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For Radio Service Men!
From RCA Institutes

MERICA’S oidest radio
RCA Institutes

. . . offars up-to-date in-
struction to men who may wish to
learn such branches of radio as
talking pictures, aircraft
broadcast station or studio . . . also
advanced courses in the servicing
of home entertainment equipment.
In this instruction, fundamentals
have been combined with practi-
cal work on actual equipment to
provide you with a thorough, basic
up-to-date
teachers bring you the latest me-
thods and developments. Investi-
gate this unusual trainingl RCA
Institutes operates four resident
schools . . . New York, Philadel-
phia, Boston and Chicago . . . the

school .

kaowledge. Alert,

FORMULAS AND RECIPES
For the PRACTICAL MAN

radio,

may study

il in and

THREFE NEW 5o0c¢

DAY . . we will immediately send
you full details about . . . Practi-
cal instruction in radio and the
associated electronic arts. Name

only schools associated with the
largest, most complete research
laboratory in the radio industry.
Founded 22 years ago, for one
purpose . . . to train men who seek
advancement in radio. For those
who cannot attend the resident
schools, RCA Institutes offers a
series of Extension Courses. You

at home in your spare

time. Tuition costs for either type
of study are moderate.

Radio and its allied fields move
fast. Only the alert man can hope
t> keep up with developments. So

terested.

[3 Aviation Radio

mail the coupon TO-

Studio

[ Broadcasting Station eor

[J Talking Pictures

Look! Here's a Thrilll Short wave opcriation between ground emd airplenel
A Radio Corporation of America Subsidiary

RCA INSTITUTES, Inc., Dept. RM-32, i

75 VARICK 'STREET, N. Y.

Gentlemen: Please send me your General Catalog. l am check-
ing below the phase of radio in which I am particularly in-

[ Television
[ Radio Operating

ment Equipment

Address
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BOOKS

ROM tha table of con-

teots, it will be seen
that the contains
only auch material as fs
constantly needed and can
be practically applied by
the man who 1z doing or
making things.

Every formils has been
selected with a 1ew to its
usefulness to the experis
menter «nd practical tech-
nical man.

Not only that.—This
book is intended to serve
directly for the use of the
man who wishes to work
out desirsble preparations
for praetical home manu-
facture, as a means to
eaming spare-time money.

It h well known, {n the
a prep-

CONTENTS

1. Adhesives: Glues, Cements,
Lubrieants

es, Cleantng Flulds
Metal Craft: Coloring,
Oxydlzlnz. Plating, Repair-
ing, Welding, Polishes, Al-
loys, Solders—4. Paints: Col-
ors, Stains, Vamishes, Enam-
els, Luminous Paint, Wash-
sble Paint, Paint-Remorving,
Waterproofing, Fireproofin;
5. Qlass-Working:
Drilling, _Boring,
Blowing, Etching, Engraving,
Silvering, etc.—86.

G :  Fradicators,
Ink Staln _Remosers; Sym-
pathetie,  Invisible, Hecto-
graph—8. Photography: De-
velopers, Emulsions, Fixers,
Sensitizing, Toning, Printing,
Photographic  Paper.  Dlue-
print Paper—$. Antitodes for
Polsons, Remedles for Burns
and  Scalds, Disinfectants,
First-Afd In Aceidents, Home
Remedies — 10.  Preparation,
Manipulation, Handling, Mix-
ing, Emulsifying; Tse of Hy
drometer, Use ‘of Thermom=
eter; Tables of Weighta and
Meazures, Decimal System,
Useful Tables.

case le
lrutlons that have become
household  standbys and
whose production now runs
into milllons of dollars of
profit—and 1f

ware known, this would be
found to be the origin of
nearly all such successful
enterprisea—that the big-
gest  manufacturers, who
have built up tremendous
factories making all thore
things which you use in
your own home, shop, and
business, started on the
road to success with just
such 8 small beginning
a8 you, perhaps have been
dreaming about

“This book will he use-
ful also in helping- you to

to make in yoor

own home at a fraction of

lhelr usual cost the hun-

d and one preparations

which you now buy reads-

made for use In your home
or husiness. °

This book has been
eampned by 8. Gernsbacl
8 well-known author
D ract fcal lmtrucuonal
manuals in various acien-
tifie flelds. You will find
it 8 resl help and an in-
strument for self advance-
ment. It will serve you
as & monoy-saver and 8
money-makeri

CONTENTS

ries, Mag
netle Circult, Tbo
Magnetic  Fleld,
Inductance, Con-
densers, A.C. Cir-
cuits, Propags-
tion

tery Set, Vacuum
Tubes, Electric
Sets, Loud Speak-
ers; Chapter III
—D{agrams, How
to Read Them,
Chapter IV —
Amateur 3and

FUNDAMENTAL PRINGIPLES | Sosdiist SHie

Radie 8I-|Iy Ellhlnd— ‘Its tures, Televisfon,
Origln, Nature and Fumetions e —cmeceee

HIS BOOK {s intended as & hlndy fundamentsl aid for
‘‘checking up”” and sy 1zing your

radio, R0 matter what stage of the art you have thus far
mastered by. study or experfence.

It 18 intended for those who may have had to get thelr
first working knowledge of radio through experience in s
haphazard fashlon and now want to get & more solid
grounding in its principles and theory.

It {s intended for the practical man, the techniclan who
wants to get a practicsl mmpmhenshe knowledge ol the
principles undetlying the HOW ai

The book hn been prepared whh special consldentlm
for the yewng members of the profession; and one the
maln objects has been to state In plain English the few im-
portant elementsry principles which the authors of most
books on radio envelop in such 8 haze of technical mystery
as to keep their explanations beyond the understanding of
the ordinsry man.

re i3 no more mystery about radio in the mind of the
reader after he has read this book!

The suthor, being a former instruetor in radlo, kmows
how to go about explaining in stmple language, the origin
and nature of radic: he leads his reader through clea; de-
seription and practical analogles, step by step,

tands the working of the most complleated circuit.

You will find in Mr. Martin’s book & really intelligible
Qscussion of a Iot of subjects in radlo, for which you
have never before been able to find an elementary explana-
tion in such easy-to-grasp and understandable terms.

Even if you think that you know : very great desl zbout
radio. you should get this book, f only to see in what

a charmingly easy way Mr. umm h.u dealt with a diffi-
cult and sbstract subject.

HIS MANUAL has

been written especially
for the man who wishes to
acquire a working knowl-
edge of the elsmentary
prineiples of mathematics
for his own every-day use.
To provide a complete
treatment, the author
mm from the beginning

u)e subject,

frst

arlthme!le
clearly understandable
language, and from these,
takes the reader by easy
steps through all the rules
and processes of srithmet-
it:\l caleulstion.

uci:ﬁ. bubt xlén art 01{ com-
putation by figures is easy
to acquire, if you are ELEMENTARY MATHEMATICS
gulded by some one who For the Techaicianand Craftsman
knows how to direct your
way and make it easy.
That {a the object of
this book  Mr Shain-
mark, who i3 an instrpctor
in praetfcal sclences,
knows

CONTENTS

I—Arfthmetic: Addition,
Multiplication,  Subtrac-
to _explain tlon, Division, How to
things In plain English, Use Decimals: I1—Frac-
and his one purpose tions, Percentages, Ratio
this book 13 to make clear, Proportions; III Pow-
in terms of daily applica- ers and Roots; IV—The
tion, the important basic Metric System;V—How (o
prineiples of mathematics Measure  Surfaces and
which everseme ought to Volumes; VI—Mathemat-
. whether he be s {cs for the Manual and
working man, s merchant, Technical Craftsman; VII
or & professional man. —S8pecial \Iathemaucs for
Specal attention is de- the ~Radio Techniclan;
voted fn this to VIII—Commereial Caleu-
lations, Short-cut Arith-
emplosed In industry or metfe, Interest Calcula-~
in technical work, how to tion, Discounts: 1IX
apply the warkln: rules of Weights and Measures,x
mathematics in his profes- —Useful Table:
slon or business,

All our books are of uniform size 6x9 In. tonuln!n‘ 61
s J3kes printed N, strong naper tllh SLIfY_col ored Lovers.
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iRADIO’S

{NEWEST j===MODERN VACUUM TUBES
|BOOK "~ | |

AND HOW THEY WORK

By ROBERT HERTZBERG

HE vacuum tube is one of the most important single ele-

ments in radio work of any kind, yet it is probably the
least understood of all radio devices. Most radio expert-
menters and Service Men have only a hazy idea as to how
it functions, and because of this lack of knowledge, they
cannot realize the greatest enjoyment or profit from their
work. 1

MODERN VACUUM TUBES, our newest book in the
Radio-Craft Library series, will help to make the theory and
operation of tubes understandal le to everyone. It is writ-
ten in clear, simple language, and is devoid of the mathe-
matics that confuses the practical man who has neither the
time nor the desire to wrestle with complicated formulas
= and equations. It describes the fundamental electron theory, %

W‘—— which is the basis of all vacuum tube action, and goes pro
Y\AD‘O CRAFT LIBRARYN"g ~£ gressively from the simplest two-element tubes uz;g) to Pthe
j = latest pentodes and thyratrons. It will quickly brush away
: many misunderstandings about radio tube operation that
\y have been bothering you for years.

