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ATWATER KENT RADIO

INTRODUCTION

1. Purpose of Service Manual

The object of the Service Manual is to assist the
retailer of Atwater Kent radio products in giving prompt
and efhicient service to the consumer-owner. Since in
accordance with our Radio Service Policy, service on
Atwater Kent radio products is to be handled by
Atwater Kent dealers and distributors only, this publi-
cation should be considered confidential and except in
special cases, is furnished only to regularly appointed
outlets of Atwater Kent radio merchandise.

2. Importance of Service

Service has “come into its own” during the past few
years and its importance is continually becoming more
widely recognized. The value of prompt and courteous
service by the dealer cannot be over-emphasized. Serv-
ice is closely linked with sales—in fact the one depends
on the other. The radio dealer who has foresight will
build for the future by maintaining a neat and efficient
repair department and employing a compectent service
personnel consistent with the size of his organization.
There is no better step toward building good-will for
Atwater Kent products in his immediate locality.

3. Dealer Service Procedure

The dealer who has a reasonably well equipped service
shop will find that he is in a position to handle the
servicing of practically any set which comes to him for
repair, since the bulk of repairs will not be of a difficult
nature.

In the event that he is unable to perform a certain
repair, the set or unit should be returned to his local
distributor, who maintains a complete service depart-
ment similar to that of the factory. The distributor
will furnish his dealers with complete instructions for
return of material, such as making out of return report
blanks and other routine in connection with the handling
of service matters.

4. Dealer’s Parts Stock

We strongly urge that every dealer carry in stock a
supply of such repair parts as may be most commonly
required for the more popular types of Atwater Kent
sets and speakers. This will eliminate the possibility of
a dissatisfied customer, resulting from the delay neces-
sarily involved in ordering a part from the distributor.

Newly appointed dealers should consult their dis-
tributor regarding a suitable initial stock to be carried.

Repair parts must be purchased from the distributor.
No parts are sold direct from factory to dealer.

5. Repair Charges—Warranty Repairs

The charge on a repair job for the consumer, on a
set beyond the warranty, may be based on the con-
sumer price of the repair parts used, plus a charge for
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the time required, at a definite rate per hour. The
time charge will cover the time consumed in testing the
set when repaired, and in calling for and delivering the
set, if this is done.

Our factory warranty on new products, involves the
replacement of parts defective in workmanship or mate-
rial, and covers a period of 90 days from date of sale
to the consumer.

6. Service Policy

A complete printed “Service Policy,” definitely out-
lining the factory’s plan on service matters, is sent once
a year to our distributors, and such information from
this as is required by the dealer will be passed on to
him by the distributor. A definite understanding be-
tween dealer and distributor on all matters pertaining
to service will be the means of preventing much conflict
and controversy. It cannot be too strongly urged that
all instructions from the distributor be carefully fol-
lowed, so that complete co-operation will exist. Written
instructions, such as bulletins, etc., should be kept handy
in a loose-leaf note book.

7. Service Literature

The dealer will do well to keep readily available, ALL
literature pertaining to service which comes into his
place of business.

There are several excellent monthly radio trade pub-
lications which are invaluable to the retail dealer, both
from a sales and service standpoint. We believe the
small price of annual subscription to several of these
magazines will be more than repaid by the excellent
information and ideas they contain.

Two or three good text books on radio will also not
be out of place on the dealer’s book shelf. An easily
understandable book on the theory of radio and a prac-
tical book on general radio service and repairing are
suggested.

8. Factory Service Course

One of the best ways in which the recognized Atwater
Kent dealer (or his service man) can familiarize him-
self more completely with the correct methods of serv-
icing Atwater Kent radio products, is to spend a week
or two in our factory Service Department. We have
mapped out a course of training to be followed in this
work, which completely covers the various steps in re-
pairing, assembling, and testing all models of our sets,
speakers, and power units.

The service course takes from one to three weeks
depending on the ability of the irtdividual. There is
no charge for the instructions, but the dealer will nat-
urally furnish the transportation and lving expenses
connected with this visit to Philadelphia. A letter of
introduction from the local distributor is required and
must be presented at the factory for identification
purposes.



ATWATER KENT RADIO

THEORY SECTION

Knowledge of Theory Is Essential

While the primary purpose of the Service Manual is
to give the dealer information about testing and repair-
ing Atwater Kent receiving sets, we believe that an
understanding of the fundamental principles of radio
and a knowledge of how our sets function will enable
him to perform this work more intelligently. It is, of
course, essential to know what to do to correct troubles,
but a knowledge of the theory and functioning of the
various units of the set will enable the repairman to
locate the trouble more readily. If an unusual condition
arises in a set, a repairman without a knowledge of the
principles involved, can correct the trouble by “hit-or-
miss” methods only. The service man who has this
fundamental knowledge can analyze the condition and
then determine the remedy.

The Theory Section

The theory section of this manual is not a complete
course but it is intended for study in conjunction with
a good radio text book. .

Studying Radio

It requires continual study, observation, and actual
cxperimenting to acquire a real understanding of radio.
Experimenting will drive home facts that might other-
wise be difficult to learn.

There are a few text books that give an outline for a
course of radio experiments which require only simple
and inexpensive equipment. For one who wants to
learn radio, there is no better way to do it than to
follow such an experimental course and supplement it
with diligent study of a good radio text book.

Elements In Radio Receiver

In addition to tubes and speakers, there are only four
general types of parts in a radio receiver: Condensers,
transformers, chokes, and resistors.

In order to know how a receiver functions, it is neces-
sary to understand the action of these parts on various
types of current. A table covering this subject is given
below, and more detailed information is given through-
out the theory section.

ACTION OF RADIO PARTS ON VARIOUS TYPES OF CURRENT

Name Action of Part on Current of:
of D.C A.C.
Part ‘ ‘ R
- . F. ILF. A.F.
Sma!l Condensers, such as phone condensers, Do not P r Do not
grid condensers, R. F, by-passes, etc. Pass 2SS AL Pass
Large Condensers, such as filter condensers Do not
y ’ p TN D
A. F. by-passes, etc. Pass Pass Pass Pass
Resistors. Oppose Oppose** Oppose Oppose
R. F. Chokes or primarics of R. F., transformers. Pass Oppose Pass Pass
L. F. Chokes or primaries of I. F. transformers. Pass Pass* Oppose Pass
A.F. Chokesr or primaries of A. F. transformers. Pass Pass* Pass* Oppose
Secondary of A. F. Transformers. Pass Pass* Pass* Oppose
Parallel Tuned R.F. Circuit Opposes R.F. of frequency to
(Condenser a'nd' coil.) . Dasses which it is resonant. ) Passes Passes
) Passes other R. F. frequencies.
dncep hl
Series Tuned R. F. Circuit Does not Passes R.F. of f{requency to
N B which it is resonant. Opposes Opposes
(7Cf)ndenser flnfi coil.) Pass Opposes other frequencies.
Parallel Tuned I. F. Circuit ()ppo.ses.I._F. of frequency to
(Condenser z;n(f coil.) : Passes Passes which it is resonant. Passes
~ ) Passes other I. F. frequencies.
Series Tuned I. F. Circuit. Does not  Doces not Pa\\szlsleiih Et }:‘S rgsfonf;e]?uency Lo Does not
B ), .
_ (Condenser and 1:01!.) Pass Pass Opposes other 1. F. frequencies. Pass
* This is true only if the I. F. or A.F. choke has a rather large distributed capacity. If the distributed capacity is small, an R.F. by-pass

condenser is connected across the choke when necessary.

** In circuits carrying R. F. current, the effective value of a resistor will be reduced by the capacitance across the resistor terminals and its
connecting leads, etc.
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CONDENSERS

1 ¥ 1 L
4~ - TT  Tam T

F1xep Fixep CoNDENSERS  Fi1XEp CONDENSERS ELECTROLYTIC V ARIABLE V ARIABLE CONDENSER
CONDENSER IN SERIES IN PARALLEL CONDENSER CONDENSER wiTH TRIMMER
. When condensers are connected in parallel, the total capacitance The capacitance of a variable con-
is equal to the sum of the values_ of all the condensers. When denser is greatest when the plates are
connected in series, the total capacitance is equal to the reciprocal meshed and lowest when the plates

1 are not meshed.

of the sum of the reciprocals or 1 1
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0220677
PHONE OR PHONE oR TRIMMER O
Grip CONDENSER STOPPING CONDENSER ©)]
CONDENSER O

Mica Diecectric (Ixnsuration BETWEEN PLATES) By-Pass FiLTEr CONDENSER

CONDENSER ASSEMBLY FOR VARIABLE CONDENSER
Power Unir AR DIELECERIC

TinroiL PLATES Axp PapErR DIELECTRIC The movable plates com-

prise the rotor, and the sta-
tionary plates comprise the

CHOKES stator.

N ®

R.F. Cuoxke CoIL A.F. Cuoke CoiLs Tarpep R.F. V ARIOMETER V ARIOMETER
Orrers A Hicu OrreEr A HicH INDUCTANCE orR CONTINUOUSLY The movable coil is the
EFFECTIVE RESISTANCE ErrecTIVE RESISTANCE V ARIABLE INDUCTANCE rotor, and the stationary
oR IMPEDANCE TO oR IMPEDANCE To coil is the stator.
R. F. CURRENT A.F. CURRENT

TRANSFORMERS
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TRANSFORMER TRANSFORMER TRANSFORMER TRANSFORMER TRANSFORMER
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SINGLE-POLE
SincLE-T HROW
(S.P.-S.T)
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Horn
SPEAKER

Four-PoInt
Tap SwITCH

Four-PoINT
Tap SwriTcH

ANTENNA OR
AEeriaL (Inside or
Outside Types)

GROUND OR
EArTH

CHaAssis CONNECTION

(Connection to metal
frame of set)

DriaL LIGHT to
illuminate dial, or
PiLor LicHT to
indicate when
current is on or off

CRrYSTAL
DETECTOR

CURRENT OR
VoLTAGE METER

Fusk, used to prevent

damage that might
result from overload

SINGLE-PoOLE
SINGLE-T HROW S1
(S.P.-S.T.)

SPEAKERS

=

[

INpucror-TypE

SPEAKER

SPEAKER

SWITCHES

S gf— o~

SINGLE-PoLE
DousLe-THROW

THREE-PoLE

NGLE-THROW

(T.P.-S.T.)

o

i

(S.P-D.T.) o

MISCELLANEOUS

=S
.

Wires CROSSED,
No CoxNECTION

WIRES
CONNECTED

TwISTED
Pamr

SHIELDED
LL.EaD

DirecT CURRENT
Motor or
GENERATOR

A. C. Moror or
GENERATOR

SiNe WAVE, symbol
for alternating
current or cycles

5

VOICE COIL

DIAPHRAGM

ELECcTRO-DYNAMIC

SPEAKER WITH

ELECTRO-MAGNET

~f-

SINGLE-PoLE
DousLe-THROW
(S.P.-D.T.)

VOICE COIL
=7 =
z
%5///}’ <
< F4 4
< z
“E\\\\\ <
S 3
CENTER
POLE
PIECE
ELecTrRO-DYNAMIC

SPEAKER WITH
PERMANENT MAGNET

_oo_

DouBLE-PoLE
DousLe-THrowW
(D.P.-D.T)

-
L
4

-
v

—i—

H M
=

=
DousLe-PoLe
DO‘USLE-THROW =
WITCH
(D.P.-D.T.)
RELAY. A relay may be

regarded as an electrically-
operated switch. There
are numerous varieties.

PHoNoGrRAPH PICK-uP.
The pick-up generates a
weak current correspond-
ing to the image of the
sound waves cut in the
grooves on a phonograph
record.

BAarTERY, storage or dry
types.

Batrery 1N Series. The
total voltage equals the
sum of the voltages of
all the cells.

BATTERIES IN

PARALLEL. The
total voltage is

L L
1

the voltage of

onte branch.



AMMETER

M

100v,

3

=3

<
RESISTOR

F1c. 3 (Above.) In a Series Circuit,
the Voltage Across One Resistor is
to the Total Voltage as the Value of

that Resistor is to the Total
ance.
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This is explained in the text.

ATWATER KENT RADIO

RESISTANCE AND VOLTAGE DROP

When analyzing trouble in a radio set, it
is very helpful to have a clear idea of the
relations between current, voltage and re-
sistance in D. C. circuits. We therefore
recommend close study of the diagrams and
rules on this and the following page.

Voltage (electro-motive force or e. m.f.)
is the pressure in an electrical circuit. The
unit of pressure is the volt.

Current is rate of flow of electricity
through the circuit. The unit of current is
the ampere.

Resistance is the opposition a circuit offers
to the flow of current. The unit of resistance

" is the ohm.

The relations between these units are given
on the next page.

If we apply the rule regarding current to
the three lower circuits shown in Figure 3,
we find that in each casc the current is two
amperes (100 wvolts divided by 50 ohms
cquals 2 amperes). An example of parallel
resistance is shown in Figure 3-A.

In a series circuit, the voltage across one
part may be easily determined if we know
the total resistance and the voltage in the
circuit: First find the percentage that the
resistance of the particular part has to the
total resistance.  The voltage across that part
is that same percentage of the total voltage.
Thus assume that in the bottom circuit of
Figure 3, we want to know the voltage across
the 5 ohm resistor. We know the total re-
sistance is 50 ohms. Five ohms is 10% of
the total resistance. In turn, 10% of the
total voltage is 10 volts, which is the voltage
across the 5-ohm resistor.

12
AMPS,
2
AMPS.
+
=
-— 100V,
1
— 1
Resist- "'— onms< 100V.

[

Porexrio- Rrueosrar or
METER PoreNTiOMETER

ADJUSTABLE RESISTORS

RuEosTAT

Fixep  TuBuLAR FLEXIBLE
ResistorR  Resistor  REesisTor

FIXED RESISTORS

Wire-Wouxnp
REesisTOR

PoreNTioMETER. The
potentiometer  or voltage
divider is usually a resistor
with an adjustable contact
connected as shown at the left.
It is used to secure any inter-
mediate voltage from zero
to maximum from a given
source. In the circuit, when
_ the slider is at the bottom
———of the resistor, the output

voltage is zero. When the

slider is at the top of the
resistor, the output voltage is maximum. The
potentiometer may be used in D.C., A.F, I. F,,
or R.F. circuits,

+

|l|||l|||[|L—‘

FiLAMENT-SHUNT RESISTOR
with centre tap. This is con-
nected across A. C.-operated
filaments and the grid-return
leads of the tubes are connected
to the centre tap. The purpose of
the resistor is to minimize hum.

w

Fi1c. 3-A. REsisTorRs IN PARALLEL.
resistors are comnected

When
in parallel across a
known voltage, the current through each re-
sistor may be calculated separately (I -—§ ).
The total current equals the sum of the cur-
rents through the various resistors.



ATWATER KENT RADIO

Resistance and Voltage Drop (Continued)

VOLTS = AMPERES X OHMS
(E=1X R)

AMPERES = VOLTS +— OHMS
(I =V = R)

OHMS = VOLTS -+ AMPERES
(R=V =1

POWER (WATTS) — VOLTS X AMPERES
(W = V X A)

or

POWER (WATTS) — AMPERES SQUARED X
OHMS (W =1XIXR)

Total value of
resistances in series — R1 4+ R2 4 R3, cte

Total value of 1
resistances in parallel = -

1 1 1
— 4+ - + —, ctc.
R1 R2 R3

R1, R2, R3, etc., are the values of the separate resistors,

3000
OHMS

1 260v. —

}
| |
3000 z
+ OHMS, b4
=
-
—-— 8 l T
= o~

1,
1

1oV,

6000
OHMS

1000
OHMS

- AAANA AN

[e— 20V.

Fic. 4. VoLTAGE DISTRIBUTION ACROSS A SERIES 0F RESISTORS.

The 1,000-olim resistor is 1/13 of the total circuit resistance, so the
voltage across it is 1/13 of the total voltage, or 20 volts. The first
two resistors, totaling 7,000 ohms, represent 7/13 of the total resistance,
so the voltage across them is 7/13 of 260, or 140 volts,
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FROM
____onmecTiFier +B

FILTER CHOKE

FILTER CHOKE

0 DJ—\.Q.QQJ—
+| .
J 2

+
DET. FILTER o
RESISTOR -
=}
| DET. COUPLING T2
RESISTOR
| |
DET. PLATE
R. F. cuoxz% SCICGH
350V. S

DETECTOR
TUBE

—
VWV
[ )
—t
TECTO!
BIAS RESIST v,
E' """ ¥V
:
)

100V.

RESISTORS

2nd A. F. BIAS
SPEAKER FIELD

FROM CENTER TAP OF _ B
HIGH-VOLTAGE
TRANSFORMER

Fro. 4-A. VoLrace DistriBuTioN IN DETECTOR PLATE
Circurr o MopiL 55,

When making voltage measurements and diagnosing trouble
in case of incorrect voltage, it is extremely helpful to_have
a clear idea of voltage drop across resistors in a series circuit.
Practically all radio trouble-shooting consists of simiple D. C.
voltage measurements.

[t is important to remember that when ineasuring across
an open resistor in a series circuit, the voltmeter completes
the circuit and if the normal value of the resistor and the
resistance of the meter are somewhat alike, the voltage read-
ing may be very nearly correct.

Also it is_important to remember that the voltmeter resist-
ance will affect the resistance of the circuit and in general
will make the measured voltage lower than the normal
operating voltage. Thus, if the 50-volt scale of a 1,000-
ohm-per-volt meter (in which case the meter resistance is
50,000 ohms) is used to measure the voltage across a
50.000-ohm resistor in a series circuit containing other
resistors, the effective resistance is reduced to 25,000 ohms
and the measured voltage will be correspondingly lower than
the actnal voltage,




ATWATER KENT RADIO

INDUCTANCE, CAPACITANCE, REACTANCE AND IMPEDANCE

Inductance

A coil of wire is an inductor and it provides a property
termed inductance. The inductance depends, aniong other
things, on the number of turns of wire, the size of the coil,
and whether the core is magnetic or non-magnetic.

A small number of turns provide a small inductance. A
large number of turns provide a large inductance. A mag-
netic core increases the inductance.

The unit of inductance is the henry.

The total inductance of inductors connected in series or
in parallel (without any couplings between them and neg-
ligible resistance) is calculated the same as for resistors (see
Page 7).

Capacitance

Two conducting plates separated by an insulator com-
prises a condenser. A condenser provides a property termed
capacitance. The capacitance depends, among other things,
on the area of the plates, the distance between the plates,
a{ld the nature of the insulation (dielectric) between the
plates.

The capacitance may be increased by increasing the area
of the plates or by decreasing the distance between them.
For a given distance between the plates, a paper or mica
dielectric gives a higher capacitance than air.

The unit of capacitance is the farad. In radio work the
unit commonly used is the micro-farad (mfd.) which is
one-millionth of a farad.

The total capacitance of condensers connected in series

equals C1 4 C2, etc. Thus if two .0005 niicro-farad (mfd.)

condensers are connected in series, the total capacitauce
is .00025 mfd.

The total capacitance of condensers connected in parallel
equals C1 4 C2, etc. Thus if two .0005 mfd. condensers
are connected in parallel, the total capacitance is .001 mfd.

Reactance

The opposition offered by a condenser or inductor to the
flow of an alternating current is termed the reactance. In
a condenser, it is capacitive reactance. In an inductor, it
is inductive reactance.

The reactance of a condenser decreases as the frequency
of the applied voltage increases.

The capacitive 1
reactance
in ohms,

6.28 X frequency in X capacitance

cycles/sec. in farads.

The reactance of an inductor increases as the frequency
of the applied voltage increases.

The inductive
reactance
in ohms.

6.28 X frequency in X inductance
cycles/sec. in henries.

The total reactance of inductors in parallel or series, or
the reactance of condensers in parallel or series, is calcu-
lated in the same way as for resistors (see Page 7).

Impedance

Impedance is the effective resistance or opposition that
a circuit or part offers to the flow of alternating current.
Impedance is calculated from the resistance and reactance
of the circuit or part.

ELECTRO-MAGNETIC FREQUENCY SPECTRUM

Name

“Cosmic” Rays, X-Rays and Invisible
Ultra-Violet Waves.

Visible Waves.

Approximate
Wave Length

Extremely Short
From Violet 0.000039 cm.

Approximate
Frequency in
Kilocycles Per Second

Approximate
Number of 10-Kilocycle
“Channels” in Each Range

Extremely High

69,000,000,000
i _37,940,000,000

To Red 0.000077 cm. 389.600.000,000
From 0.000077 cm. 384,600,000,000
Infra-red and Heat Waves. To 0.006 cm. 5.000,000,000 38,460,000,000
I.ong Heat Waves. About 0.006 cm. 5,000,000,000
Shortest Radio Wave Commonly Used. 5 Meters (500 cms.) 60.000 499,994,000
. Fron 5 meters 60,000
Short Radio Waves. To ! 208 Tl 1,500 5,850
. . Fro 200 mete 1,500
Broadcast Radio Waves. To m 515 n:ete:: '5’50 95
. q From 545 meters 550
Long ShlP-Shorc Stations, etc. To 2500 meters B 120 43
\I}{\?d'os High-Powered International . From 2,500 meters 120
ENAS Stations, etc. _To 30,000 meters 10 11
. . From 30,000 meters 10 (10,000 cycles) o -
Audio Frequencies To 18,750,000 meters .016 (16 cycles) 1
AUDIO-FREQUENCY RANGE OF A FEW
MUSICAL INSTRUMENTS PREFIXES
Name Approximate Range Deci- — one-tenth.
. Piano 16 to 5,200 cycles. . o 3
?rtll:tr;ﬁments{ Violin 192 to 3,072 cycles. Centi = one-hundredth.
Bass Viol U {0 20 Gl Mil- or Milli- = one-thousandth.
Wind {féass Tuba 14(1;;1) to 34(1;8 cyc}es. i i ,
rumpet to 960 cycles. icro- — one-millionth.
Instruments Piccolo 512 to 4,608 cycles.
Bass 80 to 340 cycles. Kilo- = 1,000 times.
sui?:n %Tcnor 128 to 480 cycles.
o Soprano 240 to 1.152 cycles.
8
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ATWATER KENT RADIO
MODULATED DIRECT CURRENT

1
2
10
L ‘u,‘
+ o
—
—_— )
-— 6V. g 6
| 4
2
0
TIME
1
12
10
58
<
5
26
>
4
2
0
TIME

2.0

+56--—F-~— S - T
44 /-\ l !/‘\ !
) NN
o
60 - <
A-’Cv - :o
o
< >_2 .
B Y
-6 - A== —— LV_L__--L-
5 1.0 1.5
TIME IN 3‘3 SECONDS
N[~ T - =
TN\ /\ |
| [\
w
0 2 ‘
A C K6
©
>4
L NS N ]
+.4-- _____4._\..! | S _\./
5 7.0 15 20
1
TIME IN = SECONDS

Fic. 5.

151

GrarHs ofF D.C., A.C. axp MopuraTtep D. C.

Fic. 5-A. WHEN A TUBE 1$ 1N NorRMAL OPERATION THE
VOLTAGE oN THE GRID AND ON THE PLATE 1s
Moburaten or Pursartine D. C.
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In direct current (D. C) circuits, the polarity or positive (4)
and negative (—) terminals remain the same at all times. Thus
the carbon terminal of a dry cell is always positive with respect
to the zinc (negative) terminal.

If the voltage or current of a_direct-current circuit remains at
one walue it is termed smooth direct current. If the voltage or
current does not remain constant but varies up and down, it is
termed pulsating or modulated direct current.

Some form of modulated direct current s present e the grid and
plate circuits of practically every tube in a radio receiver, consequently
it is very tmportant to understand the nature of this type of current.

The drawings on this page illustrate the nature of modulated
direct current by showing how a direct current and an alternating
current (A. C.) may be combined to produce modulated direct
current.

. At the top is a graph of the voltage of a battery. The voltage
1s six, and it remains at this value during the time indicated.

In the second drawing, two six-volt batteries are connected in
series. The total voltage is twelve, and it maintains this value
for the time indicated.

The third drawing shows two cycles of a four-volt sixty-cycle
alternating-current supply. It will be seen that the voltage starts
from zero, rises to a positive peak of 5.6 volts (the peak is about
1.4 times the effective value, as described on Page 11), decreases
to zero, then increases to a negative peak of 5.6 volts, and returns
to zero. This completes one cycle and requires %o of a second.

If a direct current and a lower-value alternating current are
combined in one circuit, the result is a modulated direct current.

Thus in the fourth drawing, four-volts A. C. and six-volts D. C.
are connected in series. The battery voltage remains constant
but the A. C. voltage varies between +5.6 volts and —5.6 volts.
At any particular instant the total voltage is equal to the sum
of the battery voltage and the voltage of the A. C. at that par-
ticular instant.

When the A. C. voltage is zero, the total voltage is 6 4+ 0 or
6 volts. When the A. C. voltage is at its positive peak, the total
voltage is 6 + 5.6 volts or 11.6 volts. When the A. C. voltage is
at its negative peak, the total voltage is 6 4+ (— 5.6) volts or | 4
volts. The voltage across the resistor therefor varies between a
minimum of 4.4 volts and a maximum of + 11.6 volts.

Modulated direct current may be compared to a cross section
of the ocean. The depth of the water represents the D. C.
voltage, and the waves on top represent the A. C. voltage. If
the A. C. component (portion) is small compared to the D. C.
component, we say that the D. C. voltage has an A. C. ripple.
The terms pulsation, modulation, and ripple are sometimes used
interchangeably.

In radio circuits, the A. C. component is the only useful part
of modulated D. C. If we want to rock a boat, we need high
waves but the depth of the water is not so important: Waves ten
feet high in water twenty feet deep will rock a boat just as much
as waves ten feet high in water 1,000 feet deep.

When we speak of the A.C. voltage on the grid or p]ate of a
tube, we mean the A.C. component of the modulated D. C. volt-
age in the grid or plate circuit.

In or(Ier to keep the grid negative at all times we use a
negative “bias” voltage of slightly greater value than the highest
allowable positive voltage peak of the applied A. C. signal. Under
these conditions the grid voltage never swings positive.

In the plate circuit of a tube, the action of the applied grid
voltage is to increase and decrease the internal plate-cathode
resistance, thus correspondingly increasing or decreasing the plate
current above and below its normal value, but the plate current
of a normally-operated tube never reverses.

It should be understood that the modulation does not have to
be plain A. C.; it may be an irregular pulsation. The frequency
may be R. F, I. F. or A. F. and these may be modulated by a

lower frequency as explained on the next page.

9



ATWATER KENT RADIO

MODULATED RADIO FREQUENCY
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In these graphs, each unit of time represents one-hundred-thousandth of a second
(.00001 second). The audio frequency is therefore 5,000 cycles-per-second, and the
radio frequency is 130,000 cycles-per-second.
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In alternating current (A.C.) the polarity
or positive and negative terminals reverse
periodically. Thus one terminal of an A.C
generator is first positive with respect to the
other terminal, then it changes to negative,
then back to positive, and so on. The
polarity alternates.

The term negative in reference to A.C.
does NOT mean less than nothing. Nega-
tive merely means that the polarity of the
voltage is reversed. The negative peak has
the same force as the positive peak.

The value of an alternating current is con-
tinually changing. When we speak of four
volts A.C., we mean the effective value
which is equal to the value of a direct cur-
rent that would produce the same heating
effect. Actually the peak of a sine wave of
alternating current is approximately 1.4 times
the effective value. The effective value is
approximately .7 of the peak.

A cycle of A. C. is the action in which the
current starts from zero, passes through one
peak, then through the reverse peak, and
returns to zero.

An alternation is half of a cycle.

Frcquency is the number of cycles in a
given time, usually one second. Radio fre-
quencies are generally expressed in kilocycles

(K. C.) perrsecond. One K. C. equals 1,000
cycles.

The speed of electro-magnetic waves is ap-
proximately 186,000 miles or 300,000,000
meters per second.

In an electro-magnetic wave of one cycle-
per-second, the beginning of the cycle will
be one second or 300,000,000 meters away
from the end of the cycle so the wave length
is 300,000,000 meters. If there are two
cycles-per-second, the beginning of a cycle
will be one-half second or 150,000,000 meters
away from the end of the cycle. If there
arc 1,000,000 cycles-per-second, the wave-
length is 300 meters, and so on. Frequency
may be converted to wavelength and vice
versa as follows:
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Modulated Radio Frequency (Continued)

Wavelength in meters = 300,000 divided by frequency
in kilocycles.

Frequency in kilocycles — 300,000 divided by wave-
length in meters.

Electro-magnetic frequencies cover from less than one
cycle-per-second up to trillions of cycles-per-sccond. A
table of electro-magnetic frequencies will be found else-
where in this section. The particular range of frequencies
used in radio has been chosen because it is best suited for
this work. However, higher frequencies than those in the
radio range, such as invisible infra-red frequencies and
visible light frequencies can and have been used for trans-
mission as carriers of voice impulses.

If the peak voltage or amplitude of an alternating current
remains constant, it is usually termed a continuous wave
(C.W.). If the peak voltage or amplitude of an alter-
nating current does not remain constant, but varies up and
down from its effective value, it is termed modulated alter-
nating current.

In radio we are mostly concerned with radio-frequency
energy modulated at an audio frequency rate.

The process of modulation is illustrated in Figure 6-A.
The second graph represents unmodulated R. F. Note that
the peak voltage of each alternation remains constant. In
radio telephony, the unmodulated R.F. is termed the
carrier. When the carrier is modulated, the peak voltage
changes up and down from its normal value as shown in
the bottom graph.

The R.F. carrier is inaudible; even if the loud speaker
could respond to such high frequencies, they would be out-
side the range of our hearing.

It is the audio modulation or change in amplitude (volt-
age or intensity) of the carrier that produces audible sound
in the speaker after passing through the receiver. The
greater the percentage of modulation or change in ampli-
tude, the louder the audible response.

The percentage of modulation is the ratio of half the
difference between the maximum and minimum ampli-
tudes of a modulated wave to the average amplitude, ex-
pressed in per cent.

In the bottom graph, Figure 6-A, the modulation is 50%.
To get 100% modulation, the carrier would have to change
from zero up to twice its normal (unmodulated) value.

Detection
After the modulated R.F. signal has been received, it
must be rectified before it can be used to produce sound.
Rectification is accomplished by the detector which sup-
presses the effects of one side of the R. F. alternations, and
allows the audio modulation of the remaining side to affect
the phones or audio amplifier.
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ANTENNA

RADIO FREQUENCY
TRANSFORMER

Fic. 7. LELEMENTARY
Recemvine Circurr, CoM-
PRISING AN INDUCTIVELY
CourLep R. F. TRANs-

CRYSTAL
DETECTOR

PHDNES
FORMER WITH TUNED
TUNING
SeEcoNDARY CIRCUIT, A CONDENSER
CrysTAl. DETECTOR AND

Hean-PHONES.
GROUND _} _

An elementary receiving circuit requires an antenna
and ground circuit to pick-up energy from the passing
electro-magnetic waves, a tuner to select the energy of
the desired frequency, a detector to rectify the signal,
and a sound reproducer to convert the modulation of
the rectified signal into sound.

The signal may be amplified either before or after it
is rectified, or both. If amplified before, it is a radio-
frequency amplifier. If amplified after, it is an audio-
frequency amplifier.
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AUDID FREQUENCY
VARIATION

TUNER DETECTOR PHONES

GROUND

®.

F16. 7-B. THE Dgetrector ServEs To Cur OrF ONE SIDE
of THE R.F. ALTERNATIONS.
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ATWATER KENT RADIO

TUBE SYMBOLS AND SOCKET IDENTIFICATION

HaLr-Wave Rectirier. Current passes
through the tube only every other half-
cycle when the plate is positive. Fhe
current flow is only in one direction, or
rectified.

FuLL-Wave Recririer.  When con-
nected as shown in Fig. 22, on Page 24,
current passes in the same direction
through the tube during each half-cycle
of the alternating-current supply. One
plate functions during one-half cycle, and
the other plate functions during the next
half-cyvele.

TriopE (THREE-ELEMENT) Prain-
FiamMeNntT Tuse. This type of tube is
used as amplifier, detector and oscillator.
A few examples of this type are the '199,
201-A, '226 and '245.

CATHODE
GRID

\

SCREEN-
GRID

PLATE

CONTROL
GRID

I I FIL\AMENT

A measure of the effectiveness of

the grid voltage relative to that of the plate voltage in affecting

the plate current.

MurtuaL Conxpucrance: The ratio of the change in plate
current to the change in grid potential producing it, under the
condition of constant plate voltage.

—F  4F

O O
cO or

0O
s

Heater-Type
(A.C)
Screen-Grid
Four-Element
Tube

The markings
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—F  4F
+F P o O
O o cO ovr
O o o)
-F S G
Battery-Type Heater-Type
(D.C. A.C)
Screen-Grid Three-Element
Four-Element Tube

Tube

PeNTODE

PLATE

GRID

CATHODE

FILAMENT

CATHODE!

(FIve-ELEMENT)
GRID PLAIN-FILAMENT TypE TUBE.
as a power output tube. Provides high
amplification and high power output.

Tr1oDE (THREE-ELEMENT) HEATER-
Type TuBe. Detector, amplifier, and os-
cillator. The 27 tube is an example of
this type.

TETRODE (FoUR-ELEMENT) SCREEN-
Grip PLaIN-FiLaMENT-TypE Tuse. This
tube is used for radio-frequency or inter-
mediate-frequency amplification. It pro-
vides much greater amplification than
corresponding triode tubes. It is also
employed as a detector. The "22 tube is
of this type.

TrerrRopE  (FoUR-ELEMENT)  SCREEN-
Grip HeaTER-TyPE TuBe. Used as am-
plifier or detector in R.F. or I F. cir-
cuits with A. C.-filament supply. The '21
tube is an example of this type.

SCREEN-
Used

Power AxpLiFicATION : The ratip of the a]ternating-currem
power produced in the output circuit to the alternating-current
power supplied to the input circuit.

VOLTAGE AMPLIFICATION : The ratio of the alternating voltage
produced at the output terminals of an amplifier to the alter-
nating voltage impressed at the input terminals.

G
O
O
=F

Plain Filament
(A.C. or D.C)

Three-Element
Tube

o o-

P1 P2 F F
O O
O O
9 Q
O O o
F1 F2 G
Full-Wave Plain Filament
Rectifier (A.C. or D.C.)
Tube Five-Element
Pentode

SOCKET CONNECTIONS FROM BOTTOM
On some sockets, the +F and —F are reversed.
F and +F on A.C. sockets are used only for identification purposes, as the A. C. filaments have no fixed polarity,
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RADIO TUBES

A radio tube may be thought of as an ultra-sensitive
relay that will operate from exceedingly small input
power of direct voltage, or alternating voltage of any
frequency, and release locally-supplied energy of much
greater intensity than the input power.

But even the very best mechanical relay could not
begin to duplicate the versatile and amazing properties
of a radio tube.

The radio tube has no mechanical action; the input
voltage, without loss to itself, controls a stream of elec-
trons inside the tube, which is caused to flow by a local
source of electrical energy.

(a) Elements in Radio Tube

In a three-element tube such as the 201-A, 226,
171-A, 245, 250, etc., there are three elements or elec-
trodes (see Fig. 10):

1. The filament, which is heated by a low-voltage
source of electricity, emits or gives off electrons, which
have a negative charge of electricity.

2. The plate, which is maintained at a high positive
voltage with respect to the filament, surrounds the fila-
ment and it attracts the negatively-charged electrons, so
that a stream of electrons flows from the filament to
the plate.

This stream of electrons provides a path for current
to pass from the plate to the filament. The strength of

RADIO TUBE

this plate-circuit current depends on the number of elec-
trons flowing from filament to plate.

Increasing the electron-flow increases the plate-circuit
current; decreasing the electron-flow decreases the plate-
circuit current.

3. The grid, which is placed between the filament and
plate, acts to control the number of electrons flowing
from the filament to the plate; this control is exercised
by the voltage on the grid with respect to its filament.

When the grid voltage is made negative with respect
to the filament, the grid repels the electrons from the
filament and therefore diminishes the flow of electrons
from filament to plate. This decreases the plate-circuit
current.

When the grid voltage is made less negative with
respect to its filament, the repelling action of the grid
on the electrons becomes less, consequently more elec-
trons flow from filament to plate. This increases the
plate-circuit current.

The grid, through the action of its voltage, acts as a
gate or valve to control the flow of electrons from fila-
ment to plate, and it thus exercises complete control on
the plate-circuit current.

There is no time-lag in this control. Even if the grid
voltage varies up and down millions of times each sec-
ond, it will produce a corresponding variation in the
plate-circuit current.

ELECTRON RELAV/

RELAY
n—
- N "
/ ?\)\_sk"" ¢ o N
[l
SMALL L:RgE
A, C. . C.
INPUT OUTPUT
| ——
LARGE
SMALL L« A. C.
A. C. OUTPUT
INPUT

.8’
Fic. 9. Anarocy BerwreNx MECHANICAL RELAY AND Rapio Tusk.
In the top view a mechanical relay operating from a low input voltage, controls a large output by varying the value of a resistor in the output

circuit.
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This is analogous to the action of a radio tube in which a small input voltaze on the grid controls the internal plate-to-filament resistance
and thus produces a large output {from the local “B"
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ATWATER KENT RADIO

Radio Tubes (Continued)

The plate-circuit current follows the form of the grid
voltage very closely, so that the output of the tube is a
close duplicate of the input energy. In other words,
when the tube is properly operated, there is no distor-
tion.

For battery-operated tubes, three batteries are used:

1. The “A”™ or filament battery, which heats the
filament.

2. The “B” or plate-circuit battery, which makes the
plate positive with respect to the filament.

3. The “C” or grid-bias battery, which is used for
the reasons given below.

(b) Necessity for Negative Grid Bias

If the grid voltage becomes even slightly positive with
respect to the filament (or cathode), electrons will flow
from filament to grid, and current will pass from grid
to filament.

This is equivalent to placing a varying resistance load
across the grid (input) circuit at such moments that the
grid is positive.

If this condition exists in an audio-frequency ampli-
fier, it produces distortion and decrcased amplification.
In a radio-frequency amplifier, it produces decreased
amplification and broadened tuning,

For these reasons it is imperative in an amplifying-
tube circuit that the grid be kept negative with respect
to the filament (or cathode) at all times.

The negative bias must not be too great, otherwise
another form of distortion will occur. The correct bias
is determined from the characteristics of the tube at the
opcrating voltaces.

(¢) A.C.Filament Type of Three-Element Tube

As the number of electrons emitted by the filament
depends on the temperature of the filament, it is im-

[ |
S o
2 2
Z 5
(=]
BIAS BY-PASS
It I
il 1
PLATE CIRCUIT
BY-PASS
C. + B. +
Fic. 10, Turee-Eresmext VacuuMm-Tuse Crreurt wirtin

Prain FiLamest,
The output, or plate circuit, is shown in heavy lines.
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portant that the filament temperature be maintained
constant, otherwise an undesired variation in the plate-
circuit current will be produced.

Also, changes of voltage at any point on the filament
is equivalent to changing the grid voltage with respect
to that point on the filament. This will produce an
undesired variation in the electron flow. This condition
is encountered if we use a high A.C. voltage to heat
the filament.

Therefore in A. C.-filament tubes, the filament is de-
signed to operate at low voltages and also to have slow
heating qualities. In these tubes, the change in voltage
at any point on the filament is so small that its effect
on the electron flow is very slight.

(d) Heater-Type Tubes

The heater-type tube is a considerable improvement
over the plain A. C.-filament tube in the reduction or
elimination of hum.

The heater-type tube has a filament inside a porcelain
tube. A “cathode” surrounds the porcelain tube. It
consists of a cylinder of metal on which is deposited a
substance which freely emits electrons when heated.

The filament heats the cathode. The cathode, when
heated, gives off clectrons. The filament and cathode
may be regarded as one element.

Owing to the construction of the cathode, it main-
tains a constant temperature and the same voltage all
over, even when A. C. is used to heat the filament.

The electrons emitted by the cathode are attracted
to the plate, and this flow of electrons is controlled by
the erid in the manner previously described.

The symbol for a heater-type three-element vacuum-
tube is shown in Fig. 11.

PLATE
£ e
=1 p=1
CATHODE
g FILAMENT o
S o
[ -
2 A. C. FIL. SUPPLY e
z
- 2
o
BIAS BY-PASS <+
BIAS RESISTOR I
PLATE CIRCUIT
BY-PASS
B +
Fre. 11, [earter-Tyre THRee-ELEMENT Vacuum-TUBE

CIrcurrt,



ATWATER KENT RADIO

Radio Tubes (Continued)

(e) Screen-Grid Tubes

The screen-grid tube is similar in construction to the
regular three-element tube, except that an additional
element, the screen, or screen-grid has been added. This
screen, in the form of a spiral of wire, is placed between
the control-grid and the plate. The screen also covers
the top and the outside of the plate, and the bottom of
the control-grid, thus completely shielding the control-
grid from the plate.

The symbol for a plain-filament type of screen-grid
tube is shown in Fig. 12.

In this diagram it will be noted that the screen is
maintained at a positive voltage with respect to the
filament.

Electrons, attracted by the positive charge on the
screen flow from the filament and pass through the
spaces between the wires of the control grid. Most of
these electrons pass through the spaces in the screen
wires and, owing to the high plate voltage, go to the
plate.

The sensitivity or amplification of the screen-grid tube
depends, among other things, on the screen voltage.
Greatest amplification is secured when the screen is
operated at its maximum rated value. The amplification
decreases as the screen voltage is decreased. By making
the screen voltage adjustable, the output volume of the
set may be controlled. The methods of obtaining suit-
able ranges of screen voltage are described later.

For radio-frequency amplification the screen-grid tube
has two very important advantages over the ordinary
three-element tube.

First: In a three-element tube, at a given moment
while a signal is being received, the following action
takes place:

(1) (2) (3) (4
When the the electron but the and this tends to
control-grid flow plate increase the elec-
becomes more decreases— voltage tron flow.
negative— increases—
- SCREEN =
= o
GRID
g FILAMENT z
o
= s
4 A. E
z >
) =i ’
BIAS PLATE CIRCUIT
BY-PASS SCREEN BY-PASS
BY-PASS
s
VOLUME
CONTROL ‘

([
C

" ||[|||[B|!| i—

Four-ELEMENT (SCREEN-GRID) VacuuMm-TUBE
Circurr witH PLAIN FILAMENT.

Fia. 12
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From this it will be seen that (2) and (4) oppose
each other, thus limiting the available amplification of
the tube. (This opposition is present also when the
control-grid is becoming less negative.)

In a screen-grid tube, the action is different:

(1) (2) (3) (4)
When the the electron and the but, owing to the influ-
control-grid flow voltage on ence of the screen, the
becomes more decreases— the plate increase of plate volt-
negative— increases— age does not tend to

increase the fow
of electrons.

Therefore, in the screen-grid tube, there is negligible
opposition to the control by the grid of the electron
stream. As a result, the available amplification is in-
creased.

The action of the screen in shielding the electron
stream in the tube from voltage changes on the plate is
the main reason why the actual R.F. amplification of
the screen-grid tube is rated at about 50, compared to
about 8 for the old-style three-element tube.

Second: The high amplification of the screen-grid
tube could not be utilized in R. F. circuits if it were not
for the fact that the screen also eliminates capacity
coupling between the plate and grid electrodes within
the tube, and thus prevents the possibility of feed-back
between these two elements.

A more detailed explanation of this action is given
on Pages 7 to 14, inclusive, of a booklet (Ser. D. 59)
entitled A Description of the New Atwater Kent
Screen-Grid Receivers.”

(f) The Pentode Tube

The pentode tube is a five-element power amplifier.
It has twice the available undistorted output and six
times greater amplification than the customary three-
element output tube.

SCREEN
CATHODE

A.C.
FiL. SUPPLY

SCREEN _— |

BY PASS

INPUT CIRCUIT

OUTPUT CIRCUIT

BIAS
BY-PASS

-

VOLUME CONTROL

PLATE CIRCUIT
BY-PASS

F——o

BIAS RESISTOR

Fic. 13. HeATer-TyPE FoUR-ELEMENT (SCREEN-GRID)
Vacuum-Tuse Circulr,



ATWATER KENT RADIO

Radio Tubes (Continued)

SCREEN- GRID

The principle of the screen-grid tube is utilized in the
pentode to secure exceedingly high audio-frequency
amplification. In addition, the pentode has one extra
element, the cathode-grid, that enables the pentode to
handle large output power.

In order to appreciate the advantage of the pentode,
it is necessary to understand an action, termed secondary
emission, that limits the available power output of an
ordinary screen-grid tube.

There are three points to consider:

First.—A screen-grid tube that is intended for use as
a power output tube must have a high plate current.
To accomplish this, it is necessary to use a high voltage
on the screen-grid (about as high as the plate voltage).

Second.—To secure the largest possible output from
a tube, it is necessary to have the largest possible voltage
variation across the output circuit of the tube. In other
words, the variation of plate voltage (resulting from the
impressed signal) must be as large as possible.

Thus if the normal plate voltage of a tube is 250 volts,
greatest output will be secured if the plate voltage varia-
tions run from 250 volts down nearly to zero, then up
to almost 500 wvolts, then back towards zero, and so on.

From this it will be seen that the plate voltage must
decrease considerably below its normal value during
one-half the cycle of the impressed signal. The screen
voltage remains constant, and if it equals the normal
plate voltage, it will be readily seen that during one-half
the cycle of the impressed signal, the plate voltage be-
comes less than the screen voltage.

Third.—In a screen-grid tube, when electrons hit the
plate they tend to dislodge other electrons from the
plate. When the plate voltage is less than the screen-
grid voltage, the dislodged or secondary electrons will
flow from the plate to the screen-grid. This flow of
secondary electrons away from the plate is just opposite
to the desired flow of electrons towards the plate. If
this secondary emission becomes appreciable, it makes
the tube useless as a power amplifier.

(In an R.F. screen-grid tube, the plate voltage is
always higher than the screen voltage, so the secondary
electrons fall back on the plate and cause no harm.)

3 WATTS
OUTPUT

e’

45

L.

-c +8
Fic. 15.

PLATE

CATHODE GRID

CONTROL GRID EILSMENY

INPUT CIRCUIT
OQUTPUT CIRCUIT

A. C.
FIL. SUPPLY

-C4+ - B4

Fic. 14. Five ELEMENT (PENTODE) PoOowER TUBE
wiTH PLAIN FILAMENT.

