a resistor with the same or a
higher wattage rating, and a condenser with the same
~ or higher voltage rating. These ratings are not always
given on parts lists, but you can estimate them readily,
once you have mastered circuit theory. '

HOW TO IDENTIFY RECEIVER TYPES

Perhaps the best way to snow the value of service

information is to show what you must do when it is not

- available, Let’s take up the ever-present problem of
identifying stages and parts. To show all the steps, we
will suppose that you do not have a diagram.

Many of the tests to be made on a receiver depend
on its power supply and its type (t.r.f. or superhetero-
dyne). Therefore, let’s first see how to identify the
power supply.

The first step toward this identification is to look for
a power cord equipped with a two-prong plug ; whenever
you see it, you know the receiver operates from a power
line. Today, except in rare instances, this means the re-
ceiver is either an a.c. or an a.c.-d.c. type. (Once there
were a few d.c. receivers in use in large cities, but almost
all of these have been replaced by a.c.-d.c. sets.) The
following rules will further help to identify the kind of
power supply:

A. Theset isan a.c. type if—
1. It has a power cord, and
2. it has a power tmnsfarmer, and

574 5U4-G 1223 2575

5V4-G 5wa-G | 2526 3523

5X4-G 5Y3-GT | 3524-GT 35Z5-GT

5Y4-G 523 | 4523 4525-GT

524  6X5 80 | 50Z7-G  1I7Z6-GT
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s.nusesoneofthe rect:ﬁertubesmGroupIof_

Table I,
. Thesetisana.c.-d.c. type ;-
1. It has a power cord, and
- 2.ithas NO power transformer, and ,

3.1t uses one of the rectifier tubes in Group II of
Table 1. (Exception: the set may meet all these
requirements and still be a straight a.c. type if it
uses one of the Group II full-wave rectifiers in a

voltage-doubling circuit. You studied voltage

doublers in one of your lessons on power supphes )

C. Thesetisanolderd.c. typeif—

1. It has a power cord, and

2. it has NO power transformer, and
3. it has NO rectifier tube.
» Receivers designed for battery operation are usually
equipped with a multi-lead cable having a battery elip
or terminal lug at the end of each cable wire. There will
usually be tabs or a color code to indicate the proper
connection for each wire. Some battery receivers are de-
signed to operate from a single 6-volt battery; these
have only two Jeads in the battery cable. Others require
B and C batteries in addition to an A battery, and will
have many more leads in the cable. A battery receiver
does not use a rectifier tube (except some auto-radio re-
ceivers and those portable receivers that operate either
from batteries or from the power line). ' _

Identification of the type of power required by a re-

. ceiver is essential when the most positive terminal and -
the most negative terminal in the power supply are to

be located and used for electrode continuity-checking
purposes. (You will learn about this later.) The lessons
in your regular Course dealing with receiver power sup-
ply systems will be quite valuable to you in locating these

terminals on circuit dlagmms and on actual receivers.
Super or T.R.F.? There are a number of clues that

identify a receiver as a super; if these clues are absent,
you know that you have a t.r.f. receiver. If the tuning
dial indicates that you have an all-wave or a 2-band
. receiver, it is safe to say that it is a super. In the case
of a single-hand receiver, the presence of one or mere
i.f. transformers shows that it is a superheterodyne,
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mhﬂngmer {mor&otm) twoad;nshngmwa i
~on the top, the bottom, or one side. Occasionally, how-
' _wer.thetmhmwmmemandmmradjushngm

will be located on the chassis near the fransformer

‘shields; in this case, identification of the transformer
"‘ﬁmwhatmmdﬂeult If there is a flexible lead go-
' ingfrqmameWcantoﬁmtopmpofatuhe,butno’; "
- lead going from the can to the tuning condenser gang,
‘you ean. be_sm the can houses an i.f. transformer.

- You can also be sure that a single-band receiver is a
super if it has six or more tubes but only two sections
- in its variable tuning condenser, if the rotor plates in
one variable condenser section are shaped differently

. frmnthoaemﬁheother,orlfltusesapentagndeon—

“verter tube.
~ - Single-band receivers that do not ’have pentagnd con-
verters or i.f. transformers are t.r.f. sets. Four-tube
 universal a.c.-d.c. receivers sometimes use a t.r.f. cireuit,

but you should always make sure by looking for the i.f.
~ transformer, since there are some supers in existence
that have only four tubes (including the rectifier tube).