! MODERN

The Book contains valuable reference charts and char-
acteristic curves of all the standard tubes and many special
ones; detailed “exploded” views of the various types; dia-
grams of socket and pin connections, etc. These charts alone §
are worth the price of the book. Slip a copy into your |
service kit and you will find ‘t useful on almost every job. |

'’

' VACUUM
TUBES

AND

g W

OISO UG ‘-3549 ..

How They Work MAIL
with clolmpltete :Jechr(;ic:l iata C o U P O N
and many special tubes TODAY!

S2PT/2L VP87 ] NETPOH

by Robert Hertzberg

e —

GERNSBACK PUBLICATIONS, INC.

98 Park Place, New York, N. Y. SU-1 '

(]
&/
.4
| [SBACK ?’UEBCATI I

\cw } gaN PARK PLACE - ONS Incd K\

T AL, .

I enclose herewith fifty (50) cents (stamps, check or money I
order accepted) for which send me a copy of your book |
“Modern Vacuum Tubes and How They Work.”

|
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| |
68 Pages 5@ @ : Name e - s e '
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6 x 9 Inches
Over 140 lllustrations The Copy
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DELCO 32-VOLT RADIO RECEIVER CHASSES

Models RB-3 Console, RC-3 Jr. Console and RA-3 Compact

These three cabinet model reccivers, designed
for farm districts powered Ly 32-volt supply
svstems, are mamufactured by the Delco .\ppli-
ance Corp., Rochester, N. V., aud employ the
same chassis, the schematic eircuit of which is
shown below. The 32-volt or “farm lighting”
power line supplies only the filament potential,
as shown; the plate potentials mmust be chtained
from a Dlock of “I' bLatterics or from a Delco
Power Unit.

Defore connecting the power unit. turn the
puwer switch to the “alf” position.  The power
switch is incorporated in the volume contrel
and is turned off by turning the left-hand kuob
to the lcft or in a counter-clockwise direction
as far us it will go. Connect the power unit
to the chassis by means of the 3-lead cable
accorling to the following color code: red. “Plus
135 \." counection on the Delco power unit;
maroon. “Plus 67.3 V. tap; black. the nega-
tive tead.  The .\ lead on the receiver chassis
is phigged into the 32-volt power line; reversing
the position of the plug in some ijustances may
ingrove reception a lttle,

As indicated in the diagram, this 32-volt
chassis employs four type '36 screen-
grid tubes and two type 38 pentodes;

these ’38's are conuccted in parallel,—plate-to-
plate, grid-to-grid, cte.

In shunt with vach of the tuning condensers
in the gang is a trimmer. The nuts of these
small condeusers ure accessible for adjustment
through four holes in the top of the condenser
shicld. A bakelite aligning tool mmst Le used,
in order to prevent injury to the inductances
within their respective shield cans. The fre-
quency at which it s recommended that this
chassis be aligned is 1400 kc. .\djust the vol-
ume hy meauns of the volume control until the
station signals can be heard faintly but clearly,

1{ the pointers on the dial window do mnot
correctly indicate the frequency of the stations,
the cial may be rotated to the correct position.
“T'o <o this, it will be necessary to remaove the
chassis from the cabinet.

After the chassis is rethoved from the cabinet,
measure the vertical distance from the Lottom
of the cabinet to the indicating points on the
dial windoyw (inside the cahinet). Tune in a

station of known frequency and luosen the two
squarc-head sct screws which hold the dial aud
hub assembly to the tuning condenser shaft.
liold the condenser rotor statiomary and turn

f435V.0—

the selector dial on the condenser shaft until
the frequency shown on the selector dial ot
that particular station is the same vertical
distance from the lLottom of the chassis as that
previously measured from the bottom of the
cabinet to the indicating points on the dial
window inside the cabinet.

Lock the selector dial assembly on the shaft
by tightening the two square-head screws and
reassemble the chassis in the cabinet,

The dial.light is rated at 6 volts amd has a

stanedard  Qash-light base. It can he removed
or replaced easily by lifting the dial light,
socket and  bracket assembly unp and off the
dial light mounting bracket.

A goml ground counection is necessary for

Lest operatian,  Use an approved ground clamp
to make a connection to a cold water pipe or
a six-fout iron rod driven into mwist ground.
The antenna may he 100 to 150 feet long.

‘The knob at the lcft of the station selector
dial window operates the combination volume
control and off-on switch.  The toggle switch
located on the left-hand side of the cabinet is
‘the local-distance switeh shown in the schew-
atic circuit as SW.1. The large knob at the
right is the tuning control and the central one
is the tone selector.

Note that when the local-distance switch is
in the up or “distance™ position, the receiver
is adjusted for mmaximum seusitivity. 1lowever,
when the switch is in the down or “local™ posi-
tion battery power is couserved. as described
below. In this position the volume ou distant
stations is very greatly rednced. and satisfactory
reception is possible ounly from local stations.
Incidentally, this provides better control of vol-
ume on local stations amd, as will he obwerved
by reference to the schematic circuit, there is
couservation of the hattery current.

Tubes for these 32-volt receivers are availahle
from the Delco company. and are somewhat
special in their chavacteristics, although, in lieu
of these, the more standard types may be used;
they carry the designations 1)-236 for the screen-
grid type, and D-238 for the peuntode.

As will be evident Ly reference to the schem-
atic circuit, the problem of operating on a 32-
volt supply necessitates the use of a receiver
design entirely different from other types. To
meet this situation adequately it has been con-
sidered advisable, in the design of the Delco
32-volt radic set, to limit the line current de-

munds ta supplying only the ilament current
required by a unmber of heater- or cathode-type
tulies, the ’36's and '38's shown in the schem-
atic cirenit.  This system of connection elimi-
nates the need for heavy tilter chokes in the
“A” eircuit.

‘I'here then remains the maiter of supplying
“IT ad CTopotentials to the circuit. The
niost satisfuctory  solution to this problem, it

wis dlecided. would lie the use of “Ii™' bLatteries
to supply 7 curreut; amnd the principle of
voltage drop aernss a resiztor in series with
the 137 supply to furnish the required “C”
potential.  Of conrse, thix voltage is subtracted
from the total 17 voltage available, and the
remainder constitutes the voltage which will be
available for nse at the plates of the tubes.

The “C" potential for tnles RITL, RIF2 and
RI'5 is the drop across a fixed 230 ghm resistor
and  that portion of a variuble 43.000 ohm
resistor which may be in the citenit at the
time: varia ion of this value coastitutes the
ouly volume control in this receiver,—except
for the change which is etfected when switch
SW 1 is opevated, or the tone contrvol is adjusted.

The detectar is of the plate-rectification or
power type, the high negative bixs required for

this form of cirenit operation being obtained
as the drop across a 23,000 ohm resistor in
the screen-grid detector cathode lead. Jas

for the peatude tules is ohtained from a 750
ohm cathode vesistor. The power output cir-
cnit is not push-pull but is parallel, as pre-
vionsly stated.

The screen-grids of the
lated from the plates, as far as \.C. is con-
cerned. by means uf an iron-core choke coil
and 1. mi. fixed condeuser in the high veltage
lead conmmon to both, as shown in the schematic
circuit. The outpnt of the peutodes is trans-
former-conpled to the dynamic reproducer voice
coil by means of the usual ‘output-type audio
transformer; the field coil of which is conuected
directly across the 32-volt supply.

To improve the tuning characteristics, small
coupling condensers are counected to the high
potential ends of the R.F. tuning coils.

A line-filter. consisting of two, 0.1-mf. fixal
condensers counected in series and the center-
tap groumded, is connected across the 32-volt
power line.  Its use prevents. surges from
atiecting the operation of the set.

pentodes are iso-

‘I
‘
i DET RFC O1-MF  .25-MEG.
] '36 ’
: LT i
005 M F v
= "38
> 750
> OHMS

B

+615V.0—

\, 115 OKMS
.-

Schematic circnit of the Deleo 32-170lt Receivers,

sionally, aiw open civenit may develop,

AModels RB-3 Console, RC-3 Jr. Console, amd RA-3 Compact.