From these three points we can realize that in order
to get large power output from an ordinary screen-grid
tube we encounter conditions that promote secondary
emission and thus nullify our aim.

In the pentode tube, the effects of secondary emission
are climinated by the addition of an extra element, the
cathode-grid, which is placed between the screen-grid
and the plate, and is connected internally to the centre-
point of the filament.

The secondary electrons emitted from the plate find
themselves surrounded by the zero-potential cathode-
grid, through which they would have to pass in order
to reach the screen-grid. As the electrons have a nega-
tive charge they are repelled from the cathode-grid and
are attracted by the positive voltage on the plate, even
when the plate voltage is low, so they fall right back
onto the plate and therefore have no effect whatsoever
on the action of the tube.

The addition of the cathode-grid makes it possible to
use a high screen-grid voltage, and also allows the plate-
voltage variations to decrease almost to zero, thus pro-
viding high output power without any ill-effects from
secondary emission.

PENTODE

3 WATTS
OUTPUT

L

O~E PeENTODE poES THE WORK OF THREE OrpiNARY TUBES.

For the same input voltage at E and E1, the one pentode provides as much audio amplification and power output as the combination
of one ’'27 and two '45s.
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ATWATER KENT RADIO

AN EXPLANATION OF THE ACTION OF ATWATER KENT
TUNED-R. F. SCREEN-GRID RECEIVERS

Some idea of the action of Atwafer Kent tuned-R.F.
screen-grid reccivers may be gained by studying the
diagram of early Model 55 and 55-C in Fig. 15-A.

We will first briefly review the nature of radio broad-
cast energy, then consider the receiving circuit, and
finally the power supply system in A.C.-operated models.

A. Energy Radiated from Transmitter

The electro-magnetic energy radiated by the antenna
of a broadcast station has a definite normal frequency
somewhere in the broadcast range of radio frequencies.
The broadcast range extends from 550,000 cycles-per-
second to 1,500,000 cycles-per-second. (This may also
be expressed as 550 K. C. to 1,500 K. C., where K.C.
is the abbreviation of kilocycles and is equivalent to
1,000 cycles-per-second.)

This normal operating frequency of a broadcast sta-
tion is known as the “carrier” or carrier frequency.

When the broadcast station is transmitting voice or
music, the audible sound, operating through a micro-
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phone and amplifier, causes audio-frequency variations
in the strength, or intensity, of the carrier frequency.

This variation of the strength of the carrier frequency
is known as modulation. The carrier frequency is in-
audible. It is the effect of the audio-frequency variation
of intensity of the carrier, i._e., the modulation, that
produces audible sound in the speaker after passing
through the receiver.

The audible sound from the speaker, caused by the
modulation of the carrier, is a close duplicate of the
original sound at the transmitter.

(Note.—In many of the diagrams in this section of the
Manual, we have intentionally omitted the by-pass con-
densers in order to make the diagrams clearer. Also
note that it is standard engineering practice to measure
the plate, screen, and grid voltages of a tube with respect
to the cathode terminal in heater-type tubes, and with
respect to the negative filament terminal (—F) in plain-
filament type tubes. This practice is followed closely
in the service manual.)
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This circuit has two stages of screen-grid radio-frequency amplification, plate-detection,

and a ‘'double-audio” output stage.
circuit is given in the accompanying text.
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Volume is controlled by changing the screen, voltage of both R. F. tubes.
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one slage of resistance-coupled audio-frequency amplification,
An explanation of the action of this



ATWATER KENT RADIO

B. TUNED-R.F. SCREEN-GRID AMPLIFIER

A very small portion of the electro-magnetic energy
radiated by the antenna of the broadcast station is in-
tercepted in the antenna circuit of the receiver. It then
acts upon the radio-frequency amplifier in the manner
described below.

(a) Action of R.F. Anplifier with Transformer
Coupling

In the early type of Atwater Kent screen-grid re-
ceivers, the R.F. transformers are of the usual induc-
tively-coupled type as shown in Fig. 16. Each of these
transformers has a primary winding and a secondary
winding.

(b) Action of No. 1 R.F.T.

The electro-magnetic R. F. energy intercepted by the
antenna causes an R. F. voltage to be developed in the
antenna circuit which causes a current flow through
the primary of No. 1 R.F. T.

The current in the primary coil sets up a magnetic
R.F. field around the coil. This field ““cuts™ the turns
of the secondary coil and induces a voltage in the
secondary. This voltage is greater as the voltage across
the primary becomes greater.

If the transformer is not tuned to the frequency of
the signal, the voltage across the primary will be small
and hence also the secondary voltage will be small.

When the transformer is tuned to the signal fre-
quency, the voltage across both the primary and sec-
ondary coils will be a maximum and thus the maximum
voltage will be applied to the input of the 1st-R. F. tube.

(c) Action of the 1st-R.F. Tube
The R.F. voltage across the secondary of No. 1
R.F.T. is applied to the grid and cathode of the 1st-

iR

No.1R.F. T. No.2R.F, T,

R.F. tube. This causes an R.F. variation in the grid
voltage of the 1st-R.F. tube.

The varying grid voltage affects the electron-flow be-
tween cathode and plate, thus producing variations in
the plate-circuit current. These variations in the plate-
circuit current are identical in form to the antenna-
current variations, but of much greater intensity, owing
to the amplifying properties of the 1st-R. F. screen-grid
tube.

(d) Coupling Between 1st- and 2nd-R. F. Tubes

The R. F. variations or pulsations in plate-circuit cur-
rent set up a corresponding R.F. voltage across the
primary of No. 2 R.F. T., which is a maximum when
the secondary circuit is tuned to the frequency of the
pulsations in the primary circuit. The induced R.F.
voltage across the secondary of No. 2 R.F. T. is like-
wise a maximum under this condition.

(e) Action of 2nd-R.F. Tube

The R.F. voltage across the secondary of No. 2
R.F. T. causes a variation in the grid voltage of the
2nd-R. F. tube. The grid-voltage variation affects the
cathode-plate electron-flow and produces current varia-
tions in the plate circuit of the 2nd-R. F. tube. These
pulsations are similar to those in the Ist-R.F. plate cir-
cuit, but of much greater intensity, owing to the ampli-
fying properties of the 2nd-R. F. screen-grid tube.

(When a 3rd stage of radio-frequency amplification
is used, its action is similar to that of the 2nd-R.F.
stage.)

(f) Coupling Between 2nd-R.F. and Detector Tubes

The current-variations or pulsations in the plate cir-
cuit of the 2nd-R. F. tube set up an R. F. voltage across
the primary of No. 3 R.F. T.

2R

No.3R. F.T. D

/

/

LOCAL-DISTANCE
SWITCH
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+B, R. F.

F1c. 16. ELeEMENTARY CIr: UIT oF RaAp1o-FrEQUENCY AmpLIFIER USING Two ScreeN-Grip Tuses
wirH TRANSFORMER COUPLING.
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ATWATER KENT RADIO

Tuned-R. F. Screen-Grid Amplifier (Continued)

The R.F. voltage across the secondary of No. 3
R.F.T. is applied to the grid and cathode of the de-
tector tube, as described later.

(g) Prevention of Feed-Back

As mentioned previously, the screen in each R.F:
amplifying tube prevents feed-back of R. F. energy from
the plate (output) circuit to the grid (input) circuit.

The use of screen-grid tubes, with their high ampli-
fication properties in R.F. circuits, combined with cor-
rect engineering design of the circuit, results in an ex-
tremely sensitive and selective R. F. amplifier.

(h) Action of the Local-Distance Switch (Fig. 16)

The primary of No. 2 R.F.T. is tapped and con-
nected to a “local-distance™ switch in such a way that
either a part of the primary winding, or the entire
primary winding, may be connected in the plate circuit
of the 1st-R. F. tube.

By using only a part of the primary, the R. F. voltage
which can be built up across this section of the primary
is greatly reduced.

When receiving local stations, the switch is turned
anti-clockwise so that only a portion of the primary of
No. 2 R.F. T. is in use.

This decreases the total R.F. amplification and re-
duces the possibility of overloading the detector tube
when receiving local stations. It also reduces the pos-
sibility of distortion which may occur in early-type
models when, in order to reduce the volume, the volume
control is turned near minimum, thus making the screen-
voltage almost zero. However, this condition can be
brought about only if the local-distance switch is in-
correctly turned to the ““distance™ position when receiv-
ing local or powerful stations.

In later-type models, the screen voltage cannpt be
reduced below a certain minimum value, thereby elimi-

1s7

No.1R.F.T. iR STOPPING  No.2R.F.T.

CONDENSER

<o
a

LOCAL-DISTANCE
SWITCH CONDENSER
BLACK RUB. COVERED

nating the possibility of the distortion described in the
paragraph above.

(i) Action of R. F. Amplifier with Auto-Transformer
Coupling

In later-type models the R. F. tubes are coupled with
auto-transformers (No. 2 and No. 3 R.F. T.) as shown
in Fig. 17.

Each auto-transformer has only one winding and it
serves both as the primary and secondary windings of
the ordinary two-coil transformer. This winding has a
tap at about the center.

A fixed “stopping™ condenser is mounted on the out-
side of the coil form. One terminal of this condenser
is connected to the center-tap of the R.F. auto-trans-
former. The other terminal of the stopping condenser
is connected to the plate circuit of the preceding tube,
as indicated in Fig. 17.

The stopping condenser permits the R. F. currents in
the plate circuit of the tube to flow through the auto-
transformer, but it prevents short-circuiting of the
plate-voltage supply.

The +B voltage is applied to the plates of the R.F.
tubes through R.F. choke coils, R.F.C. No. 1, and
R.F.C. No. 2. These chokes permit the flow of steady
plate current but prevent the passage of R.F. current-
variations, thus forcing them to flow through the auto-
transformers.

The action of the auto-transformer circuit is very
similar to that of the ordinary R. F. transformer circuit.

The local-distance switch in the auto-transformer
coupled R.F. amplifier is arranged differently in order
to secure a greater step-down in output volume when
switching from the distance to the local position. The
step-down of output volume in this case is intentionally
designed to be much greater than in the early models.

2ND
STOPPING

2R conoensea D

+B, R. F.

F16. 17. ELEMENTARY CIRCUIT 0F Two-STAGE ScREEN-GRID RaAp10-FREQUENCY AMPpLIFIER UsING
AuTto-TRANSFORMER COUPLING.
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ATWATER KENT RADIO

Tuned-R. F. Screen-Grid Amplifier (Continued)

The connections of the local-distance switch in the
auto-transformer coupled R.F. amplifier are shown in
Fig. 17.

When the arm of the switch is turned clockwise to
make contact with the plate side of R. F. C. No. 1, the
plate of the 1st-R. F. tube is coupled to the grid circuit
of the 2nd-R.F. tube through the 1st stopping con-
denser. This provides maximum amplification.

When the switch is turned anti-clockwise to the
“local™ position, the only coupling between the 1st- and
2nd-R. F. tubes is that provided by the slight capacity
between the plate lead from the 1st-R. F. tube, and the

lead from the st stopping condenser, as both of these
leads run to the switch.

The local-distance-switch condenser (formed from
two pieces of wire twisted together and covered with
soft black rubber tubing) has a capacity approximately
equal to that between the plate and screen electrodes
and leads of the 1st-R. F. tube.

The local-distance switch condenser acts as a substi-
tute for the plate-screen capacity of the 1st-R.F. tube
when the switch is turned from the “distance™ to the
“local™ position. This prevents detuning of the grid
circuit of the 2nd-R. F. tube.

C. THE DETECTOR CIRCUIT

A greatly magnified reproduction of the received
broadcast energy is delivered by the R.F. amplifier to
the grid circuit of the detector tube.

This amplified energy, as previously described, con-
sists of an R.F. alternating voltage which, of course,
has positive and negative half cycles.

Each side (positive and negative) of the alternations
is modulated, or varied in intensity, at an audio-
frequency rate.

(This audio-frequency modulation corresponds to the
sound waves of voice or music at the transmitter.)

It is the function of the detector tube to suppress the
effects of one side of the R.F. alternations, and allow
the A.F. modulation of the remaining side to produce
A.F. current variations in the detector plate circuit.

The effects of either the negative or the positive side
of the applied R. F. alternations may be suppressed.

There are two main types of three-element vacuum-
tube detector circuits which are used to obtain the above
results:

(a) First, the “grid detection” method, using a grid
condenser and leak, as shown in Fig. 18. This method
is used in Model 61 and 67. With this circuit, the plate
current varies below normal when a signal is being re-

GRID
CONDENSER

-

Il

R. F.
TRANSFORMER

1\

>
MODULATED R. F. %
& P
—_— GRID
LEAK

ceived, indicating that the grid voltage becomes more
negative.

The exact explanation of the action of this circuit is
rather involved. For our purposes, it is sufficient to
know that the grid, being isolated by the grid condenser
from direct connection to the cathode circuit (except
through the grid leak), accumulates a negative charge
when the R.F. voltage variations are applied to the
grid condenser. This charge leaks off, at the modulating
frequency, through the grid leak, which has a resistance
of several million chms.

The result is that the electron flow between plate and
cathode decreases below normal at a radio-frequency
rate, and the amount of this decrease varies at an audio-
frequency rate, corresponding to the modulation of one
side of the applied R. F. voltage alternations in the grid
circuit.

The A. F. variation of plate-circuit current sets up an
A.F. voltage across the primary of No. 1 A.F. T,
which has a high effective resistance (impedance, or
opposition) to A.F. current variations. The A.F. volt-
age across the primary induces an A.F. voltage across
the secondary; this A.F. voltage is fed into the audio-
frequency amplifier.

DET. PLATE
R. F. CHOKE

A. F.
TRANSFORMER

PRIMARY

»PHONE"
CONDENSER

+8, DETECTOR

Fic. 18. Circuir ofF Turee-ELEMENT VacuuM-TuBe DErEcTorR UsING THE GRID-CONDENSER—
Grip-LEAK METHOD 0OF DETECTION.
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ATWATER KENT RADIO

The Detector Circuit (Continued)
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In the A. C.-operated screen-grid models, resistance coupling is used between the detector plate circuit and the 1st-A. F. grid circuit.

However, for

the sake of easy comparison with Fig. 18, A. F. transformer coupling is shown above.

(b) The second method of detection with a three-
element vacuum-tube circuit is termed “plate detection,”
and it is employed in the A.C.-operated screen-grid
models.

In this circuit, Fig. 19, the grid of the tube is main-
tained at a relatively large negative voltage with respect
to the cathode.

Because of this negative grid voltage, the plate-circuit
current is extremely low.

When the modulated R.F. voltage supplied by the
R.F. amplifier is impressed on the grid bias voltage, it
makes the grid voltage alternately more negative and
less negative than its normal bias value.

When the grid is more negative than its normal bias,
the plate current, being already very low, cannot de-
crease appreciably.

However, when the grid voltage is less negative than
its normal bias, it produces an increase in the plate
circuit current.

In other words, the effect of the negative half-cycles
of the applied R.F. voltage alternations is suppressed,
and the A. F. modulation of the positive half-cycles pro-
duces an A. F. variation in the plate-circuit current.

This A.F. current variation sets up an A. F. voltage
across the primary of No. 1 A.F. T. The A.F. output
of this transformer feeds the audio amplifier.

(This method of detection may also be described as
operating the detector tube on the “bottom bend™ of its
plate-current—grid-voltage characteristic, at which point
an increase of negative voltage on the grid does not
decrease the plate current, but a decrease of negative
voltage does increase the plate current.)

With this method of detection, the plate-circuit cur-
rent increases when a signal is received.

D. THE AUDIO-FREQUENCY AMPLIFIER

As its name indicates, the audio-frequency amplifier
is used to amplify the audio-frequency (A.F.) output
of the detector tube.

The audio amplifier must be so designed that it will
not alter the form or shape of the audio-frequency
energy delivered to it by the detector tube. If any such
alteration does occur, the reproduction will be distorted
from its original form.

The amplification must be the same at all audio fre-
quencies, otherwise some frequencies will be submerged,
and other frequencies will be exaggerated, resulting in
unnatural reproduction.

All Atwater Kent screen-grid receivers (prior to the
introduction of the pentode tube in Model 84) have two
stages of audio-frequency amplification. The 2nd, or
output stage, has two tubes, which make available more
than twice the output power of a single tube.

These audio amplifiers, in conjunction with the screen-
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grid R. F. tubes, have ample reserve power, which, as in
the case of a high-powered automobile, is seldom used to
its maximum capacity.

The audio-frequency amplifier in the A.C.-operated
models is somewhat different from that used in Magdel
61 and 67. The latter two models are designed to have
greater amplification for each audio stage in order to
compensate for the necessarily lower plate voltages.

The principal difference between the two audio ampli-
fying systems is in the method of coupling the detector
to the 1st-A. F. tube.

In the battery-operated and direct-current receivers,
Model 61 and 67, an audio-frequency transformer is
used to couple the detector and 1st-A. F. tubes.

In the A. C.-operated models, “resistance coupling” is
used between the detector and 1st-A. F. tubes.

A brief explanation of the action of these two
methods of coupling is given on the next page.
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ATWATER KENT RADIO
. The Audio-Frequency Amplifier (Continued)

(a) Transformer-Coupled 1st-Audio

In Fig. 19, the A.F. voltage which is set up across
the primary of No. 1 A.F. T, as a result of A.F. vari-
ations in the detector plate-circuit current, induce a
corresponding A. F. voltage across the secondary of No.
1 A.F.T. The voltage across the secondary is greater
than the voltage across the primary because the trans-
former has a step-up ratio, that is, more turns in the
secondary than in the primary.

The A.F. voltage across the secondary of No. 1
A.F.T. is impressed on the normal grid bias voltage of
the 1st-A. F. tube.

As a result, the grid voltage becomes alternately less
negative and more negative than its normal bias value,
thus producing corresponding variations in the 1st-A. F.
plate-circuit current equally above and below its normal
value.

The current variations in the 1st-A.F. plate circuit
are exactly similar to the A. F. current variations in the
detector plate circuit, but of much greater amplitude or

power owing to the amplification provided by No. 1
A.F.T. and the 1st-A. F. tube.

DET.—1st A. F. COUPLING
CONDENSER

D yd 1A

P4

. 18t A. F. GRID
LEAK

DET. COUPLING
RESISTOR

DET. FILTER
CONDENSER

——

I

-8 +B, DETECTOR

Fic. 20. DiacraM SHewiNG RESiSTANCE CoupLING BETWEEN
Derector AND 1sT-A.F. TuBEs.

(b) Resistance-Coupled 1st-Audio

Fig. 20 shows resistance coupling between the detector
and 1st-A. F. tubes.

In this circuit the grid of the Ist-A.F. tube is con-
nected to the negative end of a bias resistor in its
cathode circuit through a grid leak of about one-tenth
of a megohm. This leak provides a path for the grid
bias voltage to reach the grid, and it also prevents the
accumulation of a negative charge on the grid.

The A.F. current variations in the detector plate
circuit set up an A.F. voltage across the detector-
coupling resistor. This A.F. voltage is fed to the grid
of the 1st-A. F. tube through a fixed condenser of large
capacity which has low effective resistance to A. F. cur-
rent variations, but very high effective resistance to D. C.

The A.F. voltage which is fed through the coupling
condenser is superimposed on the normal grid bias volt-
age of the 1st-A.F. tube.
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As a result, the grid voltage becomes alternately less
negative and more negative than its normal bias value,
thus producing corresponding variations in the 1st-A. F.
plate-circuit current equally above and below its normal
value.

The current variations in the 1st-A.F. plate circuit
are exactly similar to the A.F. current variations in the
detector plate circuit, but of greater amplitude, owing
to the amplification provided by the 1st-A. F. tube.

(c) The “Double-Audio” Output Stage

Except for the method of securing grid, plate, and
filament voltages, the action of the double-audio output
stage shown in Fig. 26 on Page 27 is typical of all
double-audio output stages in Atwater Kent screen-grid
receivers,

The A.F. variations in the plate-circuit current of the
IstA. F. tube produce an A.F. voltage across the pri-
mary of the input A.F. transformer. This induces a
corresponding A. F. voltage across the secondary.

A tap connection is made to the center of the sec-
ondary of the input A.F. transformer. This tap is
connected to the negative end of a bias voltage. The
positive end of the bias is connected to the filament cir-
cuit of the 2nd-A. F. tubes, thus maintaining the grids
of both tubes at a negative voltage with respect to their
filaments.

The plate of each 2nd-A. F. tube is connected to the
primary of an output A.F. transformer. A center-tap
on this primary is connected to the positive terminal of
a high-voltage D. C. supply.

The A.F. voltage developed across each half of the
secondary of the input A.F. transformer is superim-
posed on its normal grid bias voltage.

This makes the grid voltage of each tube alternately
less negative and more negative than its normal bias
voltage, and produces corresponding variations in the
plate-circuit current of each tube equally above and
below its normal value.

When the grid voltage of one 2nd-A. F. tube is be-
coming more negative, the grid voltage of the other
2nd-A. F. tube is becoming less negative; consequently,
the plate-circuit current of one decreases as the plate-
circuit current of the other increases.

This produces a co-operating A.F. variation of cur-
rent through the primary of the output A.F. trans-
former. As the primary has a high opposition to A.F.
current variations, an A. F. voltage is set up across the
primary.

This A.F. voltage across the primary of the output
transformer is similar in form to the A. F. voltage across
the primary of the input A. F. transformer, but of much
greater power owing to the amplification provided by
the 2nd-A. F. tubes.

The advantages of the double-audio output stage are
briefly as follows:

1. The two tubes acting together provide more
than twice the available undistorted output power of
one tube of the same type.

2. The double-audio output tubes balance out any
variation or ripple in their plate-voltage or grid-
voltage supply, thus reducing hum. In order to
secure this balanced condition it is necessary to use
matched tubes.
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The Audio-Frequency Amplifier (Continued)

E. The Electro-Dynamic Speaker.

The Atwater Kent electro-dynamic speaker, which is
used to convert the electrical output of the audio-
frequency amplifier into audible energy, or sound waves,
has a practically uniform response to all audio fre-
quencies.

The A.F. voltage across the primary of the output
transformer induces an A.F. voltage of much smaller
value in the secondary (owing to the step-down ratio of
this transformer). This low A.F. voltage is fed into
the voice coil of the speaker. The voice coil has low
resistance, consequently on a strong signal the A.F.
current in the voice coil circuit is comparatively high.
The magnetic field produced by flow of current through
the voice coil reacts against the constant powerful field
of the electro magnet, thus producing motion of the
voice coil.

F. A Summary of the Action of the Receiving
Circuit

We have now studied the action of the various sec-
tions of the receiving circuit, and before beginning to
study the power supply system, it may be helpful
briefly to review what we have read.

1. The R.F. amplifier selects the frequency of one
broadcast station, excludes all other stations, and ampli-
fies, without distortion, the energy received from the
desired station.

2. The detector circuit rectifies the amplified R.F.
energy and allows the modulation of this energy to
affect the audio-frequency amplifier.

3. The audio-frequency amplifier increases the power
ofbthe audio-frequency energy delivered by the detector
tube.

4. The electro-dynamic speaker converts the electrical
output of the audio-frequency amplifier into audible
energy or sound waves.

THE POWER SUPPLY SYSTEM IN A.C.-OPERATED MODELS

The power supply system must take the 110-volt A. C.
(alternating-current) and from it produce high-voltage
D. C. (direct-current) for the plate and screen circuits,
low-voltage direct-current for the grid circuits, and low-
voltage alternating-current for the filament circuits.
This is done in this way:

A. The Power Transformer

The 110-volt A. C. supply is fed into the primary of
a power transformer (see Fig. 21). There are four
secondary windings on this transformer:

(a) The 2nd-A.F. filament winding provides 2.5
volts A. C. for the filaments of the 2nd-A. F. tubes.

POWER TRANSFORMER

3
HIGH VOLTAGE
1 WINDING
ON-OFF -
TOGGLE =
SWITCH 2
ol
—O
z > RECTIFIER FIL.
110 VOLT CABLE = ® WINDING
«
-9
R. F.- DET.-1st A.F.

FIL. WINDING

Fic. 21. Tue Power TraNsforMER Takes 110 Vorrs A.C.
AND TRANSFORMS 1T INTO HIGHER AND LOWER VALUES
OF ALTERNATING CURRENT AS INDICATED ABOVE
(EarLy MoDEL 55).

2nd A. F. FIL,
WINDING
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(b) The R.F.—detector—1st-A. F. filament winding
supplies 2.5 volts A.C. for the filaments of the R. F.—
detector—1st-A. F. tubes.

(c) The rectifier filament winding supplies § volts
A. C. for the filament of the rectifier tube.

(d) The high-voltage winding provides about 350
volts A. C. to each plate of the rectifier tube (measuring
from the center tap of the high-voltage winding to each
plate of the rectifier).

These values of secondary voltage are obtained by
designing the transformer in accordance with a funda-
mental electrical principle that the ratio of primary volt-
age to secondary voltage is equal to the ratio of primary
turns to secondary turns.

POWER TRANSFORMER RECTIFIER TUBE

HIGH VOLTAGE
(> WINDING

FILANENT

ON-OFF
TOGGLE
SWITCH

+

PULSATING
DIRECT CURRENT

p. -
A

110 VOLT CABLE RECTIFIER FIL.

WINDING

PRIMARY

Fie. 22. Tue Hicu-VorLrace A.C. 1s CONVERTED INTO

PuLsarine D.C. By A “FuLL-WAvE” RECTIFYING
TuUBE, AS SHOWN ABOVE.
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The Power Supply System (Continued)

B. Rectifying and Filtering the High-Voltage A. C.

The high-voltage A. C. must be converted into high-
voltage D. C. before it can be used to supply the plate,
screen, and grid circuits of the receiving tubes. This
conversion is accomplished by rectifying the high-
voltage A.C. (through use of a “full-wave” rectifying
tube), as shown in Fig. 22, and feeding the resultant
pulsating D.C. into a filter circuit which delivers a
smooth high-voltage direct-current output, similar to
that provided by “B” batteries.

The filter circuit, Fig. 23, contains audio-frequency
chokes and large filter condensers.

The filter chokes, which are connected in series with
the line, offer a high opposition to the alternating cur-
rent component of the pulsating D. C. which is sup-
plied by the rectifier tube. The chokes therefore tend
to prevent passage of the pulsations in current, but offer
only slight resistance to the direct-current portion of
the current.

The filter condensers, connected across the supply
lines, have low effective resistance to the A. C. compo-
nent of the pulsating D. C. which is supplied by the
rectifier tube. The filter condensers therefore tend to
short-circuit the pulsations in the current, but as the
condensers have a very high opposition to D. C,, they
do not affect the D. C. component of the pulsating D. C.
supply.

The result of the action of the filter circuit is that
the pulsations (in the direct-current furnished by the
rectifier tube) are smoothed out, and after passing
through the filter circuit, the current is practically pure
D. C., and hence will not introduce any hum in the
receiver. See Fig. 27 on Page 28.

(The detector and 1st-A. F. plate circuits have sep-
arate additional audio-frequency filters, comprising a
filter resistor and filter condenser, which serve to pre-
vent undesired reaction between the plate currents,
which reaction has a tendency to occur owing to the
coupling provided by the common supply.)

C. DISTRIBUTING THE HIGH-VOLTAGE D.C. TO MEET THE
REQUIREMENTS OF THE RECEIVING TUBES

After the high-voltage A.C. has been rectified and
filtered into pure D.C., it is distributed among the
tubes in such a way as to meet the voltage requirements
of each tube.

(a) Feeding the Plate Circuits

In order to understand how the correct voltages are
applied to each tube, it is helpful to study the circuit of
early Model 55 in Fig 15-A, and note that the negative
line of the filter circuit goes through the speaker field
coil to the chassis. Also, by tracing out the plate circuit
of each tube, and the screen circuit of each R.F. tube,
it will be found that these are all fed from the positive
line of the filter circuit.

After entering the plate or screen circuit, how does
the current get back to the negative side of the filter
circuit?

The return path for each plate and screen circuit is
across the electron-stream between plate and cathode, or
screen and cathode, then through the bias resistor for
that tube and back to the negative line (chassis) of the
filter circuit.

(In the 2nd-A. F. tubes, the return path of the plate
circuit is somewhat different, as will be described later.)

(b) How Grid Bias is Obtained

The plate current of each tube, or the plate and
screen current of each R.F. tube, flows through the
bias resistor.

This current produces a voltage across the bias re-
sistor and, if the grid return of the tube is connected to
the negative end of the resistor, the grid will be held at
a negative voltage with respect to the cathode.

This voltage (across the bias resistor) constitutes the
grid bias for the particular tube. The value of the bias
voltage is governed by the resistance of the bias re-
sistor, and by the value of the total current flowing
through the bias resistor.

This may be understood more readily by studying
Fig. 24 which shows the complete plate circuit of an
R. F. tube. Here, as indicated by arrows, the current
flows from the positive side of the filter circuit through
the primary of the R.F. transformer, across the plate-
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cathode electron path, through the bias resistor, and
back to the negative side of the filter circuit.

The grid-return of the tube is through the secondary
of the left-hand R.F. T. and thence to the negative end
of the bias resistor. The voltage across the bias re-
sistor (measured with a high-resistance D. C. voltmeter
“V™), which is produced by the flow of plate and
screen current, serves to make the grid negative with
respect to the cathode.

(c) Measuring the Grid Bias
In actual measurement of the grid bias, we recom-
mend measuring from the grid of the tube to the

R.F.T.

cathode, as shown in Fig. 29, in order to check the
continuity of the grid circuit and measure the bias in
one operation. However, in doing this, if the grid
return path or the bias resistor has a high resistance
in proportion to the resistance of the voltmeter,eTthe
measured voltage will be less than the voltage across
the bias resistor. This is true when measuring the /1st-
A.F. and the detector grid voltages in the A.C.
operated screen-grid models. In the voltage tables for
these models we give the detector and 1st-A.F. grid
voltages as measured from grid to cathode with the 0-50
scale of a one-thousand-ohm-per-volt meter. The actual
normal bias voltage is higher.
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The Power Supply System (Continued)

(d) Tracing the Bias Circuit

In the complete diagram of early Model 55, Fig 15-A,
it is not as easy to trace out the complete plate-circuit
path of each tube, as it is in Fig. 24. This is caused
by the fact that in a desire to make the complete dia-
gram (Fig. 15-A) follow the actual wiring of the set, so
it will be most helpful in service work, we have shown
separate chassis connections for the grid circuits, cathode
circuits, and negative end of the main filter circuit.

This may be appreciated by comparing Figs. 24
and 25, which are identically the same electrically, but
appear different because in Fig. 24 there is one chassis
connection for all the circuits, while in Fig. 25 the
chassis connections are shown separately.

(e) How Grid Bias is Obtained for 2nd-A.F. Tubes

The grid bias for the 2nd-A. F. tubes could be secured
by connecting the filaments of these tubes to the nega-
tive end of the filter circuit through a suitable resistor,
and connecting the grid return (center-tap of the sec-
ondary of the 2nd-A.F. in-put transformer) to the
negative end of this resistor.

However, as the 2nd-A. F. bias voltage must be about
45 volts for the 245 tubes, and about 80 volts for the
250 tubes, it would not be economical to use this high
voltage (which is subtracted from the total voltage
available for the plates of the 2nd-A.F. tubes) merely
for biasing the 2nd-A. F. tubes.

Therefore, a different method is used, as shown in
Fig. 26. Here the speaker field coil is used as a filter
choke and is connected in the negative line of the filter
circuit. The field coil has resistance, and, as the D. C.

currents of all plate and screen circuits flow through
the negative line of the filter circuit, and therefore
through the field coil, there is a D.C. voltage across
this coil.

In Model 66, the voltage across the field coil is about
80 volts. Therefore, by connecting the filament circuit
of the 2nd-A.F. tubes to the positive side (chassis) of
the field coil, and connecting the grid return of the
2nd-A. F. tubes to the negative end of the coil, the grids
of the 2nd-A. F. tubes are maintained at 80 volts nega-
tive with respect to their filaments.

The connection to the filament circuit is made through
the center-tap of a filament-shunt resistor for the reason
explained previously.

In the A. C.-operated models which employ 245 and
171-A tubes, requiring a grid bias of about 45 volts, a
similar biasing system is used, but instead of using the
entire voltage across the field coil, a potentiometer ar-
rangement of resistors is connected across the field coil
so that the correct portion of the total voltage is avail-
able for grid bias of the 2nd-A. F. tubes. This is shown
in the diagram of early Model 55, Fig. 15-A, and also in
Fig. 27.

Because of this careful engineering design, the speaker
field coil serves three purposes:

1. It acts as a filter choke, thus helping to smooth
out the plate-voltage supply.

2. The D. C. voltage across the field coil is used in
whole or in part to bias the grids of the 2nd-A. F. tubes.

3. The total plate current of the tubes, flowing
through the field coil, produces a strong magnetic field
in the circular air-gap of the speaker magnet.
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The filament circuit of the 2nd-A. F. tubes is connected to the positive side (chassis) of the field coil, and
the grid-return (center-tap of the secondary of the input A.F. transformer) is connected to the negative side
of the field coil. The bias voltage is measured with a high-resistance D. C. voltmeter “V.”

The above diagram does not show the grid-filter resistor and condenser which are used in Model 66,
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The Power Supply System (Continued)

(f) How the Screen-Grid Voltage is Controlled

The sensitivity of the R.F. amplifier, and conse-
quently the output volume of the set, may be controlled
by regulating the screen voltage.

When the screen voltage is adjusted to its maximum
value, the R.F. amplifier has greatest sensitivity and
amplification. Both of these factors decrease as the
screen voltage is decreased.

For engineering and production reasons the circuit
arrangement for securing the correct screen voltage

SR 111V ey

varies in different models, and also in different types of
the same model. The arrangement used in Model 55
and 55-C is shown in Figs. 28 and 29.

(g) The Complete D. C. Distributing System

Having now reviewed the rectifying and filtering cir-
cuit, and having described how the plate, grid, and
screen voltages are obtained, it will prove helpful to
study Fig. 27, which shows the complete D.C. dis-
tributing system for later Model 55.
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ATWATER KENT RADIO

IMPORTANT FACTS THE ATWATER KENT DEALER SHOULD KNOW

1. Replacing R.F. Transformers.

Atwater Kent dealers should keep constantly in mind
this fact:

Single R.F. transformers are not sold separately.

When a single R.F. transformer in a set becomes
burned out or damaged, it is necessary to replace the
entire R. F. transformer group or assembly. This is due
to the fact that these coils are matched in groups at the
factory and sold from the factory in complete groups
only.

If you do not have a replacement group in stock, re-
turn the group containing the damaged coil or coils to
your distributor who will exchange it for a new group
and charge you only for the coil or coils needing replace-
ment. Refer to parts list for prices of replacements on
each type of set.

2. Replacing Coils in Magnetic Speakers.

Coils for magnetic (horn or cone) type speakers are

not sold separately.

This is due to the fact that when a new coil is in-
stalled it is necessary to remagnetize the poles which
can only be done at the factory. When you have a
speaker unit with burned out coil, return the unit to
the distributor who will replace it and charge you only
for the burned out coil plus a small labor charge.

3. Replacing Carbon-Type Volume Controls.

Parts for carbon-type volume controls (used in later

screen-grid sets) are not sold separately.

Owing to the fact that special tools are required for
assembling carbon-type volume controls, parts for this
type control are not furnished separately. When one
of these controls develops trouble, return it to your
distributor for replacement at a charge for labor and
material involved.

4. Operating 25-Cycle Sets on 60-Cycle Current.

A receiver designed for 25-cycle operation will func-
tion satisfactorily on 25-, 40- or 60-cycle current. How-
ever, a 60-cycle set must not be operated on 25-cycle
or 40-cycle current, otherwise overheating and damage
will result.

5. Converting D. C. Sets to A. C. and Vice-Versa.
The dealer may frequently be confronted with the
question as to the possibility of changing over a D.C.
set for use on A.C. or vice-versa. The cost of making
any such change would be entirely prohibitive, con-
sequently the only solution in a case of this kind (where
the current is changed or customer moves to a location
where current is different) is a trade-in for a model
using the current called for. If the dealer can not
handle the exchange himself he should take the matter
up with his distributor. One exception to this may be
mentioned in the case of an A.C. set which may be
operated from a D. C. line by using a small motor gen-
erator—these can be purchased for as low as $50.00.

6. Operating a Radio on a 32-volt D. C. Lighting System.

Probably the most economical method of utilizing the
32-volt farm lighting system for radio is to use a stand-
ard A. C.-type receiver in connection with a small motor
generator, designed to operate on 32-volts D.C. and
deliver 110 volts A.C. There are several such gen-
erators available at reasonable prices.

June, 1931

29

A 6-volt battery-type receiver may be operated on
32 volts by using a suitable resistor (several commercial
types are available) in series with the line, to reduce
the voltage to that required for the filaments of the
tubes. Resistors equipped with automatic cut-out to
prevent overload are available.

The 32-volt system cannot be utilized to supply the
plate or “B” voltage to a battery-type set. This must
be supplied by dry “B” batteries. Storage “B” batteries
which can be recharged (in sections) from the 32-volt
system are also available.

7. Use of the Electro-Dynamic Speaker on Early-Type
Sets.

We do not advise attempting to use an electro-
dynamic speaker with our earlier type sets designed
primarily for the use of a magnetic speaker. The dealer
is advised to endeavor to sell the customer a complete
new receiver in such cases, explaining to the customer
the advantage of having an outfit in which the set and
speaker were designed by the factory, to work together
to give maximum performance.

8. Use of Screen-Grid Tubes in Early Models.

It is frequently asked if it is practical or advantageous
to use screen-grid tubes in the early type electric or
battery receivers which were manufactured before the
screen-grid tubes were developed.

The answer to this question is that a receiver must be
especially designed in order to use screen-grid tubes;
owing to the peculiar nature of these tubes and their
extreme sensitivity, they will not give best results in an
ordinary tuned R.F. circuit of the early type. It can
therefore be readily seen that it would be impractical
to re-design an old set to permit using these tubes,
owing to the expense and complications involved.

Here again the dealer is advised to urge the customer
to trade-in his old set as part payment on an up-to-date
model.

9. Adding Extra Speakers or Headphones to Various
Atwater Kent Receivers.

Very often it is desired to use one or more additional
speakers or headphones in other rooms, etc., the extra
speakers being connected so that they can be switched
on or off independently of the regular or original
speaker. The method used for making connections of
the additional speakers depends upon the type of set.
An outline follows:

(1) Magnetic Sets.

One or several additional magnetic or inductor-type
JB speakers or headphones may be used by simply con-
necting in parallel with the original speaker; that is,
simply run leads from the output or speaker posts of
the set to the additional speakers at their locations.

If more than two or three additional speakers are
used a series-parallel connection is advisable. Head-
phones may be used in place of speakers if a suitable
resistor is connected in series with one lead to regulate
the volume.

A single-pole—single-throw switch in one lead to each
extra speaker will permit it to be turned on at will.
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Important Facts (Continued)

(2) Early Electro-Dynamic Sets, Model 43, 46, 47
and 53.

A small number of additional magnetic or inductor-
type JB speakers or headphones may be used by making
connection to the two terminals at the right-hand end
of the rear row of terminals on top of the power unit.
Simply solder two leads to these two terminals and bring
the leads out through cover of sct to the common leads
of the additional speakers.

(3) Screen-Grid Sets, Model 55, 60 or 66.

In cases where more than one additional speaker or
headphone are desired, we suggest the use of the special
tapped output transformer (No. 15930), which we
designed for this purpose. This transformer is simply
substituted for the regular output transformer in the
set and connection of the group of additional speakers
made to whichever two of the five taps on the special
transformer give the best results.

With this arrangement Model 55, 60 or 66 will
handle up to 15 or 20 additional magnetic or inductor-
type JB speakers satisfactorily.

We do not advise the use of additional electro-
dynamic speakers, owing to the expense and difficulty
of supplying direct current for the ficlds.

Where only one additional speaker or headphone is
desired, we suggest an arrangement as shown in the
illustration, which consists of tapping off the voice
coil leads of the speaker cable, with a step-up trans-
former and connecting the extra speaker across half the

SPEAKER PLUG

— : P

secondary winding of this transformer. The use of
switches so that either the regular or extra speaker may
be cut out at will, is shown.

(4) Model 67 Screen-Grid Battery-Type Receiver and
Model 61 D. C. Receiver.

A few extra magnetic or inductor-type JB speakers

or sets of headphones may be used with these sets by

running leads to them from the plates of the output
tubes (171A) in the set.

15) 1931 Models: Type L, F and P Chassis.

The only satisfactory method of connecting additional
magnetic or inductor-type ]JB speakers or headphones
to these sets is by the use of our special output trans-
former, No. 17790, which is to be substituted for the
regular transformer attached to the type N specaker.
This special transformer is provided with 5 taps to
permit best results with different numbers of speakers,
up to 15 or 20 being practical. A connection is also
provided in the transformer whereby the electro-
dynamic speaker on the set may be shut off if desired.

(6) 1931 Models: Type D (D.C.) and Q (battery)
Chassis.
A few extra speakers or headphones may be used
with thesc scts by making connection to the plates of
the output (171A) tubes.

(7) Model 84.
No provision has been made for the use of additional

speakers with this model; extra electro-dynamic speakers
for this set are not sold separately.
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SERVICE NOTES FOR SCREEN-GRID RECEIVERS

A. Replacing R.F. Transformers and Variable Con-

densers:

As in the other Atwater Kent single-dial receivers, if
one R. F. transformer is defective or damaged, the entire
group must be replaced. Likewise if one variable con-
denser is defective, all of the variable condensers must
be replaced. Single R.F. coils or variable condensers
are not furnished.

B. Replacing Eyeletted Parts:

The tube sockets, identifying plates and tube-shield
bases are fastened with eyelets to the base-plate, and
several parts are eyeletted to the main panel, but if
any of these parts requires replacement, it may be re-
moved by cutting out the eyelets, and the replacement
part may then be mounted in position with short 6/32
or 8/32 screws and nuts.

C. Synchronizing Condensers:
When synchronizing the condensers, connect the

oscillator pick-up lead to the Short-Antenna post, and -

place the local-distance switch in the “'distance” position.

The bottom-plate should be screwed in position when
testing any of the screen-grid models for output volume,
or when synchronizing the condensers. However, in
order to avoid the necessity of removing and replacing
this plate a number of times, it will be found more con-
venient to cover the top of the test bench with a sheet
of tin (about 20 gauge), which should be connected to
ground. This sheet of metal acts as a shield in place
of the bottom-plate.

In Model 61, the chassis must not be connected to
ground, so in this case the ground connection to the
sheet of tin should be opened. When testing both
A.C. and D.C. receivers, an on-off toggle switch may
be connected in the ground lead to the tin sheet. This
switch should be opened when testing the screen-grid
direct-current receivers.

D. Use Top Plate:

Owing to the design of the R.F. amplifying circuit
in the screen-grid receivers, it is necessary to use a top
shielding-plate when synchronizing the variable con-
densers. In the shield for three-condenser receivers,
such as Model 55, it is necessary to cut a hole in the
shield over the rotor of No. 1 condenser in order to
make this rotor accessible for adjustment. This hole
should be about 1/ inches in diameter with its center
24 inches from the left edge of the shield and about
134 inches from the front edge. The rotor of No. 1
condenser may then be adjusted with one finger through
this hole. No. 2 condenser rotor may be adjusted by
turning the control knob, and No. 3 rotor may be
reached from the right-hand side of the chassis.

In four-condenser screen-grid receivers, such as Model
60, a 15 inch hele should be drilled in the shield over
the rotors of No. 1, No. 3 and No. 4 condensers.

A top shield for the three-condenser type receivers,
and a top shield for the four-condenser type receivers,
with holes cut as mentioned above, should be available
at each testing bench. These specially-drilled shields
are NOT supplied from the factory.
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E. Operating-Voltage Measurements:

One of the quickest methods of testing the screen-
grid receivers is by measuring the voltage at each tube
socket as indicated in the tables for each set. Please
note that the voltage values are approximate only. These
measurements must be made while the set is in opera-
tion, using either a commercial set-analyzer, with
adapters which fit into the tube sockets, or using sepa-
rate A.C. and D. C. voltmeters, making connection to
the tube socket-contacts under the base plate. All of
the socket-contacts may be exposed by inverting the
set and removing the flat bottom-plate.

F. Continuity Testing:

Separate parts may be tested for continuity with a
voltmeter and battery in the usual way. If there is any
doubt as to whether a part is shorted, grounded, or open,
it is advisable to remove all connecting leads to that
part and test it separately.

When making continuity tests, see that the control-
grid leads do not touch the chassis.

G. Antenna:

Two antenna posts are provided on the set, marked
Long Antenna” and “Short Antenna.” The Long-
Antenna post gives somewhat greater selectivity.

Indoor aerials for the screen-grid receivers should be
erected as far as possible away from grounded metal,
such as pipes, steel beams, electric wiring, etc. A good
outside antenna is recommended in preference to an
indoor antenna.

H. Ground:

It is necessary to use a good ground connection. In
some cases, depending on the installation conditions,
the sets will work satisfactorily without a ground, but
for best results we strongly advise the use of a good
ground connection.

I. Output Tubes:

The two A.F. output tubes (2A and 2Aa) should
be matched on a tube tester, otherwise the set may hum.

The speaker-plug must not be removed from its
socket while the set is in operation.

J. Local-Distance Switch:

The set should be operated with the local-distance
switch in the local position when receiving near-by
stations.  Failure to do this may result in distortion
when receiving near-by stations. This use of the local-
distance switch should be explained to owners, in order
to avoid unnecessary discussion.

K. Phonograph Adaptors:

Owing to the fact that resistance coupling is used
between the detector and the 1st audio stage on Model
35, 55-F, 60 and 66, the usual type of phonograph
pick-up may not give satisfactory volume on these re-
ceivers. However, some manufacturers have special
pick-ups for these models.
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PLANNING THE SERVICE DEPARTMENT

1. The Service Room

The first thought of the dealer, once he has been
“sold on the idea” of rendering real service, will be a
suitable workshop or service room in which to carry on
this work, and also the tools and equipment he will
require to perform radio service completely and effi-
ciently.