: Reeexvershavmgfourorevenﬁvesectwnsmthegang
- tuning condenser are generally older t.r.f. sets. -

'HOW TO IDENTIFY STAGES

- With a little actual experience in servicing old and
new radio receivers, you will find yourself able to iden-
tify the type of civcuit and the power requirements of a
- radio receiver almost at a giance Identification of the
~ individual stages in a receiver is not quite so easy, but
a knowledge of what to expect in t.r.f, and superhetero-
dynermeima,whichyouwﬂlgetfmmyourremﬂnr
'Geurae, wﬂlhe!pmderably
: m&rm&edﬁeﬁhvesmgemamver
. may be earried out more or less readily without a sche-
' msﬁccimmtdmmm,oneemumseand identify the
various stages correctly. Thetubeusedmewhst&ga
.will be your most valuable elue. Its type number, its size

© and shape, and the appearance of its electrode structure |

(ﬁiti&xgim&ﬁﬁa) ﬁiou}da!lbenotod andtubecham
O




(wpﬂl@d by various tube manufacturexs ~he .
_ mfermdtomordertﬁﬁmthewmm,
of a particular tube. . : : e
- ‘The identification of Mwmamm:
- istoa certain extent a proeess-of elimination. You elimi- .
- nate first the easiest stages to identify, so that you ean
- - concentrate on the remaining stages: It is common prac-
tice to identify the power supply first; this is done by . -
. Jlocating the rectifier tube (if the set has one). The reeti-
- fier is usually the largest tube in an a.c. receiver, but
this is not true in other sets. However, typical rectifier - '
tube type numbers are given in Table I, myﬁumm—'
tify the tube if the type number on it isreadable. = :
Incidentally, exammeambemrefuﬂyform:mm- '
~ ber. It may be on the top or on the side of the glass or
metal envelope, or it may be on the side of the base.
Other numbers may also be on the base of the tube; these .
are usually factory identification codes and are NOT
‘the type number if they do not eorrespond to any stand-
ard listing. (Sometimes the socket on the chassis will
be marked to mmmmuwmb« .
used init.) - '

Nutyoulwatethepowdrou@utstag'a.%mwﬂ '
have either one tube or two identical power output -
tubes, and these will quite often be just as large as or
larger than the rectifier tube. You will learn eventually -
- 1o recognize these tubes by their numbers. (Whenever
*- you find three tubes that tube charts classify as power

~ output tubes, one is acting as a driver for the other two.)
. Now locate the receiver input stage, This is always
~ connected to one section of the variable tuming con- .
denser. If there are only two sections in the gang tun-

To unwmd antenng wu'e from a coil and get it

first take three turns from the Gutmdeof theml.tmthe-'
i and e § s s o e o
n mmou mn
coil is unwound. Be sure to turn tl’te%ﬂs‘il
ybmdgeoff 3 wurns; then the ceils will mmms,.
5 and the wire wdl mmestmﬁhf o




m’g condenser, you know from circuit study that there )

is no r.f. amplifier stage, so you should look for the
m:xeruﬁrst detector, If you find a pentagrid converter
tube, you have identified the oscillator-mixer-first de-
tector stage.

If the gang tumng condenser has three sections,

either the receiver has an r.f. stage, or there is a band-

pass input cireuit to the mixer-first detector tube. Usual-
1y, you can identify the r.f. tube as a variable-mu pen-
tode (or screen grid) tube, and its control grid circuit
will be connected to one section of the gang tuning con-

. denser. When the tube has a top cap, you will see a wire

going to the stator of one of the condenser seections.
You can now tentatively identify any other variable-
mu pentode (or screen grid) tubes as i.f. amplifier tubes.
For a more positive identification, locate the i.f. trans-
formers (remember that an i.f. transformer is in a small

aluminum can having adjusting screws on the top, bot-

~ tom, or side). You must be able to distinguish between
the i.f. transformers and the shielded r.f, coils (used in
preselector-mixer-first detector and oscillator circuits) ;
when in doubt, you can identify the latter coils by the
fact that they are connected under the chassis to the
tuning condenser or to the wave-band switch, co