3 2 ceavs el to oo e cpsers i his o
- poiee J g red condenscer of .01-mf. It i< alzcays weell to check condeusers in th
coupled to the poiecr ) Ullise) Gpinelh @ LS GRS and rhfr wsial tests shonld be applied wehere such condition is sus

100! 18 10 MF
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L1
1 ©
:“ LLL 4/
! T
i ' | =2
] w3 |
—BLACK: & al Ha
| 8300a] ¢ &
i 430% ; —GREEN .l‘ 1 ]
—-BLACK: N, 7
i INTERNAL CONNECTIONS OF LINE

AND COUPLING REACTOR

i )
3 X R-11

6000 T8 11X 6000 '

i RESISTOR ASSEMBLY
il
i [o4
i 2 gca g
' T 808
i WM
51 5f g
\ f
I MFD. g MFD. ‘é'
ﬂ
i o)

NNECTIONS
ASS CAP, ACIYORS

SPEAKER
TERMINAL

ARD
6204 10TAL




OFFICIAL RADIO SERVIC'E MANUAL
Supplement No. 1

\L. ELECTRIC
SERVICE NOTES

General Electric Radio Model J-70

ELECTRICAL SPECIFICATIONS

The General Llectric Models J-70 and J-75 are seven tube Super-Heterodyne radio receivers in-
corporating such features as Super Control Screen Grid Radiotrons in the R.F. and LF. stages, single
Pentode output stage and the inherent sensitivity, selectivity and tone quality of the General Electric
Super-Heterodyne. Model J-70 is a table model and J-75 is a small console. Except for the cabinet,
speakers and output circuit, both models are identical.

Service work in conjunction with this receiver will be very similar to that of other table type re-
ceivers. However, there are several new features of this model which require some consideration.

Voltage Rating. .. ............. e @« R sRemmnh  mens sy B P e N B R 8 s 105~-125 Volts
Frequency Rating. . ............. oo, P 50-60 cycles and 25-60 cycles
Power Consumption. .. ........................ & @it eI ) 8 573w v 90 A 1S 3] - ) ol el 95 Watts
Type of CirCuit. o 5 com same 7om samr g 557008 98 8 00 a@ev e e 3o oE o=y Super-Heterodyne
Type and number of Radiotrons...... .. 2 RCA-235,2 UY-227,1 UY-224, 1 RCA-247 and 1 UX-280
Number of R.F. Stagesa. -t s - 00 < B o - o modle T T g A ik [ b B s T o B B B 3 2 One
Number of I.F. Stages. . One using one tuned input transformer and one untuned output transformer
Type of Second Detector. .. ....... ... ... ... ... ... ... e Power self biasing
Type of Tone Control. . . ... ... ... .. ... .. ... . ... .. ... ... Variable resistance
in series with condenser that tunes secondary of interstage transformer at “low” position
Number of Audio Stages. . ... ... ... .. i i One—Single Pentode
Type of Rectifier. .. ......... ey T SO N P Full wave, UX-280
Undistorted output ... .. 15 2 6w ed AD BB ook G BOEEEb A 5o 1 A e e PR L G P Cleeee.n. 225 Watts
PHYSICAL SPECIFICATIONS—]J-70
Height . ... 5 [ b B G W e ey i BT B i - e B8 G y e w.vi..y. 165 inches I
Depth..... agaledne s e a6 sl 385 thd BE 305 § 1 86 BB o oss AE 36 & R 35 o A — e 1 934 inches I
Width.......................... YT B X G 0000 TR TR - ST TN - (e 1434 inches !
Weightalone. ......... ... ... ... e e PP eeen-..303 lbs. |
Weight Packed for Shipment. .. ... ... .. ... .......... At 4 JAE S B b i o A Sl St s 37 lbs. t
PHYSICAL SPECIFICATIONS—J-75 i
Height....... ... ... .. ..., e R — 3814 inches I
Depth.............. e s B e e B S ey A b O A A ALK A oo el b e n 11 inches I
Width. ....... nGoonldosata okl B 1 oD b 8 0 0 610 0 0 O T AT A P P Y: CE AR IR i B i s e e o 23 inches i
Weight alone: . :pir smman. s cmaprossmgre oo o g s T R B oo m @ o SR B 58 1bs. l;
Weight Packed for Shipment... ... . U e L o O S i e e o AR S . ...77 Ibs. i
|
|

The second ‘L.F. transformer in this receiver is of the untuned variety, making the set slightly il
less sensitive and selective than the S-22. This decreased selectivity permits the omission of the 600 1
K.C. adjustable capacitor used on the S-22, S-132 and other Super-Heterodyne receivers. When H
aligning adjustments are necessary, it is therefore only necessary to tune one L.F. transformer and the |
three tuning capacitors. The I.F. transformer is adjusted at 175 K.C. and the tuning capacitors at |I

1400 K.C. In the case of the latter, the dial should be set at 1400 as well as the oscillator and the three
screws adjusted for maximum output. This will permit the dial to read very accurately. !

The schematic diagram, the wiring diagram, the voltage readings and the replacement parts are |
given in the following pages.
RADIOTRON SOCKET VOLTAGES
120 Volt A. C. Line

VOLUME CONTROL AT MINIMUM VOLUME CONTROL AT MAXIMUM i
- £ ] =15 < = . ] % 15 < = i
$ i, lER |z | &a | = |5 | &, g i,z ez | Ea | = | 3 £
z =Y | 25Y 850 20 = S L z £C | S0 [ 269 | 2 - £ =S
§ e 1A hedl B3| 8| 84 | &< 's e |Lpa hea | L5 1 8 | 84 £< r
£ ox FSES|884] 8> 5 gE | 5% 2 o5 | 884|584 5> 5 s | 53 i
5 = e o< & 9= CH) (& 3 -~ = <= & 6= 9 U= e o ® e 1t
PSS R | |F| P (FEREE | G F
=2 5] 5] Se [+ e & 5] 1] Se a =
1.R.F. 50 50 60 235 ] 0 2.66 {l 1. R.F. 3.0 3.0 65 260 3.0 0.5 2.66
2. Osc. 50 0 = 55 4.5 — 2.66 || 2. Odk. 3.0 0 — 60 5.0 - 2.66 i
3. 1st Det. | 10 9 100 260 1.0 0.25 | 2.66 H 3.1st Det.| 6.0 5.5 60 260 0.75 0.25 2.66 1
4.1.F. 50 50 60 235 0 0 2.86 il 4.1 F. 3.0 3.0 65 260 3.0 0.5 2.66 |
5.2d Det. | 25 10 —_— 250 1.0 = 2.66 || 5.2d Det. | 25 100 | — 250 1.0 —_— 2.66 i
6. Pwr. -— 10 290 280 35 = 2.66 || 6. Pwr. — 10,0 | 290 280 35 — 2.66 |
W

et e e e e e e e ST T e O e 4l
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All voltages taken with a 1,000 ohm per volt voltmeter on the

“Meter
The gri
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GUL

RANSEN COMPANY
MODEL I3

ANALYZER CHART

scale indicated in the column headed
Scale.””  Turn the volume all the way on and connect the antenna and ground leads together.
d, plate, and screen grid voltages are measured to cathode of the '24 and '35 tubes and to

fitament of the '47 tube.

The grid voltage on the

‘27 oscillator cannot be taken except with a very sensitive, low scale voltmeter.

The voltage is approximately .05 volts when the A.C. line voltage is 110 volts.

Tube

Circuit | Meter Scale 90 V. 1| 100 V. 110 V. 120 V. 130 V.

R.F.
(Ant.)
'35

‘érid
Screen Grid
Plate

0—10
0—100
0—250

1.7
58.
210:

1.5
53.
195.

1.9
63.
225.

2.1
66.
238.

2.3
69.
250.

!
i
|

Ist
Det.
24

| Plate

Grid
Screen Grid

0—25
. 0—100
| 0—250

14.
63.
190.

14.3
64.
205.

145
65.
220.

15.
67.
233.

16.
70.
245.

Int.
35

Plate

" Grid

0—10
0—100
0—250

y 1

1.5
53.
195.

1.7
58.
210.

1.9
63.
225.

2.1
66.
237.

23
69.
250.

Screen Grid

2nd
Det.
24

Grid
Screen Grid
Plate

0—25
0—100
0—250

14.
63.
110.

14.3
64.
123.

14.5
A5.
135.

15.
67.
145.

16.
70.
154,

Osc.
27

e
0-—100

Grid

Plate 76. . 78. 80. 82.

(See Caution
Above)

0—10

0—250
—250

Grid
Accelerating
Grid
Plate

2.1

188.
170.

2.4 2.7 3.
210.

190.

80
Rect.

. i
Filament
to
Ground

0—1000 l

198. 215.

Phonogreph Connection

'35
F

24
2ZND DET
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TUBE AND VOLTAGE TESTS

The tubes should be tested in a set analyzer and the voltage readings taken on each tube before serv-
icing the receiver in any other manner. Weak or defective tubes should be replaced.