In most cases it will be necessary for the dealer to
utilize for his service room whatever location may be
available for this purpose under the conditions of his
present floor layout, but where there is a choice, or in
case of the occupying of new quarters where any de-
sired layout can be planned, it is suggested that the
service and parts stock room be arranged adjoining or
convenient to the rear of the sales and display room.
With this arrangement, customers bringing sets in for
service can be referred promptly to the “Service De-
partment,” which will avoid unnecessary delay and in-
terference with the work of the floor salesman. The
dealer’s “outside service man™ can, of course, enter the
shop by the rear entrance.

The service room need not be very large, but should
be well lighted. If possible to have outside light directly
on the service bench or table from one side or the rear,
it will enable the service man to work morc efficiently
and consequently to produce better results.

2. The Repair Bench

The service bench or “repair table™ should be four
or five feet long and about twenty inches deep. The
height should be about thirty-six inches, so as to permit
the repairman to work at it conveniently while standing.
The top of the table should be of fairly heavy pine
wood, and the legs should be heavy enough to insure
the bench being absolutely firm and free from vibration.
One or two round-topped stools can be provided for
the men when working on jobs requiring considerable
time.

3. Suggestions for Service Equipment

A reasonably complete outfit of meters and tools,
which will cover the making of any ordinary tests and
repairs, is suggested as an initial equipment for the
dealer’s service room, and consists of the following:

Voltmeter panel (see Page 39 for description).

Multi-wave oscillator covering the broadcast range
and also 130 K. C.

Milliameter, 0-100 M. A.

A separate continuity testing meter or “ohmmeter.”

Tube testing device (any standard make).

Hydrometer.

Soldering iron and equipment.

Testing prongs with cables (several pair).

Set of small open-end hex. wrenches.
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Set of small socket type hex. wrenches.

Open end wrench for toggle switch (for %g-inch hex.
nut).

Assortment of screw drivers, pliers and wire cutters.
Assortment of spring type clips for quick connections.

Assortment of small fuses (1 and 2 Amp. and 100
M. A)

Pair of special wrenches for removing cone of E
speaker (Part No. 9255).

Jig for setting volume-control contact (Part No.
15115).

Set of three shims for centering the voice coil in
electro-dynamic speakers (Part No. 20171).

Three gauges for centering top-pole-piece in electro-
dynamic speakers. Each gauge consists of a three-
inch length of No. 54 drill rod.

Two specially-drilled top plates for use in synchroniz-
ing condensers in screen-grid receivers. See Page
31 for details.

v Vv
TO 6-VOLT BATTERY

F1c. 33. MAGNETIZING A SCREW DRIVER.

o A magnetized screw driver is of great assistance in removing and
inserting screws in places which are ordinarily difficult to get at, and
it is suggested the dealer prepare one. To magnetize a screw drjver,
simply insert the blade inside a coil about 50 turns of No. 18 or ather
insulated wire, the terminals of which are connected to a 6-volt battery
and close the circuit for a moment.

4. Arranging the Equipment

All tools frequently used should be kept in a definite
place where they will be accessible without delay. A
row of hooks at one end of the work table or on the
wall can be recommended for this.

. The testing equipment may be arranged as shown on
Page 38.
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Planning the Service Department (Continued)

5. Locating Repair Parts Stock and Repair
Material

The best method of arranging the stock of repair
parts is to keep them in rows of small wooden bins or
in glass jars on sets of shelves on the wall. Each bin or
jar should be carefully labeled with the part number
and name.

It will also be advisable to have an additional set of
shelves for complete sets and speakers—for example a
shelf for jobs “to be repaired,” one for sets “‘ready for
delivery,” and one for sets “‘awaiting instructions” from
the owner or waiting for parts which have been ordered.

0. Equipment for the Qutside Service Man

The amount and type of equipment provided for the
dealer’s “outside service man” will depend on the total
investment being made in service equipment, and the
ability of the outside man in using meters, etc., to locate
and perhaps repair minor troubles in the customer’s
home.

As a rule it is preferable to make only the external
tests in the customer’s home, and if trouble is found to
be within the set or speaker they can be loaded into
the service truck and brought to the shop. This avoids
the bad psychological effect of making an actual set
repair in the presence of the owner.

There are several complete set testing outfits or ““an-
alyzers™ on the market made by reliable companies,
ranging in price from $50.00 to $200.00 or more (retail
price). These include all necessary voltmeters, am-
meters, tube testers and, in some cases, an oscillator for
use in synchronizing variable condensers.

If the dealer does not feel able to invest in one of
these outfits, the following set of articles is suggested.
Additions can be made as found advisable:

Soldering iron.

Screw drivers, several sizes.

Wrenches, hex., several sizes.

Combination pliers and wire cutters.

Hydrometer.

A. C. voltmeter, 4-8-150 volts.

0-50-250 D. C. voltmeter (1000-ohm-per-volt type).
Tubes—one or two of each type.

Headphones or speaker.

Continuity tester (described on Page 36).

The above equipment will provide for checking all
batteries, tubes and the speaker, as well as the D.C.
voltage of any circuit of set or power unit. Any troubles
outside the set can thereby be immediately detected and
if the difficulty is traced down to the set it can be dis-
connected and brought to the service shop for the usual
routine circuit and voltage tests, and necessary repairs.
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7. Keeping Records on Service

This feature is one which the dealer cannot afford to
neglect if a smooth-running Service Department is to be
maintained, and if the avoidance of misunderstandings
with the customer and unnecessary correspondence with
the distributor is desired.

Pads of printed forms, serially numbered and with
sufficient copies for office records and the customer,
should be used for handling repair jobs, and the date
on which a set is brought in for repair, date repair is
made, and also delivery date with customer’s signature
obtained, should be carefully entered.

It is extremely important for the dealer to fill out the
warranty tag that accompanies each set and promptly
return the post card section to his distributor. The
dealer-record-card should be filed for reference in order
to determine whether future repair jobs are in the war-
ranty period.

If a repair “invoice™ is made out separately, the num-
ber of the repair tag and all other data should be placed
on the invoice.

All expenditures in the line of service should be
recorded carefully in a suitable book, so that at the end
of the year a comparison can be made between the cost
of maintenance of the department and the total income
from repair work done. The latter will, of course, be
made up of the profit in repair parts and the amount
charged for labor on repair work.

We also recommend the keeping of a careful “in-
ventory™” of the stock of repair parts. A ‘“perpetual
inventory™ is the best if care is taken to keep it up to
date. A record card should be maintained for each item
kept in stock, and the quantity of this item and date
received from the distributor recorded, as well as the
date and repair number whenever one is used on a
repair job. By going over the stock once a month or
so, and checking the inventory, any items on which the
stock is getting low can be ordered from the distributor
and thus an adequate stock of all parts may be kept on
hand at all times.

8. Service Personnel—the Psychology of

Service

In the selection of a man or men to handle the Service
Department of his store, the dealer should consider three
main factors:

1—Education and experience.
2—Natural ability on radio repair work.
3—Ability to meet the customer.

It is self-evident that to perform satisfactory work as
a radio service man, experience along radio lines and
ability along the lines of electrical and mechanical repair
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Planning the Service Department (Continued)

work are essential. The third factor, however, is not
usually given due consideration, in fact too often it is
sadly overlooked.

The Service Department, rather than being looked
upon as a necessary evil (as it was several years ago
before the dealer had been educated to its true value),
is now considered one of the biggest factors for building
good-will and indirectly increasing sales that the dealer
can possibly have. But this is not possible unless the
service man takes the proper attitude toward the cus-
tomers and his own work. He should always assume
the attitude that “the customer is right.” He should
listen politely to his story of his trouble and endeavor
to assure him cheerfully and convincingly that his diff-
culty will soon be a thing of the past. Confidence in the
product and in his own ability will be a powerful factor
in the service man’s favor in this connection. He should
never argue with a customer and never make promises
he cannot fulfill. All appointments made should be kept
without fail.

All in all, a proper understanding of the psychology
of service on the part of the service man will help to
make the Service Department a great asset to the event-
ual success of the radio dealer’s business.

F1c. 34. Two Views oF A WeLL-Lam-Our Service RooM.
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ATWATER KENT RADIO

TESTING PROCEDURE

Points for Inspection
The following features should be given special atten-
tion in making the general visual inspection:

1—SOLDERED JOINTS-—examine for firmness. A
poor physical joint means a poor electrical con-
nection. Note especially ground lug connections.

2 SCREWS, BOLTS AND NUTS- -must be all
tight.

INSULATION ON WIRING—must be perfect
and not cut or frayed through where it passes
metal edges of tube contacts, etc.

4 TUBE SOCKET CONTACTS—should be clean
and tight.

5—SWITCHES—switch blades should be clean and
make good contact. (Types other than toggle.)
6—DIAL KNOB--should operate smoothly and

quietly.
7-—RESISTORS-—note if intact and tightly riveted
or clamped in place.
8—R. F. TRANSFORMERS—examine for loose or
damaged coils, or poor connections at terminals.
9-—VARIABLE CONDENSERS—check for foreign
particles between plates and note spacing between
rotary and stationary plates.
RHEOSTATS or VOLUME CONTROL —must
operate smoothly.
POWER SUPPLY CABLE-—note condition of
insulation on leads and condition of terminals at
power end.
12—POWER UNIT (Early A. C. SETS)—cable con-
nection panel must be bolted down tightly.

10-

11

The set may then be tested in the following way:

() If there is no visible damage to the set (such as
a shorted power unit with sealing-compound run over
the edge, scratched R.F. transformers, broken tube
sockets, etc.) it should be connected for operation, with
all tubes in their sockets, and measurements should then
be made of the plate, grid, and filament voltages.
(Also check the volume control for smoothness of
operation.)

These voltage measurements will usually indicate the
exact source of trouble and the set may then be dis-
assembled, if necessary, and repaired.

(b) After being repaired, and before reassembling
in cabinet, it is advisable to apply continuity tests to
the chassis and power unit. The continuity tests give
a further check and minimize the possibility of delay in
assembling the set before it is fully repaired.

(c) When repaired and assembled, the set should be
connected to the output-measuring-circuit and oscillator
and the variable condensers should be synchronized.
Also again check the operation of the volume control.
If a new power unit has been installed, the plate, grid-
bias, and filament voltages should be measured. The
set may then be switched over to an outside antenna
and tested on broadcast signals.

(d) Before returning the set to the customer, a
careful inspection should be made to make certain that
all assembly screws are tight, that the tuning dial and
volume-control knob are correctly adjusted, that the
condenser-pulley set-screws are tight, that the cabinet
is in good condition, etc.

CONTINUITY TESTS

All Atwater Kent receivers and power units may be
tested for “grounds” and continuity of circuits, coils,
resistors, etc., with a simple testing arrangement con-
sisting of a voltmeter and battery connected as shown
in Fig. 36. A 0-15 voltmeter with a 22V5 volt "“B”
battery is recommended (the voltmeter should NOT be
of a high-resistance type). In order to decrease the
voltage across the meter to 15 volts, a volume control
should be connected in series with the battery as shown
in the diagram. The volume control may be adjusted
occasionally to cut out resistance as the battery voltage
drops off, thus bringing the voltmeter pointer to the
15 volt mark when the test prongs are touched together.
Use the 18-volt tap on the battery.

Where the resistance of the circuit being tested is
low, the meter should read practically 15 volts. In
testing through the windings of a transformer or re-
sistance unit, however, there will be a corresponding
drop in voltage, and when testing across a condenser
which is, of course, an insulator for D.C. (direct cur-
rent) no reading should be obtained. If the results ex-
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perienced on a certain test vary from the above general
outline, trouble in the circuit or unit being tested is
indicated.

In case there is any doubt as to whether a certain
part has the correct resistance, it is desirable to compare
its reading on the continuity meter with the reading
secured on a new part of the same type.

A continuity meter is included in the meter panel
described on Page 39.

0-18 VOLT 1
DC VYOLTMETLR.
62 OMMS PER VOLT. |

+

Fic. 36. DiacraM oF
l ConTINUITY TESTING
CIrculr.

VOL. CONTROL,

18 voLT
I'a" BaTTERY

The volume control is part
No. 9510.

TEST PRONGS. |
S— J
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ATWATER KENT RADIO

SYNCHRONIZING VARIABLE CONDENSERS IN
BELTED-TYPE RECEIVERS

In order to securc the best sensitivity, volume, and
selectivity from a receiver of the single-dial type, it is
extremely important that all the tuned circuits be syn-
chronized at all settings of the tuning dial.

If the synchronism has been disturbed in a belted-
type receiver, the condensers may be re-synchronized
by loosening the pulley set-screws and adjusting the
rotor of each condenser separately to give peak output
on a constant-strength signal of 1000 kilocycles. The
pulley screws are then tightened, and if the condensers
and the R. F. transformers are matched, the synchronism
should be good at all points on the dial. If the syn-
chronism is not good at other points on the dial, as
evidenced by weak reception, either the condensers or
the R. F. coil group are not properly matched. In this
case a new condenser group or a new transformer group
(as necessary) should be installed and the condensers
should be re-synchronized.

When synchronizing condensers, it is necessary to
use a local oscillator to provide signals and a meter to
indicate output volume.

The local oscillator is necessary in order to secure
constant signal strength. Signals from broadcast stations
are not sufficiently constant for this work.

An output meter is required to sccure a reliable in-
dication of output volume. The ear is not reliable for
this purpose.

A suitable output measuring circuit is described on
Page 41.

The oscillator feeds a weak signal into the receiver.
The signal is amplified in the receiver and produces a
reading on a meter that is connected to the output of
the set. This meter indicates the strength of the output
volume.

The reading on the output meter is greatest when all
the tuned circuits in the set are adjusted to the same
frequency as the oscillator signal. Therefore, if the
variable condensers are adjusted separately to produce
maximum output volume from the signal, each tuned
circuit will be in resonance with the signal and in syn-
chronism with each other.

It is necessary to check the variable condensers at
three different broadcast frequencies in order to make
certain that the tuned circuits are accurately syn-
chronized at all settings of the tuning dial.

The oscillator must provide modulated signals at 1000,
800 and 600 kilocycles. The pick-up control or attenuator
on the oscillator should be calibrated so that it may be
re-set at any time to give the same output.

A No. 8112 grid condenser should be connected be-
tween the pick-up lead and the antenna post on the set.

The checking and synchronizing procedure is as
follows:

Loosen the pulley set-screws on all condensers except
the dial condenser. Adjust the rotor of each condenser
separately to give peak output on the 600 K. C. signal.
Note the position of the oscillator pick-up control and
the peak reading of the output meter. Repeat this ad-
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justment at 800 K. C. and finally at 1000 K. C.

Carefully tighten the pulley sct-screws when the
rotors are adjusted for peak output at 1000 K.C. The
output reading at 1000 K. C. should be the same after
the screws are tightened as before, otherwise the rotors
have been disturbed while tightening the screws, and
the operation must be repeated.

Now tune to 800 K.C. and readjust the oscillator
pick-up to the same position it had when making the
previous test at 800 K. C. The reading now, with the
pulley screws tightened, should be at least 75% as much
as the reading previously secured at this frequency when
the rotors were adjusted separately.

The same comparison is made at 600 K. C.

If, with the pulley screws tightened, the output
reading at 800 or at 600 K. C. is less than 75% of the
reading that was secured when the rotors were adjusted
separately, it indicates that either the R. F. transformers
or the variable condensers are not matched, and a new
group should be installed.

Note that the pulley set-screws are tightened when
the rotors are adjusted for peak output at 1000 K.C.
The sct-screws should not be touched after that.

F1c. 37. TIGHTENING PuLLEYy SET SCREWS AFTER CONDENSERS
Have Beexy SyNCHRONIZED AT 1,000 KiLocycCLES.
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DESCRIPTION OF TESTING EQUIPMENT
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F16. 38. SUGGESTED ARRANGEMENT FOR A TESTING BENCH. ‘

The complete equipment we suggest for enabling a
complete test of any Atwater Kent receiver, together
with equipment for measuring the output, is illustrated
above.

At the left, supported on the vertical metal stand, is
the combination voltmeter testing panel, and output
measuring circuit or equipment. Below this is pictured
2 130-K. C. oscillator used in testing our superhetero-
dyne models.

To the right is a large metal box housing the four-
wave oscillator used to generate signals on four standard
broadcast frequencies. On the top of this is shown the
inductor type Model JB speaker used to test reception
(volume and quality) of any set being tested. A solder-
ing iron for use in repairs is pictured on the extreme
right, as is also the plug for deriving power for the test
equipment from the local A.C. line. The two drawers
in the table are used for tubes and tools.

The four-wave oscillator and the 130-kilocycle oscil-
lator shown in this view are especially constructed and
can not be purchased. For dealer use, we recommend
the purchase of a well-shielded battery-operated oscil-
lator that covers the broadcast range of frequencies and
also 130 kilocycles. The frequency contrals should be
accurately calibrated, and it should be possible to reduce
the pick-up practically to zero or increase it to the
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equivalent of a strong local broadcast signal. The pick-
up control or attenuator should be calibrated so that it
may be re-set to give the same output at any time. |

The voltmeter panel includes an A. C. voltmeter, a
D. C. voltmeter, a continuity meter, and a switch td cut
in the particular meter and voltage range that is required
for a given test. There are only two leads from 'this
meter circuit and these are at the left-hand end of| the
panel.

|
An output measuring circuit is provided at the right-
hand end of the panel. This includes a thermo-coupled
milliameter, three toggle switches, a four-point rotary
switch, a special transformer, and other miscellaneous
. . . 2 |
parts. The output circuit is described on Pages 41
and 42.

|
The voltmeter panel is designed to fit a Model 36
cabinet. The cabinet is mounted on a pipe with flanges
at each end, forming a very neat and sturdy mount}'ng.

The top of the test bench should be covered with a
sheet of tin which should be grounded through a toggle
switch. The switch should be closed when testing A, C.
or battery-operated screen-grid receivers and opened
when testing D. C.-operated receivers. l

The test bench should be used only for testing. ! A
separate bench should be provided for repair work.!

l
!
|

0O
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Description of Testing Equipment (Continued)
The Voltmeter Panel
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Fic. 39.

SuccesTED LavouTr ForR VOLTMETER PANEL.

Clips for a fuse are mounted on the front of the panel, at right side of the thermo-galvanometer.

The three meters at the left of the voltmeter panel
are connected as shown on Page 40. These meters are
used in measuring the voltages and testing the continuity
of any Atwater Kent receiver.

The meter at the right of the panel (Fig. 39) is a
thermo-galvanometer used in an output measuring cir-
cuit described on Page 41.

The equipment required for the voltmeter circuit is
as follows:

1 Phenolite panel 1/16 inch by 20V inches by 514

inches.

1 High-resistance D. C. voltmeter, 0-50-250 volts.

1 Accurate 200,000-ohm resistor for the 250-volt

range of the meter.

1 Accurate 250,000-ohm resistor for the 500-volt
range of the meter.

1 A. C. voltmeter 0-4-8-150 volts.

1 D. C. voltmeter, 62-chms-per-volt, 0-15 volts.

1 Part No. 9510 volume control for the continuity
circuit.

Part No. 9991 toggle switch.

Rotary switch, nine points.

22V/-volt “B™ battery. Use the 18-volt tap.

Pair of testing prongs with leads.

4 Part No. 8215 binding posts.

— e —

The above parts, except binding posts, toggle switch
and volume control, can NOT be purchased from the
factory.
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Description of Testing Equipment (Continued)

The Voltmeter Panel

M
CONTINUITY
AND
15 V.
o.c.
i, N e A . N y Y |
M
A M
(2
Y, N 8z w
z <
§° o
b
(7]
w
N /N « N
rzx' R B
] =k
sw 3 —_ >
N A S22 >4 ===
85 — g
T o
ON-OFF -
TOGGLE
SWITCH 0
REGULATING
RESISTDR

280V. 0. C.
@ SUPPLY

+ =
TEST
POINTS

Fic. 40. DiacraM of VOLTMETER TESTING CIRCUIT AS SEEN FROM REAR.

The high-resistance D. C. voltmeter has a scale reading of 0-50-250 volts, but utilizes external resistors for the 250 and 500 volt ranges.
These resistors must be accurate.

The A.C. voltmeter is used for measuring line volt-
age, the filament voltage of A. C. receivers and all other
circuits where A.C. is present and a measurement is
required.

The high-resistance D. C. voltmeter is used to check
plate and grid voltage, filament voltage on D. C. sets,
battery voltage, “B” power units, etc. In general it is
desirable to use the 250 or 500 volt scale when checking
grid or plate voltage.

The continuity meter is used for checking resistors,
transformers, chokes, condensers and other parts for
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open circuits or short circuits. The regulating resistor
(volume control) should be adjusted to give full scale
deflection when the test points are touched together.

The condenser test using 250 volts is for use in check-
ing leakage in high-voltage paper-dielectric filter con-
densers. It should not be used in testing filament-circuit
by-pass condensers; the latter should be tested with the
continuity meter which employs only 18 volts.

The 250-volt supply for the condenser test may be
secured from a “B” power unit or from a Model 42
power unit.
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Description of Testing Equipment (Continued)
Output Measuring Circuit for Sets Prior to Model 84
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Fic. 41.

An output measuring circuit is provided at the right-
hand end of the meter panel shown on Page 38. The
output meter is used in synchronizing variable conden-
sers as explained on Page 37.

The diagram of this output measuring circuit is shown
above. Its main advantage is that only one speaker, a
type JB, is required in testing any type of Atwater Kent
receiver. This eliminates the necessity of tying up four
or five electro-dynamic speakers. This improvement is
made possible through the use of a special output trans-
former, and a series of resistors which take the place
of the field coil in the various types of Atwater Kent
electro-dynamic speakers.

(If it is not convenient to build an output measuring
circuit of this type, we recommend the use of a multi-
range rectifier-type 4000-ohm A.C. voltmeter with a
full scale reading of about 150 volts. This forms a very
satisfactory device and may be purchased from most
service-instrument manufacturers. In order to use this
meter with an electro-dynamic receiver, it is necessary
to have the correct electro-dynamic speaker connected
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DiacraM ofF QUTPUT MEASURING CIRCUIT.

to the set. Follow the manufacturers instructions re-
garding the connections for meter.)

Operation of Output Circuit

(A) Throw S1 to the right to test for quality on the
JB speaker.

Throw S1 to the left to pick up oscillator signals on
the phones when synchronizing variable condensers.

(B) When testing an A. C.-operated electro-dynamic
set, move S4 to the tap that gives the correct resistance
to take the place of the field coil in the speaker for that
particular set.

Tap 1 (left) takes place of F-6 field coil.
Tap 2 takes place of F-4 or N field coil.
Tap 3 takes place of F-2 field coil.

Tap 4 takes place of F field coil.

It is NOT necessary to use a “‘dummy’ field load
when testing a battery-operated or D. C.-operated elec-
tro-dynamic receiver. When testing such a receiver,
S4 may be turned to the 4th tap (right).

(Continued on next page.)
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Description of Testing Equipment (Continued)

Output Measuring Circuit

(C) MAGNETIC SETS. When testing a magnetic-
type set, such as Model 20, 35, 37, 40, etc., connect the
two-conductor cord to the speaker-posts on the set being
tested. Close both S2 and S3 if a reading on the meter
is desired; open either S2 or S3 to open the meter
circuit.

(D) INDUCTOR SETS. In testing a Type Q
chassis, insert the three-conductor plug in the speaker-
plug socket on the QQ Chassis. Close both S2 and S3
if a reading is desired on the output meter. Open either
S2 or 83 to open the meter circuit.

(E) FIVE-PRONG ELECTRO-DYNAMIC SETS.
In testing an L, P, D, F or H Chassis, insert the five-
conductor plug in the speaker-plug socket on the chassis,
and, if the chassis is A. C.-operated, set S4 at the cor-
rect tap. To get a reading on the meter, close S2 and
S3; to open the meter circuit, open either S2 or S3.

(F) FOUR-PRONG ELECTRO-DYNAMIC SETS.
In testing a Model 46, 55, 60, 61, 66, 67, etc., insert the
four-conductor plug in the speaker-plug socket on the
chassis. If the chassis is A. C.-operated, set S4 at the
correct tap. To get a reading on the meter, close S3
and open S2. To operate the phones or JB speaker,

close S2 and open S3. To operate both the phones and
the meter, close both S2 and S3.

List of Parts
The meter “G™ and the fuse “F" are NOT supplied
from the factory.

(T) No. 18911 output transformer. This trans-
former has an extra winding which couples the speaker
or phones to the output circuit of the particular set that
is being tested.

S1—No. 13678 toggle switch.

52, S3—No. 9991 toggle switches.

S4—No. 16430 switch.

R1—Four No. 16988 resistors in series.
R2—Three No. 16988 resistors in series.
R3—Four No. 16988 resistors in series.
R4—Five No. 16988 resistors in series.
F—4 ampere fuse.

G—115 ma, thermo-coupled galvanometer.
[—No. 14169 double-conductor cord.
I—No. 17866 three-conductor cord-and-plug.
I—No. 17556 four-conductor cord-and-plug.
I—No. 17895 five-conductor cord-and-plug.
4—No. 8215 binding posts.

ABBREVIATIONS USED IN VOLTAGE TABLES

Abbreviation Meaning

) 1st radio frequency socket
2R 2nd radio frequency socket
3R 3rd radio frequency socket
4R 4th radio frequency socket
)5 60600000000000008000 Detector socket

LA o 1st audio frequency socket
2A 2nd audio frequency socket
2Aa. ..o 2nd audio frequency socket
3A 3rd audio frequency socket
4+ Foooo Positive filament contact

— F. Negative filament contact
G Grid contact

P65 6060000000000000a0a0 Plate contact
S Screen-grid contact

C (in A.C. sets)....... Cathode contact

RET . .......o....... Radio frequency transformer
AFT. ... Audio frequency transformer

June, 1981

In the tables, to identify a certain contact of a certain
socket, the abbreviation of the contact is combined with
the abbreviation of the socket.

Thus the grid (G) contact of the third R.F. socket
is referred to as G3R. The negative filament contact of
the second A. F. socket is referred to as —F2A. The
cathode of the detector socket (in A.C. sets) is CD.
P2A means the plate contact of the second audio fre-
quency socket, and so on.

The use of these symbols will enable the service man
quickly to recognize the corresponding socket on 'the
set without having to refer to the chart or wiring dia-
gram,

In all cases where “—F” and “--F” appear on the
diagrams and drawings of Atwater Kent A.-C.-operated
receivers, these markings are used for identification pur-
poses only, as the A. C.-operated filaments or heaters
have no fixed polarity.
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ATWATER KENT RADIO

OPERATING VOLTAGE TESTS

Fio. 42, Dy MAKING CONTACT %0 THE SOCKET LYELETS, 1T 15 POSSIBLE TO MEASURE Vorracs
Wirnoutr REMovinG THE CHASSIS FRoM CABINET.

Fic. 42-A. Measurine THE +B DETEcToR VOLTAGE AT THE Power-Uxit TrrRMINALS,
43



ATWATER KENT RADIO

Operating Voltage Tests (Continued)

The table of voltages (for A.C. receivers prior to
screen-grid) on the facing page, is arranged logically
to trace defects from the source of power, and it is
advisable to follow the table as given. The sketch Fig.
42-B of the top view of Model 42 type of receiver shows
clearly the identification of the various socket-contact
eyelets in all Atwater Kent receivers of this general
type. These eyelets are partly covered by the tube
bases, when the tubes are in the sockets, but contact
may be made to the eyelets through long, thin brass or
steel test prongs, sharpened at the ends. The prongs
should be pressed down on the eyelets and twisted in
order to remove the insulating coating from the eyelets
and make good contact. In screen-grid models, the
socket-contact eyelets can not be reached from the top
of the set, so it is necessary to invert the receiver and
remove the bottom plate, thus exposing all socket-
contacts, etc. A chart showing the identification of
these contacts is given in the description of each screen-
grid receiver.

If it is necessary to remove the chassis or power unit
from the cabinet to make repairs, we suggest that the
regular continuity tests be applied to these parts before
reassembling in the cabinet.

In using the accompanying voltage table (for re-
ceivers prior to screen-grid) remember that the volt-
ages listed are only approximate, being the average
values for the various models.

When testing a defective set, many service men
prefer to locate the defective part or circuit before re-
moving the chassis or power unit from the cabinet.
This may be done by measuring the plate, grid, and
filament voltages at the power-unit terminals and at
each tube sockec while the set is connected for opera-
tion, with all tubes in their sockets and the 110-volt
supply current turned on. If made systematically, the
voltage measurements provide a quick method of locat-
ing defective parts. The voltages at the terminals of
the power unit should be measured first, and then the
voltages at the tube sockets, making contact through
the eyelets that clamp the socket-contacts to the molded
base. The illustrations, Figs. 42 and 42A show how the
voltmeter leads are put in contact with the socket-
eyelets, or with the power-unit terminals, when making
measurements. In screen-grid type receivers, the set
should be inverted, with bottom plate removed, and
measurements made directly to the socket-contacts, as
outlined in the voltage table which accompanies the
description of each screen-grid receiver.

SPEAKER
RETURN

| N 3 8 @ :':&'x_._ =
| s | . By TSy
(| TuBE — '?_ \ <
(| o—t :
Q

@

P2

1
-
-

{l 9

+B, 2A

{

: T
.90
e

+B, RF

)

|
S
«‘}::;
S e S

T 3
+B, IST AF +8B, DET

F1c. 42-B. Top VIEW oF MobEL 42 RECEIVER.
The identification of socket-contact eyelets in this view may be applied to all Atwater Kent receivers of this general type.

The voltage of the three filament circuits are approximately as follows:
. F.-1st-A. F. filament supply terminals=1.5 volts.
Detector filament supply terminals=2.5 volts.

2nd-A. F.

June, 1931
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filament supply terminals=5.0 volts.



VOLTAGE READINGS ON A.C. SETS (Prior to Screen-Grid)

FILAMENT
VOLTAGES

((B”
VOLTAGES**

BIAS
VOLTAGES

FILAMENT
VOLTAGES

PLATE
VOLTAGES**

GRID
VOLTAGES

TESTS MADE WITH SET IN OPERATION, ALL TUBES IN SOCKETS

Use High-Resistance D. C. Voltmeter (About 0-50-250) To Measure Plate and Grid Voltages.

MAKE TESTS IN ORDER LISTED
Voltages at Power Unit

MEASURE ACROSS

2.5V Fil. Supply Terminals.
1.5V Fil. Supply Terminals.

5V Fil. Supply Terminals.
F1 to F2 (on Rect. Socket).

One 1.5V Fil. Supply Terminal
to +B, R.F.

One 1.5V Fil. Supply Terminal
to 4B, 1st-A.F.

One 2.5V Fil. Supply Terminal
to +B, Det.

One 5V Fil. Supply Terminal
to +B, 2A.

Ground to one 1.5V Fil. éul;;;ly
Terminal.

| Ground to one 5V Fil. Supply

Terminal.

Approx.
Voltage

24
1.5
4.9
4.9

180

13

15*

NO VOLTAGE
INDICATES**

Open filament winding or open

connection in power trans-
former.

Open  high-voltage winding,
open filter choke or open

R.F.-1st-A.F. bias resistor.

Open 1st-A.F. plate resistor.
Open Det. plate resistor.

Open specaker-choke, open pri.
of output trans., or open 2nd-
A.F. bias resistor.

Open R.F.-1st-A.F. grid-bias
resistor.

Open 2nd-A.F. grid-bias re-
sistor. ]

Voltages at Tube Sockets

MEASURE ACROSS
SOCKET EYELETS

—F to +F on each R.F. Socket '

and on 1st-A.F. Socket.
—FD to +FD.
—F2A to +F2A.
—F4R to P4R.

(4th R.F. not
Models.)

—F3R to P3R.

used in all

—F2R to I2R.
—F1R to P1R.

—FD to PD.

—F1A to P1A.

—F2A to P2A.

—F2Aa to P2Aa.

(2Aa tube wused on
dynamic Sets.)

GIR to —F1R.

clectro-

G2R to —F2R.

G3R to —I'3R.

G4R to —F4R.

(4th R.F. not wused in all

Models.)

G1A to —F1A.

G2A to —F2A.

G2Aa to —F2Aa.

(2Aa tube wused on electro-

dynamic Sets.)

* 15 volts on Model 43.

+* Low plate voltage may indicate a leaky condenser.

are lower than given in this table.

June, 1931

Approx.
Voltage

14

2.3
48

160-180

160-180

160-180
160-180

13
13
13
13
13

45*
45%

45

—

A shorted filter-condenser will

NO VOLTAGE
INDICATES **

Open fil. leads, cable or broken
cable connection.

Open white cable lead, open
R.F. plates res. or open pri.
No. 4 R.F.T.

Open white cable lead, open
R.F. plate res., or open pri.
No. 3 R.F.T.

Open primary circuit
R.F.T.

Open primary circuit No. 1

No. 2

Open yel. cable lead, open con-
nection or open primary No.
1 AF.T.

Open black-red-tracer cable or
open pri. No. 2 A.F.T.

Open connection or open pri-
mary of output transformer.

Open ant. coil (choke or sec-
ondary of antenna trans.).
Open sec. No. 1 R.F.T. or open
No. 1 grid resistor.

Open sec. No. 2 R.F.T. or open
No. 2 grid resistor.

Open sec. No. 3 R.F.T. or open
No. 3 grid resistor.

Open secondary No. 1 AF.T.
Open secondary No. 2 A.F.T.
Open secondary No. 2 AF.T.

cause overheating.

Use A. C. Voltmeter To Measure Filament Voltages.

REMEDY

Replacepowertrans-
former assembly.

Apply continuity
tests across filter
and high-voltage
winding. Repair
as necessary.

Replace resistor.
Replace resistor.

Replace defective as-
sembly.

Replace defective re-
sistor.

REMEDY

Remove Chassis
from cabinet.
Apply continuity
tests, and repair
as necessary.

Test output trans.
and connections.

Remove Chassis
from cabinet.
Apply continuity
tests, and repair
as necessary.

The plate voltages in Model 36 and early 37



ATWATER KENT RADIO

MODEL 10 AND 10B

( N
( ;' B a1 SPEAKER POST No.ﬂ
1 CONDENSER | SPEAKER POST Ne.2
O mTenna ; (UNDER BoaRD) |
N -
O {_,-—-*-..J/—\\
BROUND
R () 2R
@
R.F. FIL. RHEOSYAT
FIL. SWITCH
. _ —_—
. - - N _/
Fi6. 43, Top CHART oF MobEL 10,
A ¢
2.9 MEES 000R5 AF j
L] 5|3 L ﬁLE /\Mi7 0 .
g " 7‘E < l 7 ;4\\‘ ¢
A 3 ] 0} 0 9
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-9 — \ \Q N
! -, 1= l ] -
7 € } P ‘
| 1. ) J
RMF 1 7
Fic. 44. ScHEMATIC Di1acraAM or MopeL 10,
— _
P - )
rR_F_;__PA_--\ SPEARER POST No.l
« RE BY-PASS
i CONDENSER ] SPEAKER POST No.2Z
OANTENNA ;L(\mnm BOARD) j
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oA\ IR 2R
L E N ©
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V283 280 RHE
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N . B J
A _/
F1c. 45. Top CHART oF MopEL 10B,
A [}
2- 4 MEGS, 00025 MF
Fi16. 46. ScHEMATIC D1acrAM oF Moner 10B.
This set has two R. F. rheostats (one for each R, F. tube), -—F1R connects to the slider of the 1st-R. F. rheostat instead of to —F2R.
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ATWATER KENT RADIO

MODEL 12, AND MODEL 20, No. 4640

SPEAKER POST  NO. 1
O antenna i compenseR SPEAKER POST NO. 2,

om (@B
Q

R.F FiL. RHEOSTAT

FIL. SWITCH
-~ o
— _
Fic. 47 Top CHART of MopeL 12,
A G

00026 NF
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"

-
e
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3l
R-INECS et
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T.ZHF

j £
) I )

J ! .
)

Fic. 48. ScHEMATIC DI1AGRAM oF MornrL 12

Diagram shows onc rheostat controlling detector and all three A.F. tubes. In actual set, rheostat controls detector and Ist audio only, 2nd and
3rd audio tubes being on separate fixed resistors.
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ATWATER KENT RADIO

MODEL 20, No.

7570 AND No. 7960
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See Fig. 66 for rheostat connections.

TO «—F OF
DET. AND A.
F. BOCKETS.
TO —A
CABLB LEAD TO R—-: OF
BLACK). . F.
(4o ) SOCKETS.

Fic. 54. Rear VIiEw of DoUBLE RIIEOSTAT AND FiLAMENT
Swirce Assempry Usep 1N MopeL 20
(No. 4640-7570), 19 anp 21.
June, 1931

TO —A CABLE LEAD
(BLACK).

J
A
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GREEN-YELLOW
TRACER

BLACK

@7/2 WHITE

TO —F OF DNT. AND
A. F. S80CKBTS,

Fi1c. 55. REAR VIEW oF RHI‘QT AND FILAMENT SwircH

AsseMBLy Usep IN MobpeL 35.
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ATWATER KENT RADIO

R.F. ASSEMBLIES IN MODEL 30, 32, 35 AND 48

TO G3R
TO GD TO SLIDER
| LEAD OF
R F.
\ RHEOSTAT

TG G2R

TO PiR

Fra. 56.
ViEW oF SusB-
PANEL ASSEMBLY
MobpeL 30
(Early Type).
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NOIRET
TO SLIDER OF
R F. RHEOSTAT
TO-FR TO G3R TO G4R TO GD TO SLIDER
OFR F
HLLES I RHEOSTAT
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DY

MobrL 52,
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ATWATER KENT RADIO

MODEL 30, 32, 35 AND 48

See Figs. 55 and 66 for rheostat connections,
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Fic. 9. Wirine DiacraM of Mobnir 30, 35 axp.48.
In Model 25, one rheostat controls the three R.F. filaments and a fixed resistor is connected in series with the detector and two A, I, filaments.
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ATWATER KENT RADIO

MODEL 33 AND 49
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June, 1931

ARE CoNNECHEP 1N MoniL 33 axp {9,

SwrrcH AsseMmpLy Usep 1N MoneL 20 Coaract (No.
7960), 30 (Early Type), 32, 33, 48, 49 AxD 50.
The appearance of the rheostat in later Model 30 sets, and in Model 48

and 50, is slightly different from that_shown above, but
the connections are similar.
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MODEL 36 BELOW SERIAL No. 2,610,000

ATWATER KENT RADIO
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ATWATER KENT RADIO

MODEL 36 ABOVE SERIAL No. 2,610,000

1R
"ot LRI HENISTOR l

BACR-GREEN TR
(To-raa}

AED-GREEN TR,
aNT TAaNS (o +Fda}

GREEN-YEL.TR.

GREEN-YEL. TR L
{To Toetue switch)

(RTssLE Swircn]

SPEAMER POSTS.

RECT. FIL. WINDING
= LS| CONDENSER ASSEMBLY CHOKE ASSEMBLY

R oo -__..38 et Ve _beeeed o ____ 4
TRANSFORMER ASSEMBLY
R.F-1ST A.F
FIL. WINDING. -
F1c. 72, WiIriNc Diacray or “Y” Power UniT Arove SeriaL No. 260,000.

(XX

(X

X

\E)

(11N - Y BCR Prass
171 ] ] nasl | ek s con py L 9 i cor
: y > Y. DET. 6RIb LEAK. Reg e Ta. ng e TR

ANT ADJ ! DET. CATHODE 7 +r] {-r
cone T T 50 7| ] a B B ( S
of - a . -
] ! E F S| g : YELLOW, WHITE
J | ’ N & 5 (0 L LA e 1A RS
€ _J v N\ \ 2
RESISTANCE TYPE ] - -
VOLUME CONTROL |l |E 3 CABLE CovECTon
. o, REIIAMINTAND f H K B PaneL
e e Al B E N
xr HNER U
e [ e ' L R
T d WHITE —
F16. 70. WIrING DiacraM of MopeL 36 WitH ResisSTANCE-TypPE VoLuME CoNTROL.
/ (-' \
BOLTED TO BOLTED To
STATOR. STATOR.
ROUND T, GND. s T
LR e 3} Fic. 71
SKETCH SHOWING CONNECTIONS
To ‘SHORT' A& FroM ANTENNA TRANSFORMER
ANT. POST. ( AND FroM R.F. TRANSFORMERS
IN MopEL 36.
To 'LoNG' MOJ R.ET., WITH
ANT. POST. COND. TYPE VOLUME CONTROL
THIS LEAD CONNECTS To, GREEN
LEAD FROM VOLUME CONTROL.)
ANT. TRANS. NO.1,2,3, RET.
( R.E-1sT A.F
- FIL. SUPPLY.
( ™
- N Ve e\ O
m,l.,i
! oW
— =t ulm
PANEL +B2moAP +8 RE Yo
ASSEMBLY o A 11
803
+BjsrAf) +B DET. Qf_f},
Swd
— T M ar} 'o_rLL
‘/) .
V- T i
2 Eo<g
S -
o ~ on
-t
o =
) -1 T I S SR C
P W, W\ g
e W, W W :
} FILTER L BY:
}u 1 COND. !
Q ~
z P ]/ f / Y
@ 1 S
P (2 : g
o
£ = 2 ' e &
X T = —4 : RED &
g z DET-FILWINDI ( BtAcx)y ! ] a
2 \DETFLL DING {'__f\f\_J ! : !
)
2 \ . { ] i X
@l \__ZwAr Fll.'. W'ND'NE.% TS | : ' Crewow-ereen
. i ‘ 1 ! YELLOW-BlACK | E—
- ] ! )
' [ )
1 | '
: ! !
H

X

XX

.

X

AT XXOO0STR

June, 1931 53



ATWATER KENT RADIO

MODEL 37, 37-F, 37-C CHASSIS
For Description of Power Unit, See Pages 56 and 57

yOoL E
CONTROL. %

< \ ' X s C y »
R Y A T : 3
i 8 . AND DIATE 1R~ _F | |E
YT swewres ) BY-PASS COND% !
8 fieguc RF PATE CIRCUIT
et RESIS/H\NC( \

Mo 2 RFY NG 3 RFT CONDE £
— = 2 BTN\ &
7 = ’0 2 .f o
\J > 3 anex — Lo \\R17
JIPNETARY X el L/

O€ T. VAR, COND |
peT.GRID conp'/ |
DET GRID LEAW

DET CATHODE “ +¢ ¥
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sz \if/p

— hAp BuACK-RED TR1a | 1Y
Lo (7o YEL.LEAD ~o.1ut A ly o
YELLOW | | ";g
» N [TOYEL 124D No 3 F) il
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Fic. 73. \Wirixe DiacraM or MobveL 37, 37-F, 37-C.

SPEARER FILTER GREEN(T0 amoun)
¢ NSER ) E—

RED-OREEN TR
(To +F2a)

GREEN-VEL.TR.
(To SPEARLR POST o 2)
——RED
(ro +F1a)
BIACK-WHITE TR
(To~FD)
e BROWN
{10 Pen)

—w

HITE
(To+BR R}

A 2nd-A. F. filament-shunt resistor is used before Serial No. 1,383,000, in which case speaker post No. 2 connects to the centre-tap of this resistor,

In Mode

o
i

and the green-yellow tracer lead is not used. The R. F. plate circuit resistor is used after Serial No. 1,385,000.

7-C the on-off switch is connected to the two terminals on either side of the ground eyelet. A 2nd-A. F. filament-shunt resistor is used

in the chassis of all Model 37-C receivers.
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F f . s
SPEAKER FITER

BOTTOM R.E FILAMENT AND CONDENSER

PATE CIRCUIT BY-PASS

ANTENNA CHOKE R.F. PATE CIRCUIT RES
# (0N ToP) @ CONDENSERS @ @ USED AFTER SERIAL @
( NO. 1,385,000
NOTE: THE FILAMENT CONTACT ) 385,
SPRINGS ARE MARNKED 'POSITIVE"

AND ‘NEGATIVE' ONLY TO 1DENTIFY 4’U

Ua
THEM FOR TESTING PURPOSES. ZND AF. FiL. SHUNT
RES. (USED BEFORE,
e SER. Na. 1,385, 01
\

A

)
Bz

[

GRID LEAK
(on Top)

SPEARER POST NOg
SPEAXER POST NG 2,

SH B

IR 2R 3R

Fic. 74. CHArT ror MoneL 37, 37-F, 37-C.

1A 2A

TO WHITE CABLE LEAD
ON MODEL 37 SETS BEFORE

ISGGROUND 70 GROUND SER. NO. 1,385,000
TO STATOR OF LUG TO CONTACT NO. 3 ON RF
LEFT VAR CONDENSER TO STATOR TO STATOR PLATE CIRCUIT RESISTANCE
OF CENTRE VAR OF RIGHT VAR ON MODEL 37 SETS AFTER SER
CONDFNSER CONDENSER NO. 1,385,000

TO—-F1A

—

TO+F1A

NO. IR F T NO.2R.FE.T. NO.3R.F.T. TO GROUND LUG

Fic. 75. VIEw ofF R. F, AMPLIFIER.
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ATWATER KENT RADIO

MODEL 38 CHASSIS
For Description of Power Unit, See Pages 56 and 57
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| o€ catnoDE ~ or] {-# B Q\
’ A 4 : Biack-RED TA e _—BROWN
1 o ¥ ? {To YL, LeAD wo.2 0 | (To P28)
5 YELL ——wHiTE
l\ ~ R ey O ' (To+BAP)
D — [ \ i
\ X £ ¢
\ 0 = # cagLe
. \) £ . CONNECTION
\ uxn msuucr t er1 PANEL
o7 }7 R € FUAMINT ano. - 4
473740 PATE Gyt By N
smirloro { YFT ral connscns |
ANTENNA RF PATE CicuT
S o | AESIS TANCCa
cLymr

|
ONTROL L % *
— e AAAA

WHITE

AN

Fic. 6. WIRrING D1acraM ofF MopeL 383,

A 2nd-A. F. filament-shunt resistor is used before Serial No. 1,752,000 and the green-yellow tracer cable” lead is not used. Connections for this
resistor are shown in dotted lines in the diagram on page 61. A schematic diagram of the volume control is shown in Fig. 78.

= R.E FIAMENT AND
) RATE CIRCUIT B sy SPEARER FILTER
ANTENNA CHORE CONDENSERS SR CONDENSER

- @ @ BOTTOM RE PATE CiRtui AES.

@um AFTER SERIAL @
NO. 1,752,000
NOTE: T™E mamenT CONTACT
SPRINGS ARE MAANED 'Poniive’

NS 'HEGATIVE' OMuY TO I0ENTY 3 4
THEM POR TESTING PURPOSES.