P You can also identify i.f. stages by tracing circuits
under the chassis. Start at the mixer-first detector tube,

which you have already identified, and trace from its

plate terminal to an i.f. transformer. From the second-
ary of this transformer you will be able to trace to the
grid-of a tube either through a flexible top-cap connee-
tion coming from the transformer, or through a lead to
the grid terminal of a tube socket. That tube will then
- be the first i.f. amplifier tube. If there are two i.f. stages,
‘you will be able to trace from the plate of the first ampli-
fier tube to the primary of another transformer, and
from the secondary of that transformer to the grid of
the sécond i.f. amplifier tube.
. You can identify the second detector at once when
you have located the i.f. stage or stages. In most cases,
it will contain a diode tube (or a triode connected as a
diode), which will be connected through a transformer
ﬁothep]ateofthela.stxi tube.
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A trwdetubethatlslocatednearthemddm*
tube or near the output tube can be :dentlﬁad tentatively
as an audio, or driver, tube; it may or may net have a
top cap. If there is a signal path from the load of the
second detector to the grid of this triode, you have an
additional identification; and if you can trace from the
plate of this triode tube through a coupling condenser or
through an audio transformer to the grid circuit of a
power amplifier, you can positively identify the tube as

. the first audio amplifier tube.

The set may not contain a separate audio, or drim,
tube. If not, the second detector will be a dual-diode-
triode and will use the triode as the audio aﬁlpliﬁer In
a few of the older receivers, the second detector is a
triode or pentode tube and may feed directly into the
power output stage, which you have already learned
 to identify.

= If there are still some unidentified tubes left on the
chassis after you have completed the identification of
stages up to this point, they are probably phase invert-
ers or special control tubes. These are not easily identi-
fied even by an expert until their circuits are traced. If
- you must know their functions, the best procedure is to
secure a circuit diagram for the receiver. Cathode-ray
tuning-indicator tubes (magic eyes) can, of course, be
identified by their appearance.

A tr.f, receiver will have one or more tuned r.f.
amplifier stages, a demodulator (detector), and a power
audio output stage. The r.f, stages are easily located,
for the grid of each r.f. tube will be connected to one of
the stators of the gang tuning condenser (nof the
rotors; the rotors are invariably grounded). If there

L
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are three sections in this condenser, there will be two
r.f. amplifier tubes, ‘and the third section will connect
to the detector tube. If there are four sections, there
will be three r.f. amplifier tubes, unless two seetions are
used in a'band-pass circuit. All these facts will be clear
to you when you study these circuits in your Lessons on
Radio Fundamentals.

- When you have identified the stages in a receiver in
this manner, you can make tests for isolating the defee-
tive stage, even though a schematic circuit diagram is
not available. You can then proceed to make continuity
tests between tube electrodes and the most positive and
most negative d.c. supply terminals, sinee you know the
type numbers of the tubes in the receiver and can de-
termine their socket connections by referring to a tube
chart,.

You will learn in detail how to make continuity tests
in a later Booklet, In the next section we refer to these
tests; if you don’t understand all that is said about
them; review this section after you have learned more
about continuity testing.

HOW TO IDENTIFY PARTS

When you loeate a tube electrode circuit that lacks
continuity, you then proceed to locate the part or con-
nection that is open. If a circuit diagram is available,
you can trace cut this particular electrode cireunit on the
diagrani and can note the parts in it, then yvou can locate
these parts on the actual chassis (possibly with the aid
of a pictorial layout diagram). For example, if an ohm-
meter test reveals lack of econtinuity in the plate circuit
of ‘an if. amplifier stage, the
schematic circuit diagram (see
Fig. 8) may indicate that the
cireuit traces from the plate
terminal of the tube through
the primary (L,) of an if.
transformer, through resistor
Ri'that is used in eonjunction

FIG. 8. .1f this plate circuit -opens,
then Ly, Ry; or Ly might be to blame,
but not Cy or Ca.

18




'of being open, then locate 1t on- mmﬁm : e

have located it, check it with-an ohmmeter.

The procedure for locating an open in an eie@mde

circuit when a circuit diagram is not available is much
the same, though not as ¢asy; you will have to learn
more circuit theory before you can locate defeets readily

without a diagram. When you have aequired the neces-

‘sary knowledge, here’s how you’ﬂ find the defectme i

ot _
" Since resistors and coils are the only parts that can
provide continuity in an electrode supply circuit, these

amtheon]ypartsyoulookforonthe&masmf‘orgm

. ample, let’s say you have isolated a defect to the plate
. cireuit of the i.f. amplifier stage as in the last example.