The mcasurement of grid bias voltages (except on the '47 pentodes) is not recommended, as this causes
an abnormal rise in plate current which is injurious to the tube. Further, the measurement of actual grid
bias voltages is impossible due to the high resistance in the grid circuits. When the receiver does not func-
tion properly and the trouble is apparently due to improper grid bias on any tube or tubes, the cause of the
trouble may be determined by applying the proper continuity tests.

CAUTION: IN ORDER THAT THE EFFICIENCY OF EACH TUBE MAY BE COMPARED
WITH THAT OF OTHER TUBES OF THE SAME TYPE, THEY MUST NOT BE TESTED IN
THE SOCKET IN WHICH THEY ARE USED. TEST ALL '35 TUBES IN THE SECOND I. F.
SOCKET AND TEST THE '27 TUBES IN THE FIRST A. F. SOCKET. TAKE THE VOLTAGE
READINGS AT THE SOCKET IN WHICH THE TUBE IS USED.

DO NOT ATTEMPT TO TAKE VOLTAGE READINGS OR TEST THE °'47 PENTODE
TUBES WITH A SET ANALYZER WHICH IS NOT DESIGNED TO TEST THAT TYPE OF
TUBE. A SPECIAL ADAPTER IS NECESSARY AND INFORMATION REGARDING SAME
MAY BE OBTAINED BY WRITING TO THE MANUFACTURER OF THE ANALYZER. The lat-
est type analyzers only are designed to test pentode tubes. The UY socket in an analyzer which is used to
test ‘24, '35, and '27 tubes cannot be used to test ‘47 pentodes. A break-in adapter and the external binding
posts of the analyzer may be used to take voltage readings when a set analyzer adapter is not available.

Comparison of the voltage readings taken and those shown in the chart below will show any irregular-
ities. The cause of any variation may be determined by applying the proper continuity tests.

All voltages taken with a 1,000 ohm per volt voltmeter on the scale in the column headed ‘‘Meter Scale.”
Turn the volume all the way on, connect the antenna and ground leads together and turn the gang condenser
plates all the way out. CHECK THE LINE VOLTAGE.

NOTE: Voltage readings will vary with different sets of tubes. Unless the voltages are radically dif-
ferent than normal, they may be considered satisfactory.

Tube ! Circuit ' Méter Scale | 90 V. 100V. | 110V. | 120V. 130 V.
R.F. ' Screen
'35 Grid 0—100 67. 75. 82. 90. - 97.
! Plate 0-—250 1 136. - 151 166. 181. 196.
Ist Screen ' '
Det. Grid 0—100 63. 70. 77. | 84. 91.
'35 | Plate Q——ZSO 132. 147. 163. bo179. 194.
Oscillator | | ‘ |
27 | Plate 0—100 |  70. 77. 85. 92, 100.
Ist I.F. I Screen '
'35 ! Grid 0—100 67. 75. 82. ‘ 90. 97.
Plate 0-—250 136. 151. 166. 181. 196.
' ' Screen .
2nd LF. Grid 0—100 65. ] 72. 79. 86. 94.
'35 Plate 0—1000 227. 252. 277. 303. 328. _
Ist AF. |
27 Plate 0-100 87. 95. 104. 115. 122.
‘ Grid | 0:-25 12.7 14. 154 | 17. | 183
2nd A.F. Accelerating ) I
47 Grid 0-1000 192. 208. 235. 252. 278.
Plate 0-1000 180. 200. 220. 240. 261.
'80 Current 0-100 89. M.A., 98 M.A| 108.M.A.| 118.M.A. 128. M.A.
Rect. (Both i
Plates) .
(See Plate to 0-1000 | 547. 568. 690. 712. 733.
below) -Plate voltage '

“The '80 rectifier plate voltages shown are the torals of both plates, measured from each plate to
center tap of high voltage secondary.

R e R |
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All D.C. voltages taken with a 1000 ohm per volt meter on the scale indicated in column headed “Meter Scale.”
Turn on the volume control all the way on and connect the antenna and ground leads together.
The grid, plate, and screen grid votages are measured to cathode of the heater tubes and to filament of three- ele-

ment tubes.

— i ; _ .
Tube Circuit Meter Scale 90 V. 100 V. 110V. 120 V. 130 V.
_ 1L d N t
T “ il
Ist two 224 R.F. | Grid 0=—5 - —2.5 -—2.9 —3.3 —3.7 —4.1 i |
| Amplifier tubes Screen Grid | 0—100 62 | 70 76 84 | 90 !
| Plate 0—1000 220 ‘ 240 270 295 310
2nd 224 R.F. Am- 0—S§ —1.9 —2.3 —2.6 —3.0 —3.4
plifier tube Grid :
Detector 227 tube | Grid 0—10 | 3.4 2.7 —3.0 —3.3 3.6
Plate 0—100 2L.0 24.0 26.0 29.0 32.0
227 Audio Ampli- | Grid 0—10 8 4 S 53 .6
fier tube Plate | 0—-250 90 145 158 170 183
245 Power tubes Grid 0—100 30 34 39 43 47
Plate 0—1000 220 240 275 | 300 1 320
280 Rectifier tube Plate 0—1000 300 | 330 360 400 415
280 Filament to 0—1000 | 210 230 250 280 300 ’
ground ‘ ‘ ‘
e ‘
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e =T e = = e
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HOWARD RADIO COMPANY

HOWARD MODEL 45 A. V. C. SUPERHETERODYNE
WITH MODEL A. V. H. CHASSIS

The values of the components of this receiver
chassis are as follows: Resistors R1, R3, RS,
ti-meg. (J4-watt); R2, R6, S00 ohms ('4-
watt); R4, 6.000 ohms (¥ -watt); R7, 30.000
ohms; R8, volume control. I%-meg.; R9,. 14 .meg.;
R10, 3,000 ohms; R11, 2,000 ohms: R12, R13.
150.000 ohms (li-watt): R14, 2 megs.? Rl15-
R16-R17-R18-R19, voltage divider, 9.900 ohms;
R20, R21, 10 ohms (center-tapped); R22. 200
ohms,

Condensers (4, C3. €6, C7, LI, trimmers;
8, C9, (10, C15, C16, (L.1-mf.; C11, .00025-
mf.; C12, 001-mf.; C17, CI8, 0.25-mf.: C19,
(€23, 0.5-mf.; C21, 05-mf.; (24. 1. mf.; C25,
€26, 8 mf. (420 volts); €27, 4 mf. (420 volts),

In the interest of obtaining best results with
the Automatic Volume Control receiver, it is
important that the type ’27 control tube \'9
be a selected one, with a definite plate current
cut-off when tested at 180 voits plate and 20
volts bias on the grid. This cut-off should be
less than § microamperes. If.there is no means
available for checking the tube (in the form of
a special tube tester). an immediate check for
tube pcrformance can be obtained in the set
itself.

For instance. disconnect the _antenna and
short-circuit the aerial lead, leaving the con-
trol tube out of the socket, and note the swing
of the tuning meter.  Then insert the tube in
the socket and if it is a good automatic volume
control tube, there showld be no chanae in the
position of the pointer on the tuning meter.
If there is a change in the position of the tun-
ing meter pointer, namely, a swing toward the
right, it is an indication that the .\.\,C. tube
does not have a definite plate cut-off; instead.
it is drawing plate current and as a result the
bias voltage on the regular R.F. and LF. tubes
has been raised, with the consequent cutting
down in plate current.

The Model 45 speaker has a 350-ohm field,
and as such it cannot be used with the Models
35 and 40 receivers,

The receiver housed in the regular cabinet
is the “Model 45’; the chassis is the ¢Model
AVIL” .

The automatic volume control functions in

holding the second-detector input voltages at a
definite level, a system which is different from
that in other reccivers. A reduction of back-
ground noises, hetween stations, will be noted.

The only service: met with to date on the
Model “II" receiver has heen in connection
with the shorting out of the R.I. plate bypass
condenser, the rcd lead of which may accident.
ally become wedged underneath the first I.I°,
coil can. The insulation does not cut through
immediately but, after being in service for a
number of days, the pressure on the insula-
tion may be snch as to gradually cut through
it, shorting out the plate bypass condenser, and
thus producing zero voltage on the plates of
the R.I%., first detector, and LI, tules.

The A.N.C. tube is so conuected hy means
of a 2.megohm resistor, R14, that the grid is
at absolute “B—" potential. The cathade of
the tube is conneccted to a point on the voltage
divider which is at 24 volts positive, with re-
spect to “I3—" or the grid. “There then exists
between the cathode and the grid a potential
difference of 24 volts with the grid negative
by this amount. “I'he plate of this tube con-
nects to ground by means of two 150.000-ohm re-
sistors, R12-R13. Since ground is connceted to
124 volts, positive (with respect to *B—""), there
cxists between the cathode and the plate a po-
tential difference of 106G volts.  In order to
bypass any R.F. energy which may appear on
the plate, a non-inductive condenser (22 is
connected from the plate of the A.V.C. tube
to the cathode.