B | B B (BB B aew
Om @ =

! !

!
2R 3R 4R

Fic. 77. Crart ror MopeL 38.

S’(Mﬂ Ni’f unl

5 BN @ly

1A

@@ ;Ilg G F

O

ATOR .
ANT. STATOR T
W
é‘{ C(')r%paLEI'NG To GROUND
53 : To+8 LUC" To
z3 GROUND
LUG
'LOCAL
DISTANCE' SW.
To P TQ P
= = NO. 1,3,4 R.FT. No. 2 R.FT.
Fi1c. 78. ScHEMATIC DiacraM oF VoLuME CoNTROL IN Fic. 79. SxkercH SHowinG ConNEcTioNs FroMm R.F,

MopeL 37, 37-F, 37-C Axp 3R, TRANSFORMERS, MopEL 38.
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ATWATER KENT RADIO

POWER UNIT IN MODEL 37, 37-F, 37-C AND 38
é BN, GREEN-YEL.TR.<
e —

DET. FIL.
% WINOING. YELLOW-BLACK‘\'R.<

{cano BEFIL. SUPPLY)

SPEAKER
RETURN.

RED—

> ¢ BLACK |
TOGGLE SW. g PL i g
o——" = .
s o = R.F-157 AF.
& g RECTIFYING av-:;Ass L' %WH‘TE 5—|||-~ O&" A.F
o TUBE. CONDENSER.” .
i 3 DET. BY-PASS +BIstAFI !
< CONDENSER Y t 8 R.F.
- —~ g REO:
g S FILTER + - I
§ = g conoensers |4 A +8 DET.
g T o
® / ( ’ ; : _plack
w REEN-YEL.
q
S o >RE0-BLACK.
= o RECTIFIER FIL. /
2 WINDING. / YELLOW-BIACK TR
= ) o . )
'\ .
POWER FILTER SPEAKER
TRANSFORMER CHOKES CHOKE

Fic. 80. Diacram of Power Unir 1N MoneL 37, 37-F, 37-C anp 38.

In Model 37-C the on-off switch connections are made to the panel assembly as explained under Fig. 82.

GREEN-YEL.TR.) YEL-BIACK TR, R.E-1sTA.f S CLIBACKTR.

GREEN-YEL. TR~ FIL.SUPPLY —
, /', T BLACK
® U
RECTIFIER oL
TUBE SOCKET.> £ 2L
S RED-BIACK < "B RF
_____ ol 7
i ciso | BIACK -~ Py
{pols tToo 7/ i —+3 DET.
[ i
38
BLACK oq
TRANSFORMER on & -°
ASSEMBLY I'1 =
( [eacr N EaRLy 375, o
NOTE: IN SOME UNITS THE POSITION WHITE IN LATER 375.
OF THE LEADS FROM THE R.F-Ist A.F. YELLOW IN 38's. L RED
FIL. WINDING AND THE DET. FIL. WIND- |
ING ARE INTERCHANGED. RED -~ [l 2
lACK— |
Black WHITE IN EARLY 37%. YEL. To TOGGLE ]]
IN LATER 375 AND IN 385. SWITCH
(CONNECTS _TO LEAD FROM N
CENTRE TAP OF R.F-IsT

A.F FIL. SHUNT RESIS.)

Fic. 8. SHowine CoNNEcTIONS FroM TRANSFORMER AND CONDENSER-CHOKE ASSEMBLIES TO PANEL ASSEMBLY.

This view shows the approximate position of leads from the metal containers. In replacement condenser-choke assemblies for Model 38 the lead
to 4B 1st-A. F. terminal is sometimes black-red tracer instead of white.
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PANEL ASSEMBLIES IN POWER UNITS

DETECTOR
PLATE CIRCUIT RFS

I  _+BRF
+B DET i ’
A S
o 1st A F PLATE
Ml CIRCUIT RES
+Blist A F — B d A F
DET FIL. /\ o i
SHUNT RES. | - > DET FIL
- SUPPLY
R F—Ist A F FIL
SHUNT RES 7
y’ \ | R F—istAF

« = = A0

R l‘:'lst AF
GRID BIAS RES

GROUND

2dA F
GRID BIAS RES

2nd A F FIL

SHUNT RES . ; and A.F
F1c. 82. REAR VIEW or PANEL AsSEMBLY oN Mookl 37, 37-F,

37-C, 38 axp Later Tyre “Y” Power Unirs.

The terininal on the right hand side of the ground eyelet is used as
“speaker-return” terminal on later Model 37 and 38 sets. In Model
37 Console sets, and in later type “Y" power units, the terminals on
either side of the ground eyelet are used for toggle switch connection
in the 110-volt line.

1t A F PLATE
CIRCUIT RES

DET PLATE
CIRCUIT RES

+B DE1

———— '_._..._.. - -
} DET FIL
DET FIL
i
R F—ist A F FIL, 7 R F-lst A F
SHUNT RES (] N SUPPLY
SPEAKER
RETURN
GROUND — e
N S e s
SHUNT RES (2 — Ind A F FIL
N/SUPPLY
Fic. 85. BorroMm ViEw of PANEL AssempLy USep 1N Power

Unit of MopeL {0, 40-F, 42, 42-F, 43, 14, 44-F,
45, 46, 4%, 52, 55, 36 AND OT.

The terminal at the left of the ground eyelet (in this view) is used
as a junction point for the lead from the centre-tap of the R.F. 1st-
A. F. filament-shunt resistor, and the blue (red in some models) lead
from the 1st-A. F. by-pass condenser. This terminal is not connected
to the set.
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R F—1st A F FiL
SUPPLY +BXAE

+Bist A F
+BRF

+B DET

md A F FIL
surrLy

1ov A C

Fic. 83. Power Un1r 1N Moper 37, 37-F, 37-C anp 38.
CovER REMOVED.

Fic. 84. Removixc CoxpExskr SkcrioN 1N Power Uxit ror
MopeL 40-F, 42-F, 44-F axp 2xp Tvyre or MobeL 4.

+B2nd A F

i
\-.I %+B derAall;
R.F :
GRID BIAS
RESISTANCE
‘ ) DET FIL
N SUPPLY
d A F
GRID BIAS
RESISTANCE r R FIstAF
IE CF st
@ ki surrLy
SPEAKER
RETURN \k/“
( 5
el 2nd A. F FIL.
& Q2 SUPPLY

Tor View oF PANEL AssEmBLY Useb 1N Power UNir
ot MopeL 40, 40-F, 42, 42-F, 43, 41, 41-F, 45,
46, 47, 52, 53, 56 AxND I7.

Fic. 86.
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ATWATER KENT RADIO

MODEL 40, 40-F, 42, 42.F, 44, 44-F, 45, 52, 56 AND 57 CHASSIS

For Description of Power Unit, see Page 60
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Fi1c. 87. Wirixe DiacraM or MobeL 44, 40-F, 42, 42-F, 52, 56 Axp 57.
but is provided with two twenty-ioot leads \\'hlch are connected to the volume control,
md ground posts at the bottom of the cabinet.

black for

Model 52 does not have the shielded antenna lead,

antenna and black-green tracer for ground. Model 56 and 537 have antaima ¢
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Fic. 8. WiriNc D1acranM or MobiL 41, 41-F AND 45.

The ground connection to the R, F, by-pass condensers,
A pictorial representation of the

A schematic diagram of the volume control is shown in Fig. 93. in this and other models, is
made through the metal container in which the condensers are sealed.
antenna coupling transformer is shown in Fig. 87.

TOCROUND TO GROUND
TO STATOR OF LUG TO CONTACT NO. 3 ON RP
LEFT VAR. CONDENSER TO STATOR TO STATOR PLATE CIRCUIT RESISTANCE
OF CENTRE VAR OF RIGHT VAR

CONDENSER

CONDENSER

TO-—-FIA

l TO+FIA
TO GROUND LUG

NO. 1R F.T. NO.2R.F. T NO.3R. F. T

Fie. 8). View or R.F. AarpLiFier AssenMBLY 1x MobeL 40, 40-F, 42, 42-F, 52, 56 AND 57.
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ATWATER KENT RADIO

MODEL 40, 40-F, 42, 42-F, 44, 44-F, 45, 52, 56 AND 57 CHASSIS

For Description of Power Unit, see Page 60

1 R _J /j.&_
7
NOTE: THE FLAMENT CONTACT SPEAKER FILTER
""%m,_‘;’:;‘c':c SPRINGS ARE MARKED ‘POSITIVE® R.F FILAMENT AND CONDENSER
~ AND ‘NEGATIVE' ONLY TO IDENTIFY PIATE CIRCUIT BY-PASS AF. PATE CIRCUIT RES.
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] —————+ |
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Fic. 91.

CiART ForR MopEL 44, 41-F axp 45.

@;—D ToO B(OL;D TO BLACK~
STATOR. STATOR. N OUTER G P
END /lR
T0 +8 To _GND. TO 4 GNU. ANT. ANT.
Lue . o LUG- COUPLING COUPLING
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/ ~— Zz [ 2
/ +F
TO BLACK LEAD Yro YEL. LEAD FROM \ -F
FROM 'LO(",AL- ‘LOCAL-DISTANCE’ GREEN [
1STA : .
DISTANCE' SW SWITCH YELLow)
NO. {, 3,4 R.ET No.2 R.FT. =
Fic. 92. SkercH SnowiNc CoxnecrioNs FroM R.F. Trans- Frc. 93, Scuemaric Diacrar or VoLuME ConTroL, MoDEL
FORMERS IN MobEL 44, 41-F, 45 axp {7, 40, 40-F| 42, 12-F, 43, 44, 44-F, 45, 46, 47, 32, 53, 56 anp 57.
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ATWATER KENT RADIO

POWER UNIT IN MODEL 40, 42, 44, 45, 52, 56 AND 57

For Additional Information, see Pages 57, 61 and 62
Model 40-F, 42-F and 44-F Power Units are described on Page 62.

2np AR FiL. SUPPLY.
RED—GREEN TR,

210 AF. FIL. e ---.\_ = 2ND A.F FIL.
WINDING. BIACK-GREEN TR. g { H SHUNT RES\'STANCE.
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1
| S
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S~ AL !
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= ST D \ ~.
4
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‘ OR BOCK)y C°N°°'/v DET. RESISANCE. |3 |&
w GREEN ~
3 §>' vsL.T) 1P H:\ T~ 157 A.F RESISTANCE.
g 5% Fi '
5 s F2 T
2 8 g
e 8 \/
BLUE (OR BIACK) FILTER CHOKES.
T SPEAKER CHOKE. —
O =-RECT. FIL. WINDING. J
Fi1c. 94. ScHEMATIC D1aGRAM OF Power UNiT IN MobpEL 40, 42, 44, 45, 52, 56 axp 57.
The regulating resistor is used only in Model 42, 44 and 52.
. d
<
- W
w E
BLACK. CONNECT TO £ %
REGUIATING RES.IN T &
MODELS 42,44 52, [ SPEAKER R.F-1ST A.F /.DET. FiL.
(BROUGHT THRU'ANGLE) & g RETURN FIL. SUPPLY. /~ SUPPLY.
©
BLUE-RED TR, 5 \, \ /{ A—
( R BIACK S = O >
(0 ) T [ F @ /
— E ,g} WHITE?
- ]
F O Q (¢ Q O (¢)
=l Z e ; E +8 R.F -
ol ¥ a0 8 . +B 2ND A. ]
H [+ 4 (O] QE& O ' . / <
' 7] & 2“3 } 19 +B 15T A. &
:@ 5| @ j’ I |+B DET. 5
' g ® ® 0 : ® O
4 L) =
— e, YE L
BLUE @ BlLACK -RED TR.®
o BLﬂCK)) \ PP , ~Black BIACK-RED TR [
“RED BLUE (OR RED)
BWACK [
GREEN-YEL? _ J
RED-BLACK ~ —
To TOGGLE i
SWITCH __—7 -~
Fic. 95. Power Unir 1x MoperL 40, 42, 44, 45, 52, 56 aANp 57, SHowinG CoNNEcTIoNS FroM SeALED CONTAINER To PANEL

ASSEMBLY, RECTIFIER SOCKET AND REGULATING RESISTANCE.

This view shows the approximate position of leads from sealed container.

In Model 42, 44 and 52, a hole is cut in the rectifier-socket mdunting

angle and the two black leads are brought up through the hole and connect to the regulating resistor, which is
mounted upright at the left-hand end of the sealed container.
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ATWATER KENT RADIO

2ND TYPE OF POWER UNIT IN MODEL 40, 56 AND 57

GREEN—YEL TOSPEAKER
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e & EDWHIIETR WHITE
W < -
i GREEN CONDENSER
=2 @ q O ) ) L) 1xLe O O ASSEMBLY
:l-‘l: ':: 7 = .u iE = 1B RP -/
[P 1] &l |&>~ sPEAKER 3= > 15 . R.
e )3 g| |2 RreTURN loom F ﬁlﬁg +B. INDAF |o ol
= <& =25 |12 3 5
° 1l g a7 V7 |;"{‘¢$+s.ls-ru ¥ ;
w 915 gl |z I~ 3 e +B, DET
3 Ipl 1% i ! 1 YE]
B 2y 2 ® A RICRE® ® ®
7 LACK—RED
a
=
SOCKET FOR RECTIFIER P BLACK == =
TUBE = ==
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110-VOLT CABLE
THIS MODEL AND PLUG

X0

Fic. 96. VIEw Smowinc CoxNecTioNs IN 2Np Tyee of Power Unit For MopEL 40, 56 AND 57.
This view shows the panel assembly moved to left of normal position. The layout of the panel assembly is the same as shown in the illustrations on Page 57.

PHONE &
E{‘JN"{,E ? No.m.r.r.

SPEAKER FILTER
QCONDENSER

lno.x ¢

GRE EN{vo cRouND)
1\

DET RET. NO.2 AFET

FROM PIATE

BLACK-GREENTR
A
OF WAST R.F.
TUBE.

~RED-GREEN TR.
To-F2A) (To +F2n)

GREEN-YEL.TR.
(To SPEAKER POST No.2)

BLACK

-FQF R.F

DET. VAR.COND. | /
DET.GRID COND. /|
DET. GRID LEAK

DET CATHODE ~ 4+F

TUBES. 4

+F OF R.F.
TUBES.

+B RF —¢

e AAAAAN

r 3
W
of l& I
5 - =
ks 2 (=]
2 ' —
! 4 -
o > )
w < >
=9

BIA
g—

~RED [

GREEN

"

RED~GREEN

0
)

BLAC
—

-

R.F. PLATE CIRCUIT
RESISTANCC -

\

WHITE —

A

(Fo~-F1R)

RED-WHITE TR~{ g3\
(To+FO) %

BLACK-RED TR
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(ro +F1A)
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(To—F0)

2] —— BROWI

N
(To P24)

= WHITE
(To+B,R.F)
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CONNECTION
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Fic. 97. Derector AND Two STAGE Aupto Frequency AMPLIFYING CircUIT Usep IN LaTER MopEL 36, AND IN
MopeL 37, 37-F, 37-C, 38, 40, 40-F, 42, 42-F, 44, 44-F, 45, 52, 56 anp 47.

The 2nd-A. F. filament-shunt resistor (shown in dotted lines) is used in all Model 36 sets and in many Model 37 and 38.

and 38, and in Model 40, 42, 44, 45, 52, 56 and 57, this resistor is not

In later Model 37

used in set, but the 2nd-A. F. filament-shunt resistor in power unit is used

for the same purpose, a green-yellow tracer lead connecting speaker post No. 2 to the centre tap of the 2nd-A.F. filament-shunt resistor in the

power unit.
in the 110-volt line.

the 2nd-A. F, T. The R.F. plate-circuit resistor is not used in Model 36 nor in some 37 and 38 sets.

In Model 36, and in Model 37 console sets, the two terminals on either side of the ground eyelet are used for toggle switch connection

In some Model 36 sets a green-yellow tracer lead is used instead of a black-red tracer lead for connection to the yellow lead of

Except for these minor variations, this

circuit is standard in these sets, and the service man should remember the color scheme of A.F. transformers and the colors of cable leads and
their location on the connection panel.
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ATWATER KENT RADIO

POWER UNIT IN MODEL 40-F, 42-F, 44.-F AND 2ND TYPE OF MODEL 44

See Fig. 84 on Page 57.
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B POWER UNIT, TYPE R, No. 8800

@ TRICKLE CHARGER TRF

- )

-

J

4
3
3
a3

YELLOW d GREEY rﬂn’

Cqy C¢2 CS C3 C6 C-4

v em e mm - - - ——————

r-=--

\__OREEN

N_BLRCN

BLAcK
{ o BLACK

Fic. 100, B Power Uxrtr. Monern R No. 800 (\Wiring Diagram).
Note.—In Model S Unit for 23-cyele A. (. Power, Condenser C-5 is connected to Post 3 of "B 4+ AMP." and Condenser C-4 is omitted.

TRICKLE CHARGER

RELAY ALUMINUM SHIELD
RECEPTACLE RESISTANCES

RECTIFIER
TUBE
SOCKET

TRANSFORMER
CONDENSER ASSEMBLY  ASSEMBLY
CHOKE ASSEMBLY
Fic. 101. View or B Power UNIT.
Use Raytheon type BH rectifier tube for replacement.
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ATWATER KENT RADIO

MODEL 41 CHASSIS
For Voltage Table, See Page 106
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ATWATER KENT RADIO

MODEL 41 POWER UNIT (3rd Type)
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Fi1c. 282

This receiver consists of three units: (1st) the chassis and battery container, (2nd) the electro-dynamic speaker, (3rd) the remote-control unit.

DiaGram oF MobEL 81 Moror CAR Rabio (BATTERY-OPERATED).
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283.

FiG.

5 sets is similar

which is shown above, connected in dotted lines.
The tlament circuit of Model 82 is somewhat

he circuit of these early Model 8

densers; t

an additional electrolytic condenser,

y
former in Model 82 and some 85 sets.

have three electrolytic filter con

ced b
lume control; they

denser is mounted on the oscillator trans

different from that shown above.

A few early-type Model 85 do not have automatic vol
November, 1931.

In Model 82 and 82-F, the filter:
to Model 80. The tracking con
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o FiG. 284. D1AGRAM oF MoDEL 82-D Axp 84-D (D). C.-OPERATED).

Early Model 84-D does not have tone control; it has a condenser, instead of a resistor, across the secondary of the audio input transformer; it has a small phone condenser
connected to the plate of the 2nd-detector, and it has an antenna choke connected between the antenna and ground posts. In 82.D, the oscillator-tracking condenser is
mounted on the oscillator transformer. Connections to the oscillator transformer in early-type 84-D are shown in the separate drawing.

In 82-D. an extra-11C-volt line condenser is connected from ground to a point between R. F. line chokc No. 2 and the on-off switch.
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F16. 285. DIAGRAM OF MODEL 82-Q (BATTERY-OPERATED).

In some 82-Q receivers, the primary of the audio input transformer is connected as follows:

Green to the plate, and white to the 1st-A. F. filter resistor.
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Early-type 84-Q does not have tone control; it has a phone condenser in the 2nd-detector

F1G. 286. D1aGRAM OF MODEL 84-Q (BATTERY-OPERATED).

A diagram of the speaker used with this set Is shown in the diagram of Model 82-Q, Fig. 285.
plate circuit; and it has an antenna choke connected across the antenna trimmer.

The oscillator transformer in early-type Model 84-Q is different in this way: It has only one pick-up coil, which is connected in series with the screen of the 1st-detector. (The two

filament-circuit pick-up coils are not used in the early model.)



“1£61 "12qUIBAON

88¢

‘pasnt LON St (Burputm a3eioa-y3iy ay3 jo dB]-133U20 AYI YIIM SILIIS UI Pajd3UUOD) 10381631 I1IY Y ‘J-¥8 [PPOIN VI

ANTENNA
CHOKE

L8¢ O1d

“(QALVEEI0-D) V) JA-b§ ANV §8 TAA0[\ FIAL-ATIVE 40 KVAOVI(]

Iat OETECTOR—. F.
SCREEN BY-PASS

2nd DETECTOR

2nd DETECTOR
SCREENBY-PASS

SCREEN RESISTOR
0A > | ’ —
] o i
BLUE & RED
3 DOUBLE - SPOT
TRIMMER
L - L3 2nd DETECTOR | F. QUALITY
« TRANSFORMER QUALITY
ANTES CONDENSER
v 4 Ymm:a}:a - YRIMME\R RESISTOR ENSE
~ $ fo-—— -
7 z 1 2nd DET. GRIO
TRIMMER MAROON
y : ) FATE Gt 2nd DETECTOR
15t DETECTOR CHOKE n
1st DET. PATE Choke I.F. | 2nd DET. COUPLING CONDENSER A.F.
y R N | _NL 4] ) N
24 . ; * 24 It <
STOPPING 1
> CHOKE i -
} 1 o 2 —0
” — ] 1 ' = 525459 SOCKET FOR
3 | ! & [ L @] SPEAKER PLUG
] 1 1 i Eaa S @ R
) \ wd 83a> 1
¢ ILE.STOPTING ! | ¥ P L) d
- TRIMMER CONDENSER 2 1 \ 1 g 2 a
2 No 1 ) = ! i } ] H I
S
g | |
o )
w [ O PR ERUPUP | a
3t DETECTOR = (31
PLATETRIMMER £ e . P4 5 oz X X
5 g 28 29 Ge ¥ g% 55 3<3
Ee zk ad E2De == g8 §5 2<%
2% wa vz 3ED% 2nd DETECTOR LT = ™
-8 3 29< BIAS BY-PASS B o8 55y
L¢ ala 25 SE ©Se
°s &2 z <S2
G
1ot DETECTOR
BIAS BY-PASS
13t DETECTOR
B1AS RESISTOR 13t
DET. FILTER
OSCILLATOR CHOKE
GREEN & RED TRANSFORMER
'27
g8
or -
E2e
7
e
OSCILLATOR
TRIMMER
I3
x
O«
3325 3
da >»I aE~
3z z TRACKING FEE
23 CONDENSER izt
ll N L
— —— FILTER FILTER
= it conptscn Erore
10-vOLT No 2 BY.PASS
CABLE i
RECTIFIER <
Wye o ) 80
. FILTER AF aias
N.GPP A F BIaS
Fuse SWITCN PESISTOR RESISTOR No 2 RESISTORNo |
I PURPLE & BLACK BLACK
POWER FILAMENT
TRANSFORMER DIAL SHUNT
LIGHT RESISTOR
N\, IstDET 0SC \ ). F 2noDET. A F
- 1 /|2
- e :§ /|5
4 ity AEE
/ |Ze
SPEAKER ¥
1l e | 1 s
¢ u E2
e 0o > IC' 5
! I~ ) INNIE
1 \

ouTPyT
TRANSFORMER

L

(odAY, Apred) A48 48 THAOW

OIAdVYd LNHY HILVMLV



_\‘I! = S - =
YINYOISNVEL i -
amvia ouio13 40d1n0 | o - —
=
—J—
| ®
—— — )
ER 13grug v 1340 st
HOLSISIN
INDHS-LNIWY S S "
ESs w_ MIWWOLSNYYL
Pl 2918 ¥ Tiand ¥OLSISIV WAL
oM VOLMISIY 2 'ON HOLNSIY Y 08, M s
LR e H3141193Y
L avy
1I0A01
2-on o N
|
= i
e
w T ~
VI o ‘ IINIONOD
2 ONINOYHL *Ov18
g | . NS
=
o mn \
—t 23
a ¥ 5 S e en
< ® \ g5 B
. - . d
xon»mo.ﬂu: :o:.”nux xownﬂuu mm £ ' ]
B L 4303318 ¥303370 4303378 =33 " ]
— v A i i
T TOMLNOD INATOA i !
Z m Al
! i
2+ v Q|
1
i
2 >-* SSve-AE SviE _. :
B Lo ul_l 8013130 ¥y , d
= Q = = “ ;
= N | » ' i
A woiereay svie J\ a3y | ]
W 0433130 i) - — i
L |
- }
“ E b \'m N !
! 1
_ i
A ;
I H
z wiwsa el
A ) e iy 5 - 4OLVTIIE0
ALIWNDG EES i
ety a8 52 < ‘ < =2
23 =
Sy B Y Y
& 3® e . _
= 130 puz oSy
§ = , INWIL /Tl
o : -5 vt m o
z » 2
. m mm 21 2 5382 | 2Q3d HIWHOLBNYHL [ CELIICD
arc 9y »P2SR HISNIONOD| oFa® _d113a puz %o
8235 Z <S35 INOME L ¢ = IMOHD "R ll\
E2a< mm m 2 owm == i B Qo 4 \* 28
: S _ m m
i i
i/l " ;
o— LAAN INOHD Iuvid ! : [ 1
— ¥0133130 Puz i i wammus Nm
! w |
it - Ve M\h N |@||.__' ]
g ¥asNIaNOD . ' H
4 ., Bidnos 13Q pug A H oniaddls  “Desels ——
HILIMS \_ H o o LI
HOULNGD-INOL MIMWIEL  deeomomoeooo i &Ly
0189 "130 PuZ \
seva-ag ¥IwweL
/ 0153150 euz ¥OLSIS3Y NIIUOT LRI
¥ISNIONDD ¥
TOHINOY 3NOL “50193130 PuE 4
[ 4 AAAAAA : —
v _* a3y ¥ Ine h
¥OLSI83
31v1d

- H0123130 W1
Rl

The filter resistor shown in the above diagram is NOT used in Model 84-F.
289

Fia. 288. Di1aGRAM OF LATE-TYPE MODEL 84 AND 84.F (A. C.-OPERATED).
This set has a 1st-detector plate filter choke and condenser not shown in the diagram.

A few late-type Model 84 and 84-F receivers have slightly different oscillator transformers, as explained in the notes accompanying the parts list for these sets.

November, 1931,
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F16. 289. DiacrAM OF MoODEL 85-Q (BATTERY-OPERATED).

In later-type Model 85-Q, the Ist-1. F. transformer is replaced by chokes and condensers, as shown in the separate drawing above the 1st-1. F. transformer.
n some 85-Q sets, the colors of the primary leads of the audio input transformer are reversed.

0S8 THAOW

OIdVY INAY YILVAMLY



ronE conrRoL Aco

d4-98 98 THAOW
OIAVY ILNIY YALVMLY

Z
] SwITCH —
(<p \
B I~ ISTOCT- 4 £, "
g’ SCREEN BY-PASS, ey Z‘g":’;~77 oYR
= 137 OF T PLATE L £ GRIO 4F PLATE 2~;0. 0T GRIO CONDENSER,
N rAirrEn TRIMMER TRirrEm TRirrIER N
L OR syEma AV madeon
© \F. 2ND. OET. 2NO. DET-AF A.F.
2 / IST. DET. ey oo ; . covpLING g QUALITY
s '35 . s£ TRANS. '35 NI 27 AN 3 1N ‘24 CONOENSER 47 c L
ey 4
s
. convoenIaA M caﬂzgﬁlﬂ
% (3
1
§ v T e g
J ; : 83
L] a H p 2 \
| B ? g N
H H Not T
I H © 3 N crone
H 1 < 108
1 ' M “rRSY
H IST OET. ] c‘l N WSy
b ScATE riTEm | N M
conpentcn | L] H 9 R
R [4 23
g . ] Sy
9| N y ]
< 9™ ___IIT‘ q [}
o ]
G Q h § E E X E X T "
xp? 2n0. DET BIRS e N 4 vy NREN
"y - RE3:3T0R LoD¢ vt No RAEH
3 AL~ S AAAANRA §° 58 8 3 4
. o7 5hss OARY G &g ° W8
& K3y 8> 3 h% €
M I $e2Y 8% %Y I3[ Ve
L] — 2 N g §-(< g-u
A.£ smio awo. oar. @S
rrorem - 1 L oRes S ~, ~ N
m ) _‘
£ smo
“Fiiria A A A A A
i Y&ecows M N g\
o o
e 2| ¢
' aLo oX 9
i 'G LN T
2 by
i osc \t vy | ==
(] : GREEN 27 <9 ~ s‘; [N
© i 03¢, GRIO 'y &o, S ¢
= H CONDENSER K 5. L4 § q E
P los o AAN R;‘ [ v I
' L] X M3 a9 33
(8 H 5 2 %
3 Al ¢ 22 Xy
St ! P b <
% IS e N4 R
' 13y ®50q €% s
3 s $o & 5
$! N oscie ATOR ]
s 2 3 :0 YRIMMER H seax/8L & FLEXIBLE
H X § BLEEOER BLECOER BLEEOER acccocn BLEEDER BLEEDER voLurme BLECOER
4 he ARESITTOR  MEIISTOR AL3I1STOR AESISTOM REIISTOR  MESISTOM con7ROL acs/srom
~as ~o. 2 ~o. 4 ~No.'5 ~o'e A A
crem
conoenIER
v~ r
©- e fegcrmoLyric
/ R BIRS £ BIAS CONOENEER
~ RESISTOR NGB RESISTOMR NOI
g - —d
= L oL mPOoAPL siacs
RECT.
ow-orr 80
Swiren ANV
FITER ACSISTOM
CONTROL 20. R.F. I.F. oscC. 1.D,
CowER mor
TRANSFOARMER TRANSFORME R
S S O
4 srennE £LLCTRO~ DyNAMK
K “Lz_s SOEANER
4L AF. —
) ) > oA~ LionT
RESISTOM
o o
o/8 eronr

FICRIIENT SNV
nc.wsran%'

F16. 200. DiacraM oF MobneL 86 AND 86-F (A. C.-OPERATED).

The filter resistor is not used in Model 86-F, and the control plate resistor is red and gray. The electrolytic condenser is listed in the Parts List as filter condenser No. 3.
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DiaGraM oF MODEL 87 (A. C.-OPERATED).
292

In a few early-type Model 87 receivers, No. 2 and No. 3 R, F, transformers are connected between the R. F. tube and the lst-detector, similar to the
arrangement used in early Model 89 shown in Fig. 202,

Fic. 291,
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DiacraM oF MopEL K9, 89-F, Axp 89-P (A. C.-OPERATED).

IMPORTANT: The 2nd-detector grid resistor and the 2nd-detector grid-circuit by-pass are NOT used in this set, and the grid-return of the 2nd-detector connects

directly to the chassis.

Later types of this Model have No. 1 and No. 2 R. F, transformers connected ahead of the R. F. tube, as shown in the diagram. of Model 87 in Fig. 291.
The phonograph equipment, circuit, and parts in Model 89-P are the same a8 described on pages 236 to 240 of the Service Manual.
The phonograph-switching circuit in 83-P is shown above in dotted lines.
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ATWATER KENT RADIO

MODEL 80, 80-F, 82, 82-F TOP VIEW
MODEL 80, 80-F CHART

ON-OFF SWITCH STATION SELECTOR
AND VOLUME CONTROL TONE CONTROL

¥
— l ) l /——— DOUBLE-SPOT
o 2 = — TRIMMER &
= = i —

NO.3R.F.T.

1ST DET. PLATE
TRIMMER IN
MODEL 82
I. F.
GRID TRIMMER
IN MODEL 80

FILTER
COND.
No. 1
FILTER
COND.
No 2
No. 1 2ND DET.
RFT I.F. TRANS

SPEAKER PLUG  ANTENNA CONTROL
No. 2 ADJUSTMENT TUBE

Fic. 293. Tor ViEw ofF MobpeL 82, 82-F.

The top view of Model 80, 80-F is similar except that it has no control tube and the position of No.1
and No. 2 R. F. T. is interchanged.

1 F.ETOPPING
CONDENSER

MULTIPLE
BY.PASE

VOLUME CONTROL
WITH
ON-OFF BNITCH

TONE CONTROL SWITCH A

b F. GRID
TAIMMER

Condensers in Multiple By-
pass Model 80, 80-F,
83, 83.F

OSCILLATOR

SLELOER
AELIETORS
No. 34 No. 4

1—Tone-control condenser.
2—Tone-control condenser.

3—1st-detector—I. F. screen by-pass.

4—1. F. bias by-pass.
5—2nd-detector bias by-pass.
6—Phone condenser.

el
7—2nd-detector—A. F. coupling condenser.
8—2nd-detector screen by-pass.

9—Quality condenser.

10—1st-detector plate filter condenser.

11—A. F. bias by-pass.

12—1st-detector bias by-pass.

2nd DETECTOR
PLATE REBISTOR

RE]
YELLOW

©

d DET. /5

ki )
w1 Gy

A F. BIAS
RESISTOR No. 2

A F. BIAS
@ REBISTOR No. 1

F1c. 294. CHarT OoF MobpeL 80, 80-F.

The parta on Model 83, 83.F are similar except that Model 83, 83-F has a filter condenser unit and_only
one electrolytic condenser.
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ATWATER KENT RADIO

MODEL 83, 83-F TOP VIEW
MODEL 82, 82-F CHART

STATION SELECTOR

TONE CONTROL VOLUME CONTROL
_b j— ¥ DOUBLE-SPOT
c - ———

- - TRIMMER &
f . | NO.3R.F.T.
FILTER
COND, ™~
@ FILTER
COND.
NO.18:2 ”
) — 2ND DET.
NO. 2 \ I F.
A.F. R.F.T. TRANS.
(o]0)
_sa2))
SPEAKER PLUG f ANTENNA
RN;:' + ADJUSTMENT

Fic. 295. Tor View oF MobeL 83, 83-F.

The circle in the upper right-hand corner is the shield that covers the coupling unit between the
1st-detector and the I. F. tubes.

VOLUME CONTROL

By-pass Condensers in
Model 82, 82-F

@LEEDER
RESISTOR

AND
ON.OFF  SWITCH

CONTROL
ITCH

OSCILLATOR
GRID CONDENSER

.\ BLEEDER
\, AESISTOR
W\ Mo &

R. F. By-pass No. 1

1-—2nd-detector bias by pass.
POWER TRANSFORMER

2—Control plate by-pass.
3—Not used.
4—1. F. bias by-pass.

2nd
DET. FILTER
_-RESISTOR
2nd DET

COUPLING
- RESISTOA

15t OETECTOR
PLATE FILTER
CHOKE

A F, ORID
EAK

R. F. By-pass No. 2

5—Ilst-detector filter condenser.
6—1st-detector—I. F. screen by-pass.

7—2nd-detector filter condenser.
8—1st-detector bias by-pass.

R. F. By-pass No. 3

9—Quality condenser.
10—A. F. bias by-pass.
11—2nd-detector—A. F. coupling condenser.

BLEEDER
RESISTOR
3

12—Phone condenser.

FILAMENT Tone-control Condenser

SHUNT
RESISTOR

13—Tone condenser.
14—2nd-detector screen by-pass.
15—0Oscillator plate-circuit by-pass.
16—Tone condenser.

BLEEOER
RESISTOR
No. &

BLEEDER No. 2
RESISTORS & Y
UNDERNEATH No. |

ANTENNA
TRIMMER

2nd DETECTOR
BIAS RESISTOR

F1c. 296. CuArRT OF MoODEL 82, 82-F.
The filter resistor is not used in Mode] 82-F,
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ATWATER KENT RADIO

MODEL 82-D TOP VIEW AND CHART

By-pass Condensers in
Model 82-D

R. F. By-pass No. 1

1—Ground coupling condenser.
2—1st-detector screen by-pass.
3—110-volt line condenser.
4—1st-detector grid by-pass.

R. F. By-pass No. 2

5—2nd-detector—1st-A.F.coupling condenser.

6—Filter condenser No. 2.
7—Not used.

R. F. By-pass No. 3

8—Quality condenser.
9—2nd-detector filter condenser.
10-—110-volt line by-pass.

Tone-control Condenser

11—Not used.

12—Tone condenser.
13—Tone condenser.
14—Tone condenser.

November, 1931.

STATION SELECTOR
ON-OFF SWITCH
AND VOLUME CONTROL TONE CONTROL
DOUBLE-SPOT
TRIMMER &

NO.3R.F.T.
a( ’

4= 1ST DET.PLATE
TRIMMER

FILTER
CHOKE

ANTENNA
ADJUSTMENT
SPEAKER PLUG

FiG. 297. Top ViEw oOF MobpeL 82-D.

VOLUME
1ot DETECTOR on ”OD.P&TI?S: &

PLATE CHOKE QUALITY 7]

RESISTOR

R.F.C.No.2
UNDERNEATH

Ist DEYECTOR

2nd A. F. GRID
RESISTOR RESISTOR Na. 1

st OETECTOR
E318TOA No. 2

OBCILLATOR
/ GRID LEAK

2nd DETECTOR
COUPLING
RESISTOR
2n¢ DETECTOR
FILTER RESISTOR

15t AUDIO
GRIO LEAK

010 INPUT
TRANSFORMER

TILAMENT WNIER
AEZAETON Ne. T

Q
bl o 4T it
PLATE CHOKE 4
=0
Q s O @
C ©)

FiG. 298. CHART OF MODEL 82-D.
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ATWATER KENT RADIO

MODEL 82-Q TOP VIEW AND CHART

STATION SELECTOR
VOLUME CONTROL

TONE CONTROL

[— DOUBLE-SPOT
TRIMMER &

FILTER

COND. \‘

NO 3R F T

\

=
I N

ANTENNA

ADJUSTMENT
SPEAKER PLUG

FiG. 299. Torp ViEw oF MobDEL 82-Q).

VOLUME CONTROL

SHUNT REBISTOR

USED (N EARLY
L X

R. F.—1st DEY,
STOPPING
CONDENSER

AUDIO INPUYT @j
TRANSFORMER
L Jmoer. amo ~—

r5

L Ry GHOKE

Wt A F, FILTER
RESISTOR

Fic. 300. CuarT OoF MoODEL 82-Q.

November, 1931, 297

1sT DET.PLATE
TRIMMER

By-pass Condensers in

Model 82-Q

R. F. By-pass No. 1
1—Not used.
2—Quality condenser.
3—2nd-detector grid-circuit by-pass.

R. F. By-pass No. 2
4—+4-B filter condenser.
5—R. F. grid-circuit by-pass.
6—R. I'.—I. . screen by-pass.
7—I1st-detector grid-circuit by-pass.

R. F. By-pass No. 3

8—2nd-detector filter condenser.

9—2nd-detector—I1st-A. F.
denser.

coupling

10—Tracking condenser.

R. F. By-pass No. 4

11—2nd-detector screen by-pass.
12—1st-A. F. filter condenser.

13—1st-detector screen by-pass.
14—1. F. plate filter condenser.

Tone-control Condenser
15—Tone condenser.
16—Tone condenser.
17—Tone condenser.
18—Not used.

con-



*1861 *12quaA0N

862

2nd-Det.
Grid,
Teimmer

I, F. Plate
Trimmer

“*Double-spot’
Trimmer

1st-Det.
Plate
Trimmer

2nd-Det.
1. F. Trans,

Trimmer Oscillator

F1c. 301.

No. 1 Trimmer

Top ViEw oF MopEL 84, 84-F CHassis.

Antenna
Adjuster

No. 1
R.F.T.

MIIA dOL~A+8 48 THAOW

OIAVY LNHM HALVMLY



‘1§61 ‘1aquasoN

VOLUME CONTROL
& ON-OFF SWITCH

h

H I F.
{4 BIAS RESISTOR

66¢

FILAMENT
SHUNT RESISTOR

A F. BI
PESISTOR No. 2

OSCILLATOR
QRID LEAK A. F. BIAS

RESISTOR No.

Fil

SHUNT RESISTOR

LAMENT

OBCILLATOR
TRANSFORMER

POWER TRANSFORMER

~PHONE™
CONDENSER
ANTENNA

FILTER RESISTOR

2nd DETECTOR I DETECTOR Y’

POST ASSEMBLY

RESISTOR

BLEEDER
RESISTOR

No. 1
UNDERNEATH

1‘ aueenen ||
RESISTOR

i

2nd DETECTOR MG DETECTOR  aypip
FILTER RESISTOR  Gesiajon  GRID LEAK
s !

R F, BY-PASS
No. 1

Fic. 302,

In some early-type Model] 84,

is wire-wound. These are both

The filter-resistor at top-right is NOT used in any Model 84-F.

R. F. By-pass No. 1

1—2nd-detector filter condenser.

2—Quality condenser.
3—1I. F. bias by-pass.
4—A. F. bias by-pass.

CHART OF EARLY-TYPE MODEL 84, 84-F.

84-F, the 1st-detector bias resistor is a flexible type, and the quality resistor
superseded by the tubular resistors indicated above.

Fic. 303. Cnart oF LATE-TYPE MODEL 84, 84-F.

Some late-type Model 84, 84-F receivers have slightly different oscillator transformers and connections
than indicated in the diagram Fig. 288. y
original method of wiring.

hen servicing such sets, carefully note and adhere to the
A flexible type 1st-detector bias resistor (not shown above) is connected from

condenser Y to condenser 3.  *

By-pass Condensers

R. F. By-pass No. 2

5—2nd-detector—A. F. coupling condenser.
6—Tracking condenser.
7—2nd-detector bias by-pass.

8—1st-detector filter condenser,
9—1st-detector bias by-pass.
10—1st-detector—I. F. screen by-pass.
11-—2nd-detector screen by-pass.

in Model 84, 84-F.

R. F. By-pass No. 3

Tone-control Condenser
(used only in late type)
12—Not used.
13—Tone-control condenser.
14—Not used.
15—Tone-control condenser

SILYVHD 448 48 TAAOW

Ooravyd LNUM HHLVMLY



ATWATER KENT RADIO

MODEL 84-D TOP VIEW AND CHART

2ND DET.
i. F. TRANS.

2ND DET.
GRID
TRIMMER

I. F. PLATE
TRIMMER

""DOUBLE-SPOT"
TRIMMER

1ST DET.
PLATE
TRIMMER

By-pass Condensers in

Model 84-D

Condensers in R. F, By-pass No. 1

1—Ground coupling condenser.
2—1st-detector screen by-pass.
3—110-volt line condenser.
4-—~1st-detector grid by-pass.

R. F. By-pass No. 2

6—2nd-detector—1st-A. F. coupling con-
denser.

6—Filter condenser No. 2.

7—Tracking condenser.

R. F. By-pass No. 3

8—~Quality condenser,
9—2nd-detector filter condenser.

10—2nd-A. F. grid condenser in early-type
sets, 2nd-detector phone condenser in
later-type sets.

Tone-control Cond
(Late-type sets only)

11-—Not used.

12—Tone condenser.
13—Tone condenser,
14-—Tone condenser.

November, 1931.

TRIMMER

OSCILLATOR
NO. 1 TRIMMER

ANTENNA
ADJUSTMENT

NO. 1
R.F.T.

R.P.C Me. 2
UNDERNEATH

FILAMENT SEmies
WESISTOA Ne. 1

RESIBTOR

nd A F.
FILAMENT
SHUNT AESIETOR

AUDIO INPUT
i TRANSFORMER
~

FILAMENT SERIES
RESISTOA No. 1

I7HiiE

I'16. 305. CHART OF MODEL 84-D.
300

(EArRLY TyPE WiTHOUT TONE CONTROL.)




ATWATER KENT RADIO
MODEL 84-Q TOP VIEW AND CHART

TRIMMER OSCILLATOR ANTENNA NO.1

2ND-DET.
TRIMMER ADJUSTMENT R. F. T.

1. F. TRANS, NO. 1

2ND-DET.
GRID
TRIMMER

I. F. PLATE
TRIMMER

"DOUBLE-SPOT"
TRIMMER

1ST-DET.
PLATE
TRIMMER

1. 306. Tor ViEw ofF MoberL 84-Q).
In a few early-model 84-Q receivers, the position of the R. F. and the 1st-A. F. socket is interchanged.

N3
STOPPING CHOXE

By-pass Condensers in

Model 84-Q

9t AUDIO
COUPLING RESISTOR
~

R. F. By-pass No. 1
1—1st-2nd A. F. coupling condenser.
2—Phone condenser.
3—Quality condenser.

FILAMENT
SERIES RESISTOR —um
GREEN COVERED

R. F. By-pass No. 2

4— 2nd-detector—1st-A. F. coupling con-
enser.

5—2nd-detector filter condenser.
6—Tracking condenser.

i, F, PLATE
FILTER CHOKE

R. F. By-pass No. 3

7—R. F.-1. F. screen by-pass.

8—I. F. plate filter condenser.
9—1st-detector—2nd-detector screen by-pass.
10— 4B filter condenser.

R. F. By-pass No. 4 (Later 84-Q only)

11—R. F. filament by-pass.
12—R. F. filament by-pass.

(3]

F16. 307. CHArT OF MODEL 84-Q. (EARLY TyPE WitHOoUT TONE CONTROL.)
301
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ATWATER KENT RADIO
MODEL 85, 85-F TOP VIEW AND CHART

STATION SELECTOR

TONE CONTROL VOLUME CONTROL
N 2 _‘[ 3 — ¥ DOUBLE-SPOT
— f I I TRIMMER &

No.3R.F.T.

-
FILTER
COND.
No. 3 POWER

TRANS.

| |

)
@ FILTER w

COND.

SPEAKER PLUG ANTENNA

ADJUSTMENT
CONTROL TUBE
Fia. 308, Tor View or MobpEL 85, 85-F.

The circle in the top right corner represents the silichlhfor the coupling unit between the 1st-detector
and I. IV, tubes.

BLEEDER
= RESISTOR
S Mo 7
EEDER
No. &

RESISTOR

FeliTaktron z = X @-
=

BLEEDEN AERISTOR Me. 3

%TI F@
Q

o Gy

BLEEDER
" resiaTOR

TRANS

~—r
ANTENNA
TRIMMER

Fic. 309. Cuart oF MopneL 83, 85-F.
The filter resistor is not used in Model 85-F.

By-pass Condensers in Model 85, 85-F

R. F. By-pass No. 1 R. F. By-pass No. 2 R. F. By-pass No. 3 Tone-control Condenser
(on front panel)
1—Quality condenser. 5—A. F. bias by-pass. O—1st-detector—I. F. screen by-pass.
2—2nd-detector-—A. . coupling 6—I. F. bias by-pass. 10-—-2nd-detector filter condenser. T‘;’)‘\’/-top&:oalxgc‘g:d?lg?;?etegt‘:—si‘:‘;ﬁ:’i’:
condenser. + 7—Tracking condenser. 11—1st-detector filter condenser h'y-g:ss. L
3—Phone C°“d°“§"r- 8—Control-plate by-pass. 12—Ist-detector bias by-pass. Two bottom contacts—tone-control
4—2nd-detector bias by-pass. condensers.
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ATWATER KENT RADIO
MODEL 85-Q TOP VIEW AND CHART

STATION SELECTOR
ON-OFF SWITCH -l LOCAL-DISTANCE SWITCH

TONE CONTROL VOLUME CONTROL
N——

DOUBLE-SPOT
TRIMMER &
No.3R.F T.