Therearethreewmtoﬁndthem“partwﬁk

an ohmmeter. Yoummmwwmmewt&
individually ; the one that does not show continuity is

open.Anothermmbocheckthemmrtformtmuiw o

by placing one chmmeter probe at a “reference’” peoint

2 (the plate of the if. tube, for example), and to move
£ ﬂ1eotherprobefromthmpomt,termmalhytemm1, _
i to the other end of the circuit. In this case, you will get
= - readings until you have passed over the defective part;
' then the ohmmeter will show no econtinuity. The third
" way is the reverse of the second; the ohmmeter probes
'--&retouehadtothemdaoithscmmt,thenommmedm

toward the other. In this case, therewill be no reading
(an open circuit or infinite resistance) until you ‘have
. passed over the defeetive part—then there will be a
- reading.

Don't worry if you don’t understand eompletalyfhe- ;
continuity testing method just described; as we said,

yow'Tt Hearn all about it in a'later Booklet. What we want

* so that you can find it easily on the chassis. %m- 7

-‘youtoieamnowfmmthemdmgmptmhﬂm:;_7"_ -

1twpwxbhmcheekamuitmﬁiwthamadw

-gram, onece you know what parts are normally foumd
in various electrode-cirenits. Naturally, however; the -

process oflomt;mandi&enhiymg mmm
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withcmta circuit diagram, sinee t.here are often a great

many possible variations of electrode circuits, each of
which you must check. When you are a full-fledged

" Radiotrician, you’ll be able to test any circuit without

' a diagram if necessary-—but you'll still use a diagram
whenever possible because it will save you time.

NRI PRACTICAL TRAINING PLAN

“This is a eontmuatlon of the NRI Plan for gaining = 3

- practical servicing experience at home. If you do not
yet have the receiver recommended in an earlier RSM
Booklet, we suggest that you get it as soon as possible.
Then write to us for complete service data on the re-
ceiver, (Complete service information will be furnished
at no charge when you want it for carrying out this
Plan.) When you have the service data and the receiver,
go through the following steps carefully:

Step 1. Get Acquainted With the Circuit Diagram.
When you receive the circuit information, go over the
circuit diagram, and study it carefully. Now trace the
signal from the antenna terminal to the loudspeaker, re-
-membering that a change in carrier frequency occurs
at the mixer-first deteetor, and that demodulation takes

~  place at the second detector. Trace through the power

supply circuits to see how each tube gets.its electrode
voltages, and trace through special control circuits such
as a.v.c., a.f.c., tuning md:cator circuits, tone control
circuits, ete.

- Step 2. Redraw the Circuit Diagram. Ona large sheet
of paper, redraw the schematic circuit diagram of your
receiver two or three times the original size in the fol-
lowing manner: First draw all the tubes, in their usual
schematic form, in the same relative positions as on the
diagram sent to you. Now put in the signal circuit parts
and connections, working from the antenna toward the
loudspeaker. Use schematic symbols just like those on
the original diagram. Do this slowly, visualizing the
- function of each part and circuit as you draw it. Along-
side each part, indicate its electrical value; sometimes
you can get this directly from the original circuit dia-
gram; sometimes you will have to refer to the parts list.
Put in the power pack next; then draw each electrode

20
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§ supmmt, Insert &ﬂ mmm m m A ..
currents in their correct paths, add all special comtrol -
- circuits, then check yonrw de ﬂn- e

original.
- Step 3. Make A Tube Sooket Conmctm Dmmwu. f
Draw an actual-size bottom view of each tube socket in’
the receiver, showing the terminals and tube prongs in
their proper relation to each other. Label the terminals
P, K, Cq, Se, Su, and H, for plate, cathode, control grid,
screen grid, suppressor grid, and heater, respectively;.
and label the electrodes on your enlarged circuit dia-
gram in the same way. Use either a tube chart or the
socket connection diagram of your receiver as a -guide.
Step 4. Identify All Stages On The Chassis. Iden-
tify each stage on the chassis, and mark the function of
each stage on your enlarged diagram. )
" Step 5. Identify All Parts On The Chassis. Locate
on the chassis each part that is indicated on your en-
larged circuit diagram ; use the pictorial layout diagram
(if you have one) as a guide when necessary, but try
to get along without it as much as possible.

ji;u.ucouns:m;siouromik
RADIOTRICIAN & TELETRICIAN

| REmISTERED 1L, PATENT DFRIED (REGISTERED 1.8, PATEST OPRODH
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