With the condition of mo-signal there exists
2 bias of 24 volts and a plate potential of 100
volts.  Under these conditions, there is no
plate current flowing and the tube is said to
be adjusted to cut-off. Since no plate current
is flowing, there exists no voltage drop across
the plate circuit resistors and, therefore, there
is no bias voltage on the grids of the controlled
tubes. The only bias on the R.F., first detector,
and LF. is caused by the respective voltage
drops across their cathode resistors. These re-
sistors are designed to give the most scnsitive
operating point.

In the casc of a reccived signal, energy passes

IFT2

through the receiver to the second-detector grid.
Ilere the A.V.C. (automatic volume control)
tube gricd. und the second-detector grid, are in
parallel.  The signal voltage is fed to the grid
of the .\.\".C. tube through a small fixed con-
denser, C11.

It will be seen that during the positive half
of the incoming cyele, the peak voltage of the
signal swing subtracts from the original bias
voltage: which means that the instantaneous
bias on the tule is less than the original hias
aud the tube heginsg to draw current in its plate
circuit. Since this current flows in the resistors
in the plutc circuit of the A.V.C. tube. there
exists a voltage drop ucross these resistors;
alse, the flow of the electrons is from plate to
ground so that the plate Lecomes negative with
respect to ground. Now. since the original po-
tential of the cathode of the R.F., first-detector,
and LT, tubes is positive with respect to ground,
it follows that if the grids of the respective
tubes are connected to a resistor in the plate
circuit of the A.V.C. tule, that any potential
existing across this resistor is added to the
original bias and makes the grids more nega-
tive than the original bias by the amount of the
voltage drop across the resistor in the A.\'.C.
tube plate.

It is at once apparent that the greater the
signal voltage appearing at the grid of the
A.V.C. tube, the more plate current will flow
in the plate circuit: an increase in plate cur-
rent means an increase in bhias on the R.F.,
first-detector, and L.F. tubes: an increased bias
on these tubes means less amplification and,
therefore, less grid swing on the second-detec-
tor- and A.V.C. tube. This cycle goes on until
a constant voltage is obtained acrogs the second-
detector input, or, in other words, until a con-
dition of equilibrium is reached.

Since R8 is located where the tone control is
normally connected, it was necessary to relocate
the tone control, C13-R9-C14. As less resist-
ance is included between the two condensers,
they hecome more effective in bypassing the
higher audio frequencies; at the same time, they
resonate the primary of T2 to a lower audio
frequency:

. -
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Resistor R15 is 450 ohms; R16, 3,000; R17, 3,750; R18, 2,250; R19, 450.

Condcnsers C13-Cl14, 0.1-mf.; €20, .0009-mf,
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il LF. TYPE 551 OR 235 R.F. TYPE 551 OR 235 0SC. TYPE 227 |
—_— T —=—= %] = wl 1
i ' 1st DET. TYPE 224 & &
.1 2nd DET. TYPE 227 —_— —_— 2 | 1st DET. TYPE 224 [
i OsC. TYPE 227 i s (2] f
| TYPE 247 PENTODI =
I]: ENTODES LFTRANS | | ] g R.F. 551 OR 235 o i i
il 3 e FoRMERs | | < g |
| gl & :
i g2 u [i]
i =
{ - 4
i 2
i
f! £
] u
]l -4
Ll
a
o
<]
< 15
| © 1
‘ :
i
i TONE CONTROL ST ANTEND 3 {l
1 TUNING KNOB GROUND ) - 4 H
f FRONT VIEW REAR VIEW SPEAKER CABLE
i VOLUME CONTROL & POWER SWITCH KINNEDY CHASSIS No. 56 KENNEDY CHASSIS No. 56
!
i FRONT VIEW REAR VIEW
! i
|
r The tubes emplayed in this receiver are as follows, vol-
i tages as read with a 1,000.0hm per volt D. C. meter be-
i i . 5 . 5
Hl ing inchuded for service convenience:
I L
L - . 5 i . . . i
li Purpose Twpe FilLAC. Plate Screen Bius Volume control full on except for R.F. and I F. bias ex- [l
| Radio Frequency ... 551 235 208 98 3to 30 tremes. Line voltage 115
I Ist Detector ... R 233 208 0 3 _ . |
B Owillor 337 3 3s B o -hqilj“-ti;) :grc-.nti\nmti IE::]\[: I\oltagea measured from ground or |
f . o chassis spective ter als.
fi  Intermediate Freg. .. 551 235 208 98 3to 30 pective te s
I;' 2nd Detector o227 235 120 . 16 Small deviations above or below the values given may
I Power Tubex 247 2.3% 220 208 14 be expected due to variatione in parts. tubes and meters
Rectiticy . Y - 230 1.90 -

uscd.,
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Sﬂpplment a. 1

. There
is a real,
change m
every part of
the “radio bus-
iness. A change
which can bring
great benefits to you.
Radio Receivers are be-
tng sold for a song and
unfortunately many of them
are filled with inferior_tubes,
when they are sold. You can
make a real friend of the pur-
chaser of every such receiver by
filling all his sockets with
But that is_not the whole story.

The Triad Mfg. Co. is the first manu-
facturer to recognize the vital part you ‘
servicemen play in this new radio husiness.
Triad knows that, with g'our‘ confidence, 2
greater number of users of Triad tubes can be
reached. Therefore, the directors have decided to
make actual partners of some of you and permit
you to sell them.

TRIADS HAVE ALWAYS
BEEN GOOD TUBES

The Directors of the Triad Mfg. Co. have
been in the tube business for many years.
They are in constant contact with men like
you every day.
the problems you
always given you tul
They have assisted
fied clientele, by
impolgtant unit ‘of %
or example: .
Do you Ymow that of the millions of tubes
bought from Triad, last year, less than four
per cent were defective and d}at includes
those damaged in shipment. W hen you con-
sider the very broad guarantee behind all
Triad Tubes, this return 1s remarkably low.
It must indicate what these tubes can
made to mean to your business.

CERTIFIED TRIAD TUBES

These new tubes are peing made specially
for serviceren. They are going to you right
from the factory. They are packed with an
engineering pon which indi exactly
what- their constants are after they have
been rmitted to age and have then been
checked for the second time. This assures
you of their being absolutely correct, in
every detail. It assures you of satisfied
customers. It assures you of a permanent
profitable business. ’
» And you can have thess tubes, at no in-
creased cost. In fact. under most conditions
you can buy them at a great saving. In
other words, TRIAD is offering you an
opportunity to give your customers greater
satisfaction at the same time you make a
greater .profit out of every sale.

They are very familiar with
yhav:: to face. They have
bes you could bank on.
vou in building up satis-
giving you the one most
adio service—a good tube,

YOU CAN.BECOME A TRIAD
REPRESENTATIVE

‘While it 13 the purpose of the Trizad Company to
Wbc sru‘rt: ‘\lv,ll‘h all Servll:ememee n, lthl; also desirable to
at eyery serviceman who sells CERTIFIE!
TILIAD 'n?;ms will not find that e\%ry other gr-
in his ity can with him. YOU
ARE TO BE PROTECTED and we will definitely
Umit the number of men in any one sertion, who will
be permitted to purchase CERTIFIED TRIADS on
thlsvc'ew. money -making plan.
e want you to know all the details of this won-
derful new sales plan. It has heen designed for th:
sersicemen, in all parts of the country, who can
measure up to the TRIAD qualifications. Every
assistance will be givey to the men sele~tcd, hut they
must be the key men in their territorles. Triad has
no place for dead wom). Triad wants men who cai
g:;rz :Eatltl]f} 'l;r‘héi trlndmon and who can render the
ime 1 Service that Triad is huil
e\e'? one of the thirty different types 'f)rl lmgesh“l?
n'm es. If you think you can neasure up te that
;n:ndla:sdu;:d ;r;gﬂ;u;x;l 18 assure yourself of a grow-
3 8 able business, 'y %
opportunity waiting ‘or )'ou‘. b:ioéw Flitidndiyour

TRIAD MANUFACTURING CO.
TR TELEVISION MFG. co.

Gentlemen:

Please send me com about
) plete Information
your new Sales Plan for servicemen.

X have been a serviceman for ...... years,

- tubes per year.

i

A CORNE Ih
R OF THE AUTOMATIC FLARE AND MOUNT DEPARTMENT Assoctatien, e -
Triad Mfg. Co., Plant No. 1 My letterhead or ecard is attached

. Serviceman’s
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SUP

Index and Incidental Information

THE index printed below lists all the set

diagrams included with the first sup-
lement to the 1932 OFFICIAL RADIO
,SERVICE MANUAL. Insert the supple-
ment sheets carefully in your Manual, be
ing careful not to disturb the sequence of
the present pages. Put page 310A after
page 310, and so on. Keep this index page
with the other index pages. A completely
revised index will be published with the
second supplement.