FILTER
COND.

f—— 2nD 1L F.
TRANS.

SPEAKER PLUG

No. 1 No. 2
R.F T, B

Fic. 3100 Tor View ¢r Mobel 85-Q).

The circle in the top right corner indicates the shicld for the coupling unit between the Ist-detector
and the 1st-I. . tubes. The circle in the bottom center is the shield covering the coupling unit between
the 2nd-I. ¥, and the 2nd-detector tubes.

6-@% F—0\() 0 O

ELECTROLYTIC
COMDENSEW

R. F. BY-PASS
No 3

QUALITY
REBISTOR

2nd =
oev. FiLTER.
RESISTOR

VOL. CONTROL

SHUNT RESISTOR

,USED ONLY

/EARLY_TYPE
SETS

R. F. BY-PASS
No. 2

AUDIO ::‘u?;
BLEEDER TRAEEO)
REBISTOR

No. 3
IN_LATER
SETS

SLEEDER
RESISTOR

ﬂ

Frc. 311, Cnarr or MobiL 85-Q.

By-pass Condensers in Model 85-Q.

R. F, By-pass No. 1

1—1st-detector grid-circuit

by-pass.
2—Quality condenser.
3—Not used.

November, 1931,

R. F. By-pass No. 2

4—2nd-detector—Ist-A. F.
coupling condenser.
5—1st-A. F. grid filter con-

denser.
6—Tracking condenser.

R. F. By-pass No. 3

7—2nd-detector grid filter
condenser.

8—2nd-detector screen by-
pass.

9—2nd-detector filter con-
denser.

10—1st-A. F. plate filter con-
enser.

303

R. F. By-pass No. 4 R. F By-pass No. 5

11—1st-I. F. plate filter con- 15—1st-detector screen by-pass.
denser. 16—1st-I1. F. grid-circuit by-

12—I. F. screen by-pass. pass.

13—2nd-I. F. grid-circuit by~ 17—Ist-detector plate filter
pass. condenser.

14—1st-l. F. grid-circuit by-
P



ATWATER KENT RADIO
MODEL 86, 86-F TOP VIEW AND CHART

No. t
o 2nD DET. (el
ANTENNA
ADJusn\aENT CONTROL TUBE SPEAKER PLUG
)
ul

/ — S—
2ND DET. AG :‘
I F. TRANS.\ oo
Ny
@ FILTER

) ) @l

N POWER L
TRANS. O~_ ELECTRO-
S gt ————

LYTIC
1 COND.
ON-OFF SWITCH —_|_/ = 7 =t
AND VOLUME CONTROL TONE CONTROL
STATION SELECTOR

1sT DET.

Fic. 312, Tor ViEw oF MobEeL 86, 86-F.

The speaker plug has only four pronge instead of five, as indicated above.

T ¢ Ty =
{‘j@ %» ‘ T
: ’i- E' ﬁrﬁm ==

oL
CONI N
: (MOUNTED ON|PANEL)
OICILLATOR ELECTROLY
GRID LEAK — CONDENSER

A F. BIAS
RESISTON No. 1

R F. BY-PASS
No. 2

A F. BIAS

Fic. 313. CHART OF MODEL 86, 86-F.
The filter resistor is not used in Model 86-F.

By-pass Condensers in Model 86, 86-F
R. F. By-pass No. 1 R. F. By-pass No. 2 R. F. By-pass No. 3 Tone-control Condenser
9—1st-detector plate filter condenser. 13—Tone-control condenser.

1—2nd-detector—A. F. coupling con- 5—A. F. bias by-pass.
10—R. F.-1st-detector—I. F. screen . 14—Tone-control condenser.

d?nser. 6—R. F. grid filter condenser.
2—Quality condenser. 7—Control plate by-pass. by-pass. 15—2nd-detector screen by-pass.
3—2nd-detector bias by-pass. 8—R. F.—I. F. bias by-pass. 11—1lst-detector bias by-pass. 16—2nd-detector screen by-pass.

4—Phone condenser. 12—2nd-detector filter condenser.
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ATWATER KENT RADIO
MODEL 87 TOP VIEW AND CHART

STATION SELECTOR ON-OFF SWITCH

AND VOLUME CONTROL

1 -
— N\
( ) 1. F.
. ST DET. TRANS.
CHOKE |

FILTER
COND.

TONE CONTROL

-2 Zo
R.F.T.
‘ 2ND DET,
| 1.F. TRANS,
[eXe]
}—/\_ .o o AO&

Y | I
SPEAKER PLUG ’ ANTENNA
ADJUSTMENT
No. 1
R.F.T

=
/ (CG——wmamwam,

BLEEOER
RESISTOR

1. F, No. 1
TRANSFORMER {UNDERNEATH)
OIAL-LIGHT
st SETECTON .(::IL'LTOOVI" POWER TaansFommeR[ |
PLATE FILTER ¥
CHOKE )
1et DETECTOR
BIAS RESISTOR
2nd DETECTOR
OSCILLATOR GRID RESISTOR
TRANSFORMER

1t A, F. GRID
LEAK

SitAF
GAID REBISTQR

FILTE
“ (RED & BLUI CONDENSER
VS Q
\ o, o el
1t A F.
nd DETECTOR GRID o %0
Redron Conoensea o

FILTER
RESISTOR

ot

FILTER
CHOKE

as
© RECTIFIER

Fi1G6, 315, CHART oF MobpeL 87.

Condensers in Multiple By-pass Model 87
The internal connections of the multiple by-pass are shown on page 292,

1—I1st-detector plate filter condenser. -}—gnd-detector grid-circuit by-pass.  7—R. F. grid filter condenser.
2—Ist-detector bias by-pass. 5—2nd-detector—Ist-A. F. coupling 8—Quality condenser.

condenser,
3—R. F.—1. F. bias by-pass. 6—Phone condenser. 9—2nd-detector bias by-pass.
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10—2nd-detector filter condenser.

11—R. F.—Ist-detector~I. F. screen




ATWATER KENT RADIO

MODEL 89, 89-F TOP VIEW AND CHART

STATION SELECTOR ON-OFF SWITCH

TONE CONTROij \_AE_ i AND VOLUME CONTROL

( . | | . TCON'I’ROL TUBE

1sT DET.‘@
cH
OKE TRANS. '?

]
[
@
l I FILTER
[
1

2ND DET

COND.

’ ANTENNA
ADJUSTMENT
No. 1
R.F T.

Fic. 316. Top ViEw ofF MobpeL 89, 89-F.

Model 89-P has two binding posts for pick-up connection at the rear of the chassis,

and a radio-phono toggle switch is mounted on the front panel.

F— I.F. TRANS.

BLEEDER
RESISTORS
No. 14 No. 2

UNDERNEATH

BLEEDER
RESISTOR
No. &

1. PLATE
FILTER CHOKE '\,

.Y SLEEOER
TOR
dfoo)
£9 CONTROL
§»— PLATE
< AEsIaTOR
& -
' RED vE
| CONTROL GRI| l e
| AESISTOR TACK & e
[ A_F. BIAS RESISTOR
e
st A. F. BIAS

RESISTOR

BLIZOEH
AEMISTON

No 3

BLEEDER
RESISTON
No. &

2nd
DET, FILTER
RESISTOR

18 A F. FILTER
RESISTOR

(b, £20
RECTIFIER
o) ©

Fi1Gc. 317. CHarT oF MopeL 89, 89-F.
The 2nd-detector grid resistor is not used in late-type Model 89, 89-F, 89.P.

By.pass Condensers in Model 89, 89-F, 89-P

Quality Condenser R. F. By-pass No. 1 R. F. By-pass No. 2
1—Quality condenser. 6—2nd-detector—1st-A, F. coupling 3—R. F. bias-by-pass.
condensger. 4—2nd-detector filter condenser.

2—Quality condenser,
7—2nd-detector grid-circuit by-pass. 51 F. gcreen by-pass.

8—2nd-detector bias by-pass.

(A small *phone” condenser, not
shown, is connected internally to the
lower-left terminal of by-pass No. 1.)

306
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R. F. By-pass No. 3

9—I. F. plate hy-pass.
10—1st-detector grid-circuit by-pass.
J1—1st-detector bias by-pass.
12—Control-plate condenser.



ATWATER KENT RADIO

ILLUSTRATIONS OF SPEAKERS IN A. C.- AND BATTERY-
OPERATED COMPACT MODELS

FIELD
coiL

/-
—

IDTTOM\O... J l k- |
TPL‘I’J‘G vy
~— — N

PROTECTIVE
LAMP

/\c—

OUTPUT |
TRANSFORMER VOICE

210)

F1c. 318. Circuit oF SPEAKER USED IN
MobEL 82-D, 84-D.

The protective lamp (75 watts) is connected in series
with the electrolytic filter condenser in the chassis. If
the 110-volt D. C. supply plug is reversed, the lamp
will light. When the 110-volt plug is properly inserted,
the lamp does not light. This action is due to the fact
that the electrolytic condenser passes current if the
polarity of the applied D. C. voltage is not correct.

Fi16. 320. No. 19918 MAGNET ASSEMBLY
USED IN PERMANENT-MAGNET ELECTRO-
DYNAMIC SPEAKER.

IMPORTANT.—No separate parts are furnished
for the No. 19918 magnet assembly in the permanent-
magnet electro-dynamic speakers. If any part of the
magnet assembly requires replacement or adjustment,
return the complete unit, exactly as shown. to your
distributor.

November 1931

Trans. Output Field-coil Field-coil Cable
{nsulator Trans, Insulator (Inside) and Plug

Diaphragm- Diaphragm Diaphragm Top Pole
Holding Housing Piece
Segment

Fi16.319. Type S Speaker Usep 1x MobEL 80, 80-F, 82, 82-F, 84 anp 84-F.

Trans. Output Cable
Insulator Trans. and Plug

Diaphragm- Diaphragm Diaphragm
Holding Housing
Segment

F1G6. 321. PERMANENT-MAGNET-TYPE ELECTRO-DYNAMIC SPEAKER USED IN
BATTERY-OPERATED MODELS.
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Part No.

21048

21049
21148
21331
21061
21142
21141
21064

21399

4887
18844
20119
21126
21583
21479
21582
21127
20928

19060
19716
17068
19543
19784

23140
23250
21160
21160

21398
21397
21045
22810
19623

19210
19210
19210
19210
19210

20950
21040
21050
23120
23130

21396
19547
21041
21336
21337
17377

8249

9678

November, 1931.

ATWATER KENT RADIO

PARTS AND PRICE LIST FOR MODEL 81, No. 20300 MOTOR CAR

RADIO
Name of Part List Price Part No.
CHASSIS AND BATTERY CON-

TAINER (leSS lid) .............. $ 300 21 161
Container lid. . ................... 1.00 19469
Battery container cardboard....Net .25 14394
Battery toppad. .............. ¢ .03 4795
Mounting bolt 13" long. ........... .10 19471
Mounting bolt washer. . ........... .01 19459
Mounting bolt lockwasher.......... .70/c 21165
ng nut. . ... .. . e i e . .05 21337
VARIABLE CONDENSER STATOR 1 ggzg
ROTOR & FRAME WITH LEADS. 6.00 21053
Variable condenser mounting screw . .30/¢c 19484
Rotor connection (long)............ .10 14842
Trimmer mica. ...........covceunn. .03 8188
Controlpulley.................... .75 19475
Control pulley set screw. . ......... .05 22440
Control pulley clamp screw.. ....... .02 21508
Control pulley clamp washer..... ... .01 20147
Control pulley spring. .. ........... .55 19479
Spring centering ring. . . ........... .05 19454
ELECTROLYTIC CONDENSER.. 2.50 i?igg
Clamp for electrolytic without case. . .10 14367
Electrolytic clamp rivet. ........... .01 22830
Clamp sCrew. ... .................. .25/¢c 19463
Clampnut....................... .01 4214

FIXED CONDENSERS 17432
Multiple by-pass condenser.. ....... 2.00 3188
1st R. F. grid circuit by-pass cond.. . .35 21128
Phone condenser. ................. .50 15739
Control coupling condenser. ........ .50 21132

TRANSFORMERS 21059
Antenna transformer.............. .60 21315
R. F. Transformer Group.......... 3.75 15079
R. F. Transformer shield. .......... .50 18582
Audio transformer................ 4.50 21164
Gridleadandcap................. 12 G
CHOKES 21263
Detector plate choke............ .. .25 21062
Ist R. F.gridchoke............... .25 21141
Control cathode choke............. .25 21142
2nd R. F. gridchoke. .......... ... .25 23180
1st R. F. plate filter choke......... .25

TUBULAR RESISTORS 21492
1st R. F. screen resistor (maroon)... .25 20873
Detector grid bias resistor (black)... .25 9206
Control grid leak (blue and gray).... .25 21323
Quality resistor (red and black).. ... .25 21478
Control plate resistor (red and gray) .25 311273?

SOCKETS 21579
Socket bracket.. .................. .35 21482
Self-tapping screw 38" long......... .02 21479
Tube sockets (7 used).............. .35 21483
Socket (4 prongs). ...........o.... .30 21484
Socket (S5prongs). . ............... .35
Socket insulator................... .25/c 21851
Socket mounting rivet. . ........... .50/c 21485
Solder clip. ... ....covvim i .50/c 21486

List Price

MODEL 81 SPEAKER NO. 22600

Diaphragm assembly. . ..
Diaphragm holding segment........ .15

Name of Part

Diaphragm holding segment screw. .. 30/c
Diaphragm spider screw. .30/c
Diaphragm spider washer (ﬁbre) 30/c

Diaphragm spider washer (hex. metal) :02
Speaker housing with socket. .. ... ..
Socket (Sprongs)................. .35

Socket insulator. .. ................ .25/c
Socketrivet. ..................... .50/¢c
Grill.. ......... ... 1.00
Cone housing..................... 1.75
Cone housing mounting screw.... ... .01
Cone housing mounting nut. ....... .01
Cardboardring. . ................. .10
Fieldcoil......... ... .. ... ... ... 3.00
Field coil insulator. . .............. .02
Field coil insulating washer (front).. .05
Field coil insulating washer (back). . 50/c
Toppoleplate.................... .65
Pole plate mounting screw. . ....... .03
Pole plate mounting lock washer. ... .50/c
Pole plate mounting nut. .......... .02
Output transformer................ 3.00
Output transformer strap.......... .10
Output transformer mounting screw . 30/c
Output transformer mounting lock-
washer.. ............ ... ... ... .50/c
Output transformer mounting nut... .01
Speaker-to-chassis cable & plugs, 10’ 4.80
Cableclamp. ..................... .02
Cable insulating sleeve.. ... ... L.... .05
Rubber bushing. . ................. .05
Cableclamp. ..................... .05
Cable plug (4 prong). .. ........... .65
Cable plug (5 prong). . ............ .65
Armored lead to ungrounded side of
battery (5 ft.long). ............. .50
Armored lead clamp............... .05
Dash rubber bushing. . ............ .10
Speaker mounting bolt.. ........... .10
Speaker mounting bolt lockwasher. .. 70/c
Speaker mounting bolt washer. .. ... .01
CONTROL UNIT COMPLETE
SUPERSEDED BY 21492
Control unit complete. . .. ......... 13.75
Model nameplate. . ... ............ .05
Nameplate rivet. . ............. ... .20/c
Dialknob........................ .30
Dial knob shaft and gear.. ......... .60
Dial knob shaft screw. ............ .02
Dial knob shaft spring washer. .. ... .01
Dial strip. . . ...t 825
Dialgear... ...................... 80
Dial gear bearing screw. ........... 02
Dial gear washer. ................. .01
Station selector cable 9’ 11 (less
sheathing)... ................... .60
Station selector cable sheathing 9’... 2.15

Station selector cable clamping plate .10
Station selector cable clamping screw .02

THESE PRICES SUPERSEDE ALL PREVIOUS PRICES AND ARE SUBJECT TO CHANGE WITHOUT NOTICE.



Part No.

21487
21147
21488

18582
21489
21486
21491
21585
21584
20976
21406
21493
21495
21495
21496
21325
21497
21498
21586
21050
21499
21501
21502
21495
21503
21504
21505
17432
21507
21324
21494
21407

21153

ATWATER KENT RADIO

PARTS AND PRICE LIST FOR MODEL 81 (Continued)

Name of Part

List Price

Station selector cable chuck complete $ .60

Station selector cable staple........
Control unit-to-speaker cable and plug

(5' 2N)
Plug (5prong). .......ccovvvuuinn.
Cableclamp. ........... ... ... ....
Cableclamp scTew. . . .............
Lockswitch. .....................
Lock switch lock washer. . .........
Lock switch mounting nut..........
Switchkey.......................
Fuse 10 amp......................
Fusesocket.............oovnv ..
Fuce socket mounting screw........
Dial lamp socket mounting screw . . .
Volume control. . .................
Volume control knob. . ............
Volume control mounting nut.......
Volume control fibre washer (large) . .
Volume control fibre washer (small). .
Bleeder resistor (blue-gray).........
Control unit base.................
Controlcase. ........c.coviinnn
Control case insulation.............
Control case mounting screw. ... ...
Steering column clamp.............
Leather for steering column clamp. ..
Steering column clamp screw. . .....
Steering column clamp lock washer. .
Steering column clamp set screw. . ..
Steering column cable strap........
Dial lamp socket. .................
Diallamp............. ... ... ...,

MISCELLANEOUS PARTS

Lead to grounded side of battery 36"
JONE . oo e $

.50/c

oS

Part No.

21151
23260
21144
21143
21065
21069
21068
22530

21149
21333

23450
21557
21559
21558
21561
21369
21562
21141
21563
21442
21565

23520

21624

23530

21652
21653
21654
21655
21656

Name of Part List Price
Terminal......................... $ .06
Generator condenser.. ............. 1.25
Distributor suppressor (long). . ..... .60
Plug suppressor (short)............ .60
Gasket for chassis 8 battery container .30
Shielded antenna lead.............. .15
Antenna lead rubber bushing. ...... .05
Fibre disc (1’’ diam.) with 2 lugs, used

as a terminal block............. .05
Shipping container............. Net .65
Instructions. . ................. “ .10
PLATE ANTENNA (Complete).... 4.00
Antennavplate.................... 3.25
Antenna plate mounting bolt. ... ... .10
Porcelain insulator. . . ............. .12
Wood spacing block. . ............. .01
Insulating washer. . ............... .03
Ironwasher. . .................... .01
Lock washer...................... .70/c
Nut....... ... i .02
Instruction sheet............... Net .50/c
Shipping container. ... ......... “ .20
IGNITION FILTER (furnished only

when defective filter is returned to

distributor) . .......... .. ... ... 4.25
Condenser for ignition filter No. 23520

(furnished only when defective con-

denser is returned to distributor).. 2.00
Choke for ignition filter............ 2.00

EXTRA-LENGTH CABLES
Station selector cable, per foot. ... .. .06
Station selector cable sheathing, per ft. .25
Speaker-to-chassis cable, per foot.... .35
Control unit-to-speaker cable, per foot .35
Speaker-to-chassis cable (with plugs)
I5ft.long.........covviiii. 6.55

BY-PASS AND TONE-CONTROL CONDENSERS USED IN SCREEN-
GRID AND PENTODE-TYPE RECEIVERS

Part
No.
15262
15263
15640
15770
15780
15790
15837
15870
16060

16233
16461
16462
16490
16745
16828
16880
16940
17360
17370
18350
19150

*Code Markings Tcyoz:?do.f
B-1, H-1, H9, H-20......... By-pass
B-2, H- 2 ................... By-pass
H-16. ... .. ... By-pass
H-15.... .. . By-pass
H-17.... . e e By-pass
H-18, H-21................. By-pass
B-3 (superseded by 16233)....By-pass
B-7,L-28........ ... ..., Tone
H-24, L-29 (304)

Superseded by 18350.... ... By-pass
H-4, H- 10 .................. By-pass
H-6, H-12.................. By-pass
H-5 H-11. ... o By-pass
B-6, L- 2 ................... Tone
H-7,H-8, H-13............. By-pass
B-5. . Line
H-23,L-26 (439) ............ By-pass
H-22,L-10................. By-pass
H-27,L-32................. By-pass
H-25, H-26, L-3, L-39........ By-pass
H-28,L-49................. By-pass
H-29. ... ... .. By-pass

List
Price
$1.00
.90
1.00
1.00
1.10
1.00

1.00

.90

ol/S
1.00
1.00
1.00

.50
1.10
1.10
1.10
1.10
1.10
1.00

Part

No.

19160
19560
19690
19710
19980
19990
20010
20350
20830
21170
21180
21250
21430
21440
21450
21530
22050
22570
23140
23310
23330

*Code Markings e
H-30..........0.0 ... By-pass
H-31. ... e By-pass
H-32.......0 i By-pass
H-33....... . By-pass
H-34.... .. ... ... . ... By-pass
H-35.... ... By-pass
B-8. ... ... Tone
H-36....................... By-pass
L-B-9,J2, J1.............. Multiple
H-37.... 0o By-pass
H-38.... ..o By-pass
B-O.. . Tone
H-39, L-37-A ............... By-pass
H-40,L-44-A............... By-pass
B-10,L-36-A ............... Quality
L-42-A,B-11............... Tone
HA41. ... oo By-pass
J3. Multiple
J4. Multiple
H-42 (superseded by 21180)**
H43....... . ... . ... ... By-pass

*For information about code markings, see Page 253 in the Service Manual.
**Do not use 23310 in place of 21180.

November, 1931.

THESE PRICES SUPERSEDE ALL PREVIOUS PRICE§ Aé‘ID ARE SUBJECT TO CHANGE WITHOUT NOTICE.
0

List
Price
$1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
2.00
1.00
1.00
1.00
1.00
1.00

.50
1.00
1.00
2.00
2.00

1.00
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PARTS AND PRICE LIST
FOR MODEL 80, 82, 82.D, 82-Q, 83, 84, 84-D, 84-Q, 85, 85-Q), 86, 87 and 89
(Numbers in Circles Refer to Notes on Page 317)

@ &
NAME OF PART MoboeL 84, 84F MopzeL 84 D Moper 84 Q  MooeL 85, 85F Mober Mope. Moper  Mober. Mober  Moper Moper  Mober MobeL
Earty  LaTer  Eariy LaTer  Earty Later  Baruy(® LaTer 80,80F 82,82F  82Q 82D 83,83F 87;Q 86,8-F 87 89, 8F
Tyee® Tres Tyee@ Tyee  Tyee® Tyee  Tyee® Trvee 8oP
10862 10862 19862 19862 19862 19862 21234 21235 21235 21235
CABINET, Complete................. $7.60...97.60...87.60...8760...97.60 ...$760 . ...ttt $7.60 ... $7.60 .. . 8760 . 8700 .t e
19691 19691 19691 19691 19601 19601 18959 18959 20596 20601 20601 20601 18959 18950 18959 18959 18959
ClothScreen...........c.vivn.... D RN, [ S, | B, L RPN, | SR, | 1.00 ... 1.00 ... 75 5 .. 75 L5 $1.00 $1.00 ...$1.00...%$1.00 $1.00
19527 19527 19527 19527 19527 19527 19527 19527 19527 19527
Cabinet feet............covivnennnnn.. A12) K12 12 12 12 R C S 12 12 12 3F) 0000000000000060006606000060050000000330aG
FRONT PANEL 21316 21317 21238 21237 21669 23280 212395
with braces and escUtCheon. . ... it ti i i e e e 2.50 X519 060000600 00a6000000006800 a0a00800 060 2.50 ... 250 ... 250 ... 2.50 ... 2.50
17224 17224 17224 17224 17224 17224 17224
Front-Panel brace. .. ....oiiiiii ittt i i e et 10 L S 10 ... .0 ... .I0 J0 ... .I0
19511 IQ5I1  I95IT  I95I1 19511 19511 18816 21438 20443 19511 19511 IQSIT 21437 21438 21532 21430 21441
ESCUTCHEON...........ccovvint 65 ... .65 65 .65 .65 .65 1.00 ... 1.00 ... .65 .65 65 . .65 1.00 ... 1.00 ... 1.0O ... 1.00 ... 1.00
19552 19552 19552 10552 10552 19552 8272 8272 19552 19552 19552 19552 8272 8272 8272 8272 8272
Escutcheonrivet............coounnn.. .50/¢c 50/¢c 50/c 50/c 50/c 50/¢c .02 .02 .50/¢c 50/¢c 50/¢ 50/¢ 02 ... 02 ... .02 02 .02
DIAL PLATE AND 19750 19750 19750 19750 19590 19590 19750 19750 19750 19750 19590 19750 19750 19590
BRACKET ASSEMBLY............. .65 .65 .65 .65 .50 50 ... .65 65 ... 65 . 65 50 ... .65 65 it B0 i e
16420A 16420A 16420A
Diallight s0cket and Teflector. . . . .t it it e e e e e e e e e e et e e e e e e e .40 40 ... .40
18882 18882 18882 18882 19932 19932 18882 18882 18882 18882 19932 18882 18882 19932
Dialplate..........coiiiii ... .30 .30 .30 30 ... .30 ... .30 .30 .30 .30 .30 .30 .30 30 tit B0 e
15734 15734 15734 15734 15734 15734 15734 15734 15734 15734 15734 15734 15734 15734
Dial-platerivet, ...............ccuc... .30/c .. ..30/c . ...30/c ....30/c ....30/c ....30/c .30/¢c 30/c ....30/c 30/c .30/c .. ..30/¢ 30/c 30/C i e
19644 19644 16099 16009 19644 19644 19644 19644 16099 19644 19644 19644 19644
Diallamp........... ...l Y B SN ¥ ST L P .25 BT N L ST S, .25 25 e, . 25 25 ... .35
17814 17814 17814 17814 17814 17814 17814 17814 17814 17814 17814 17814 17814 17814 17814 17814 17814
Dialknob..................coiiill .30 .30 .30 .30 .30 .30 .30 .30 .30 .30 .30 .30 .30 .30 .30 .30 .30
VOLUME CONTROL, 19040 20180 19040 20389 10040 10040 10040  20030.m 20840 20000 161224 20389~ 2233016122 G) 234104 22650~ 20389
complete less leads@................. 2.45 2.90 ... 2.45 3.45 ©. 2.45 245 ... 245 ... 275 ®. 275 ®. 25 @ 3.00 @. 3.45 ©. 275 ®. 3.00 . 295 ®. 275 ®. 3.45 ®
19777 20646 20646 21236 20546 20646 20646
Volume-control mounting bracket. . ... ... oc.iiiiiiiiit it i i e 20 hit 30 i i i, 30 ... .30 ... 30 ... .30 ... .30
20135 20135 20135 20135 20135 20135 20135 20135 20135 20135
Volume-control mounting insulation. . .....  o..iiiii ettt e e e 05 ... 05 ... 0f ... 05 ... OF ... OF ... .05 ... .05 ... .0f ... .0§
. 20093 20093 20093 20093 20093 20003 20093 20093 20003 20093 20003 20003 20093 20003 20003 20093 20003
Volume-ontrol mounting nut............ .03 03 ... 03 ... .03 ... .03 O3 ... 03 ... .03 ... 03 ... 03 ... .03 ... .03 03 ... 03 ... .03 ... .03 ... .03
16490 16490 16490 16490 20010 21250 16490 16490 16400 20010 21530 21530
TONE-CONTROL Condenser.......... ........ 100 ¢ ovveinnans 100 v vvvnnnsn. 100 ... 1.00 ... 1.OO .....uuu... 1.00 ... 10O ... 1.00 couvvnnnnn 1.00 ... 1.0O ... 1.0O ... 1.00
18223 18223 18223 18223 18223 18223
Tonecontrol condenser clamp. ... ... i Lol e i o 2 05 ... 05 05 ... 0%
. 20730 20730 20730 16430 20730 20730 20730 20730 20730 20730 20730 20730 16430 16430
Tone-ontrol switch, complete........... ........ R 1 S 5 e 75 K DI TSN 7 S, T B, 1 L TR T R T . L ST, S 7
18148 18148 18148
Tone-control-switch base. . .. ... oo i e e (¥ 6600000000000a00600060600 03000000 a00aA0006A0 0060000000406 0600a000 a3 6o ... 6o
18146 18146 18146
Tone-control-switch shaft. . . ... ... . i e 1) 00000000000000600000009006300G00600003300aA06AA08003AA000a0aa003aa J2 ... L2

OIAdVY LNIM HHLVMLY
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Tonecontrol-switch blade. . ... ..........

ON-OFF SWITCH...................

Onoff switchnut......................

LOCAL-DISTANCE SWITCH

(Phonograph switch in 8gP)...........

KNOB for switch or colume control. .. ....

POWER TRANSFORMER, 6o Cycle. ...
Power Transformer, 25 Cycle............
Power Transformer, 220 Volts. . .........
Power-transformer cover or lid, 6o cycle. . . .

Power-transformer-cover spring, 6o cycle. .

Powser-transformer cover or lid, 25 cycle. . .

AUDIO INPUT TRANSFORMER.....

Audio-transformer or choke strap........

R. F. TRANSFORMER group®

R. F. Transformer cap (aluminum). .. .....
OSCILLATOR TRANSFORMER. .....
Oscillator-transformer shield. .. ..........

1st.-l. F. Transformer, less trimmers. . .....

and-]. F. transformer, less trimmers. . .....

and-detector 1. F. transformer,
less trimmers. ..........cooueuinn..

FILTERCHOKEUNIT...............
Filter-chioke coveror lid.................
Filterchoke cover spring................
Antennachoke............ ... . L
R. F. line choke No. 1 or No. 2. .........

R.F.platechoke......................

18112 18112 18112
................................................ ) ©000000000000080000000000600900600060600000000006A5306000900000500 000 (2K coo d2K)
® 10050 ® 19902 20420 19480 @ @ ® 20420 ® @ 22010 ® ® ®
LLIO ... . 1.50 ... 1.50 1.19 .50 ... ... ... 1.50 .
16546
........... R} 0500005000560505000055555550008000000000000080660006666850093550500080000000a000000000080006660000060000600000600
22590 13664 17461
................................................................................ 1§50 tvrevneneneenneeen OO Liiis teieiien. .. 10O
17244 17244 17244 17244 17244 17244 17244 17244 17244 17244 17244 17244 17244 17244 17244 17244
.30 ... 230 ... 30 ... .30 ... 30 ... 30 ... 230 ... .30 ... .30 ... .30 ... 230 ... 230 ... .30 ... .30 ... .30 ... .30
19070 19420 19420 20800 21140 22680 23430 21660 21660
B 2% 1 T 750 ... 7750 ... 7850 L TS0 b 750 i 7.50 ... 8.25 ... 8.5
19290 22060 23190 23110 22470 23560 22610
I 600000000 000000000a00P0G0AAGEEAA0E020500000 9.50 Q.50 v .. 950 Lt 950 i 950 tiiuiinnnn. 10.75
23040 23060
................................................................ ARLID o 0 oBHbI®) 000600505 05000050 00500000a0088a00000050a0 648000006 8000500
17824 17824 17824 17824 20469 17824 17824 17824 17824 17824
. o TPt .50 10 1 T 1 BN {c O .t 50 .. .50 .50
17825 17825 17825 17825 17825 17825 17825 17825 17825
T 2 ... .10 .10 O e B e T 10 ... .10 .10
17824 17824 20469 20469 20469 20469 21032
FJ® ©0000000000000080060000000A6806668000003030 .50 .50 I e T - TN R T .50
19870 19870 23510 19870 23440 21670 21670
............... 400 ... 400 ittt e e e e eieeis . 400 ... 400 (il 400 L.l 375 3.75
19463 19463 19463 19463
................ 10 ) ©5o60B006AAR00E0000000000008000000008696060068600005 XD o8 0oo000P00E0AR0A000a80836060a306000080a000
19797 20165 20165 20407 20406 20361 20361 21241 21242 21274 21243 20361 21244 21436 zu4s® 11146®
.3.00 ... 300 ...300...300...300...300...300...300...300 ...390 3.00 3.00 ... 3.00 ... 3.00 ...3.00 “. 300
19443 19443 19443 10443 19443 10443 10443 10443 10443 10443 10443 10443 19443 19443
OF te 05 .. 05 et 05 e 05 ... .05 ... .0§ 05 ... .05 05 ... 0% .05 05 ... .05 ... .0f
19260 20110 19260 19920 19660 19970 19260 20170® 20910 20910 22150 22110 22670 22150 21580 22240 21580
00 ... L2§ ~. 1.00 ... 1.2§ 1.00 ... 1.2§ 1.00 ... 1.2§ ~. 1.2§ ... L.2§ 1.2§ 1.00 ... 1.2§ 1.2§ 1.2§ ... 1.2§ ... 1.2§
20348 20127 20127 20313 20313 20313 20313 20906 20313 20313 20313 20313 20313
....... 30 .iiiieieas 30 chiiiinai.. 30 L..i....... 50 ... .50 ... .50 .50 50 ... .50 .50 ... .50 ... .50 ... .50
zo713® 20713 20713 20713
....................................................................................................... 2.00 . 2.00 2.00 ... 2.00
20963
........................................................................................................ zoo®
19573 19573 19§73 19573 19573 19573 19573 20621 19573 21031 19573 19573 20716 20716 20716
..2.00...200...200...200...200...200...200...200...200...200...200...200........... 2.00 ... 2.00 ... 2.00
17295 17205 17295 17295 17295 17295 17295 17295 17295 17295 17295 17295 17295 17295 17295 17295
. .50 ... .50 ... .50 ... .50 ... .50 ... .50 .50 .50 .50 .50 .50 .50 .50 50 ... .50 ... .50
19770 19770 19770 21680 21680
............... 3459 000 GHeE) 000000600080605000000000080006060a0000000000000800008586000a0 S 0a0860a66a00000 60000000000 STA) 5.75
17824 17824 17824 17302 17302
............... 9 0oo &F9 0000000000a06a000003080000000A0AACA00AB00006000008006060000 HIP 0a0600800A8600000000600000 FX0 .20
17825 17825 17825
............... .10 5% 6000000000 00A60EE080300000080000000080a000a00060006000a00a0a OB 0anaaaca0aa00a000006006600a603000600050000
19250 19250 19250
............ (@ 6o0n0n0a000 469 cooonoooana 458 000BG00000A000000000000000a0000a0060080060006a50008006a6000000000a60606A0A6000000666000
17254 17254 17254 17254
.............. 50 439 0000000000005060006030a60aa00A6A0A0ABH00800A06600068000000060 HI®) 0006a60a0an BI®) 0660000606600600660066000
B 17015 17015 17015 17015 17015
.......................... 2 50 e e e O e i . 50 ... 50 ... .50

THIS LIST SUPERSEDES ALL PREVIOUS LISTS.

PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.

OIAVY INJIM HIALVMLY
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PARTS AND PRICE LIST (Continued)

FOR MODEL 80, 82, 82-D, 82-Q, 83, 84, 84.D, 84-Q, 85, 85-Q, 86, 87 and 89
(Numbers in Circles Refer to Notes on Page 317)

. MopeL 84, 84F MopeL 84 D MopeL 84 Q Mook 85, 85F 23 ® ®
NAME OF PART Earty  Later  Barcy  Later Earty  Later  Earcv(@DLarter ggoggl'} Tg/:ogil% Msc;lau. Msc;?)u gA OSD Bf'} Isgoau ggogg'f“, Mcsmu évi o&) Ef'}
Tyre@® Tryee Tyee@® Tyre  Tyee@® Tyee  Tyee@ Tvee OO ’ 393 5 : 7 9‘893
19571 20331 19571 19571 19571 19571 19571 20307 17390 30307 20307 15T 20307 @
1st-detector plate choke ................ 1.00 ... 1.00 ... 1.00 ... 1.00 ... 1.00 ... 1.00 ... 1.0O ... 1.00 ... 1.0O ... 1.00 ... 1.OO ... T.OO ... T.00 suuuo ™ utttetaeeaeeaae s,
19210 19210 19210 19210 19210 19210 19210 19210 19210 19210 19210 19210
1st-detector filter choke ................ 7 25 ... 25 ... .25 ... .25 ... .25 ... .25 Y 25 ... 25 ... 25 ... .25 ........
19210 19210 19210 19210 19210 19210 19210 19210 19210 19210 19210 19210 19210  IQ2I0
I. F. stopping choke. .................. 25 ... 25 ... 25 ... .25 ... 25 ... .25 ... .25 ... .25 ... .25 .25 25 ... 25 ... 25 . 25 e
19210 19210 19210
L Blter Choke. . oot i e 25 e BT 25
, 17390 17300 20307 17390 17300 me @
st Fogridchoke .................... ... ..., B0 e e e 6o .6o .60 s T 60 e T e
20307
AL B plate Choke. . ... e e e e e = T
. 17390 17390 17390 17300 17390 17390 17300 17390 17390 17390 17390 17300 I7390 17300
and-detector plate or pentode grid choke. . 6o ... .6o .60 .60 .60 .6o .60 .6o 6o ... b0 ... .60 .60 .6o B0 i
_ , 17300 17390
and-detector grid, or I1st-A. F. grid, Choke. . ..o o 60 B0 e
17015 17015
Oscillator plate choke. ... .. .o e 7 S 1 T T,
19210 19210
Control plate choke (R. F. grid choke in 86) ... ... . oo it e e e e 25 . 25
FLEXIBLE AND WIRE-WOUND RE-
SISTORS (for tubular resistors, see
Page 317).
19190 20380 21030 21030
1st-detector bias resistor. ................ T T Y 20 L R
16320 19830 19830 16320 19830
ILF. biasresistor.................o0uun. 20 L.aeeeaa.. 5 e I e o T I8 et e,
21420 21420
F O T T 20 .20
. 17077 17077 17077 17077 17077 17077 17077 17077 17077 17077
Filament-shunt resistor. . ............... B S £ P 15 S { JIPUUEIG I SN ¢ S ¥ d5 ... W15 L. LIS
19820 19820 19820
and-A. F. filament shunt resistor.......... ................ 7T X 9 0060000000000000006008000000006000680000aa
19850 19850 19610 19610 19610 19850 19610
Filament-series resistor No. I............. ..oovvivnennnn., T00 oo 100 4o 25 tue I8 et i, A5 .. 100 ceaeeen.... I 1 N
19840 19840 19840
Filament-series resistor No. 2. ............ .oevvvininin... T T < £ 00000000000000000000000000002000000000a0
16330— 16330 16330 20150 20150 20150 22660 21050
Bleeder resistor No. 1.................. T T P 40 4O i B0 e 40 ... .40 .40
16330 17610 16330 16330 20140 20140 22660 20150
Bleeder Resistor No.2.................. T T 4 4O . B0 e 40 .40 .40
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18520 ’ 20050 20050 16320 20040 2103V
Bleeder resistor NoO. 3. . ...t vinvnnn. #9 00600000000000000000603000000000606A0000G06aa 20 e 20 e e 20 ... .20 ... .20

20040 20040 20040 20040 17380 17380

Bleeder resistor NO. 4. .. ...ttt tt e ittt e e e 20 c.. 20 ... 20 it 20 ciaeeeeinne 20 e .20
20150 20150 20150 20150

Bleeder resistor NO. §. .. ..ottt e e e e 40 e ) 6600600090 695909000009000000a00393 04 40 ... 40
20120 20120 20120 20120

Bleeder resistor NO. 6. ... ...ttt et 20 iiiieeeeann 7 T 20 Liaeeai..n .20
20520 20520 20520 17610

Bleeder resistor No. 7. .. ... 000000000000 ©00BEE06A060E600680606 000006400 6000000060000600000080060a 20 e 20 e e 20 i 40

20320
1st-detector plate resistor. . ... .......... ........ 579 0oa0600600666000000000000000000000000008000a006000 043508660 09309000000003606303000030a6IGAA0A00A03003000000000900000000000
. 19180~ 19180 19180 19180 19180 19180

Filter resistor. .. ............ ... .. 1.00 ® 1.00 @ 1.00 1.00 @ .. 1.00 @ 1.00 @
18236 18236 18236

0 0 Y € 1 N R R R PP REREE 15 .15 15

VARIABLE CONDENSER ROTOR, 19861 19861 19861 19861 19861 19861 19861 19861 21252 21252 21252 21252 19861 19861 21358 2079 2079%@
6.00 .. 6.00 . 9.60

STATOR AND FRAME........... 6.00 ... .6.00 ... 6.00 ... . 600 ...6.00...6.00 ...5.00...500...500...500...600...600...960...960
18844 18844 18844 18844 18844 18845 18844 18844 20235 20235 20235 20235 18844 18844 20795 20795 20795
Rotor connection, long. ................ 10 ... .10 ... .10 ... 0 ... O ... .10 ... .10 ... .0 ... .0 ... .10 ... .10 ... .10 ... .10 ... .I0 ... .10 ... .10 ... .IO
i 10554 19554 19554 10554 19554 19554 19554 19554 19554 19554 20796 20796 20796
Rotor connection, short................. IO ... 0 ... O ... A0 ... O ... IO ... O ..t O e et 10 ... .10 ... .10 ... .10 ... .IO
19968 19968 20065 20065 20065 20065 19968 19968 19968 19968 19968 19968 19968
Stopping spring. . ............ . ... .. S TP SRS T YR ¢ SRS - YRS - SRS & AR & X 12 ... .12 ... .12 ... 12 ... .12
18809 18809 18809 18809 18809 18809 19751 19751 18809 18809 18809 18809 19751 19751 17941 17941 17941
Dial-knob shaft. ....................... 05 ... .05 ... 05 ... .05 ... 05 ... .0 ... 05 ... .05 ... .05 ... .05 ... 05 ... .05 ... Of ... .05 ... .05 ... 0§ ... .0f
10505 19505 19505 19505 19505 19505 19505 19505 20116 20116 20116 20116 19505 19505 18144 18144 18144
Dial-knob shaft bracket................. 30 ... 30 ... 30 ... 30 ... 30 ... 30 ... .30 ... 30 ... 30 ... 230 ... 30 ... .30 ... .30 ... 30 ... 30 ... .35 ... 35
R 17935 17935 17935 17935 17935 17935 17935 17935 17935 17935 17935 17935 17935
Dial-knob-shaft-bracket support........... 03 ... 03 ... 03 ... 03 L. 0} ... O3 ... 03 il O3 L 0} ... .0} ... 03 ... .0} ... .0}
17961 17961 17961 17961 17961 17961 17961 17961 17961 17961 17961 17961 17961 17961 17961 17961 17961
Dial rubber and bushing. ............... RTEVIUIES CRPTURES ¢ SIS T RS T IS T SINUUINS T SRS © SRS | SENPOS § S AT CJEEEEE S EEERER S EERRIE O AR S SR b
i i 17959 17959 17959 17959 17959 17959 17959 17959 17959 17959 17959 17959 17959 17959 17959 17959 17959
Dial pointer. ..........coiiien it 05 ... .05 ... .0f ... .05 ... .05 ... .05 ... .05 ... .0f ... .05 ... .05 ... .05 ... .0F ... 05 ... 0F ... 0F ... .05 ... .0§
18823 18823 18823 18823 18823 18823 18823 18823 18823 18823 18823 18823 18823 18827 18823 18823 18823
Dial-pointer shim...................... 02 ... 02 ... .02 ... 02 ... .02 ... 02 ... 02 ... 02 ... 02 ... 02 ... .02 ... 02 ... .02 ... .02 ... .02 ... .02 ... .02

) ) 10520 19529 19520 19520 19529 19529 10§20 19520 20149 20149 20149 20149 19529 19529

Dial gear and balance weight............. S TS e TS e IS e IS e TS e S e TS e TS e TS e TS e TS e TS e TS e

0 1 o LR 40 ... .40 ... .40
2R T X R R ERETETRREE A5 ... 35 ... a5
e O aee 1% o) It + WU RS R R R R 0 ... .30 ... .30
Trimmer mica. ... .....oviviirnnnnnens 03 ... 0} ... 03 ... .0} ... .0} ... 03 ... .03 ... .03 ... -0} ... 03 ... 03 ... .03 ... .03 ... 0} ... .0} ... .0} ... .0}

MULTIPLE-TYPE BY-PASS CON-
DENSER (Other by-pass condensers are 20830 208130 22570
s e I ST et ) S 2.00 4t 200 i 2.00. .. ...t

THIS LIST SUPERSEDES ALL PREVIOUS LISTS. PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.
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PARTS AND PRICE LIST (Continued)
FOR MODEL 80, 82, 82-D, 82-Q), 83, 84, 84-D, 84.Q, 85, 85-QQ, 86, 87 and 89
(Numbers in Circles Refer to Notes on Page 317)