Please look through the index carefully
before writir:g to us for information on a
particular receiver. A great many of the
diagrams requested by readers are already
included in either the 1932 or the 1931
Manual. Also, be specific in referring to
any set.  Descriptions such as a “seven-
wbe Philco™ or “a late model Zenith with
automatic tuning” mean nothing. Mention
the full type number and also, if you can
find it marked somewhere on the chassis,
the serial number. Important changes are
sometimes made in receivers during actual
factory productior:, and while the type
number is not changed, a record is kept
of the revisions according to  the serial
numbers of the set so altered.

If you are having trouble with a set,and
want us to help you, please give us some
definite information to work on. We are
not mind readers or magicians, and cannot
guess socket voltages or the condition of
tubes if you do not make these tests your-
self. A surprising number of letters merely
state something like this: "1 have a Bloop-
odyne 8 in for repair. The volume is
weak. What's the matter?”

One thing that every user of the Manuai
must understand is that dozens of once-
prominent radio manufacturers have gone
out of business without leaving technical
service data for the benefit of their former
customers. Fortunately we are able to dig
many old diagrams out of our files, which
are probably the best in the country, but
some hook-ups simply cannot be obtained.
Even some firms rhat are still actively in
business are unable to supply diagrams or
manuals of sets a few years old, because
records were lost, misplaced or removed
during changes in administration or organ-
ization. Several companies frankly admit
their inability to furnish service data on

some of their older models, and they refer
their customers to the OFFICIAL RADIC
SERVICE MANUAL because we have been
able to obtain many long-lost diagrams.

The names of some sets and marufac-
turers mentioned in readers’ letters are al-
together unknown to us and do not appear
on any trade lists. Service Men who can
supply any information at all on the fol-
lowing receivers will be doing their fellow
workers a great favor.

Heritage, Cambridge, Kempa, Falck.
Royal, Mayfair, Case, La Salle, Legionaire,
and Detrola.

In the great majority of diagrams ap-
pearing in this Manual the 'values of all
resistors and condensers are marked, and
voltage readings given for all tubes. When
this information cannot be obtained we
show the bare schematic alone, as vre feel
that some diagram is better than no dia-
gram 4t all.

In this supplement you will notice that
many tube and chassis drawings are in-
cluded in addition to the wiring diagrams.
We will try to publish such drawings for
every set.

e e

A

F. A. D. ANDREA, Inc.

G H

Models 51, 51A.310B, 310C
Models 470, 470A,

310D, 310E
Model 490 ... .310F, 310G,

HAMMARLUND-
ROBERTS, Inc.
All-Wave Comet ....

Model 49 .. ........ 238

GENERAL ELECTRIC
COMPANY
Model T-12-D

Models J-70, J-75,
238C, 238D, 238E
Model H-72 ...238F, 238G
Models J-80, J-85,
238H, 2381
Model S-132 . .......

AUTOMATIC RADIO
COMPANY
Model P25 ... ......
Models P34-35 ... ...
Models 44, V45, V46,
C45, P46 . ........
Tom Thumb Midget. .176H

HOWARD RADIO R
COMPANY

Model 45 ...... 2

Model SG-T ........

K

COLIN B. KENNEDY

CORP.
Model 24 ....258V, 258W

Model 56 ..........

KOLSTER RADIO, Inc.
Models B-15 and 16..290A

REMLER COMPANY, Ltd.
Model 19 .......... 3

GRIGSBY-GRUNOW
COMPANY

B Model 10 SW Conver-
ter ol B e ems ....2b
Model 256B .........
Model 35 ..........
Models 25B and
Analyzer charts ....2¢
Model 55 .......... 258A
Model 200 chassis ...258E
Model 210 chassis ...258F O

OZARKA, Inc.
Model 91 ....... e

SIMPLEX RADIO
COMPANY
Model L ......... & 5

STEWART-WARNER
CORP.
Model 900 series ....394B
Model 950 series battery
operated screen grid
receivers ..........

STROMBERG-CARLSON
TELEPHONE MFG. CO.
Model 27 ....434A, 434B

434C, 434D, 434E

BALKEIT RADIO COM-
PANY

Models L7, LCT.....
Midget Screcn Grid Six;
Model E .. ....... 178B

GULBRANSEN COMPANY
Model 13 . ...........
D 258G, 258H, 2581
Model 20 ............
258J, 258K, 258L
Model 80A ..258M, 258N
Model 80A Transformer U

and Condenser Data.258P PHILADELPHIA STORAGE
DC_ Model BATTERY CO.

>itube DO, 580, 258p
: Model 4
8-Tube Chassis. 258Q, 258R " cdel 4 SW Converter

DELCO APPLIANCE
CORP.
RB3 Console, RC3 jun-
ior Console, RA3 Com-
pact

U. S. RADIO & TELE-
VISION CORP.
Models 99, 99X .....
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PHILADELPHIA STO co.

MODEL 4 B3 - o ANT }TO BROADCAST

RECEIVER

#’© OSCILLATOR ===
&
| %

_g 7
<
i

.j"

DETECTOR//
/24

SWITCH  FREQUENCY
POSIT:ON (MEGACYCLES)
l 1.5 To 3.6
2 367085
3 85T019.0

Model 4 Receivers are for operation-on 115 volt, 50-60 cycle AC lines

Table 1-—-Tube Socket Readings—Line Voltage—115 volts

Tuge Screen Control
Grid Grid
Circuit Volts Volts

Oscillator K - ‘ i
Detector ! 25 3
Rectifier . | 170/170

NOTE: The above voltage readings were taken from the socket terminals on the underside of the chassis, using 8 Weston
raulti-range voltmeter, 1000 ohms per volt. The radio set tester eannot be used either for voltuge or plate current readings
because of the effect of the long leads through the set tester cord.

Table 2—Power Transformer Voltages

A. C.Volts

105—125 Primary White

2.5 Filament of 24 and 27 Black

5.0 Filament of 80 Light Blue
340 Plates of 80 Yellow

- Center Tap of 3—5 Black with Yellow Tracer
Center Tap of 8—10 Yellow with Green Tracer

Table 3—Condenser Data Table 4—Resistor Data

COLOR

- -
|

Nos. on Capscity A Power | Resj
Figa.land2| M4, Copteingy Fig (Watts) | (Obms) Tip

.00011 Blue and Golden Yellow :;g} ong Tubala

0008 Green and Orange

100125 Blue and Orange - 1oL Orange

05 Black Bakelite Container d SHT000 R Yell

Electrolytic - 2 ellow
. 2 Megohms Black
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~ PHILADELPHIA STORAGE BATTERY CO. |

h
i
1
Models 51 and 51-A Receivers |
Model 51 Receivers are for operation on 100-130 volt, 50-60 cycle AC line fm’
Model 51-A Receivers are for operation on 100-130 volt, 25-40 cycle AC line :
. . {
Table 1—Tube Socket Readings Taken with AC Set Tester AC Line—115 volts Ez
- : - 3
Tube ) ! Screen | Control . ‘Plate N
Filament | Plate Grid Grid Cathode Milll- i
Type Circuit Volts Volts Volts Volts Volts amperes
24 Osc. & 1st Det. 2.2 220* 85* 9.0* 9.0* i _ ‘;
35 LF. 2.2 . 210 85 3.0 3.0 i 6.2 i
24 2nd Det. 2.2 l 75 5¢° y 5.2 5.2 ) 0 1
47 ! Output 2.2 210** 240** 0.2%* S 28.** !
RO Rect. 5.0 - 240/Plate m AF L 30/ Plate |
Note—Volume Control on full; Station Selector turned to Low Frequency End. ,l
*These readings must be taken from the underside of the chassis, using a suitable high resistance D.C. voltmeter equipped g
with test prods and leads. i
**These readings must. likewise be taken from the underside of the chassis unless the set tester is especially equipped for
testing pentode tubes. j
Table 2—Power Transformer Voltages E
5 Ter-mlnaln l A.C. Volts ' Connection ' Color l
1-2 ! 105 to 125 Primary Black (Small Gauge) :I
i 3-5 2.5 l Filament of 24, 35 and 47 Black td
! 6-7 5. Filament of 80 i Light Blue i
! 8-10 700. Plates of 80 Yellow
il 4 S ‘ Center Tap of 3-5 Black, Yellow Tracer it
l. 9 P B (enter Tap of 8-10 ) ~ Yellow, Green Tracer I
i'i i
H Table 3—Condenser Data I
5] Nos. on Figs.
: 1 and 2 ) Capacity Mfd. Contalner
| @ @ 00025 ) Yellow
| @ & 00011 Blue and Golden Yellow
| @ @ ! .01 Black Bakelite Container {
i ( .05 Black Bakelite Container
1 @ .1, .15, .25, 2-.5 (50-60 cv.) Metal Container
| .2, .15, .25, 2-.5 (25-10 cy.) Metal Container
® 6 (50-60 cycles) Electrolytic
10 (25-40 cycles) Electrolytic
@ | 6 = ) Electrolytic

Table 4—Resistor Data

T

Nos. on Figs. &)v\;er Re(s)l:‘tance Color F

1 and 2 (Watts) (Ohms) Bl Tip | Dot ”'

= il

o) . 250 and .05 Mfd. Blaick Bakelite Contafiner i

(D) 5 , Brown Black Red [‘

® .5 8,000 Grey Black Red i

@ .5 10,000 Brown Black Orange |

) I 25,000 ‘ Red Green Orange f

@ .8 32,000 Orunge Red 1 Orange |

® 1. 32,000 QOrange Red I Orange i

® 2. 51,000 i Green Brown i Orange |

®» @ .5 99,000 1 White White Orange |
® .5, 160,000 Brown Blue Yellow
@ @ @ .5 490,000 Yellow White Yellow
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PHILADELPHIA

ORAGE BATTERY CO.

Models 470 and 470-A Receivers

Table 1—Tube 'Socket Data taken with AC Set Tester—AC Line 115 Volts

Tube Screen Control Piate
Filament Plate d Grid Cathode l Milli.
Type i Circuit Volts | Voits \(’;;llts Vorlts Volts i amperes
SHORT WAVE UNIT* ‘
: = I
27 | Ose. 2.9 110 . | a3 0
24 l Det. 2.2 24 24 5. 0 l
 BROADCAST UNIT
24 R.F. 2.4 255 50 35 25 | 15
24 1st. Det. 2.4 260 60 ‘ 9 38 j My
27 Osc. 2.4 60 .af 3.5 25 2.
24 L F. 24 265 A 50 3 22 3.5
24 2nd Det. 2.4 116 40 7 25
47 Output 2.5** 205** 220** ¥ hdy B 28**
80 i Rectifier 4.5 260/Plate |
| Lol

set tester cord.

*The voltage readings of the short wave unit were taken from the under side of
Ohms per volt. The radio set tester cannot be used, either for voltage or plate curren!

f the chassis, using a Weston multi-range voltmeter, 1000
t readings becausc of the effect of the long leads through the

Table 2—Power Transformer Voltage

**Thege readings must likewise be taken from the socket terminals on the under side of the chassis unless the set tester is especially equipped
with an adapter for testing pentode tubes.
All the above readings were taken with volume control at maximum.

Terminals A. C. Voits Circuit Color
SHORT WAVE UNIT
i 4-5 | 10510 125 Primary ] Black
I 1-3 2.5 Secondary Yellow
i' 2 | Center Tap 1-3 | Greén
I BROADCAST UNIT
| i .
1-2 105 to 125 Primary White (Small Gauge)
3-5 2.5 Filament of 17 Dark Green
6-8 { 2.5 Filament of 24 Black (Heavy Gauge)
9-10 5. Filament of 80 Light Blue
‘ 11-13 700 Plate of 80 Yellow
I¢1 4 3. . Center Tap of 3-5 Black, Green Tracer
i 7 Center Tap of 6-8 Black, Yellow Tracer
1 12 Center Tap of 11-13 ' Yellow, Green Tracer
it !
b Table 3—Resistor Data
[ Cul;:n'
I No. on Figs. Power Resist
! 1, 2and 3 Terminal (Watts) ?(s)l:nﬁ"lg)ce Body ! Tip Dot
— — 2 ‘
| ® —_— A 250 Black Bakelite
J(é:g} o (1060)
i | s 2300
| ® ]lg:gf s 70 -Long Tubular| ......
‘ 4 | 240)
g 1 5,000 Cireen Black Red
! 5 5,000 (ireen Black Red
® @ 1 13,000 Brown Orange Orange
() 4 s 1 32,000 Orange Red Orange
® (50-60 cycles) 5 15,000 Yellow (ireen Orange
@ - .5 51,000 (ircen Brown Orange
@ 1 99,000 White White Orange
®) .5 99,000 White White Orange
® 1 240,000 Red Yellow Yellow
® @ .5 210,000 Red Yellow Yellow
.5 2,000,000 Red Black Green
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PHILADELPHIA STORAGE BATTERY CO.

Model 490 Receiver

Table 1—Tube Socket Readings—Line Voltage 115 volts

Tube Screen Control Plate
Filament Plate Grid Grid Cathode Milli-
Type ] Circuit Volts Volts Volts Yolts Volts amperes
SHORT WAVE UNIT* d
27 Ose. 2.2 110 e 3.3 0
24 1st Det. 2.2 | 24 . 24 I 5 I 0
] BROADCAST UNIT*
24 R. F. 2.1 220 50 1 6. l 15 25
27 Osc. 2.1 80 . l 6 15 2.3
24 1st Det. 2.1 210 55 I 5 15 .5
24 ' 1. F. 2.1 220 60 8 15 A 0
27 Rect. Det. 2.1 , 14 )
a7 Ampl. Det. 2.1 150 ‘ 0 15 1.3
27 1st Audio 2.1 150 | v 1 2 15 1.5
47 Output 2.4t 205** 220** 7% . m 28.+%
80 Rectifier 4.5 220/Plate i . AF i
*The voltage readings of the short wave unit were taken fron the under side of the chassis, using & Weston Alulti-range voltmeter, 100 ohims per

volt. The radio set teater cannot be used, either for voltage or plate current readings because of the effect of the long leads through the set tester cord.,
**These readings must likewise be taken from the socket terrsinals on the under side of the chassis unless the set tester is especially equipped with
an adapter for testing pentode tubes.

Table 2—Power Transformer Voltages

Terminals I A.C. Volts l . Circuit ] Color
SHORT WAVE UNIT
4-5 105 to 125 Primary Black
1-3 2.5 Secondary Yellow
2 73t Center Tap 1-3 : Green B
BROADCAST UNIT
1-2 p 105 to 125 Primary White
3-5 2.5 ‘ Heaters of 24 and 27 Tubes Black
4 . | Center Tap of 3-5 Black with Yellow
6-8 2.5 Filament of 47 Tube ‘ Dark Green
7 ‘ o Center Tap of 6-8 | Black with Green
9-10 5.0 | Filament of 80 Tube Light Blue
11-13 650. [ Plates of 80 Tube Yellow
12 e "Center Tap of 11-13 Yellow with Green
i Table 3—Resistor Data
Noas. on Power Resistance COLOR
Figs. 1,2and 3 Terminal (Watts) (Ohms) Body Tip ! Dot
1-2 180 Long Tubular |
2-3 60
3-4 3500 ‘ ‘
...... 1 5,000 : Green Black Red
® 12 5,000 Green Black Red
...... 14 10,000 Brown Black Orange
% ...... 1 13,000 Brown Orange Orange
@» .. 15 25,000 Red Green Orange
® & | ... 1 25,000 Red Green Orange
® @ | ... 1 32,000 Orange Red 3 Orange
[C)] ® 14 51,000 | Green Brown Orange
® @& 1 51,000 Green Brown Orange
....... 13 70,000 Violet Black Orange
@ | ... 1 99,000 White White Orange
® ® ] ... P2 99,000 White White Orange
® ® | ...... 1 240,000 ) Red Yellow Yellow
@ ® | ... 2] 240,000 Red Yellow ! Yellow
....... s 490,000 Yellow White i Yellow
® 1 490,000 Yellow White i Yellow
(9 14 2,000,000 Red - Black Green
Table 4—Condenser Data
Nos. on Figs. 1, 2and 3 o Capacity Mfd. Container
®) ® .00011 Blue and Golden Yellow
5 % ® .00025 Yellow
® .0007 White and Golden Yellow
) .0008 Green and Orange
00125 Blue and Orange
(D) % .01 Black Bakelite
.015 Double Black Bakelite
® ® @ @ .05 Black Bakelite
® ® .09 (50-60 cycles) ‘ Black Bakelite
® .18 (25-40 cycles) : Black Bakelite
% 3-.25 each N Metal
1, .25, .1 (50-60 cycles) Metal
1, .25, .25 (2540 cycles) i Metal
6 (50-60 cycles) Electrolytic
6 (50-60 cycles) 1 Electrolytic
@ 10 (25-40 cycles) Electrolytie
® 14 (2540 cycles) - , Electrolytic
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These voltage readings correspond to a line voltage at 120 volts with the fuse in the “HI”
volts in the “LO” position. The fuse should be set in the proper position for the line voltage obtained before
making measurements. When voltages are measured proper allowance should be made for a difference in line
voltage above or below 110 or 120 volts, Be sure to make these readings with ‘the Meter and Scale indicated,
otherwise the results will not agree with those tabulated. Alternating voltages are indicated by italics.