] ]
NAME OF PART Moper 84, 84F Moper 84 D Mooz 84 Q Mopee 85, 8F Mober  Mooer Moper Moper Mopber Moper Mober Mobper Mot
Earty Later  Earty Later  Earey  Later  Barty@Later 80,8F 82,8F 82Q 8D 83,83F 8Q 86,8-F 87 89, 8gF
Tyee@® Tyee Tyee@ Tryee Tyee@® Tyee Tyre@ Tyre 8oP
FILTER CONDENSER UNIT, 20370 20370 20370 21520 21520
paper and {ofl BYPe . . o\ttt i e e e e e e e $7.50 i $7.50 ..., $7.50 ...9$7.95 .. $7.95
20398 20398 20398 18188 18188
Filter-condenser cover and SpIing. .. vvvus  tutittetiteee e ettt e et e a e e e a s B e e e e 45 e . 45 ... 45 ... .45
19728 19728 20049 20049 19728 19728 19728 19728 19728 19728 20049 19060
Filter condenser No. 1 (Electrolytic)....... $2.60 .. $2.60 ..$2.60 .. $2.60 .. $2.60 .. $2.60 .. $2.60 .......... 2.60 .. $2.60 .. $2.60 .. $2.60 .......... $2.50. . e
19060 19060 19728 19060 19060
Filter condenser No. 2 (Electrolytic). ...... 2,50 .t 250 e e e e 260 ...l 2050 it 2e50 Lt et ee e et e e
19060 19060 19060 19060
Filter condenser No. 3 (Electrolytic). . ... tevnrt ittt ittt et eie e eieens 250 it 250 it 250 ... 250 i
19551 19551 19551 19551 19551 19551 19551 19551 19551 19551 19551
Fibre insulating case for electrolytics. ... .. .10 0 ... .10 ... .IO ... .IO ... .IO M 60000000000 O 10 .10 .10 8 6060000006666000000006500000030060 00600030
MOUNTING ACCESSORIES FOR
EARLY.TYPE ELECTROLYTICS
19559 19729 19559 19729 19559 19729 19559 19729 19729 19729 19729
Casesolderclip..................c.e 01 . .02 ... .0 ... 02 ... .0l ... .02 Ol tevrvnnnnn. .02 02 .02 <
19558 19558 19558 19558
Base insulator.................... ... 20 ... 20 L.iieein.. 20 Liaieeeea P
19556 19556 19556 19556
Mountingnut. .......cooiiiieinnnnn. OF teiiiiienns OF tieienenen OF teiiiieas {%) 5000000606006000000006030000000000000003000000000000000030000 6000A0A0030008000030300
19557 19557 19557 19557
Mounting lockwasher.................. O3 v, e S O3 vivernennnns S P
MOUNTING ACCESSORIES FOR
LATER-TYPE ELECTROLYTICS
19936 19936 19936 19936 19936 19936 19936
Clamp for electrolytics with fibre case..... ........ . 10 o IO e O i 10 ... .10 ... .IO 15 T T
19716 19716 19716 19716 19716 19716 19716
Clamp for electrolytics without fibre case.. ........ M9 500000000600000000 00800000 0A000000 0000000000 10 R (R £ I B (T (S £ T
19543 19543 19543 10543 10543 10543 10543 10543 19543 10543 19543
Clamp sCIeW . .. o oe ettt iieiierenannne eeeennans 25/C vt 25/C i, 25/C i 25/c .. ..25/c .. .a5/c L .Las5/e L. a5/c L. 25/c 25/C .. 25/C i
19784 19784 19784 19784 19784 19784 19784 19784 19784 19784 19784
Clamp nut. ... .ottt e o) S O vevrernnnn. O teiivnnenn. o o1 ... .01 ... Ol ... .01 .0l ... .01 .o1 O vveeneieannn.
17068 17068 17068 17068 17068 17068 17068 17068 17068 17068 17068
Clamp rivet. . ...t ei e iiie i eiienee eenaiees <} S O tevrernnne. O tvrvrnnnn. 10 ©o1 ... .01 ... .01 o1 ... .01 .01 e} S,
TRIMMER CONDENSERS
20340 20340 20340 20340 20340 20340 19326 19326 20340 20340 20340 20340 19326 19326 19326 19326 19326
Antenna trimmer. .. ......covvveieiennnn .6o . 6o .60 .60 6o ... 6o 6o . 6o ... .60 . .60 6o ... 6o . .6o .60 .6o - soo d
10501 19501 19501 19501 19501 19501 10501 19501 19501 19501
Antenna-trimmer mounting bushing ...... .0} ... 0} ... .0} ... .03 ... .0} OF teeretrneerieeaas 03 &) 000 &5 coo K} 006000000 00300000 0063030600068 60a00a
. 20753 20753 20753 20753 20753 20753 20753 20753 20753 20753 20753 20753 20753 20753 20753 20753 20753
Antenna-adjustment instruction-tag. ...... F859 —F859 F859 F89 FB89 Y89 FB9 FB89 FB859 F8og9 FB89 F8o9 FB8s9 Fe8g FB859 FB8s9 Fe-s9
02 ... 02 ... 02 ... .02 ... .02 ... .02 ... .02 ... .02 02 ... .02 ... .02 02 ... .02 ... .02 ... 02 ... .02 ... .02
17240 17240 17240 17240 17240 17240 19330 19330 17240 17240 17240 17240 19330 19330
Single I F. trimmer . .. ................. 50 ... .50 ... 5O ... 50 ... .50 ... .50 ... .70 M0 ... 50 ... 50 ... .50 .50 70 &0 ©000000000000000006000000
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. 18150 18150 19910 19910 18150 18150 18150 18150 18150 18150 18150 19910 18150 18150 18150 18150 18150
Double I. F. trimmer................... 95 +.. 295 ... LIO ... LIO ... .0F ... .95 ... 2OF ... 205 ... 295 ... .05 ... .95 ... LIO ... .95 ... 95 ... 95 ... 95 ... .9
) 17230 17230 17230 17230 17230 17230 17230 17230 17230 17230 17230 17230 17230 17230
Double-spot trimmer. .................. A5 eee 35 L. 35 .. W35 el 35 L. W35 ... 35 .el 235 L 235 .ae 35 aee 935 eee 235 it 035 tee 935 eeieeneiiiinineineaneennn
Trimmer-condenser sealing wax
(usedinallsets). .................... 2o T
SMALL FIXED CONDENSERS
(See Page 317 for identification.) 17974 21160
R. F.-1st detector stopping CONdenser. . ... ovuu'ntotunete e e e ie e eeannanss i35 ettt ettt e, L PR ®..... ®...... @®.
i . 17470 21160 21160 21160 21160 21160 21160 21160 21160 21160
Oscillator grid condenser. . ........cvvee vvvnnn.. . 35 eee 35 e 35 eee 935 eeeeiinannn .35 35 ... 35 ... .35 .35
. 17440 17440 17440 17440 17440 17440 17440 21160 21160 21160 21160 21160 21160 21160
1. P. stopping condenser. ............... 50 ... 50 ... .50 .50 .50 .50 50 ... .35 35 ... 35 ... .35 35 ... a5 B
17440 17440 17440 17440 17440 17440 17440 17440 17440
Phone condenser...................... 50 ... .50 O e . 50 .50 5O v 5O ittt O i, . 5O ittt it
22220 22220
AL F. Grid CONdemser. . . ..ottt ettty ittt ettt ettt ettt e e ettt e et e e e .35 .35
SOCKETS
19962 19958 20237 20236 20236 20236
R F. S0CKet. o ettt e 25 25 et eeeiee e 1 30 ... .30 .10
17518 20306 20025 20025 19958 19958 17518 20236 20236 20236 20237 20236 20236 20237 20236 20236 20236
1st-detector socket. .. .................. 30 ... .30 .30 .30 25 ... 25 . 30 ... .30 .30 .30 25 ... .30 ... .30 25 . 30 ... .30 .30
17518 20306 20025 20025 19958 19958 18774 20236 20236 20236 20237 20236 20236 20237 20236 20236 20236
LF.Socket.......ccoovvvvviinnn.... 30 ... .30 .30 .30 25 ... .25 30 ... .30 .10 .30 .25 30 ... .30 .25 30 ... .30 .30
17518 17518 20025 20025 19958 19958 17518 20236 20236 20236 20237 20236 20236 20237 20236 20236 20236
2nd-detector socket. ................... 30 ... 30 ... .30 .30 .25 .25 30 ... .30 .30 .30 .25 30 ... .30 .25 30 ... .30 .30
20026 20026 19959 20184 20237 20236 20237 20236 20236
1st-A Fosocket. ..o oo e .30 .30 .25 25 ittt et e, 25 L. 230 eeiiene... 25 e .10 .30
19955 19955 19964 19964 19964 19964 19955 20236 20236 20236 20236 20236 20236 20236 20236 20236 20236
Pentode socket........................ 30 ... .30 .30 .30 .30 .30 30 ... .30 .30 .30 .30 30 ... .30 .30 30 ... .30 .30
) 18813 18813 17508 20237 20237 20237 20237 21448 20237 20237
Rectifier socket. .............covuunen. b R S 25 ... .25 .25 25 e 25 i 30 ... .25 .25
19648 19648 18007 18007 19963 19963 17512 20329 20320 20329 20665 20664 20329 20665 21336 20664 20664
Speaker socket............. ... iull 25 ... .25 30 ... .30 ... .25 25 . 25 ... .25 .25 25 ... .25 .30 ... .25 .25 30 ... .30 .30
. 19533 19533 20026 20026 19961 19961 17519 20236 20236 20236 20237 20236 20236 20237 20236 20236 20236
Oscillator socket. . ......oovvvueennn... 12 ... .30 .30 .30 25 .25 30 ... .30 .30 .30 25 30 ... .30 25 30 ... .30 30
20236 20236 20236 20236
Automatic volume control S0CKet. .. .. uui  tiiit e 30 .t B Y« P Y .30
N 17377 17377 17377 17377 17377 17377 17377 V377 17377 17377 VIA77 17377 17377 VIA77 17377 173770 173770
Socket insulator (fibre sheet)............. asfc .. .25/c .. a5/c .. L25/c L. 25/c L. L25/c L. 25/ L. L25/c 25/c ....25/c ....25/c ....25/c ....25/c 25/c ...25/c . ..a5/c .. .a5/c
8249 8249 8249 8249 8249 8249 8249 8249 8249 8249 8249 8249 8249 8249 8249 8249 8249
Socketeyelet..............couvinnn.. s0/c... .50/c... .50/c. .. .50/c. -50/c... ;5o/c. .. .50/c. .. .50/c so/c... .50/c... .50/c... .50/c... .50/c s0/c... .50/c... .50/c... .50/c
18440 18449 18449 18449 18449 18449 18449 18449 18449 18449 18449 18449 18449
Fusesocket..........oovvenunnenna... BTN TS L] 15 a5 ... A, 15 cee 235 iiiiinen.. - 15 ciieiennns 1S C RN T g5 ... W15 ... L5
15213 15213 15213 I§213 15213 15213 15213 15213 15213 15213 15213 15213 15213 15213 15213 15213 15213
TUBE SHIELD..............ccc...... 15 ... .15 .15 .15 .15 .15 15 ... .15 .15 .15 .15 15 ... .15 .15 5 ... W5 ... L5
. 15214 15214 15214 15214 15214 15214 15214 15214 15214 15214 15214 15214 15214 15214 15214 15214 15214
Tube-shield base. . .................... 03} ... .03 ... .0} ... .03 ... .0} ... 0} ... .0} ... .03 ... .0} ... .0} .03 03 ... .03 03 ... .03 ... 0} ... .03
. 16771 16771 16771 16y 16p7r 1677 16y7r 16p7r a6y 16771 16771 16771 16771 16771 16771 16771 16771
Tube-shield base rivet. ................. 30/c ....30/c ....30/c ....30/c ....30/c ....30/c ....30/c ....30/c ....30/c ....30/c ....30/c 30/c ....30/c ....30/c 30/c ....30/c ....30/c
19939 19939 21665 21664
BATTERY CABLE. ...ttt it e et .50 7= TS LY 2 2P £ 51+
15739 15739 15739 15739
Battery-cable clamp. .. ... .o i e 02 P 06006000000000000 000060060636000ING L7} 0000000060 0000000000 d CP 0000000060 06000900000a90G

THIS LIST SUPERSEDES ALL PREVIOUS LISTS. PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.
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PARTS AND PRICE LIST (Continued)
FOR MODEL 80, 82, 82-D, 82.Q, 83, 84, 84.D, 84.Q, 85, 85-Q, 86, 87 and 89

(Numbers in Circles Refer to Notes on Page 317)

@ ® &
NAME OF PART MopbeL 84, 84F MoprL 84 D Mope. 84 Q  MopeL 85, 8F Moper  Mober  Mobe. Moper Mober Mobe. Mobe Mober  MobEL
Eary Later  Earuy Later  Eariy  Later Eariv@®Later 80,80F 82,8F  82Q 8D 83,8F 85;Q 86,8F 87 89, 89F
Tyee@® Tyee Tyee@® Tyee  Tyee@® Tryee Tyee® Tyre 8oP
8352 8352 8352 8352
Battery-cable terminalclip. . ............. o $.06. .. 806 i e $06 ... $.06 i
19941 19941 21625 21625
Battery-cable instruction tag. .. .......... Foa72 Fom F-855 F8ss
................................ 02 07 S S PR o SN
110-VOLT DOUBLE-CONDUCTOR 19566 19566 19566 19566 19566 19566 19566 19566 19566 19566 19566 19566 19566®
CABLE ANDPLUG................ $1.90 ...8190 ...%190...8190................... $1.90 $1.90...81.90 ...8190 .......... $1.90...%190 .......... $1.90... $1.90 ...%$1.90
20073 20073 20073
110-volt-cable instruction tag. ........... ....iiiieiii.nn. .02 < S U (< S
18897 18897 18897 18897 18897 18897 18897 18897 18897 18897 18897 188¢g7 18897
110-volt plug (male).................... RTINS T IS U RS 2 SN .15 .15 .15 1 ¥ .15 15 . .15 RURNEN T
16741 16741 16741 16741 16741 16741 16741 16741 16741 16741 16741 16741 16741
110-volt cable bushing. ................. 05 ... .05 .05 OF e .05 .05 .0§ OF L. .05 OF e .05 05 ... .0§
16742 16742 16742 16742 16742 16742 10742 16742 16742 16742 16742 16742 10742
Bushing retaining spring. ............... .0§ .0§ .0§ O e 0§ .05 .0§ OF i .05 OF v .0§ .05 .0§
18363 18363 18363 18363 18363 18363 18363 18363 18363 18363 18363 18363
BINDING.POST BASE................ 0§ .0§ .05 . .05 .05 05 i 0§ .0§ .0§ 05 e (L P .05
L R 19536 19536 19536 19536 19536 19536 19536 19536 19536 19536 19536 19536 19536 19536 19536 19536 19536
Binding post, marked “A™. ... .......... .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20
8215 8215 8215 8215 8215 8215 8215 8215 8215 8215 8215 8215 8215 8215 8215 8215 18546
Binding post, ground................... .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20
Miscellaneous Parts
i 19547 19547 19547 19547 19547 19547 19547 19547 19547 19547 19547 19547 19547 19547 19547 19547 19547
Self-tapping screw (36 long)@.......... .02 ... .02 .02 .02 .02 02 .02 02 .02 .02 .02 .02 .02 02 ... .02 ... .02 .02
] 18534 18534 18534 18534 18534 18534 18534 18534 18534 18534 18534 18534 18534
Line fuse (2 amperes) . ................. 05 ... 0% 0% 0% OF e 05 ... 05 i OF o .05 OF o .05 ... .0§ .05
19623 19623 21108 21108 19623 19623 19623 19623 19623 19623 19623 21108 19623 19623 21555 19623 19623
Control-grid lead and cap............... 2 ... LI2 .15 .15 a2 ... .12 2 ... JI2 ... JI2 12 .12 5 ... .I2 12 a2 ... JI2 ... 12
Fibre disc (1’ dia.) with two lugs (used asa 22530 22§30 22530 22§30 22530 22§30 22§30 22§30 22§30 22§30 22530 22530 22§30 22§30 22§30 22530 22530
terminal block for wire connections). .. .. 0§ ... .0§ .0§ 05 ... .0§ 05 05 ... .05 . .05 .05 .05 .05 . 0§ ... .05 ... .05 ... .0§ ... .0§
19869 19869 10869 19869 19869 19869 1
Bottom plate. .. ... o 1.30 T30 ot it ete e e 1.30 ... 1.30 ... 1.30 ... 1.30 ... 1.30
13989 13989 13989 13989 13989 13980 13989 13989 13989 13989 13980 13989 13989 13989 13989 13989 13989
Ground clamp assembly. ................ 30 ... .30 ... .30 30 ... .30 .30 .30 .30 .30 30 ... .30 ... 30 ... .30 30 ... .30 ... 30 ... .30
Cardboard packing tube (fits on speaker 19699 19699 19699 19699 19699 19699 19699
fieldcase). ..........cooi i .10 .10 ... .10 1 £ T .10 JO e 58 0000000000000000000000005000000000003900
190542 20339 19995 20395 10934 20374 10858 20565 20608 21626 20877 20875 21627 21549 20923 20729
Instruction and log card for 6o-<ycle, Fnss  Fxngs  Fa77  Fon For74 Foo2 F~67 F-808@ F-80c® F853 F817 F8i1 F854 FB850 F812 F8ix®
battery and D. C. models. . ........... .01 Net .01 Net .o1 Net .o1 Net .or Net .ot Net ......... o1 Net .01 Net .01 Net .o1 Net .o1 Net .o1 Net .o1 Net .or Net .01 Net .o1 Net
19851 20405 19875 20048 20049 20951 21603 20991
Instruction and log card for 25-cycle models F~66  F-97 Fa71 F820 F821 F-822 F.-857 F-826
o1 Net orNet ... .. o1 Net .o1 Net .ot Net ................. o1 Net ......... o1 Net.......... o1 Net
Shipping container for 6o-cycle, battery and 19541 20337 20003 20394 19935 20373 19863 10863 20457 20559 21187 21122 21046 20966 21517 21526 207240
D.Cmodels.................... . 55 Net 55 Net .55 Net .55 Net .55 Net—.55 Net—65 Net .65 Net .55 Net .s5 Net .55 Net .55 Net .65 Net .65 Net .65 Net .65 Net .65 Net
19541 20422 19876 21353 21365 21368 21651 21374
Shipping container for 25-cycle models. . . .. S5 Net 55 Net oo e e e 65 Net .55 Net .55 Net ................. 65 Net C...65 Net.......... 65 Net

THIS LIST SUPERSEDES ALL PREVIOUS LISTS. PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.

01avVy INIM HILVMLV



ATWATER KENT RADIO

NOTES

Figures in circles in the parts list refer to the corresponding notes listed below.
It is important to read these notes before ordering parts.

Changes from early type to late type were not made all
at one time.

85-F was made only in later type.
Front panel in 89-P is No. 21318.
Salvage and use leads from the original control.

®® Control No. 20389 includes the on-off switch which is
NOT sold separately.

@ The on-off switch (on back of volume control) is NOT sold
separately. Replace the complete volume control unit.

®ee ©

R. F. transformers are not sold separately.

No. 20210 has 8 leads. Some 84 (A. C.) sets have a 19920
cylindrical transformer with 6 leads, requiring a No.
20127 shield. A few late 84 (A. C.) sets have a 20210A
transformer with 6 leads and a mica condenser mounted
on the side. This requires a No. 20348 shield.

@ In late-type Model 85-Q, the 1st-I. F. transformer is
not used; the 2nd-I. F. transformer is No. 20713, and
the following additional parts are used: 1st-detector
plate choke No. 20307, and 1st-I. F. grid choke No.
17390.

@ In Model 87 after 2525451, 89 after 6743355, 89-F after
1585176, and 89-P after 1935231, the R. F. transformer
group is No. 21436, and the variable condenser unit
is No. 21358.

@ No. 19190 is superseded by 19346.
@ No. 19180 resistor is not used in 84-F, 82-F, 85-F, 86-F.
@® Sold only as part of the R. F. Trans. group.

Speaker socket insulator is No. 18016.

Used also are No. 21007 (%4’") and No. 19717 (1”') self-
tapping screws.

Log card in 89-P is 21025. Shipping container in 89-P
is 21273.

Screen in 80 is 20596. Screen in 82, 82-D, 82-Q is 20601.

In late-type Model 85, after serial No. 4998356, and
Model 85-F after No. 5055609, the oscillator trans-
former is No. 22670.

In a few early-type Model 82-Q and 85-Q, the volume
control is No. 19040 and a blue-and-red resistor is
shunted across the control. In all other 82-Q and
85-Q, the volume control is No. 16122 and the red-and-
blue resistor is not used.

@ In late-type Model 87, 89, 89-F and 89-P, the output

transformer has a metal cover. This transformer, less

cover is No. 21693. The insulator for this transformer
is No. 21424, list price $.02.

In 89-P, the 110-volt cable is No. 18589, list price $1.00.

The list of parts for Model 85-Q apply only to sets having
serial numbers below 163767.

@ The list of parts for Model 86, 89, 89-F, and 89-P apply
only to sets having serial numbers as follows: Model
86 below 5876861. Model 89 below 6755181. Model
89-P below 1935904. Model 89-F below 1585395.

@ Instruction and log card for Model 80 (220-volt type) is
No. 20904, F-823, $.01 net. The log card for Model 82
(220-volt type) is No. 20905, F-824, $.01 net.

®® ® 66

®

®®

IDENTIFICATION OF SMALL
FIXED CONDENSERS OF TYPE
ILLUSTRATED AT LEFT

Part No. Identification

17440 Copper washers, 7 plates.

17470 “X' scratched on fibre, 4 plates.
17974 Aluminum washers, 4 plates.
21160 Black-finished washers, 4 plates.
22220 Brass-washers, 2 plates.

TUBULAR RESISTORS
(Large Size, 134 inches long)
USED IN PENTODE-TYPE RECEIVERS

Part No. *Identifying Color List Price
15285 Gray. .. ... ... $ .50
15544 Yellow.. ..... ... ... . .25
15545 Maroon. . ... .25
15592 Black....... ... ... . ... ... ... .25
15891 Black-red........................ .25
15892 Green............... i .25
16282 Blue-red........ ... ... ... ... ...... .25
16724 White. .. ...... ... ... ... . ... ... .25
19346 Green-red........................ .30
19581 Red-yellow....................... 20
19649 Black-purple...................... .25
20151 Purple............. ... . ... .25
20223 Red-gray.............ooiiiiia... .25

MOUNTING ACCESSORIES
FOR LARGE-SIZE TUBULAR RESISTORS

Part No. Name Ljist Price
19508 Single-resistor clamp............... $ .05
17341 Three-resistor bracket............. .05
17342 Three-resistorpad.. ............... .25/¢
17345 ‘Three-resistor clamp............... .02
17118 Five-resistor bracket............... .05
17117 Five-resistorpad.. ................ .25/c
17119 Five-resistorclamp................ .02

TUBULAR RESISTORS
(Small Size, 1 inch long)
USED IN PENTODE-TYPE RECEIVERS

Part No. *Identifying Color List Price
20920 Red-yellow....................... $ .25
20930 Black-purple........ .. ... ... . .25
20040 Green............ .. .25
20950 Maroon. . ... .25
20960 Gray-yellow............ e .25
20970 Gray. ......... i .25
20080 Red-blue......................... .25
21040 Black................ ... .. ... ... .25
21050 Bluegray........................ .25
23120 Red-black........................ 25
23130 Red-gray ............cuviiiniinn.. 2.5

_ *When replacing a tubular resistor, use a resistor of the same identifying color and size. The background color of the resistor is disregarded 1 Identifica-
tion except in the case of the all-white or all black resistors. If a resistor hag black-and-red coloring on a white base, the ldenltlﬁéatlon sisel.)gl:&.:eand“x'::-hdf noetnlgiag:.

white and red.

November, 1931. THESE PRICES SUPERSEDE ALL PREVIOUS PRICES AND ARE SUBJECT TO CHANGE WITHOUT NOTICE.



161 ‘33qQWIAON

81¢

PARTS AND PRICE LIST FOR SPEAKERS IN PENTODE-TYPE RECEIVERS

Numbers in circles refer to notes on Page 317.

No. 18500 No. 18100 No. 20500 No. 24600
No. 17300 No. 18600 No. 18400 Compact Cv'an ) Console N Console No. 19800
Compact Compact Compact Speaker S s]:;e: Speaker 8(');209100 Speaker Console
NAME OF PART Speaker in Speaker Speaker with output MpCe);i)EL with output Speak ¢ in Model 86 Speaker
MODEL MODEL MODEL trans. sealed 8+ 8 trans. sealed M[::ia 1e§ 1an and late in Model 87,
80, 82, 84 82-D, 84D 82-Q, 84Q in cylindrical (Earls’Ts ) in cylindrical S Models 89, 89-F, 8¢-P
container y 1yp container 83 and 85
19465 19465 19465 19465 19465 19465 19465 20737 20737
DIAPHRAGM...............coeeennn, $2.25 ... ... $2.25 .......... $2.25 ....... ... $2.25 ... ... $2.25 .. ..., $2.25 .......... $2.25 ... .. $3.25 ... ... $3.25
) ) 19469 19469 19469 19469 14382 14382
Diaphragm-holding segment (3 used)......... 1S £ J 1S £ SN 5 e IS ettt e e e e e e e e e $rset.......... $1 set
14394 14394 14394 14394 2 14394 14394
Diaphragm-holding segment screw........... 30/C i 30/C i 30/C i B0/ e et e e e e e e s 0/ e 30/c
) i 4795N 4795N 4795N 795N 4795N 4795N 4795N 4795N 4795N
Diaphragm-spider screw............. e 30/C i 30/C i, 30/C i 30/C i 30/C s 30/C it 30/ ... 30/C i 30/c
) ) 19459 10459 10459 19459 10459 10459 19459 10459 10459
Diaphragm-spider washer (hex. metal)........ 02 iien.. 02 ... 02 i, 02 ciiiii... &P 0000000000 02 ..., 02 ... 02 i .02
) 19471 19471 19471 19471 19471 19471 19471 19471 19471
Diaphragm-spider washer (fbre)............. 30/C i 30/C i 30/C i 30/C i 30/C i, 30/C o 30/C i, 30/C i 30/c
10484 20008 20231 19909 19484 19909 20231 20894 20894
Diaphragm (or cone) housing.......... .... 7 S b 7 7 7 S 175 o e 175 et b, 7 S 250 Liiiian.n 2.50
18870 19860 18870 18870 18870 18870 21260
FIELD COIL..........cciiiiiinnnnn. 300 ciiiinnn.s 3000 4ttt 300 v 300 i 3000 4ttt 300 chiieneennn 3.00
19458 19458 19911 19458 19911 19458 19458
Field<oil insulator. . ..................... 02 .ivrrnnnn. 02 ittt (o7 SN <% (o2 02 ovrnrnnn. 02
19479 19479 19479 19479 19479 19479 19479
Field<oil washer back (236" dia)........... 59/C i 50/C ittt e e 50/C i 50/C vuuiiinnas 50/C e 50/C uiiiinnnns 50/c
20147 20147 20147 20147 20147 20147 20147
Field-coil washer front (234'/ dia. padded).... .05 .......... T SN OF ceirennn.. OF i <2 OF i .05
10454 19454 19454 19454 10454 19454 19454
TOP POLE PIECE..............ccv.... 65 ... T S b5 i b5 i T SN 65 .. .65
19538 19538 19538 19538 19538 19538 19538
Top-pole-piece mounting screw. ............ O i S e S O3 ceviiinnn. 03 it e, 03 v .03
14367 14367 14367 14367 14367 14367 14367
Top-pole-piece mounting nut. . ............. {¥) 5000000000 {9 5000000000000000000000000 {F) 0000000000 {8 5060000000 £} 50000000000000006006000000 {9 coocoo000a0s .02
19918 19918
MAGNET ASSEMBLY COMPLETE...... ... ..ttt {430 2 AP (3 0600000000000000060000 06000000
19697 19697 19697 19670 19697 19670 19697 21370
OUTPUT TRANSFORMER, with strap... 2.25 .......... 225 cieinannn 225 i, 300 thenenaann 225 s 300 citininnnn %% 000000000 0600300060060000000 3.00
19463 19463 19463 19463 19463 19463
Output-transformer strap.................. IS 1 TN S (- T S L T I T S T T .10
21672 21693

Output-transformer (less Case)@D .. ... ..o o iuiit ettt e e et e e e e e e e e e e e e e e e 300 .eiee... 3.00

OIdVY INHY HHLVMLYV
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z s - 21410 21418
s OULPULLIANSIOMMEr CA5E@ © o v e tveetett etitet ettt ettt ettt e et e ettt et e e e e e e 40 ... .40
g8
o
2 ) 19478 19478 19478 19478 19478 21424 19478@
= Output-transformer fibre insulator........... e O L T T S O Liiiiinn.. 02 ... .02
(X
) . 7697 7697 i 7697 7697 7697 7697 7697 7697
Output-transformer mounting screw. . ....... a30/c oL, 30/C i /... 30/C e i 30/C i, /¢ . 30/C ciiiinns /¢ i 30/c
8188 8188 8188 8188 8188 8188 8188 8188 8188
Output-transformer mounting nut........... O Lovvnn... R S 3 <3 SN 3 S O .ovvvnnn.. O ivvnnnn, R .01
19487 20012 19916 19487 19789 19789 20889 19789 20657
CABLE AND PLUG ASSEMBLY......... 160 ...uvnnnn. 1.65 oouiinnnn, 140 vevrennn.. 160 ...ouvn... 165 coiennn.. 165 oeviinnn. 150 vivnnnnnnn 165 couninn.n. 1.65
15079 18582 19884A 15079 15079 15079 19884 A 15079 18582
Plugonly.... ..ot 65 .. 65 ... 40 ..., 65 i, 65 ... b5 oo, 40 ..., b5 Lol .65
¢ 19508 19508 19508 19508 19508 19508 19508 19508 19508
Cable Clamp......ccovviine e, OF i 05 tiiiiinnn. 05 .. 0F viinnn. OF ciiiiinn.. <7 S 0F i 05 vuiiininnn 05
20075
s PROTECTIVELAMP (75 Watts). ...oovvee vereeenennnnnn. %7 5330 000000000000000000 0600000000000 0006000 600030a0060000000005000330 500033000008 06680008000500000000008 50000
20014
Lampsocket. ... ....ooiiiiiiiiiiiiiiis e %9 0600006006000000600000000000000530000000003080000 06300030004 00000000005000550000808053000000300 00080068308
20136
Lamp socket screw. . ... .. ... i e 25/C e e 0000000G006000600000050000000000030053080003a005I3005656666 8006000
o Miscellaneous
— 19526 19526 19526 19526
© Speaker-mounting screw. . ...........v..... 5} S O irvennnn.. O L oivinnnn N
15006 15006 15006 15006
Speaker-mounting nut..................... 02 .t 02 L. e N P 6000000000000000000000000080500800000006 60050000660 6000a838a0008880000006000060
] 19755 19755 19755
Speaker-mOUNtINg Plate. . ...ttt ity e e K 2 S 5 . R 2
19382 19882 19882
Speakermounting plate sCrew. . ... ..ot e o1 ..... 20000 @B 0000000000 B 00000000000000000008060000605300
T 19691 5 19691 196915 19691 18959 18959 18959 18959 18059
CLOTH SCREEN................ccvoiut. 5 a5 oo g5 . R 2 100 . .vennnnn 1.00 v ivinnnn.. 1.00 .uvunnn.. 100 ..vveennn. 1.
20171 20171 20171 20171 20171 20171 20171 20171 20171
GAUGES centering voice coil (set of 3)...... I (- T 15 {< T 15 (- TP IS (< T 15 (< T 1S {< T 1S < T 1 < I .10
1 19837 20493 20806 20739 20729
SHIPPING CONTAINER. .. .ttt ittt e et e e e e e e e .35 Net ...... 35 Net ...... 35 Net ...... .35 Net ...... .35 Net
19868
Instruction Sheet. . ... .o i e o Net Lo
20447
Speaker Packing Tube. . .. ... . o 3D 00006a00000a00a000008000080050000309000000044

NOTE: No. 20171 Centering Gauges supersede No. 14622. The No. 20171 gauges are “"double-ended,” one end being used for type F, N and J speakers, and the otier end is used for the
speakers in Model 84 and 8s, etc.
The top pole piece may be centered by use of three lengths of 3/64 inch drill rod.

TIIS LIST SUPERSEDES ALL PREVIOUS LISTS. PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.
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ATWATER KENT RADIO
SERVICE NOTES

With the exception of Model 81 Motor Car Radio,
whech has a tuned-radio-frequency circuit, all the receivers
des-ribed in this supplement employ the super-heterodyne
circuit and utilize a frequency of 130 kilocycles for inter-
mediate-frequency amplification.

A general description of the super-heterodyne system
appears on page 258 of the Service Manual. A description
of +he pentode tube is given on page 17. Service notes
covering the gencral adjustment of trimmer condensers,
double-spot reception, and testing equipment, are given on
pages 259, 260, 261, 262 and 2775. Much of this information
may be applied in servicing Models 8o, 82, 83, 83, 35, 86,
87 and 8o.

We want to emphasize the following points:

1. The antenna adjustment must be correctly adjusted

in accordance with the instructions accompanying each set.

2. The tube shields and transformer shields must be
tightly seated.

3. Try new tubes before attempting any adjustments
Or repairs.

4. When replacing a tubular resistor, use a resistor of
the same identifying color. Ina few cases, owing to engineer-
ing changes, the color of a resistor in a chassis may not agree
with the color specified in the diagram. In such a case,
disregard the diagram and use a replacement resistor having
the same color as the defective unit. However, if a resistor
has been removed, or its identification destroyed, replace it
with a resistor having the colof that is specified in the
diagram for that set. A list of tubular resistors is given

on page 317.

VOLTAGE TABLE
FOR MODEL 80, 81, 82, 82-D, 82-Q, 83, 84, 84-D, 84-Q, 85, 85-Q, 86, 87 and 89

The voltages listed in this table are only approximate, and are measured values, not actual operating values.
Turn volume control to maximum.

Use 250-volt scale of a 1000-ohm-per-volt D. C. voltmeter.

Al! plate, screen and grid measurements are made from cathode in heater-type tube, and from —F in plain-filament-type tube.

' | MODEL MODEL MODEL MODEL MODEL
i 8o 81 82 8:-D 82Q
[ LINE
e 110 110 12
{ — — — _—
| ToTAL
“8" VOLTAGE ‘& 12§
PILAMENT 5.5 2
R. F. PLATE 12§ 124
Tuee** } SCREEN 75 Go
GRID SMALL - 2
FILAMENT 2.4 5.5 2.4 55 2
1sT DeT. PLATE l 225 95 13§ 70 125
Tuset SCREEN 90 50 50 40
GRID l 5 7 4 5 3
FILAMENT | 2.4 2.4 6 2
Il 17 PLATE 230 140 05 125
Tuse SCREEN 95 50 50 6o
GRID 2 SMALL  SMALL 3
FILAMENT 2.4 = 2.4 5.5 2
2xD Det. PLATE 110 105 55 45
Tuse SCREEN 45 65 10 25
GRID 5 8 2 3
i FILAMENT | 2.4 5.5 2.4 5.5 2
st A F. PLATE | 230 120 230 75 55
Tuse SCREEN [ 240 123 240 -
GRID [ 4 11 5 3 3
PILAMENT | - - 2 2
axp AL F. f PLATE ‘ 85 120
Tuse SCREEN 0 125
GRID 7 15
Osc. PILAMENT 2.4 25 5 2
T 4B PLATE 2; 2; u*,u‘ go
GRID l
FILAMENT l 5.5 2.4
ConTRrOL PLATE 3 15
Tuse SCREEN | 8 -
| GRID | 2 4 -

MODEL MODEL MODEL MODEL MODEL MODEL MODEL MODEL MODEL
83 84 84D  84Q 85 8s-Q 86 87 89
110 110 120 110 115 110 110

— 125 125 — = =

e 2 —_— 2.4 2.4 2.4

—_— 12§ —-— 125 170 125

65 —_— 40 8o 50

—_— 3 2 2 2

2.4 2.4 5.7 2 2.4 2 2.4 2.4 2.4

225 20§ 8o 125 135 125 125 160 120

[yle] Gs 50 25 50 40 35 70 45

5 6 5 3 3 3 4 11 4

24 2.4 6.5 2 2.4 2 2.4 2.4 2.4

230 215 10§ 125 135 125 125 170 125

"] 65 55 65 50 65 40 8c 50

2 3 SMALL SMALL 2 3 2 2 2

24 2.4 5 2 2.4 2 2.4 2.2 2.4

110 90 55 Go 100 40 05§ 90 120

45 48 10 25 [ 25 6o - -

5 6 1 3 7 3 8  sMmall 15

2.4 2.4 6 2 2r 4 2 2.4 2.4 2.4

230 20§ 80 55 215 55 210 90 120

240 215 225 220 == ==

4 5 2.5 3 5 3 5 3 4

2 2 2 2.4 2.4

90 120 120 2c0 225

= 05 125 125 210 23/
7 5 15 14

2.4 24 § 2 204 2 2.4 2.4 2.4

100 70 110 to 100 40 95 8s 100

* * * * * * * * *

2.4 2.4 24

15 30 - 2§

7 7 = 5

5 4 = 3

* The measured oscillator grid voltage will vary ent o
and no reading will be secured ror grid bias.

++This includes the 1st, 2nd and 3rd R. F. tubes in Mode! 81.

*"avember, 1931,

dependent on the capacity of the voltmeter leads. In some cases, the presence of the leads will stop oscillation
In other cases, the reading will be only slight, or it may be as high as 1o volts.

1This is the detector tube in Model S1.

& .

Copyright, 1931, by Atwater Kent Mfg. Co.
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ATWATER KENT RADIO

Service Data

PARTS LIST AND PRICE LIST FOR
TYPE L, F, P, Q AND D CHASSIS RECEIVERS

AND

TYPE N, N-3, ] AND JB SPEAKERS

INDEX OF CONTENTS

GENERAL SERVICE DATA

PAGE PAGE
Table of Sets and Speakers. . ... ............. ... . 218 Coil Group. ... ..... .. e 226
Important Service Notes. . . . ... ... ... . ... . 210 Identification of By-pass Condensers. ... ............ 253
Synchronizing Variable Condensers. .. ... ... ... .. 219 Centering Top Pole Piece. ... ... ... ... .. .... 254
Variable Condenser Unit. .................. .. .. 226 Output Measuring Circuit. . .................... 256
CHASSIS DATA
TYPE OF CHASSIS
SUBJECT L L2 F | P | Q1 | Q2 l DA D-2
PAGE PAGE :  PAGE PAGE PAGE PAGE PAGE PAGE
Top View. .. ........ .. ..., 227 227 ’ 227 ' 227 | 244 244 251 251
Bottom View ...... ... 228 228 233 228 ’ 245 245 252 252
Schematic Diagram... . .. ... 220 221 | 230 231 241 241 246 247
Connection of Units. 222 224 232 234 242 242 248 248
Bottom Wiring. . . .. 223 225 233 ' 235 . —_ 243 250 249
Voltage Table. . 220 221 | 253 ; 221 241 241 246 246
227 227 | ‘ ' 251 251
Parts and Price List. ... .. . . 228 228 230 | 231 244 244 252 252
229 229 | | 239 245 245 253 253
PHONOGRAPH DATA SPEAKER DATA
PAGE PAGE
Pick-up Circuit and Description . . . ... ... .. 236 Nand N-3 Illustrations. ... ......... .. ... ..... 254
Motor Circuit and Description. . . . . . . 237 N and N-3 Parts and Price List R 254
Automatic Switch. . .......... ... ... .. 237 NCircuit. . ..... ... 220
Motor Board Illustrations. .. .... . .. ..... 238 Jand JB Illustrations. .. ....... ... ... ... ........ 255
Partsand Price List. . ............ .. ..... ....... 239 Jand JB Partsand Price List. .. .................. 255
Tabulated Phonograph Data...................... 240 JCircuit. ... ... . 241

For Screws, Nuts and Small Parts in Sets and Speakers, See Page 229.

December, 1930.
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ATWATER KENT RADIO

TABLE OF PRICES, TUBE EQUIPMENT, AND OTHER DATA
FOR MODELS 70, 72, 74, 75 AND 76

Price
Cowm- SHipPING WEIGHT
Power Tyee | Part Type | Part Co
Sg::cn Pt:: Crassis I\Alz. SPEARER I\Alo. C;:: Tuses Crias:
. | Toss p SPRR. | Cas.
-UY-22
6o cycles 3 4
1ovolts | $119.| L [16000| N |16400| Green |2UY227 47 |21
A.C. 2 UX-245 Ibs. | lbs.
- 1-UX-280
Model 70 25 cycles 3UY224
110 volts 129.| F 16100 N | 16400| Green 2UY227 514|214
Low-boy A. C. 2-UX-245 Ibs. | lbs. | 54
- 1-UX-280 "\s
110 volts 3-UX222
Direct 129 D [16700| N-3 | 16900 | Blue |[2-UX-112A |44 |22
Current 2-UX-171A | lbs. | lbs.
2434 wide 3-UX-222
15%4 ' deep Battery 99. Q (16800| J |15020| Orange |2-UX-112A{ 36 | 1034
3834 high - 2UX-171A | 1bs. | 1bs.
Model 72 60 cvel 3-UY224
ycles 3
(Super- 1 . 3-UY-227 47 |21 | 2614
Heterodyne) ! IX vg ts 133 H 16500 [ e Clea 2-UX245 lbs. | lbs. | Ibs.
Low High-boy T 1-UX280
3-UY224
6o cycles 2 UY 22 3
. U 1227 47 (2174
I IX v(o:lts 125.| L 16000 | N | 16400 | Green 2UX 245 tbs. | The.
Model 74 S 1-UX-280
Table 3-UY-224
25 cycles 51
110 volts 135.| F 16100 [ N |[16400| Green 2UYe227 5134|2104 | e
A. C. 2-UX-245 lbs. | Ibs.
T R 1-UX-280
2414 wide 110 volts 3-UX222
1615’ deep Direct 135.( D | 16700 | N-1 | 16900 | Blue 2UX112A | 4412 | 2214
~ 30%"hkigh | Current | 2UX-171A | Ibs. | Ibs. | |
Model 75
Phonograph- 60 cvel 3-UY224
)6 At ycles ; ,
Combination 2-UY-22 35|21} 8
66 7 4524 (1 5
2634"" wide ! IR V(O:l ts U | 18 16600 | N | 16400 | Green 2 UX245 lbs. | lbs. | Ibs.
17’! deep T 1-UX-280
_ 403" high S I R (N S S S (N
60 cycles [ 3-UY-224
tiovolts | 145.| L |16000| N [16400| Green 2UY227 47 | 2124
A. C. ] 2 UX245 lbs. | Ibs.
R N N 1-UX280
Model 76 3-UY224
25 cycles N
) F 2-UY-227 510 1210
High-boy 11 /CS)\ v{oJlts 155 16100 N | 16400 | Green 2UX 245 e, | The.
T 1-UX-280 —814
110 volts 3-UX222 Ibs.
Direct 155.| D 16700 | N-3 | 16goo | Blue 2-UX-112A | 4412 2215
~ Current 2UX-171A | Ibs. | Ibs.
26’" wide 3-UX222
1614 " deep Battery 125. | Q | 16800 ] 15920 | Orange |2-UX-112A| 36 | 1034
4534 high I l . 2 UX-171A | Ibs. | lbs.
Inductor Type Price o l:s:e:l’x;dg:.in ‘ 20}4
Speaker $28.oo) multiple-speaker JB | 17010 Black 2k Tbs.

December, 1930. These prices are subject to change without notice. WEST COAST PRICES SLIGHTLY HIGHER.
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SYNCHRONIZING CONDENSERS

When the variable-condenser unit has been replaced or adjusted in
any way, it is necessary to check the alignment as follows:—

(1) Loosen the pointer set-screws.

(2) Move the rotor plates to the position shown in Figure 218.

(3) With the rotor in this position, adjust the pointer to the 1500 K. C.
position and tighten the pointer set screws.

(4) Note how far down on the 1500 K. C. mark the pointer comes, then
turn the condenser knob to the 550 K. C. mark. The pointer should
come down on this mark approximately the same as on the 1500 K. C.
mark. If it does not, it is an indication that the front panel is not centered

(5) If the front panel is not centered, loosen the screw at each end of the

bottom of the front panel and shift the panel one way or another as nec-

FiG. 218. . .
essary. Tighten the panel screws and then reset the pointer accurately.

PositioN oF RoToR BLADES
For 1500 K. C.

ADJUSTING TRIMMER CONDENSERS

When adjusting the trimmer condensers, it is necessary to

have a four-wave oscillator, providing modulated signals at
1500, 1000, 800 and 600 kilocycles. The oscillator signals
should come in at exactly these settings on two or more
Type L sets THAT HAVE THE ORIGINAL FACTORY
SYNCHRONISM.

. Connect the common pick-up lead from the four R. F.

oscillators to one end of a No. 8112 condenser. Connect
the other end of this condenser to the Long-Antenna
post. Connect the oscillator container to the Ground post.

Break away the sealing wax on the trimmer-condenser
screws.

. Turn pointer exactly to the 1500 K. C. mark. Reduce or

increase the amount of pick-up from the 1500 K. C.
oscillator to secure a reading of about 20 on the output
meter.

. With a screw-driver, turn the pressure screw of the 4th

trimmer condenser (on front variable condenser) one way
or the other, as necessary, to the point where the reading
on the output meter is greatest. Repeat this process on
the 3rd trimmer, then on the 2nd, and finally on the 1st.

2. Connect the output measuring circuit shown in Figure Reduce the pick-up from the 1st oscillator if necessary
259 to the speaker-plug socket on the set. Close $2 and in order to keep the needle of the galvanometer near
S3. Throw S1 to the left. T

3. Put all tubes in the set; power switch on; volume This adjustment of the trimmer-condenser screws is
control at maximum; local-distance switch at distance. termed the CORRECT POSITION,

IMPORTANT SERVICE NOTES

1. Inthe TypesL, F, P, D and Q chassis receivers, it is very resistor of the same type in a stock set, and then use a
important to arrange the three control-grid leads to the replacement resistor that gives the same reading on the
screen-grid tubes exactly parallel to each other. If these continuity meter.
leads are not parallel, and two of them come close to-
gether, the dial readings will not be accurate, especially . A number of different code markings may be used to
at the high-frequency end of the scale. identify by-pass condensers that have the same part

number. If the part number is the same, the condensers

2. When replacing a flexible resistor, care must be taken to are interchangeable, even though the code markings

use a resistor having the same value. In the event of any
uncertainty, make a continuity meter reading of a good

December. 1930,
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TYPE L-1 CHASSIS, VOLTAGE TABLE AND

DIAGRAM

VOLTAGE TABLE FOR TYPE L-1 CHASSIS
Set in operation. Volume control at maximum.
L-D Switch at distance.

Use High Resistance D. C. Voltmeter (about 0-50-250) to Measure Plate and Grid Voltages.
Use A. C. Voltmeter to Measure Filament Voltages.

APPROX. VOLTAGES, USING 120 V LINE

FILAMENT PLATE CONTROL-GRID SCREEN
TUBE VOLTAGE VOLTAGE VOLTAGE VOLTAGE
1st-R.F. 2.4 185 6 85
and-R.F. 2.35 185 4.5 86
3rd-R.F. 2.35 185 4.5 86
Detector 2.35 120 2%*
1st-A.F. 2.35 75 3.5
2A 2.45 265 55%
2Aa 2.45 265 55%
Rectifier 5. — —

* Use 250-volt scale.

** This is the voltage across the detector bias resistor; when measuring from grid to cathode, the

voltage reading is only 2.

All readings made from cathode in heater-type tubes, and from —F in plain-filament-type tubes.