Voltage

Heater Voltages No. 227
and No. 235 Tubes
Filament Voltage No.

245 Tubes

Plate Voltage Radio
Ampliflers

Plate Voltage Mixer Tube
Plate Voltaze Oscillator
Tuaba

Plate Voltage Ik F. Tabe

Plate Voltage ¥irst
Aundio Tube

Plate Voltage Audlo
Output Tubes

“C” Yoltage B. ¥.
Amplifler

“C’” Voltags Mixer Tube
“C™ Voltage I. F.
Amplifier

Grid Voltage Osclllator
Tube

Plate Voltage Demod-
ulntor Tube

Screen Voltages of R. F.
Amplifier, Mixer, and

L F. Amplifier

“B” Voltage B. ¥.
Amplifier

“B* Voltuge I. F. Amplificr
and First Andie Tube
“B” Voltage Oantput
Tubes

“€’’ Voltage First A. F.
Tube

“€” Voltages Qutput Tubes
Speaker Field Voltage
Plate VoRage A. C.

Poer Anode No. 280
Rectitier Tube

Filament Voltage No. 230
Ractifier Tube

Meter
A .C.
A. C.
D.C.

D.C.
D.C.

D. C.
D. C.
D.C
D.C.

D.C.
D.C.

D. C.
D. C.

D. C.

D.C.
D.C.
D.C.

D.C.

D. C.
D.C.
A.C.

Schematic Circuit of No. 29 Receiver,

NORMAL VOLTAGE READINGS

Scale Where Measured
¢ 04 Across Heater Terminals of Sockets
04 Across Filament of Audio Output Socket
0-250 Between Plate Terminal of R. ¥. Amplifi~r Sockei (+) and Chassis
Base
0-250 Between Plate Terminal of Mixer Socket (<) and Chassis Base (—)
0-250 Between DPlate Terminal of Oscillator Tube Socket (+) and Chassis
se (—)
0-250 Between Plate Terminal of First I. F. S8ocket (4) and Chassis Basc
—)
0-250 Between Plate Terminal of First Audio Socket (+) and Chassis Base
0-750 Between Plate Terminals of Audio Ontput Sockets (4) and Midtap
10-Ohm Resistor Midtap (—)
0-10 Between Cathode Terminal of R. ¥. Amplifier Socket (+) and Chassls
Base (—)
0-10 Between Cathode Terminal of Mixer Socket (+) and Chassis Base (—)
0-10 Between Cathode Terminal I. I'. Socket (+) and Chassis Base (—)
0-230 Between c::thode Terminal of Osclllator Socket (4) and Chassis
Base (—)
0-250 Between Voltage Divider Terminal No. 3 (+) and Chassis Base ()
0-250 Between Screen Terminals on 8ockets (+) and Chassis Base (—)
0-250 Between High 8ide Voltage Divider (+) and Chassis Base (—)
0-250 DBctween Midtap First Audio Transformer (+) and Chassis Base (—)
0-150 Betwcen Midtap on Output Transformer (+) and Chassis Base (—)
0-10 Between Cathode of First A. ¥. Tube (+) and Chassis. Base (—)
0-250 Across 750-Ohm Biasing Rcsistor
0-250 Across Small Pins on Speaker Connector Svcket
Between Plate Terminals of No. 280 Rectifiler Socket and Chassis Base
0-8 Between Filument Terminals of No. 280 Rectifler S8ocket

TELEPHONE MFG. CO.

osition or 110

ELECTRODYNAMIC i
LQUD SPEAKER i

Approx.
Value in
Volts

2.48

2.48
170

170
87

220
192

250

14-18
1z.5

87

176

225
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U.S. AND TELEVISION CORP.

OFFICIAL RADIO SERVICE MANUAL

U. S. RADIO AND TELEVISION MODELS 99 AND 99X

Perhaps the most simplified commercial
superheterodyne receiver as yet developed is
the No. 99 chassis, a circuit of which is shown
below.

The design includes a combination oscillator
and first-detector \'1, using a type ’24 screen-
grid tube; an LF. amplifier V2, using a type
’35 variable-mu tube; a second-detector \'3,
using a type ’'24 screen-grid tube; a pentode
power output tube \V4; and the usual ’80 recti-
fier V5. Note the absence of a separate oscil-
lator tube. The intermediate frequency is
262 kc. A band-selector precedes the detector-
oscillator. 3

A surge of energy fed into the secondary of
the oscillator inductively causes this circuit to
begin to oscillate at its resonant frequency,
262 kec. above the signal frequency. This oscile
lator frequency is fed back through the tap

. in the secondary coil into the grid circuit of the
first-detector. There, the oscillating signal is
amplified and fed inductively through the
primary system in the plate circuit of the tube
back into the secondary, thus Sustaining the
oscillations at the frequency to which the oscil-
lator secondary circuit is tuned.

Operating voltages for this receiver are as
follows: Filament potential, \'1, V2, \'3, V4,
2.25 volts; \'5, 4.9 volts. Plate potential, \'1,
V2, 165 volts; V'3, 128 wolts; V4, 205 volts,
Screen-grid potential, \'1, \2, 65 volts; \"3, 60
volts; V4, 225 volts.
ma.; V2, 6.4 ma.; V3, 0.22-ma; V4, 29 ma.;
"5, 27 ma. per plate. Control-grid potential,
V1, 4.5 to 5.25 volts; \'2, 2.5 volts; \'3, 6.5
volts; V4, 16 volts. Screen-grid current. V1,
0.4-ma.; V2, 1.5 ma.; V'3, 0.05-ma.; V4, 8 ma,
Cathode potential, \'1, 4.5 to 5.25 volts; \'2. 2.5
volts; V'3, 6.5 volts.

Connections to the power transformer as-
sembly are given in the illustration of this por-
tiori of the receiver.

The bias voltage on the first-detector will vary,
depending on the frequency to which the receiver
is tuned. The voltage is the highest at the center
of the dial and drops off at both ends: The rea-
son for this change in bias voltage is due to the
change in the oscillatory current with change of
frequency setting,

Plate current, V1, 1.3

Pentode (5-tube) Superheterodyne Receivers

B AN Buaw
ERAAK
| 28042 R
CENTLR
Forrsery 2EOS Y NE
FRIIAOY- REIO,IRTE
L5 AenT- © ZE0S K.
25K i renr— a ® © (EOAL.
e e, 2

Power transformer terminal connections of the
Model 99 Chassis.

All plate readings are measured with a 600,000
ohm meter. The second-detector screen-grid po-
tential must also he read with a high-resistance
meter owing to the resistance in this circuit. Lhe
pentode grid voltage cannot satisfactorily he read
at the socket between the grid and filament owing
to the high resistance in the grid circuit. This
potential must be read across the 300-ohm section
of the voltage divider resistor at which section
the bias voltage for this tube is developed.

Should the circuit oscillate on being connected
up, it may be due to type '35 or '24 tubes whose
characteristics vary considerably from the stand-
ard. .\lso, check the ground connection; and note
also the line potential.

¢

Parts arrangement on top of the Model 99 recciver chassis.
essential to kcep all lcads short and in corrcct location.

To prcvent circuit oscillation it s
For good opcration, an important item

is good tubes.

'24
R L 60,000 .ON-ME
) 1F.2 ‘24 001-ME. OHMS ) 47
P2 S2y ]
L I iH
b - 400,000
7 OHMS ™ Tooevﬁ
== P st? V3 V4
. e ' X X ] f( i’;
3 i
| ]
i ! i
‘ 350 OHMS
W 20,000 OHMs
8000 OHMS ; W ﬁ A 100,000 OHMS
' . . xsghon.?so | — $ A-MF e Y
A
SMET| = % E 4R
; e s ATY J)
x { y——t AT
' V5 T ¢ 2 2 ) -7 =¥ :: ! ;
< € (et L
é g *_l N e ] . Looo | Iy :enesn/-e
>y 1 1
L g - | 1 ]
80 | 4MF -raw. | H J;?f::;; !
H i
. L 'WVNNV\/\NLWVWJ——ol’!vﬂEE— _____ fanege SR ]
__] 300 OHMS” 10,000 11000 3,000
— =G= 110 V,AC OHMS  OHMS  OHMS

Schematic cirenit of the Models 99 60-cycle, and 99X 25-cycle superketevodyne reccivers. A band-selector precedes the first-detector-oscillator, V1.

The sianal frequency settings of the service oscillator must be accurately  knoten,

as the dial is
frcquencies.

calibrated to rcad directly in broadcast band