In order to identify modifications of
each chassis, where such modifications
require new part numbers, a nuteral is
used after the type letter. Thus the
1st style of Type L chassis (below No.
6,234,881) is termed Type L-1, and the 2nd
style (above No. 6,234,881) is termed Type
L-2. This marking is for use only in
Service literature and will not appear
on the serial-number plates.

oo e

F1G. 219, DiAGRAM OF L-1 CHASSIS.

December, 1930.
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TYPE L-2 CHASSIS, VOLTAGE TABLE AND

The Type L Chassis has three stages
of screen-grid radiofrequency amplifica-
tion, plate detection, one stage of resis-
tance-coupled audio, and a ‘“‘double-
audio™ output stage. It is designed for
110-120-v0lt, §0-60-cycle alternating-cur-
rent operation.

Type F Chassis is similar to Type L,
but it is designed for operation on 25-cycle
alternating current. The filter circuit is
different from the L.

Type P Chassis is similar to Type L,
but instead of a “local-distance™ switch,
it has a “‘radio-phonograph™ switch.

ey > h
ek

e went
Scntew av Pass

DIAGRAM

VOLTAGE TABLE FOR TYPE L-2 AND P CHASSIS

Set in operation.

L-D (or ’phono) switch up.

Volume control at maximum.

Use High Resistance D. C. Voltmeter (about 0-50-250) to Measure Plate and Grid Voltages,

TUBE

1st-R.F.

2nd-

R.F.

3rd-R.F.
Detector
1st-A.F.

2A
2Aa

Rectifier

¢ Use 2

250-volt scale.

Use A. C. Voltmeter to Measure Filament Voltages.

APPROX. VOLTAGES, USING 120 V. LINE

FILAMENT
VOLTAGE

2.4
2.35
2.35

2.35

2.35
2.45
2.45

5o

PLATE CONTROL-GRID
VOLTAGE VOLTAGE

180 5

180 4.5

180 4.5

110 14**

70 2
250 55%
250 55*

SCREEN

VOLTAGE

85
86
86

** This is the voltage across the detector bias] resistor; when measuring from grid to cathode, the
voltage reading is only 2.

All readings made from cathode in_heater-type“tubes, and from —F in plain-filament-type tubes.
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DiaGraM oOF L-2 CHAssIs.
In the majority of L-2 sets, the filament shunt resistor is connected across the R.F. filaments, as shown in Fig. 219,

Also, a .~ampete fuse i8 connected in one side of the 110-volt line.
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TYPE L-1 CHASSIS RECEIVER

Condensers in R.F. By- Condensers in R.F. By- Condensers in R.F. By- Condensers in Detector By-Pass
. Pass No. 1 Pass No. 2 Pass No. 3 F—and-3rd R.F. screen by-pass.
L—Line by-pass. A—1ist-R.F. bias by-pass. D—Detector bias by-pass. M-——Detector-1st A.F. coupling condenser.
L—Line by-pass. B—R.F. bias by-pass. H—R F. plate«circuit by-pass. P—Phone condenszr.
C—2nd-A.F. bias by-pass. U—1ist-A.F. filter condenser. T—Detector grid-circuit by-pass. P—Phone condenser.

E—1st-R.F. screen by-pass.

DUAL
VOLUME CONTROL.
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POWER TRANSFORMER
ASSEMBLY ASSEMBLY
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A F. TRANSFORMER
FILTER CONDENSER 3
ASSEMBLY ASSEMSLY SPEAKER PANEL CONNECTIONS

Fi6. 221, ConNectTioN oF Uxits (N Type [.-1 CHassis, AND, AT RiGHr, CoONNECTIONS TO TERMINAL PANEL oF TypE N -SPEAKER.

The rectifier filament winding leads come out the left-hand side of the power transformer; these are thin leads covered with black sleeving. The filament winding has thick leads covered with black sleeving.
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TYPE L-2

Condensers in R.F. By-
Pass No. 1
L—Line by-pass.
L—Line by-pass.
C—and-A.F. bias by-pass.
E—ist-R.F. screen by-pass.

Condensers in R.F. By-
Pass No. 2

A—1st-R.F. bias by-pass.
B—R.F. bias by-pass.
U—1st-A.F. filter condenser.

CONTROL L

CONDENIER Elevr mg::
oli
. Sl By i
P \ fi
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oftil

RECTIFIER FIL
WINDING
/

FILTER CHOXES

52

BLACK.
Ne. { RED.TA. No. 2

PRIMARY
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i
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’
%‘ FIL. WINDING:
J GREEN-YELTR.

HIGH-VOLTAGE
WINDING

POWER TRANSFORMER
ASSEMBLY

FILTER-CHOKE
ASSEMBLY

Fic. 223.

Condensers in R.F. By-
Pass No. 3

D—Detector bias by-pass.
H—R.F. plate-circuit by-pass.
T—Detector grid-circuit by-pass.

LOCAL-DISTANCE
SWITCH
DIAL LIGHT

L -
YELLOW
TIGHT

FILTER CONDENSERS

FILTER CONDENSER
ASSEMBLY

CHASSIS RECEIVER

Condensers in Detector By-Pass

F—a2nd-3rd R.F. screen by-pass.
M—Detector-1st A.F. coupling condenser.
P—Phone condenser.

P—Phone condenser.

DUAL
VOLUME CONTROL

BUACK-WITH-RED-TA.

SPEANER PANEL CONNECTIONS

CONNECTION OF UNITs 1N TyPE L-2 CHAssis, AND, AT R1GHT, CONNECTIONS T0 TERMINAL PANEL OF TYPE N SPEAKER.
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Pointer Diai-
Control gear Balance
Arm Assembly Weight No. 4 V. C. No. 3 V. C, No. 2 V. C. No. 1 V. C,

B

—_—" __—_—--_4-1

Dial-knob Dial Dial-knob
Shaft Rubber Bracket Part No. 18579

Fi1G. 225. VARIABLE-CONDENSER ASSEMBLY.
If any section of this condenser is seriously damaged, the stator, rotor and frame (with balance weight) unit (No. 18579) should be replaced.

IMPORTANT: DO NOT disturb the adjustment of the rotor set-screws nor the bearing screw at the rear end of the sHaft,
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F1G. 226. ConNNEcTIONs OF R. F. Coi. Group 1IN L-2 aNp F CHasss.

If one R. F. coil or R. F. C. Nos. 3, 4 or 5. is defective, the complete coil group must be replaced. If the compensating condenser or one of the stopping
candensers is defective, it may be replaced without changing anything else.
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PARTS AND PRICE LIST—TYPE L, No. 16000, CHASSIS

Fia, 227,
Torp ViEw ofF Tyre I. CHASSIS.

Type P Chassis is similar except for
the addition of two binding posts at
the rear of the front panel for connec-
tion to the pick-up transformer.

Type F Chassis has a different style
of power transformer.

Volume Control

Part No. FRONT PANEL ASSEMBLY Price
18085 Front panel with dial plate........ .. $1.25
18581 Front panel complete. . ........ ... .. 2.50
17224 Front panel brace (2 used).. ........ .10
17985 Escutcheon................... ... 1.00
17244 Volume-control or tone-control knob. .30
16370 On-off switch complete. ... ... ..... 1.10
16380 Local-distance switch........... ... 1.25
16270 Volume-control................. ... 3.70
17876 Volume-control bracket.......... ... .20
16576 Volume-control cover........... ... .05
18223 Tone-control condenser clamp. ... ... .05
17814 Dialknob.......... ... ... ... ... ... .30
17959 Dial pointer.................. ... .05
Part No. POWER UNITS Price
16660 Power-transformer............... .. $7.50
17825 Power-transformer spring......... .. .10
17824 Power-transformer cover............ .50
17563 Power-transformer insulating sheet. .. .02
Filter Condenser Unit For L-1
15480 Filter-condenser (5taps)............ 7.95
17429 Filter-condenser cover. . ............ .40
17534 Filter-condenser spacer (fibre)........ .25/c
Filter Condenser Unit For L-.2
15850 Filter-condenser (6 taps)............ 7.95
18188 Filter-condenser case.......... ... .45
17534 Filter-condenser spacer (fibre) . . .25/¢
16680 Filter-choke (5 leads)*........ . .... 5.75
17302 Filter-choke lid............. .. oo .20
15520 2nd-A. F. input transformer... ..... 3.75

*No. 16680 choke assembly is for use in Type L-2
chassis, but it may be used in Type L-1 chassis by
cutting off the black-with-red-tracer lead.

Tone Control Switch

Part No.

18579 VARIABLE-CONDENSER STATOR,
ROTOR AND FRAME (WITH
LEADS AND BALANCE

Tone Control Condenser

Price

WEIGHT)........................ $9.60
17107 Rotor-connection (long)............... .10
17291 Rotor-connection (short). . ............ .10
15404 Diallight.................... ...... .25
16420 Dial-light socket and reflector, one-hole

mounting (less lead and resistor) .... .40
16420-A Dial-light socket and reflector, two-

hole mounting (less lead and resistor). .40
18615 Dial-gear.............. .. ....... ... .40
17936 Dial-knob bracket (one-hole mounting).. .35
18144 Dial-knob bracket (two-hole mounting). .35
17935 Dial-knob bracket support (threaded). .. .03
17961 Dial-rubber assembly....... .. ........ .15
17941 Dial-knobshaft. . ............ ... .. .. .05
17962 Pointer-controlarm.............. .30

No separate parts, except those listed above,

will be supplied for the variable-condenser unit.

16430 TONE-CONTROL SWITCH COM-
PLETE .............. ... i, .75
18148 Base............ ... ... i .60
18146 Shaft............ ... ... .. .......... .12
18112 Contactblade....................... .03
Part No. COIL GROUP Price
18327 R.F.coilgroup...................... $4.00
15540 Stopping condenser (3 used)........... 10
15540 Compensating condenser (1 used)...... .10
17295 R. F. coil shield (4 used)............. .50

If one R. F. cail, or R. F. C. No. 3, No. 4, or
No. 5 is defective, the ENTIRE coil group
must be replaced.

December, 1930. These prices supersede all previous prices and are subject to change without notice.



PARTS AND PRICE LIST—TYPE L, No. 16000, CHASSIS (Cont’d)
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F16. 228. Borrom VIEw of TypE L-2 anp P CHAssIS.

A tine fuse (2-amperes) and fuse holder are mounted at the right of R.F. by-pase No. 1 in later-type sets.
In L-1 chassis, the filter condenser assembly has five contacts instead of six as shown.

TUBULAR RESISTORS Part No. Price
TWO-RESISTOR GROUP 16330 Bleeder resistor No. 1 (flat type). .. .. $ .40
Part No. Price 13306 Insulator (1% x3")............ ... .25/c
15592 2nd-A.F. bias resis. No. 1 (black)....$ .25
16724 2nd-A.F. bias resis. No. 2 (white). ... .25 15271-A R. F. CHOKE No. 1, NO. 2
17341 Mounting bracket.................. .05 (Qused)............ i .25
17344 Fibrepad......................... .25/c
17343 Metal clamping strip. . ............. .02 FIXED CONDENSERS
Part No. Price
THREE-RESISTOR-GROUPS 15790 R.F.bypassNo.1 ................ $1.00
Part No. Price 15770 R.F.by-passNo. 2 ................ 1.00
16282 1st-A.F. grid leak (blue or blue and 15780 R.F.by-passNo.3 ................ 1.10
[§<4))o 6 0600000008800 08006006000000¢ $ .25 15640 Detector by-pass ................ 1.00
16724 Detector bias resistor (white)........ .25 16490 Tone-control condenser ............. 1.00
15592 Detector coupling resistor ()black). ... .25
15285 1st-A.F. filter resistor (gray)......... .50
16724 Detector filter resistor (white). ... ... .25 SOCKETS .
15892 Detector grid resistor (green)........ .25 Part No. Price
17341 Mounting bracket. . ................ .05 17518 R.F. sockets (3used)............... $ .30
17382 Fibre pad. ...oovvvnoomemneann. 25/c 17519 Detector or Ist-A.F. socket (2 used).. .30
. : 17511 2Aasocket.................. ... .25
17345 Metal clamping strip ... 02 17500 2A SoCket . ..o 25
17508 Rectifiersocket.................... .25
FLEXIBLE RESISTORS 18007 Speaker-plug socket................ .30
Part No. Price 17377 Socket insulator (fibre sheet) (5 used). .25/c
16350 R.F.biasresistor................... $ .20 18016 Speaker-plug-socket insulator....... .25/¢
16320 1st-R.F. biasresistor............... .20 18449 Fusesocket.. ..................... .15
16320 1st-A.F. biasresistor................ .20 16420 Dial-light socket and reflector, one-
17090 Bleeder resistor No. 2............... .20 hole mounting (less leads)......... .40
18236 Dial light resistor (yellow)........... .15 16420-A Dial-light socket and reflector, two-
17077 Filament shunt resistor............. .15 hole mounting (less leads)......... .40

December, 1930, These prices supersede all previous prices and are subject to change without notice.
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PARTS AND PRICE LIST—TYPE L, No. 16000, CHASSIS (Cont’d)
MISCELLANEOUS PARTS

Part No. Price Part No. Price
17524 110-volt cable with plug ............. $1.90 15214 Tube-shield base (3 used)........ $ .03

8956 110-voltplugonly ................... .30 17326 Detectorcap... ................ .30
16741 Insulating bushing for 110-volt 17223 Cross piece (10" x 78"—2 used).. .25

cable ....... ... ... .. ... .05 17632 Detector-cap lead (brown)....... .10

16742 Bushing-retdining spring . ............ .05 Trimmer-condenser sealing wax.. .50 lb.
17521 Antenna binding posts and base . ..... .45 18118 ‘‘Guide” Card (form F-680)...... .75/c net
17323 Antenna and ground post base........ .05 18119 Log Card (form F-681).......... .75/c net

8215 Bindingpost ........................ .20 17989 Tuned-radio-frequency name-plate .06
17536 Bottomoplate . ...................... 1.30 18534 Line fuse (2-ampere)............ .05
18117 Balance weight for variable condenser.. .35 16220 Literature assembly............. .20 net
13989 Groundclamp ...................... .30 18122 Instruction book............. .. 10
15213 Tube-shield Bused) ................. .15 18123 Shipping container.............. .65 “

SMALL PARTS ON L, F, P, Q. D RECEIVERS, AND ], JB, N, N-3 SPEAKERS
ILLUSTRATICNS ARE FULL SIZE

TET%

3718 13052 9689 8221 9274 7697 8106 16158 15283 17516 14394 14379 15766 9209 14788 969
$.04 $.02 §$.02$.30/c $.30/c $.30/c $.30/c $.30/c $.30/c $.30/c $.30/c $.30/c $.30/c $.35/c $.35/c $.35/c $.20/c $ .30/c

@©
?W%:?@ @@

7977 15562 14687 15133 8188 15006 17507 17868 16492 (Felt) 15134 (Leather) 13928 13145 (Fibre) 3419 (Fibro)
$ .50/c $ .30/c $.50/c $ .04 $.001 $.02 $.05 $.02 $.04—36 thick $ .01 $.01 $.25/c §.15/c
&l ﬁ i@? :
0 o
‘ L]
O T @ @ QO O o
17679 8249 16771 9128 9206 8272 18095 17204 17433 17432 18127 8220 17775 9678 9675

$ .01 $ .50/c $ .30/c$ .30/c $ .20/c $ .02 $ .40/c $ .40/c $ .50/c $ .50/c $ .45/c $ 10/c $ .02 $ .50/c $ .50/c

D

[N

— 16495—$ .10
1 —T —
— — — —

16512—Clamp—$ .05

o] [9

/e

17827 16168—Rubber 16499 15414—Foot 18388
$ .05 $ .02 $ .15 $ .08 $ .25
December, 1930. These prices supersede all previous prices and are subject to change without notice.
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TYPE F CHASSIS, DIAGRAM AND PARTS LIST

(For Voltage Table, See Page 253)
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Fic. 229. WIRING DiacraM oF TypE F CHassls.

In some early-type F chassis, a line by-pass condenser is used and the lst-A. F. grid resistor (gray) is omitted.

In later-type F chassis, the filter condenser has only four contacts, as shown on Page 232, and the top of the lst-
A.F. grid leak is connected to the opposite end of the 1st-A.F. grid resistor, as shown on Page 233.

PARTS AND PRICE LIST—TYPE F, No. 16100, CHASSIS

All parts not listed below are same as those used in
Type L, No. 16000, Chassis, on Pages 227, 228 and 229.

Part No. Price Part No. Price

15880 Power-transformer ................ $12.00 15790 R.F. by-pass No. 1 (before No.

18645 Power - transformer lid with name- 5802 566) ...................... $1.00
plate. .. ... ..o .20 15262 R-?‘éozggér;ass No. 1 (after No. 100

16520 F}lter-condenser assembly ......... 7.95 15285 1st.AF. grid resistor, gray (after

18188 Filter-condenser case .............. 45 No. 5802566) . . .. .\ vo .. 50

17534 Filter-condenser spacer (fibre). ... .. 25/c 16590 Literature assembly............... .20 net

16260 Filter-choke .................. ... 7.50 18256 Instruction book................. 10 ¢

17302 Filter-chokelid ................... .20 18257 Shipping container................ .65

December, 1030, These prices supersede all previous prices and are subject to change without notice.
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TYPE P CHASSIS, DIAGRAM AND PARTS LIST

(For Voltage Table, See Page 221.)
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Fi1c. 230. \WiriNG DiaGcraM oF TyPE P CHassis.

vvvvvv

In later-type P sets, the filament shunt resistor is connected across the R.F. filaments, as shown in Fig. 229.
Also, a 2-ampere fuse is connected in one side of the 110-volt line,

PARTS AND PRICE LIST-TYPE P, No. 16600, CHASSIS

All parts not listed below are same as those used in
Type L, No. 16000, Chassis, on Pages 227, 228 and 229.

Part No.

Price Part No. Price
18544 Phono-radioswitch .......... ... .... $1.25 18548 Instructionsheet................. $ .10 net
17040 Phonograph post assembly ........... .45 17060 Literature assembly............... 20 ¢
18546 Binding post (marked G) ............. .20 18547 Shipping container................ .65
8215 Binding post (plain) . ................ .20

For phonograph parts, see Page 239.

December, 1930. These prices supersede all previous prices and are subject to change without notice.
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Condensers in R.F, By-
Pass No. 1

C—a2and-A.F. bias by-pass.
E—1st-R.F. screen by-pass.

F—and-3rd-R. F. screen by-

pass.

TYPE F CHASSIS RECEIVER

Condensers in R.F. By- Condensers in R.F. By-

Pass No. 2 Pass No. 3
A—i1st-R.F. bias by-pass. D—Detector bias by-pass.
B—R.F. bias by-pass. H—R.F. plate-circuit by-pass.
U—ist-A.F. filter condenser. T—Detector grid-circuit by-pass.

OMN-OFF LOCAL-DISTANCE
ownITeH SWITCH
DIAL LIGHT

il i}

( RECTIFIER FIL.
WINDING

2 PRIMARY

MR

(:\: o
\___JOER

THIN
LeADs -
|

THICK
LEADS

FIL. WINDING

e T
VoLTAGE
WINDING

POWER TRANSFORMER

L
BR00N,
HT
WOr

No. 1 Ne. 2

DET. FILTER I
FILTER CHOKES CONDENSER I‘
1
&

.l

- FILTER
l CONDENSERS

2nd A F. INPUT
FILTER CHOKE FILTER CONDENSER TRANSFORMER
uNIT uNIT

F1G. 231. CoxnEecTtionNs oF Units IN TypE F CHassis.

Condensers in Detector By-Pass

M—Detector-1st A.F. coupling condenser
P—*‘Phone” condenser.

P—*“Phone” condenser.

R—Filament by-pass.

OUAL
VOLUME CONTROL

SPEAKER CABLE

be
N

BROWN-
WHITE-TR

'

TO FLOATING COIL TO FLOATING COIL

SPEAKER PANEL CONNECTIONS

In some early Type F Chassis, the filter condenser has five contacts, as shown on Page 230.
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In some early Type F Chassis, a line by-pass condenser is used, and the 1st-A. F. grid. resistor. (gray) is omitted. Also, the filter condenser has five contacts, as shown on Page 230.
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Condensers in R.F. By- Condensers in R.F. By- Condensers in R.F. By- Condensers in Detector By-Pass
Pass No. 1 Pass No. 2 Pass No. 3 F—2nd-ayrd R.F. screen by-pass.
L—Line by-pass. A—1st-R.F. bias by-pass. D—Detector bias by-pass. M-Detector-1st A.F. coupling condenser.
L—Line by-pass. B— R.F. kias by-pass. H—RF. plate-circuit by-pass. P—Phone condenser.
C—2nd-A.F. bias by-pass. U—1st-A.F. filter condenser. T—Detector grid-circuit by-pass. P—Phone condenser.
E-—1st-R.F. screen by-pass.
e S
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SPEAKER PANEL CONNECTIONS®

F1a. 233,  CoxNEcTION OF UNITS IN TYPE P CHASSIS, AND, AT RIGHT, CONNECTIONS TO TERMINAL PANEL oF TYPE N SPEAKER.
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PHONOGRAPH PICK-UP

Pick-up arm and bale{

Mounting screw
Pick-up unit back
Pick-up coil lead
Pick-up magnet ——w=’
Damper plate /
Pole-piece mounting nut
Pole-piece screw
Left-hand pole piece
Pick-up coil

Pick-up armature

Right-hand pole-piece

Pick-up arm trip rod and nut

Pick-up connector block wire

F1G, 235. DRAWING OF PHONOGRAPH Pick-UP AND ARM USED 1N MODEL 75.

ACTION OF PICK-UP

The phonograph pick-up is a miniature alternating-
current generator, but instead of having a rotating arma-
ture, it has a vibrating armature. The vibrations of the
armature are produced by the movement of the pick-up
needle in the grooves on a phonograph record.

The armature vibrates in a narrow gap between the
pole pieces of a strong permanent magnet, thus causing a
variation of the magnetic field in the gap. This variation
of the magnetic field ““cuts” the turns of a small pick-up
coil which is also mounted in the field of the magnet, thus
generating a weak alternating current in the pick-up coil.

The weak alternating current generated in the pick-up
coil is passed through a volume control into the primary
(small winding) of a step-up transformer.

The resultant voltage developed across the secondary of
this transformer is impressed on the grid circuit of the
detector tube in the P Chassis. The signal is amplified to
loud-speaker volume by the audio amplifier in the P Chassis,
and then reproduced by the speaker.

Thus the image of sound waves cut in the grooves in a
phonograph record generates similar audio-frequency elec-
trical impulses in the pick-up. These impulses are amplified
in the radio set and then converted into sound waves by
the speaker.

ARMATURE ADJUSTMENT

The armature-pivot bearings consist of two small strips
of rubber (armature spacing cushions) which space the
armature from the bearing surfaces on each pole piece.

The top end of the armature fits in a slit in a flat rubber
damper. The damper is fastened to a small brass plate that
may be adjusted to the right or to the left, in order to center
the armature in the magnet gap.

PICK-UP UNIT

DAMPER

CONNECTOR BLOCK

VOLUME CONTROL

If the armature is off center, as indicated by erratic
reproduction, loosen the two round-head screws that hold
the damper plate, and move the plate slightly to the right
or left to a point where the armature is centered. Tighten
the two screws.

When the armature is correctly centered, it should take
as much force to move the needle to the left as to the right.

If the rubber damper plate or armature spacing cushions
are dried out, or lack life, replace them with new pieces of
rubber, which may be secured from your distributor.

USE KEEPER ON PICK-UP MAGNET

If the pick-up magnet must be removed from the pick-up,
FIRST place a steel or iron keeper (a large nail will do)
across the sides of the magnet poles, THEN remove the
magnet.

Do NOT take off the keeper until AFTER the magnet
is placed back on its pole pieces in the pick-up.

If the magnet is weak, have it re-magnetized, but be sure
to place a keeper across the sides of the magnet poles before
removing it fFr)om the magnetizer, and do not remove the
keeper until after the magnet is placed back on its pole
pieces in the pick-up.

CONTINUITY TESTS

Test across the two contacts on the neck of the molded
pick-up back. The continuity reading should be nearly full.
No reading indicates an open pick-up coil or leads.

Test from either contact on the pick-up to each pole
piece, and to the armature. If there is any reading, it indi-
cates that the pick-up coil or leads are grounded. This
must be eliminated. Use two small pieces of thin cambric
cloth to insulate the pick-up coil from the pole pieces.

PICK.UP INPUT
TRANSFORMER

[ .
POLE PIECE 1]
=45
ARMATURE LN L
vt 7~ POLE PiECE
cusHion / NEEDLE

ARMATURE

®
FiG. 236.
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INDUCTION DISC
PHONOGRAPH MOTOR

OUTLET Fom
CASLE FROM automaric
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Fi1G. 237. ELEcCTRICAL CONNECTIONS OF THE INDUCTION-DISC
PHONOGRAPH MOTOR.

The induction-disc phonograph motor has two sets of
field coils or “'inductors.” Each inductor has three coils and
five “poles.” A magnetic field is produced between the
poles by the alternating current flowing through the
three coils.

The edge of a non-magnetic rotor disc fits in the narrow
gap between the poles on each inductor. The magnetic
field between the poles causes the disc to rotate.

The rotor disc itself has no coils, and there are no
electrical connections to it.

The speed of the rotor disc is controlled by a governor
and a regulating screw device. The correct speed is 78
revolutions per minute (with pick-up on record). The
speed may be determined by counting the number of revo-
lutions made by the turntable in one minute. It is preferable,
however, to regulate the speed with the aid of a stroboscope
disc, which may be purchased from your distributor.
Simple instructions for the use of this inexpensive device
are printed on the back of the stroboscope disc. The speed
should be checked at least twice a year.

The motor and governor bearings and gears must be
kept well greased at all times. See chart on bottom of
motor board.

When an induction-disc motor requires repair, it is
advisable to tear it down completely, replace the defective
parts, clean and grease all parts, and reassemble correctly.

December, 1930.
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AUTOMATIC ELECTRIC
SWITCH and FRICTION BRAKE

GENERAL DESCRIPTION

A trip rod on the pick-up arm engages with the slot
between the brake and switch levers on the automatic brake
illustrated below. As the arm moves toward the center of
the record, the trip rod swings these two levers and the
brake-latch trip anti-clockwise. As the needle nears the
end of the record, the brake-atch trip engages with the
toothed edge of the latch plate, as shown. When the record
is finished, the needle runs into an eccentric groove that
swings the pick-up arm away from the center of the record.
This movement pushes the trip against the latch plate, and
frees the latch from the hand lever at point “A.” This
opens the A. C. switch and throws the friction leather
against the inside edge of the turntable, thus stopping the
motor and turntable.

ADJUSTMENTS

(1) If the latch does not trip, or trips before comple-
tion of a record, bend the hand-lever stop slightly to the
right or left, as necessary.

(2) If the latch trip does not engage correctly with
the latch-plate, loosen the two latch-plate screws and shift
the plate one way or the other, as necessary. Re-tighten
the screws. Remove any burrs from the teeth of the latch
plate with fine emery paper.

(3) If the electric switch does not make and break
contact when the hand-lever is turned on and off, it may be
necessary to bend the long contact spring, or loosen the
two switch screws and move the switch until the correct
position is found. In the off position, there should be at
least 7'’ gap between the contact points.

I
<e———— Friction lever

]

Brake and friction
lever spring

S 4,
\%\< ————— Brake latch trip spring
Latch plate screw \ S N7 \f—/——_— Brake latch trip
Latch plate —-—/ .)\ Switch plate
Brake latch spring T, : ‘%\‘, ,}"~ -—— Point “A”
Brake latch ——>= T "T‘_ Cam lever
\\o_ T Hand lever
< T— Hand-lever spring
% Hand-lever stop

Electric switch

Switch screw and
washer

Brake leather

AN

FiG. 238. DETAILED VIEW OF THE AUTOMATIC SWITCH
AND BRAKE.



PHONOGRAPH MOTOR BOARD

Fic. 239. Top ViEw oF MoTor Boarp.

The slot in the board is not used in current models.

Turntable covering

Turntable

Ferrule wood-screw

Spindle pin

Motor-board ferrule

Turntable spindle

Brake-latch-plate screw

Brake-latch plate
Brake wood-screw

Brake-latch spring
Switch-cord bushing
Switch-cord bushing nail

Brake switch
Brake-switch screw and washer

Regulating-screw-escutcheon wood-screw
Regulating-screw-escutcheon and screw
Regulating-screw-escutcheon

Brake-hand lever spring

Brake-latch trip rivet

Brake-latch trip

Brake-latch trip spring

Brake- and friction-lever spring

Volume-control knob

Needle cup

Needle box

110-volt plug

110-volt cable

Motor board Inductor screw

Inductor

Inductor terminal block
Volume control

Inductor connecting wire clip

i wir
Motor cord clip screw Inductor connector e

Motor cord clip Rotor disc

Regulating shaft Spindle-ball-bearing screw
Spindle-ball-bearing nut

Spindle-bearing lock washer

Spindle governor drive gear

Spindle gear set-screw Rotor disc set-screw

Top-plate cushion (large) Governor spindle

Top-plate washer

Governor spindle collar

Top-plate *'c’’ washer Governor ball and spring

Top-plate spacing cushion

Top-plate bolt

Regulating lever

Regulating shaft spring

Governor friction disc

Top plate

F1G. 240. Bortom \IEw OF MOTOR BoOARrD,
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Part No.
19056
19057
19101
19061
19094
19059
19065
19095
19058
19358
19066
19365
19387
19364
19063
19093
19102
19096
19098
19097

Part No.

19068
19067
19069
19092
19099
19087

19353

Part No.

19077

19079
19146
19141
19138
19139
19078

Part No.

19071
19073
19104
19103
19106
19105
19072
19109

Part No.

19074
19111
19112
19113
19075
19115
19114
19121
19076
19116
19117
19118

PARTS AND PRICE LIST —MODEL 75
PHONOGRAPH PARTS

PICK-UP UNIT Price
Pick-up unit, complete, less arm..$12.50

Pick-upcoil.................... .50
Pick-up-coil insulator. .......... .05/doz
Pick-upmagnet. ............... 2.60
Pick-up-magnet spring (flat) .. ... .10/doz
Pick-up pole piece (left-hand).... .40
Pick-up pole piece (right-hand). . .40
Pick-up-pole-piece nut. ......... .12 /doz
Pick-up armature............... .30
Armature spacing cushion....... .12/doz
Pick-up needle screw............ .08
Damper plate.................. .10
Damper-plate screw ............ .14 'doz
Pick-up rubber damper.......... .06
Pick-upcover.................. .50
Pick-up-cover screw............. .03
Pick-up-unit back.............. .50
Pick-up mounting screw......... .02
Pick-up mounting lock-washer. . . .06/doz.
Pick-up mountingnut........... .04

PICK-UP ARM AND BASE Pprice
Pick-up arm and base, less unit. .$ 5.50

Pick-up connector block and wire. 1.10
Pick-up-arm trip rod and nut. ... .04
Pick-up-arm trip-rod nut........ .01
Pick-up-arm wood-screw. ....... .20 'doz.
PICK-UP INPUT TRANS-
FORMER................... 5.50
Transformer leads.............. .30
VOLUME CONTROL Price
Volume control, complete, less
knob........................ $ 140
Volume-control knob............ .30
Volume-control-knob set-screw. .. 06/doz
Volume-control connection screw. 06/doz
Volume-control washer.......... .12/doz
Volume-control nut. ............ .08
Volume-control cord............ .25

INDUCTION DISC MOTOR Price
60-cyclemotor. ................ $36.50
60-cycle inductor. . ............. 10.00
Inductor terminal block......... .20
Inductor screw. ................ .25/doz
Inductor connector wire......... .20
Inductor-connector-wire clip. .. .. .08/doz
Rotordisc..................... 4.00
Rotor-disc set-screw............ .15/doz

GOVERNOR Price
Governor, complete............. $ 2.50
Governor spindle............... ol/8)
Governor-spindle collar.......... .20
Governor-spindle-collar set-screw . .12/doz
Governor ball and spring........ .10
Governor-ball-and-spring washer. 03 /doz
Governor-ball-and-spring screw.. .12/doz
Governor friction............... .75
Governor bearing............... .03
Governor bearing (grooved)...... .03
Governor-bearing ball........... .01
Governor-bearing set-screw. .. ... 12/doz

Part No.
19164
19166
19082
19086

19108

19107
19133

19109

Part No.
19134
19122
19123
19125
19124
19153

19154

Part No.
19145
19081
19155
19156
19161
19158
19157
19152
19147
19149
19151
19148
19162
19163
19159

Part No.
19119
19126
19131
19107
19085
19128
19127
19143

Part No.

19135
19136
19137
19144
19168
19169
19083
19084
19165
19167
19359
19361
19362
19354
19355

TURNTABLE SPINDLE
Turntable spindle............. ..
Turntable-spindle pin...........
Turntable-spindle ball-bearing. . ..
Turntable-spindle ball-bearing

screw
Turntable-spindle ball-bearing
lock-washer
Turntable-spindle ball-bearing nut
Turntable-spindle governor drive
gear
Governor-drive-gear set-screw. . . .

SPEED REGULATOR
Regulating shaft
Regulating-shaft spring
Regulating lever.........
Regulating-lever leather
Regulating-lever set-screw
Regulating-screw escutcheon and

BRAKE
Brake, complete
Brake switch...................
Brake-switch screw. ............
Brake-switch washer
Brake wood-screw
Brake-switch-cord bushing
Brake-switch-bushing nail
Brake hand-lever spring
Brake and friction lever spring. . .
Brake-latch trip
Brake-latch-trip rivet. .. ........
Brake-latch-trip spring
Brake-latch plate
Brake-latch-plate screw. .. ......
Brake-latch spring..............

TOP PLATE

Top plate
Top-plate bolt
Top-plate bolt “C” washer
Top-plate nut
Top plate-washer
Top-plate lock-washer
Top-plate spacing cushion
Top-plate rubber cushion (small).

MISCELLANEOUS
Motor-cord clip
Motor-cord-clip wood-screw. ... ..
Motor-cord eyelet
Motor-cord outlet..............
Turntable (with covering)
Turntable covering
Needle box
Needle cup
Motor-board ferrule
Motor-board-ferrule wood-screw. .
Light grease (can)
Heavy grease (tube)
Stroboscope disc
Speed tag
60-cycle tag

December, 1930, These prices supersede all previous prices and are subject to change without notice.
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Price

.75
.02
.01

.36 /doz.

.02
.01

.30
.15/doz.

Price
12
.02

.06

Price
.04
.04 /doz.
.16/doz.



Tabulated Service Data for Phonograph

Important. It is advisable for the dealer to inspect and adjust radio-phonograph
combinations at least twice a year. Clean off the old grease, put fresh grease and oil on
the bearings, and regulate the motor speed to 78 revolutions per minute. If necessary,
install a new rubber damper and armature spacing cushions in the pick-up. Tighten all
screws and bolts. Finally, check over the radio set and tubes.

TROUBLE PROBABLE CAUSE
No reproduction. Defective volume control, input transformer, or pick-up coil.
Weak reproduction. Weak magnet, shorted pick-up coil, or armature off center.
D Loose or worn needle, defective rubber damper or armature spacing cushions, dirt

in magnet gap, or needle screw touching pick-up cover.

Motor fails to operate Defective automatic switch, wrong or open connections in motor circuit, def‘cctive
inductor, or jammed motor.

Irregular speed Poor lubrication, defective governor, improperly mounted motor, weak inductor,
’ worn bearings. r

6o-cycle hum Loose inductor coils (use wedges to tighten) or loose laminations in inductor cores
) (tighten bolts).

Wabbling turntable. Bent turntable spindle.

N Bent rotor disc-touching inductors, broken governor springs, defective or improperly
’ lubricated gears or bearings, or bent governor spindle,

December, 1930,
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TYPE Q CHASSIS, VOLTAGE TABLE AND
DIAGRAM

Type Q Chassis (battery operated) has
three stages of screen-grid R. F. amplifi- VOLTAGE TABLE FOR TYPE Q CHASSIS
cation, grid detection, one stage of trans- Set in operation. Volume control at maximum.

. L-D switch at distance.
former-coupled audio, and a double ) )
Use High Resistance D. C. Voltmeter (about 0-50-250) to Measure Plate and Grid Voltages.

audio OUt.PUt stage. Use A. C. Voltmeter to Measure Filament Voltages.
An output filter choke and condenser 180 VOLTS “B” BATTERY
are used in the Q-2 (above Serial No.
$704025), as shown in the diagram below. TUBE FILAMENT PLATE CONTROL-GRID  SCREEN
The Q-1 Chassis does not have these VOLTAGE VOLTAGE VOLTAGE VOLTAGE
1st-R.F. 3.3 13§ 1.5 45
two parts.
and-R.F. 3.3 135 1.5 45
3rd-R.F. 3.3 135 2.5 45
a Detector 5.0 70 — —
1st-A.F. 5.0 67 45 —
2A 5.0 180 45 —
2Aa 5.0 180 45 —
(5]

CONNECTIONS OF INDUCTOR
TvyPE ] SPEAKER.

wraed T

P

R 20 ‘ﬁ' 3R D 1A 2A 2As ;
‘fi‘.‘?ﬁ ‘
=%1 . |
3 e lE pe
® =
e ; 2 : LB
¥ 0B 8 . EE
. R M F16. 241. DiaGraM oF Q-2 CHAssSIS. e ol iR el

The output filter choke and filter condenser are used only in Type Q-2 Chassis. The choke is mounted in the 2nd-A. F. input transformer container.
Type Q-1 Chassis may be converted to Q-2 by installing this unit (No. 18020) and connecting it as shown above and on Page 243.

December, 1930.
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TYPE Q CHASSIS RECEIVER

R.F. By-Pass No. 1 R.F. By-Pass No. 2* R.F. By-Pass No. 3
G—R.F. screen by-pass. H—R.F. plate-circuit by-pass. S—Detector filament by-pass.
V—ist-R.F, grid-circuit by-pass. T—Detector filter condenser. R-—3rd-R.F. filament by-pass.
Y—Output filter condenser. P—"Phone” condenser. R—i3rd-R.F. filament by-pass.
N—1st-R.F. filament by-pass. P—"Phone™ condenser. O-—2and-R.F. filament by-pass.

BLACK-WITH.
GREEN TR.

ouTPUT
FILTER
CHOKE

3
b
3
o
i
b
&
2
z
r
r
&
&

2nd A F. INPUT
No 1 AF.T. TRANSFORMER

Fic. 242, CoxNNEcCTIONS OF UNITS IN Q-1 AND Q-2 CHAssIS.

‘The output filter ¢hoke is not sed in the Q-1 chassis.
*The connections shown in Fig. 243 for R. F. by-pass No. 2 are correct when this part is No. 16060 (H-24). However, if a No. 18350 (H-28) is used, P’ and “P” are at top, and “I{"* and '“T" are at
bottom; therefore, the connections to this condenser are correspondingly changed.
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I16. 243. BorroM WIRING OF Type Q-2 CHassis.
IMPORTANT. The connections of R. F. by-pass No. 2 are shown correctly when this condenseriSfParfiNG. 16060, Code 11-21. If this condenser is No. 18350, Code 11-28, P and P are at the top, and
oA B N mtaae —md en

a tamdn #n thic randoncar are enrreennndinelyv chaneged.



PARTS AND PRICE LIST—TYPE Q, No. 16800, CHASSIS

Tor

Part No.

18085
18581
17985
17224
17244
17814
16770
16760
16010
18259
18223
17959

16430

18148
18146
18112

Part No.

15960
18020

15978
16103
16104

Volume Con‘rol

FiG. 244.
View ofF Tyre Q

CHAssIs.

FRONT PANEL ASSEMBLY

Price

Front panel with dial plate. .. ....... $1.25
Front panel complete. .............. 2.50
Escutcheon........................ 1.00
Front panel brace (2 used). .......... .10
Volume-control or tone-control knob.. .30
Dialknob......................... .30
On-off switch. ... .................. 1.60
Local-distance switch............... 1.25
Volume-control (less bracket)........ 5.25
Volume-control bracket............. .20
Tone-control condenser clamp....... .05
Dialpointer....................... .05
TONE-CONTROL SWITCH COM-

PLETE......................... 75
Base ............... ... .. ... .. 60
Shaft .............. ... .. ... ..... .12
Contact blade . .. ......... ........ .03

AUDIO TRANSFORMERS
Price

No. 1 A. F. transformer .. .......... $4.00
No. 2 A. F. transformer (18020 super-

sedes No. 15970)............. .. 5.25
“C” battery container .............. 1.30

“C” battery container lid . .......... .50
Connection card

Tone Conrtrol Switch Tone Control Condenser

Part No. Price
18579 VARIABLE-CONDENSER STATOR,

ROTOR AND FRAME (with leads

and balance weight). ... .. .. ... .. .. $9.60
18615 Dialgear. . ......................... .40
17962 Pointer controlarm....... ..... ...... .30
17961 Dial-rubber assembly ................ .15
17941 Dial-knobshaft. ........ ........... .05
16420 Dial-light socket and reflector, one-hole

mounting (less leads).............. .40
16420-A Dial-light socket and reflector, two-

hole mounting (less leads).......... .40

17936
18144

17935
17107
17291
16099

No

Dial-knob bracket (one-hole mounting) ' .35
Dial - knob bracket (two-hole mount-

ing). ... .35
Dial-knob bracket support (threaded).. '.03
Rotor-connection (long) . .. ........... .10
Rotor-connection (short). ... .......... .10
Diallight. .......................... .25

separate parts, except those listed above,

will be supplied for the variable-condenser unit.

Part No.

17510
16360
16360
17295

COIL GROUP |
Price
R. F.coilgroup........ ............ $4.00
Stopping condenser (3 used).... ... .. .10

Compensating condenser (1 used)...... .10
R. F. coil shield (4 used).

If one R. F. coil, or R. F. C. No. 3, No. 4,
or No. 5, is defective, the ENTIRE coil

group must be replaced.

December, 1930. These prices supersede all previous prices and are subject to change without notice.



PARTS AND PRICE LIST—TYPE Q, No. 16800, CHASSIS

AY4 \
o D = h
/ ) |
/\
Fic. 245. Borrom VIEW oF TypE 3 CHassis.
TUBULAR RESISTORS Part No. FIXED CONDENSERS Price
Part No. Price 15262 R. F.by-passNo.1.... ... .. .$1.00
15285 Det. filter resistor (gray)............ $ .50 18350 R.F.by-passNo.2.... .. ....... 1.10
15892 Detector grid-leak (green)..... ..... .25 15262 R.F.by-pass No.3.... ... ....... 1.00
17341 Resistor bracket. .. ........... .. ... .05 15870 Tone control condenser. .. ......... 1.00
17344 Fibreresistorpad............ ..... .25/¢c 16088 Grid condenser . ................. 20
17343 Metal clamping S'Tip ............... .02 18419 Grid condenser and det. socket as-
sembly............... ... ...... .65
MISCELLANEOUS PARTS
FLEXIBLE RESISTORS (Screws, nuts, washers, and small parts—see page 229)
Part No. Price Part No. Price
16081 Detector-A.F. filament resistor . . ....$ .15 16165 Batterycable................ .. $3.50
16290 1st-2nd R.F. bias resistor (each leg 14" 15739-A Cableclamp................. -02
10NE) . oo .20 17521 Antenna binding posts and base.. .45
16610 3rd-R.F. bias resistor _............. .20 17323 Antenna and ground base....... 05
16280 1st-2nd R.F. filament resistor (each leg 8215 Bindingpost................... .20
107 10Ng) . o 20 18493 Bottomplate. ... .............. 1.30
139890 Ground clamp................. .30
15271-A R. F. CHOKE NO. 1, No. 2.. ... 25 15213 Tube-shield (3used)..... ....... .15
15214 Tube-shield base (3 used)........ .03
17326 Detectorcap.. ..... .......... .30
18117 Balance-weight for variable con-
SOCKETS denser ............ ... ....... 535
Part No. Price 18118 “‘Guide” card (form F-680)...... .75/c net
18417 1R, 2R, 3R tube sockets ............ $ .25 18119 Log card (form F-681).......... .75/c net
18418 D, 1A tubesockets. ............ ... .25 17223 Cross piece (10"’ x 728"'—2 used).. .25
18419 Detector tube socket, and grid cond. 17632 Detector cap lead (brown)....... .10
assembly . ....... ... ... . .65 Trimmer-condenser sealing wax.. .50 1b
18398 2A tubesocket .................... .25 18114 Tuned-radio frequency name-plate .06
18399 2Aatubesocket ................... .25 15990 Literature assembly............. .20 net
17512 Speaker plugsocket. . ....... ...... .25 17885 Instruction book............... 10 ¢
17377 Socket insulator (8 used)............ .25/c 18485 Shipping container. ............. .65 “

December, 1930. These prices supersede all previous prices and are subject to change without notice.
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TYPE D-1 CHASSIS, VOLTAGE TABLE AND

DIAGRAM

VOLTAGE TABLE FOR TYPE D CHASSIS

Set in operation. Volume control at maximum.
L-D switch at distance.

Use High Resistance D. C. Voltmeter (atout 0-50-250) to Measure Plate and Grid Voltages.
Use A. C. Voltmeter to Measure Filament Voltages.

APPROX. VOLTAGES, USING 120 V. LINE
T —— ) I ——

FILAMENT PLATE CONTROL-GRID SCREEN
TUBE VOLTAGE VOLTAGE VOLTAGE VOLTAGE
1st-R.F. 3.3 75 3.2 6o*
and-R.F. 3.3 75 1.3 50
3rd-R.F. 3.3 75 1 50
Detector 5 20 — -
1st-A.F. 5 45 6 —
2A § 75 10 —
2Aa 5 8o 10 —

All readings made from cathode in heater-type tubes, and from ——F in plain-filament-type tubes.

Use 250-volt scale to measure 2nd A. F. grid voltage.
*This is 50 volts in D-2 chassis.

-t 3 5y ]

Y
85

Type D Chassis (D. C. operated) has
three stages of screen-grid R. F. amplifi-
cation, detector, one stage of transformer
—coupled A. F., and a “double-audio”
output stage.

This set is designed for use with an
electro-dynamic type N-3 speaker.
tLown

The early Type D Chassis is k
as the D-1. A later modification is known
as the D-2. For an explanation of the
difference between these two types, see
Page 249.

H
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Fi1G6. 246. DiacraMm oF D-1 CHassis.
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247. SIMPLIFIED DIAGRAM OF POWER UNIT AND FiLamexT CirculT IN TypE D CHassls.

one tube is secured by bringing the grid-return lea;

Y d of the tube to a point in the filament circuit that has the correct negative
voltage with respect to the negative filament terminal of the same tube.

This is clearly indicated in the above diagram.
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Note the addition of by-pass condensers V-1 and W-1 and the reversal of screen-grid resistors No. 1 and No. 2.
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TYPE D CHASSIS RECEIVER

Condensers in R.F. By- Condensers in R.F. By-Pass Condensers in R.F. By- Condensers in R.F. By-Pass
Pass No. 1 No. 2 Pass No. 3 No. 4
L—Line by-pass. E—1st-R.F. screen by-pass. H—R.F. plate-circuit by-pass. D-—Detector grid-circuit by-pass.
L—Line by-pass. F—and-3rd-R.F. screen by-pass. S—Detector filament by-pass. V-—ist-R.F. gridcircuit by-pass.
U-—Ground coupling condenser. Vi—ist-R.F. grid-circuit by-pass. P—""Phone™ condenser. W-—2nd-R.F. grid-circuit by-pass.

Wi—and-R.F. grid-circuit by-pass. X—3rd-R.F. grid-circuit by-pass.

TONE CONTAOL TONE CONTROL ON-OFF OIAL  LIGHT LOCAL-DISTANCE
CONDENSER WITCH SWITCH SWITCH

DUAL
VOLUME CONTAOL

Ain

AED.WITH.GREEN.TR,
e SRQWN
8

FILTER CHOKES
FILTER CONOENSERS

SPEAKER CABLE

—F

Ind A F.INPUT FILTEA CONOENSER FILTER-CHOKE
TRANSFORMER wNIT uNIT

i ETTIT
FIL SERIES NEBISTOR
il

1 el

‘I-E = ] ks
. /'\ ar WHITE.TR. ‘ :(,01

TO FLOATING COIL TO FLOATING COIL

FILAMENT No. 1A T,
PESISTOR ASSEMBLY

BPEAKEA PANEL CONNECTIONS

F16. 249. ConNecTIONS OF UNITS IN TYPE D-1 AND D-2 CHassIs.
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The parts in the D-2 are exactly the same as the parts in the D-1.

F1c. 250. BotrtoM WirING OF TYPE D-2 CHassis.

The only difference is in the wiring arrangement and reversal of screen-grid resistors No.

changed into the D-2.by connecting exactly as shown above.

1 and No. 2.

The D-1 Chassis may be
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PARTS AND PRICE LIST—TYPE D, No. 16700, CHASSIS

Tor

Part No.

18085
18581
17224
17985
17244
16760
16740
16630
17876
16576
17814
18223
17959

Part No.

16890
18232
18638
14710
18188
17534

17070
16640

16430

18148
18146
18112

FiG. 232,

View ofF Tvyvre D
Cnassis.,

Volume Control

FRONT PANEL ASSEMBLY

Price
Front panel with dial plate. ... ... .. .. $1.25
Front panel complete. ....... ....... 2.50
Front panel brace (2 used)............ .10
Escutcheon......................... 1.00
Volume-control or tone-control knob... .30
Local-distance switch . ............. 1.25
On-off switch ............... ... ... .. 1.10
Volume-control . ................. .. .. 4.50
Volume-control bracket. .... ... ... .. .. .20
Volume-control cover................. .05
Dialknob..............c.. . .30
Tone-control condenser clamp ... . ..... .05
Dial pointer. .. .............. .. ...... .05
POWER UNITS
Price
Filter-choke . .$8.60
Filter-choke base plate ... .10
Filter-choke lid and name- plate ..... .20
Filter-condenser. . ................. 9.70
Filter-condensercase. .. ............ .45
Filter-condenser spacer (fibre). ... ... 25/ ¢
No. 1 A.F. transformer............. 4.50
2nd-A. F. input transformer.. ....... 4.50
TONE-CONTROL SWITCH COM-
PLETE. .. ... i .75
Base. ... ... .60
Shaft..... ... .12
Contactblade. .. ... ......... .. ....... .03

Tone Control Condenser

Tone Control Switch

Part No. Price
18579 VARIABLE CONDENSER STATOR,
ROTOR AND FRAME (WITH
LEADSAND BALANCE WEIGHT) $9.60
17107 Rotor-connection (long) . . . ........... .10
17291 Rotor-connection (short).............. .10
16099 Diallight........... .. ...... ... ..... .25
16420 Dial-light socket and reflector, one-hole
mounting (lessleads)............... .40
16420-A Dial-light socket and reflector two-
hole mounting (less leads). . ........ .40
18615 Dial-gear. ............coivevreun.. .40
17936 Dial-knob bracket (one-hole mounting) .35
18144 Dial -knob bracket (two -hole mount-
INE) . e .35
17935 Dial-knob bracket support (threaded).. .03
17941 Dial-knobshaft...................... .05
17961 Dial-rubber assembly ................ .15
17962 Pointer controlarm.... ............. .30
No separate parts, except those listed above,
will be supplied for variable-condenser unit.
COIL GROUP
Part No. Price
17490 R.F.coilgroup.......... ........... $4.00
16360 Stopping condenser (3 used)........... .10
16360 Compensating condenser (1 used)...... .10
17295 R.F. coil shield (4 used).............. .50

If one R.F. coil or RF.C. No. 3, No. 4,
No. 5, is defective, the ENTIRE coil group

must be replaced.

December, 1930. These prices supersede all previous prices and are subject to change without notice.
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PARTS AND PRICE LIST—TYPE D, No. 16700, CHASSIS

N

# 2 [
N&IA{.T{ st R. F. GRID l":: o
n s 81AS REBISTOR % E ‘g":
: O
@\ /\_

F16. 253. Borrom ViEw ofF TypE D CHassIs.
In later-type D chassig, a line fuse (2 amperes) is mounted at the right of R. F. by-pass No. 1.

A F By
Vi wi

TUBULAR RESISTORS FIXED CONDENSERS
Part No. Price Part No. Price
15892 Detector grid leak (green)........... $ .25 15870 Tone-control condenser........ . ....$1.00
16282 Condenser discharge resistor (blue and 16940 R.F.by-passNo.1............. . ... 1.10
red). ... ... .25 15262 R.F.by-passNo.2................. 1.00
15891 Screen grid resistor No. 2 (black and 16880 R.F.by-passNo.3............. .. .. 1.10
red). ... .25 15262 R.F.by-passNo.4................. 1.00
15545 Screen grid resistor No. 1 (maroon).. .25 18419 Grid-condenser assembly (includes de-
15891 Det. filter resistor (red and black).... .25 tector socket) ... ........ ..... .. .65
15544 1st-A.F. filter resistor (yellow)...... .25 16088 Grid condenser . ................... .20
18049 Bleeder resistor (green and blue). . . .. .30
17341 Mounting bracket. ................ .05 17254 R.F. CHOKE No. 7, No. 8, No. 9... .50
17342 Fibreresistorpad.................. .25/¢c 15271-A R.F. CHOKE No. 1, No. 2, No. 6.. .25
17345 Metal clamping strip. . ............. .02
SOCKETS
FLEXIBLE RESISTORS (A 502 Haies
Part No. Price 18417 1R, 2R, 3R tube sockets............ $ .25
16322 1st-A.F. grid bias resistor ........... $ .20 18418 Det. or Ist A.F. sockets......... .. .. .25
16322 3rd-R.F. grid bias resistor .......... .20 18419 Det. socket and grid condenser as-
16850 2nd-R.F. grid bias resistor . ......... .20 sembly................... .. .65
16860 1st-R.F. grid bias resistor . .......... .20 18398 2A socket......................... .25
16840 3rd-R.F. filament shunt resistor . ... .. .20 18399 2Aasocket............ ... ... .. .. 25
17377 Socket insulator (7 used) ........... .25/c
18007 Speaker-plug socket................ .30
WIRE-WOUND RESISTORS 18016 Socket insulator.................... .25/c
Part No. Price 18449 Fusesocket........................ .15
18354 Filament series resistor No. 2 ........$1.00 16420 Dial-light socket and reflector, one-
18355 Filament series resistor No. 1 ..... ... 1.00 hole mounting (less leads) ........ .40
18356 A.F. filament shunt resistor . ........ 1.00 16420-A Dial-light socket and reflector, two-
15972 Mounting bracket (2 used) .......... .10 hole mounting (less leads) ......... .40

December, 1930. These prices supersede all previous prices and are subject to change without notice.
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PARTS AND PRICES—TYPE D, No. 16700, CHASSIS (Cont’d)

MISCELLANEOUS PARTS

(For screws, nuts, washers and small parts—see page 229.)

Part No. Price
17524 110-volt cable, with plug . ..... ... ... .. $1.90

8956 110-voltplugonly............ ... ... .30
16741 Insulation bushing for 110-volt cable .05
16742 Retaining spring . . .05
17521 Antenna binding posts and base .45
17323 Antenna and ground post base. .05

8215 Binding Post .......... ... ... .20
17536 Bottom Plate ... ...... .. .. .. 1.30
13989 Ground-clamp ....... .. .. .30
15213 Tube-shield (3 used) . . . .. .15
15214 Tube-shield base (3 used) .03
17326 Detectorcap ........ ... . .30

Part No.

17223
17632

18118
18119
18113
18534
18051
15910
18489
18117

Price

Cross piece (10" x 28"'—2 used)..$ 25

Detector cap lead (brown)
Trimmer-condenser sealing wax . .
“Guide” card (form F-680).

Log card (form F-681)
Tuned radio-frequency name-plate

Fuse (2 amperes)
Instruction book

Shipping container

Literature assembly..... ... ... ..

.50 1b.
.75/c net
.75/c net
.06

.05

.10 net
.20 ¢
.65

Balance weight for variable con-

denser

VOLTAGE TABLE FOR TYPE F CHASSIS

Set in operation.

L-D switch at distance.

Use High Resistance D. C. Voltineter (about 0-50-250) to Measure Plate and Grid Voltages.
Use A. C. Voltmeter to Measure Filament Voltages.

APPROX. VOLTAGES, USING 120 V. LINE

Volume control at maximum.

‘_/\/ ﬁ
FILAMENT PLATE CONTROL-GRID SCREEN
[GUBE VOLTAGE VOLTAGE VOLTAGE VOLTAGE

1st‘R.F. 2.5 180 6 92
2nd-R.F. 2.5 180 4 93
ard-R.F. 2.5 180 4 93
Detector 2.5 117 10** —
1st-A.F. 2.4 70 2 —
2A 2% 250 55% —
2Aa 2.7 250 55% =

All readings made {rom cathode in heuater-type tubes, and from —F in plain-filament-type tubes.

* Use 250-volt scale.

*+ This is the voltage across the detector bias resistor; when incasuring from grid to cathode, the

voltage reading is only 2.

.35

IDENTIFICATION OF BY-PASS CONDENSERS IN SCREEN-GRID RECEIVERS

The following list gives the identifying markings that
are stamped on each by-pass condenser.

Note that by-pass condensers of one part number may
have one of several code markings. Thus No. 15262 may
be marked B-1, H-1, Hg or H-20. As these markings are
all for the same part number, the condensers so marked
are interchangeable-—that is, H-20 may be used in place of
B-1, H-1 or H-g; or H-1 may be used in place of B-1, H-g,
H-20, and so on.

In many cases the code marking is preceded by a numeral
such as 1-H-20 or 2H-20. In all cases the first numeral
should be disregarded.

December, 1930.
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PART CODE PART CODE
NO. MARKING NO. MARKING

15262 | B-1, H-1, H-g, H-2¢ 16233 | H-4, H 10

15263 | B2, H2 16461 | H-6, H-12

15640 | H-16 16462 | H-5, H-11

15770 | H-1s 16490 | B-6, L-12

15780 | H-17 16745 | H+, H-8, H-13

15790 | H-18, H-21 16828 | B-s

15837 | B-3 (superseded by 16880 | H-23, L-26, (439)
16233) 16940 | H-22, L-10

15870 { B-7, L-28 17360 H»27, L2

1606c | H-24, L-29, (304 17370 | H25, H-26, L-3
superseded by L-39
18350 18350 1H-28, L-39

These prices supersede all previous pri¢es and are subject to change without notice.



Centering Top Pole Piece in
Electro-Dynamic Speakers

In later-type electro-dynamic speakers, the top pole
piece does not have a centering disc. For this reason it
is necessary to center the top pole piece whenever this
part is replaced or adjusted. This centering requires
three gauges. Each gauge may be a three-inch length
of No. 54 drill-rod, or if desired the shanks of three
No. 54 drills may be used for the same purpose.

Procedure: (1) Loosen the nuts that clamp the
top pole piece, the cone housing, and the field-coil
case.

(2) Insert the three gauges in the magnet gap, as
illustrated in Figure 254. Tighten the bolts very
securely and then remove the gauges.

IF16. 254, (At Rieur.)

SHOWING GAUGES IN PosITION WHILE TIGHTENING Top POLE
PIECE.

PARTS AND PRICE LIST—TYPE N, N-3,
CHASSIS SPEAKERS

(For screws, nuts, and small parts, see Page 229.)

Part No. TYPE N, No. 16400 Price

18081 Diaphragm... . ..... .. ... ... .. . ... $3.25

16410 Fieldcoil.......... .. ... .. e 5.00

18093 Field-coil insulator ... ...... .. .. . .. .02

18075 Field-coil spacer. ....... ..... .. oo .09

18055 Top pole piece. .. ................. .. 1.25
Top Pole Field Coil Output

Piece (Inside) Transformer

Cone Housing

Diaph;agm Termina! Terminal
Card Card Cover

Fi16. 265, N OR N-3 SPEAKER.
December, 1930. These prices supersede all previous prices and are subject to change without notice.
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Part No.

TYPE N, No. 16400 (Cont’d) price

18073 Cone-housing with terminal card...$2.60

17889 Terminalcard....... . ... .. .. . . 12
17796 Terminal-card msulator .......... .02
17803 Terminal-card cover. . e .12
17895 Cable and plug asserub‘y ......... 1.65

18582 Plugonly .. ...... .65

Cable and

Plug Assembly

Terminal
Card Insulator

14382 Steelring (3 segments) 1.00
16390 Output transformer
(before Nc. 6852901
and from 6938001 to
6943001).......... 3.25
16390-A Output transformer
(from 6852901 to
6937000, and above

6943001y ... ...... 3.25
5-Conductor Cable.. .14/ft.
18068 Instruction sheet.... .02 net

15578-N Shipping container .35
TYPE N-3, No. 16900

Parts not listed below are same as
those used in ‘N’ No. 16400 Chassis
speaker.

Part No. Price
17020 Field coil.. ... ... ... $8.00

16390 Output transformer
(before No. 7477302) 3.25

16390-A Output transformer
(after No. 7477302) . 3.25

5-Conductor cable... .14/ft.
18542 Instruction sheet.... ,02 net
15578-N-3 Shipping con-
tainer............. 35 ¢



PARTS AND PRICE LIST—TYPES J] AND ]B
INDUCTOR SPEAKERS

(For screws, nuts, and small parts, see Page 229.)

s UCutLE] TYPE ], No. 15920, CHASSIS SPEAKER

Housing Diaphragm Card

Part No.

17856 Diaphragm... ...... ... .. ... ...
17864 Sound unit complete...... .. ... ...
17862 Terminalcard.......... ... ..
17858 Cone housing............. ...
17866 Cable and plug assembly....... ...

15079 Plugonly..................... .
17827 Cableclamp................ ... ..

14382 Steel ring (3 segments).. . ..... .. .

3-Conductorcable. .. ... ... ... ...
17872 Instruction sheet... . ........ .. . .
19336 Shipping container. . ....... .. ... ..

IMPORTANT

No separate parts are fur-
nished for the No. 17864 and
17864-B sound units in the type J
and JB inductor speakers.

If any part of the sound unit
(illustrated at right) requires re-
placement or adjustment, return

Cable and Plug Assembly

the complete unit, exactly as 1116, 257.

F1G. 256. TYPE ] SPEAKER. shown, to the factory. I\éjo. 17%(54, Sounp
NiT, COMPLETE.

Front Frame Frame

TYPE “JB” SPEAKER, No. 17010

NOTE: All parts not listed below are same as used
in Type “J” No. 16920 Chassis Speaker.

Part No. Price
17847 Cone housing. .................. $ 2.60
17864-8 Sound unit, less resistor........ ... 10.90
19345 Terminal card, less resistor. . ... ... .20
19346 Resistor (greenandred)...... . .... .30
18577 Frame................ .. ........ 3.75
18578 Felt pad (1 used). ............... .75/c
16734 Front frame...... .. ... ... ... . .. 5.50
16735 Frontscreen.... ... ..... ......... 2.10
4259 Cord.......... ... .. ... ... .80
2-Conductor Cable. . ........... .. .08 /ft.
18573 Instructionsheet................. .02 net
16695 Shipping container................ 35 ¢«

o — Cord
F1G6. 258. TyPE ]JB SPEAKER (REAR VIEW).
December, 1930. These prices supersede all previous prices and are subject to change without potice.
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Output Measuring Circuit for All Types of Atwater Kent Receivers

In the output measuring circuit, shown in Figure 259, only one speaker,
a Type JB, is required in testing any type of Atwater Kent receiver.
This eliminates the necessity of tying up four or five electro-dynamic
speakers.

This imtyrovement is made possible through the use of a special
output transformer, and a series of resistors which take the place of the
field coil in the various types of Atwater Kent electro-dynamic speakers.

OPERATION

(A) Throw S1 to the right to test for quality on the JB speaker.

Throw S1 to the left to pick up oscillator signals on the phones
when synchronizing variable condensers.

(B) When testing an A. C.-operated electro-dynamic set, move S4
to the tap that gives the correct resistance to take the place of the field
coil in the speaker for that particular set.

Tap 1 (left) takes place of F-6 field coil.
Tap 2 takes place of F-4 or N field coil.
Tap 3 takes place of F-2 field coil.

Tap 4 takes place of F field coil.

It is NOT necessary to use a “"dummy™ field load when testing a
battery-operated or D. C.operated electro-dynamic receiver. When
testing such a receiver, S4 may be turned to the 4th tap (right).

(C) MAGNETIC SETS. When testing a magnetic-type set, such
as Models 20, 35, 37, 40, etc., connect the two-conductor cord to the
speaker-posts on the set being tested. Close both S2 and S3 if a reading
on the meter is desired; open either S2 or S3 to open the meter circuit,

(D) INDUCTOR SETS. In testing a Type Q Chassis, insert the
three-conductor plug in the speaker-plug socket on the Q Chassis. Close
both $2 and 83 if a reading js desired on the output meter. Open either
S2 or 83 to open the meter tircuit.

(B) FIVE.-PRONG ELECTRO-DYNAMIC SETS. In testing an
L,P, D, F or H Chassis, insert the five-conductor plug in the speaker-plug
socket on the chassis, and, if the chassis is A. C.-operated, set S4 at the
correct tap. To get a reading on the meter, close S2 and S3; to open the
meter circuit, open either S2 or S3.

(F) FOUR-PRONG ELECTRO-DYNAMIC SETS. In testing a
Model 46, 55, 6o, 61, 66, 67, etc., insert the fourconductor plug in the
speaker-plug socket on the chassis. If the chassis is A. C.-operated, set S4
at the correct tap. To get a reading on the meter, close S3 and open Sa.
To operate the phones or JB speaker, close S2 and open S3. To operate
both the phones and the meter, close both S2 and S3.

LIST OF PARTS

(With the exception of fuse ("F) and meter (“G™) only standara
Atwater Kent parts are used in this circuit.)

T—No. 18911 output transformer. This transformer has an extra' winding
which couples the speaker or phones to the output circuit of the
particular set that is being tested.

S1—No. 13678 toggle switch.

S2, 83—No. 9991 toggle switches.
S4—No. 16430 switch.

R1—Pour No. 16988 resistors in series.
R2—Three No. 16988 resistors in series.
R3—Four No. 16988 resistors in series.
R4—Five No. 16988 resistors in series.
F—3{ ampere fuse.

G—115 ma, thermo-coupled galvanometer.
1—No. 14169 double-conductor cord.
1—No. 17866 three-conductor cord-and-plug.
1—No. 17556 four-conductor cord-and-plug.
1—No. 17895 five-conductor cord-and-plug.

MAGNETIC
SPEAKER

ORANGE
RED VELLOW-WITH-BLACK-TR.
A YELLOW
BLACK-WITH-WHITE-TR. G
v,
RED-WITH-BLACK-TR. S2 Z ZS3
R2 R3 e —
R1 / / R4
S4
s i ) Ly g L S e e El I et i
; R
8 al Bl B \
4 HEE RS \
8ol HE i Ay S a
343 CEEEE b &
!’ @ z, ;. ;. -] o \
g EE \
@ g 5 2
- i ) 2 e o il it it )
ﬂ] H I8 <>0 ) (5 é>
0/ o L0
> | X7
For Magnetic For For F, L, D, For 46, 55, 60,
Speaker Sets, Q Pyand H 61, 66, 67,
20, 35, 37,40, etc. Chassis Chassis etc.

~ CAUTION: USE ONLY ONE OF THESE FOUR CABLES AT ONE TIME.

FiG. 259. UNIVERsAL OuTtpUT MEASURING CIRCUIT FOR ALL TYPES OF ATWATER KENT RECEIVERS.
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ATWATER KENT RADIO

SERVICE DATA
With

PARTS AND PRICE LISTS FOR

MODEL 80, 80-F, 81, 82, 82-F, 82-D, 82-QQ, 83, 83-F, 84, 84-F, 84-D, 84-Q
85, 85-F, 85-Q, 86, 86-F, 87, 89, 89-F, 89-P

TABULATED DATA FOR MODELS DESCRIBED IN THIS SUPPLEMENT

TUBES
Auto- —_—— —
Model Power Part Part  Part Cabinet matic Tone Local R.F. 1st 1st 2nd 2nd 1st 2nd Osc. Con- Rect.
Number Supply Number Number Number Vol. Cont. -Dist. Det. LF. I.F. Det. A.F. AF. trol
Complete Chassis Speaker Control Switch - Tube
8o 11o°V,, 60-C. 20900 20820 17300 * No Yes No — 35 35 — 24 47 — 29 — &
8o-F 11o-V, 25-C. 21400 21710 17300 * No Yes No — 35 35 — 24 4 — 27 — 8o
82 1oV, 60-C. 21000 21090 17300 i Yes Yes No — 35 35 — 24 47 — 27 24 %
82-F 110-V,, 25-C. 21700 21740 17300 i Yes Yes No — 35 35 — 24 47 — 27 24 8o
82-D 110-V..D.C. 21800 21750 18600 LA No Yes No — 36 36 — 16 37 33 37 — —
82-Q Battery 21000 21760 18400 A Yes Yes Yes 32 32 32 — 32 30 33 30 — —
83 1oV, 60-C. 21100 —o ;i&f Lowboy No Yes No — 35 35 — 24 47 — 27 — &
81-F 1oV, 25C. 22000 —— ;iégf Lowboy No Yes No — 35 35 — 24 47 — 27 — 8o
84 (Early) 11o-V,, 60-C. 17500 18030 17300 A No No No — 24 24 — 24 47 — 27 — 8
84 (Late) 110V, 60-C. 19000 20060 17300 i No Yes No — 35 35 — 24 47 — 27 — &
84F (Early) 110V, 25C. 17600 10270 17300 ek No No No — 24 24 — 24 47 — 279 — 8
84-F (Late) 110V, 25C. 19200 20070 17300 A No Yes No — 35 35 — 24 47 — 29 — 8
84D (Early) 110-V.,D.C. 17800 19680 18600 b No No No — 36 36 — 16 17 33 37 — —
84-D (Late) 110-V.,D.C. 19300 20080 18600 A No Yes No — 36 36 — 36 137 13 37 — —
84-Q (Early) Battery 18300 19550 18400 A No No No 32 32 32 — 12 130 313 30 — —
84Q (Late) Battery 10400 20000 18400 b No Yes No 32 32 32 — 32 30 33 30 — —
8¢ (Early) 11o-V,, 60-C. 17900 18100 Lowboy No Yes No — 24 24 — 24 47 — 27 — 8
85 (Late) 11o-V, 60-C. 17000 —— ;iéggf Lowboy Yes Yes No — 35 35 -- 24 47 — 27 24 80
8s-F 1oV, 25C. 18200 —— ;ié&f Lowboy Yes Yes No — 35 35 — 24 47 — 127 24 8
85-Q Battery 22200 ————  19GCO Lowboy Yes Yes Yes — 32 32 32 32 30 33 30 — —
86 110-V.,, €o-C. 23000 -—— 24600 Low-Highboy Yes Yes No 35 35 35 — 24 47 — 27 24 8o
86-F 110-V,, 25:C. 24700 ——— 24€00 I ow-Highboy Yes Yes No 35 35 35 — 24 47 -- 27 24 &
87 1oV, 60C. 21200 —— 19800 Lowboy or Highboy No Yes No 15 15 35 — 27 27 47(2) 27 — 8o
89 110V, 60-C. 21300 ——— 19800 Lowboy or Highboy Yes Yes No 35 35 35— 27 27 47(2) 27 24 8o
80-F 1oV, 25-C. 22400 —— 19800 Lowkoyor Highboy Yes Yes No 35 035 35— 27 27 47(2) 27 24 Bo
89-P 110-V., 60-C. 20000 19800 Phono. Comb. Yes Yes No 35 35 35 — 27 27 47(2) 27 24 80
81 Battery 20300 22750 22600 Model 81 has seven tubes: Three '16s as 1st, 2nd and 3rd R. F., one '37 as detector, two "38s
as push-pull A. F., and one '37 as automatic volume control tube.
*Compact type. Rounded arch of zebra wood. Matched butt walnut panel. Rope carved pilasters. 1934”" high, 1524” wide, 924” deep.

*¥*Compact type. Gothic arch of zebra wood. Matched butt walnut panel. Carved twist pilasters. 1934 high, 1526” wide, 924" deep.

*ekCompa

ct type. Gothic arch. 193" high, 1524” wide, 924" deep.

1The two part numbers for speakers in 83, 83-F, 85, 85-F indicate early- and late-type speakers.

LOWBOY. Finished in American walnut with matched butt walnut front panels. 233{"’ wide, 153" deep, 383{” high.
HIGHBOY with sliding doors. Finished in hand-rubbed American walnut. Matched butt walnut front panels and doors. 26" wide, 1634’ deep, 453"’ high.
LOW-HIGHBOY. Finished in American walnut with matched butt walnut front panels and apron, and rubbed top.

RAPH COMBINATION CABINET. Finished in American walnut with rubbed top. Matched butt walnut front panels and apron. Top piano-
hinged and with automatic support.

PHONOG
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Printed in U. S. A,



"1E61 *12QMIAON
-g8 pu® g8 [3POJY U]

‘J-€8 ‘€8 PPON Ul
31 PUE P3SN 8] UM JISUIPUOD-INY B ‘o

‘18¢ 14

288
‘pasn J0u 8t [ 'ON J3SUIPUOD I3[y DIIL[0III}3 Y}

(@QFLVIEd0-") 'Y) A4-€8 ANV ‘€8 ‘-08 ‘08 T1IA0]y 40 WVIOVIJ

-JuaIapp A[3YBi[E 6] JNDID JudWElY Y pue
*4-08 PuU® 08 [PPOJY ul pasn LON S! UM siYL "Sdul| P33IOP Ul UMOYS §€ PIJO3UUOD &}

"
i+
|
A

-
YELLOWS RED S
ot DET-1. ¥ / M “ < \° O rome.conTROL
SCREEN SCAEEN RESISTOR 2n4 DETECTOR CONDENSER
— Wl b £ N\
—l \ R TONE-CONTROL
(AT H -
l E ¥,‘/ oo T ILF | " 2nd DET. °°"\ A.F.
P 1st DET.['35 - '__@ _ 35 = 3 l : 24 \ ) o
A s - L T : i__j A ] =
'—ﬁ\— f ———¢ ANV : i ‘crioke | 1 \
n’f?.'v__ - l | —1 E | K
. | ! : T
; : 9 : £, 0% S
; # B S R b o B2EQE £328 253z
; . @ | WEEG B conbeiien  EE202 R DS
TRIMMER £6S, FEEP S 4 Eg 3853
0 1.£. GRID 2 - * 8 SPEAKER PLUG
TRIMMER E" @
Py
— n >—]
G D |
| i I - /
= A ~ £. BIAS
- 1st DETECTOR s QUALITY z
PLATE FILTER CONDENSER
CONDENSER 1st DETECTOR
PLATE _FILTER
CHOKE O
—_— /T U E
| et ]
‘ ™ SR o 2
i
i ;oD M S AAAAAN (S
R g oscuLLATOR | _L -
i ' ConDENEER — m e
' I / T oevecron Tt e MULTIPLE
! lwhiTe / 8143 BY-PASS lavPass 8Y-PASS o w
; y D)
; ; k 0o
' i 17
; ! A " ® =
! ] 28ijip-H8 ') =
; : 3¥}ip-1He9 X Z
! i PURPLE veLow S VELLOW4 Ry, VOLUME CONTROL r ] : '11 —
i WSEy BLEEDER ButeoEn r SBLEEDER BLEEDER 4410 -
1 5 25 RESISTOR RESISTOR RESISTOR RESISTOR i w
1 a 3; Mo. 1 No. 2 No. 4 584} | ..hq]]
i 2238 @ L Q@ >
| £288 1 ebit--iin2 » o
H ~ =]
Y e . | o ‘ A o ©
BLACK T | TRALKING
A covoTnsEn A A o)
LY
—_— i
FILTER
N O coNpeNsen
10-VOLT £
CABLE H
£
_@_o* A F. BIAS A F BIAS
ON-OFF RESISTOR No. 2 RESISTOR No. 1
SWITCH Q‘AAAAA’EAAAAQH
/ GREEN BLACK &PURPLE

mAm:ueu L%Ak} o
N2
1st DET LF 2ndDET A.F.

0sC

FILAMENT

—_ - SHUNT RESISTOR

ELECTRO-DYNAMIC
SPEAKER

|
|
|
|
S




ATWATER KENT RADIO

Service Data, Parts List, and Price List for

MODEL 60-C {3rp TYPE]

Serial No. 5,670,001 to 5,684,000

Model 60-C is a chassis-type, screen-grid, electro-dynamic radio
receiver, designed for 110-120 volt, 50.60 cycle, A. C. operation

As a result of the adoption of numerous laboratory
developments which have been rigorously checked by
extensive preliminary trials, the 3rd type of Model 60-C
possesses many electrical and mechanical refinements which
give to this model a number of very desirable improvements.

Electrically, the principal difference is in the arrange-
ment of the R. F. amplifying circuit. Mechanically, the
principal difference is in the design of the variable-condenser
unit. These differences are tabulated on Page 202.

The improvements resulting from these changes are
summarized below. It is important to remember that the
following list gives only the improvements; in addition to
these improvements, the 3rd type of Model 60-C has all
the features of superiority which are described on Page 115
of this manual.

1. EXACT SYNCHRONISM. This is due to the exact
mechanical construction of the variable-condenser unit.

ON-OFF
SWITCH

fHHIN

POWER
TAANS.
ASSEMBLY

TUNING
KNOB

fo

[ %]

UNIFORM SENSITIVITY.
3. UNIFORM SELECTIVITY.

4. UNIFORM DIAL SETTINGS. The same station is
tuned in at almost identically the same dial number
on all 3rd-type Model 60-C receivers. This feature is
secured by strict uniformity of R. F. transformers
and by the great accuracy in condenser construction.

5. EASILY ACCESSIBLE PARTS. The simple mechan-
ical construction, quickly removable plug-in-type R.F.
coil shields, onebolt R. F. transformer-mounting
brackets, air-cooled power transformer, separate tube
sockets, direct wiring, complete service information
with “picture drawings"—all these help to make
servicing easy, quick and certain.

voLume

LOCAL-DISTANCE
SWITCH CONTROL

Fi1c. 201. Tor ViEw oF 3rp TyrE OF MoDEL 60-C.
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Comparison of the Three Types of Model 60-C

Like the two preceding types of Model 60-C, the ard type has three stages of screen-grid radio-frequency amplifi-
cation, a detector, one stage of resistance-coupled audio-frequency amplification, and a “double-audio™ output stage.
The principal differences between the three types are as follows:— -

} IN THE FIRST TYPE

i

A single volume control regu-
lates the screen-voltage.

|

|
IN THE SECOND TYPE | IN THE THIRD TYPE

|
A dual-type volume control— | A dual-type volume control—

1. Regulates the amount of 1. Regulates the .’lmount of

VOLUME P;]F energy trar;]sferreil1 goi:n | P;]F energy transferred fro}:n
the 1st- to the 2nd-R.F. the antenna circuit to the
(SOOI tube. ‘ 15t-R.F. tube.
2. Regulates the screen-voltage. | 2. Regulates the R.F. control-
] grid voltage.
| ;
The local-distance switch is con- The local-distance switch is con- | The local-distance switch is con-
nected to the primary of No. 2 ' nected to the 2nd stopping con- | nected to the secondary of No. 1
RF.T. (between the 1st and denser (between the 2nd-and /R.F.T. (ahead of 'the 1st-
2nd R.F. tubes). 3rd-R.F. tubes). ' R.F. tube).
[In the distance position, the In the distance position, the|In the distance posjtion, the
| switch cuts in the entire primary switch connects the 2nd stop-|switch connects the grid-return
of No. 2 RF.T,, thus giving ping condenser to the plate of lead of the 1st-R.F. tube to the
three straight stages of R.F. the 2nd-R.F. tube, thus giving |chassis, thus giving three straight
amplification. three straight stages of R.F.|stages of R.F. amplification.
LOCAL‘ ampllﬁcatlon ‘
DISTANCE ‘In the local position, the switch In the local position, the switch ‘ In the local position,* the switch
SWITCH \cuts out a part of the primary | connects the 2nd stopping con-|connects the grid-return lead of
of No. 2 R.F.T,, thus reducing denser to the 4B side of the|the 1st-R.F. tube to a coupling
the total R.F. amplification plate-circuit of the 2nd-R.F.|coil (on the 2nd-R.F. transform-
' tube, thus reducing the total|er)and then to the bias circuit
R.F. amplification. of the 2nd-A.F. tubes. The
' | coupling coil provides coupling
between the 1st and 7'Pd tuned
circuits, and the high' negative
grid bias makes the 1st-R.F.
tube inoperative, thus reducing
l the total R.F. amplification.
R.F. |The R.F. transformers are in- The R.F. transformers are auto- | The R.F. transformers are auto-

|transformer coupled.

TRANSFORMERS |ductivelv coupled. transformer coupled.

Both the 1st and 2nd types have four separate variable conrlThe variable condensers are of

VARIABLE
CONDENSERS

densers controlled by pulleys and belts.

* If, in the "local” position, the volume is not suffciently reduced. the 1st-R.F. tube should be changed.

Mas, 1030.
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the “multiple” type, with the
| four rotors mounted on a com-
'mon shaft.
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In the above diagram,

ScHEMATIC DIAGRAM oF 3rD TyreE oF MobeL 60-C.
*&.C.”" means stopping condenser.

In later types of this model, the leads from the filament winding are covered with light gray rubber or black sleeving, and the grid-return of No. 4 R F.T. is yellow-with-black-tracer instead of yellow.

In a few of these models, the quality condenser is connected across the primary of the output transformer, the connections being made inside the unit:

In these sets, the output transformer has five leads instead of seven.




3rd Type Model 60-C

(Serial No. 5,670,001 to 5,684,000)

“0f01 ‘Aojy

Condensers in R.F. By- Condensers in R.F. By- Condensers in R.F. By- Condensers in Detector By-Pass.
Pass No. 1 Pass No. 2 Pass No. 3 F—a2nd-3rd R.F. screen by-pass.

L—Line by-pass. A—1st-R.F. bias by-pass. D—Detector bias by-pass. M-——Detector-1st A.F. coupling condenser.

L—Line by-pass. B—R.F. bias by-pass. H—R.F. plate-circuit by-pass. P—Phone condenser.

C—2nd-A.F. bias by-pass. U—ist-A.F. filter condenser. T—Detector grid-circuit by-pass. P—Phone condenser.

E—ist-R.F.? screen by-pass.
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Fic. 203. ConNEcTiONs OF UN11s 1N 3rD TYPE oF MoODEL 60-C

In later types of this Model, the red-with-black tracer lead on the volume control is replaced by a brown-with-white-diagonal-tracer lead which is the R.F. bias resistor. The bottom wiring connections for this
later-type Model 60-C are shown on Page 207. Connections of the R.F. coil group are given on Page 212.
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The R.F. bias resistor is mounted under t
leak is blue and red instead of blue.

BortoM WIRING OF 3RD TYPE oF MODEL 60-C (IZakrLy TYPE).

he 1st-A.F. bias resistor with a sheet of insulating fibre between the two resistors.

The blue-with-white-tracer lead from the local-distance switch is connected to the black lead from the rotor of No.

In later types of this model, thel 1st-AF. grid

V.




VOLTAGE TESTS

Operating voltage tests provide a quick and accurate
method of checking circuit continuity and finding the
general location of any defect. Then, if necessary, con-
tinuity tests may be used to narrow down the search to
the specific part or connection that is causing trouble.

Procedure: Connect the set for operation, with all
tubes and the speaker-plug in their sockets, and measure
the voltages at the tube sockets as outlined on Page 208.

The voltage table on Page 208 lists the parts that may
possibly be “open™ if there is a lack of voltage on any
circuit.. HOWEVER, IT IS IMPORTANT TO REA-
LIZE THAT LOW VOLTAGE, OR NO VOLTAGE,
MAY BE CAUSED BY A SHORTED FILTER, BY-PASS,
COUPLING, OR STOPPING CONDENSER, OR BY
A GROUNDED CIRCUIT.

The voltage values given in the table on Page 208 were

taken with the volume control turned to the position of
minimum volume (anti-clockwise). Turning the volume
control to the maximum-volume position reduces the R.F.
control-grid voltage, and this reduces the R.F. plate and
screen voltages. The voltages for maximum volume are
approximately as follows (for a 120-volt line):

CONTROL-GRID PLATE SCREEN
TUBE VOLTAGE VOLTAGE  VOLTAGE
1st-R.F. 8 145 110
2nd-R.F. 5 145 110
3rd-R.F. 5 145 110
Detector 0.8 95
1st-A.F. 1 6o

The voltages on the other tubes remain practically the
same as the values given in the table on Page 208.

CONTINUITY TESTS

After making operating-voltage tests, continuity tests
may be used if necessary to locate the exact cause of trouble
in a set.

The continuity tests given in the table on Page 209 were
made with the testing circuit shown in Figure 209. The
readings given in the table will be somewhat different if a
meter is used having a resistance other than that specified.

BEFORE MAKING ANY CONTINUITY TESTS,
IT IS ADVISABLE TO CHECK EACH CONDENSER
IN THE SET FOR SHORT CIRCUITS.

When lead “Y” is unsoldered from lug ““Z,” the 4B
circuit is isolated from the chassis. Therefore, by testing

from the filament of the rectifier tube (F1), to the chassis,
there should be no reading on the continuity meter. If
there is any reading, either some part of the 4B circuit is
grounded, or one or more of the following condensers is
shorted: Filter condenser No. 1, 2, or 3, R.F. plate-circuit
by-pass, 1st or 2nd stopping condensers, 1st-R.F. screen
by-pass, 2nd — 3rd-R.F. screen by-pass, detector filter
condenser, “phone™ condenser, detector—1st-A.F. coupling
condenser, or 1st-A.F. filter condenser.

The other condensers in the set may be checked, if
necessary, by unsoldering all leads to their termif\als and
testing across each condenser separately.

TABLE OF CONDENSERS, WHICH, IF SHORTED, MAY CAUSE LOW PLATE, SCREEN, OR
GRID VOLTAGE IN 3rd TYPE MODEL 60-C.

MAY BE CAUSED |

LOW VOLTAGE, OR OR BY
NO VOLTAGE ON— BY A SHORTED— A GROUNDED—
Plates, screens, and grids of ALL | Filter condenser No. 1, No. 2, or | Filter choke, 2nd-A.F. plate cir-
ALL { tubes. | No. 3, R.F. plate-circuit by- cuit, or R.F. plate circuit.
TUBES | pass, 1st stopping condenser, or
5 _2nd stopping condenser. 4 -
R.F. screens and grid. 1st-R.F. screen by-pass, or 2nd- | R.F.C. No. 2, or screen circuit.
TIR.J.gI.iS . | ard-R.F. screen by-pass.
ONLY 1st-R.F. grid. | 1st-R.F. bias by-pass.* 1st-R.F. cathode circuit.
2nd- and 3rd-R.F. grids. | R.F. bias by-pass. 2nd—ird-R.F. cathode circuit.
DET. Detector plate and grid. Detector filter condenser, or | R.F.C. No. 1, or detector plate
TUBE ~|_ "phone™ condenser. | circuit. B
ONLY Detector grid. | Detector grid-circuit by-pass, or | Detector cathode circuit.
detector bias by-pass.** f
(I _1st-AF. plate. | _1st-A.F. filter condenser.*** 1st-A.F. plate circuit. - :_
AL 1st-A.F. grid. { (If the 1st-A.F. grid is positive, | o
TUBES i the detector-1st-A.F. coupling | 1st-A.F. cathode circuit.
] - | condenser may be shorted.)
l and-A.F. grids. and-A.F. bias by-pass. | 2nd-AF. grid circuit. |

“With the switch at local, if the 1st-R.F. and the 2nd-A.F. grid bias is low, the compensating condenser may be shorted.
** If the detector grid is positive, the 3rd stopping condenser may be shorted.
*** If the 1st-A.F. filter condenser is shorted, the 1st-A.F. bias will be high.

206
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F1G6. 205. Botrrom WIRING OF THE 3RD TYPE oF MODEL 60-C (LATER STYLE).

In the lat style of this model, the R.F. bias resistor, the 1st-R.F. bias resistor and the 1st-A.F. bias resistor are wire-wound on bakelite strips about 3 inches by $% inch. In the 2nd style of this model.

these resistors are replaced by *flexible’ resistors which resemble ordinary insulated leads, except that each resistor has a die-cast or molded metal lug at each end. The identification of these resistors is

as follows:—The R.F, bias resistor, No. 15830, is brown-with-white-diagonal-tracer. The 1st-R.F. bias resistor, No. 15810, is brown-with-white-straight-stripes; it has no chassis-lug. The 1st-A.F. bias resistor,
No. 15820 is brown-with-white-straight-stripes; it has one chassis-lug. (Nos. 15810 and 15520 are electrically interchangeable.)



VOLTAGE TABLE FOR 3rd TYPE MODEL 60-C
Set in operation. Volume control at MINIMUM. Test in order listed. (See Page 206.)
Use 1000-0hm-per-volt D. C. Voltmeter (about 0-50-250) to Measure Plate and Grid Voltages. Use A. C. Voltmeter to Measure Filament Voltages.

APPROX.
CIRCUIT | MEASURE ACROSS _ Oe(Eg NO READING INDICATES
110 V. | 120 V.
| Line | Line B ) - - - -
—F to +F on each socket. 2.3 2.4 Open filament winding or connection.
FILAMENT F1 to F2 on rectifier socket. 4.5 4.7 I Open rectifier filament winding.
CiR to PiR. 170 185 Open high voltage winding, filter choke, R.F.C.
‘ ' No. 3, 1st-R.F. bias resis., volume control resis.
‘ No. 2, R.F. bias resis., or speaker magnet coil.
CIR to P2R, P3R. 170 185 Open R.F.C. No. 4, or R.F.C. No. 5.
PLATE CD to PD. 119 | 130 Open detector filter resis., coupling resis., R.F.C.
’ No. 1, or det. bias resis.
C1A to P1IA. 73 | 8o Open 1st-A.F. filter resis., primary of A.F. input
transformer, or 1st-A.F. bias resis.
—F2A to P2A, P2Aa. 224 250 | Open primary of output transformer.
CiR to G1R (switch at distance). '  16.5 18| Open secondary No. 1, R.F.T. or defective L-D sw.
C2R to G2R, G3R. 16.5 | 18 | Open secondary No. 2, No. 3 R.F.T.
GRID CD to GD. 1.5 1.8 l Open secondary No. 4 R.F.T., or det. grid resis.
Ci1A to Gi1A. 1.9 | 1.9 Open 1st-A.F. grid leak.
—F2A to G2A, G2Aa. 36** | 40** | Open 2nd-A.F. bias No. 2, or sec. of input trans.
| CiR to GiR (switch at local). 45 50 Open coupling coil, or defective L-D switch.

SCREEN CiR to S3R, S2R, SiR. 142 | 155 Open bleeder resis. No. 1, or R.F.C. No. 2.

*These are the measured voltages, not the actual operating voltages. **If 2nd-A.F. bias resis. No. 1 is open, the grid voltage will be approx. 85.
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F16. 206. Diagram oF 3rp TYPE oF MoDEL 60-C. “S.C.” MEANs StoprING CONDENSER.
THis DIAGrRAM Is THE SAME As Fic. 202.
May, 1030.
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CONTINUITY TEST TABLE FOR 3rd TYPE MODEL 60-C

Unsolder leads “M” and “Y.” Remove speaker and 110-V. plugs. Set volume control at minimum.
Make tests in order listed. (See Page 206.)

Approx. |
Test Correct Wrong Reading Indicates
Reading |
Contact No. 4 on |
condenser assembly. 2.2 None—Open No. 1 or 2 filter choke.
£ PiR, P2R, P3R. 2.2 None—Open R.F.C. No. 3, 4, or 5.
e [_‘o 52R, S53R. 1.0 | None—Open bleeder resistor No. 1.
= S1R. | 10 None—Open R.F.C. No. 2.
- Lug “2." 0.2 None—Open bleeder resistor No. 2.
[2 PD. 0.1 None—Open detector filter resistor, coupling resistor, or R.F.C. No. 1.
P1A. 0.4 None—Open 1st-A.F. filter resistor, or primary of A.F. input transformer.
P2A, P2Aa. 9 None—Open primary of A.F. output transformer.
( CD. 0.4 : None—OQOpen detector bias resistor.
‘l | CiA. 7.8 None—Open 1st-A.F. bias resistor.
i G2A, G2Aa. 0.2 | None—Open secondary of A.F. input trans.,or open 2nd-A.F.bias resis. No. 1.
c g P1, P2. 0.2 None—Open 2nd-A.F. bias resis. No. 2, or open high-voltage winding.
o Fr. None Grounded filter chokes, or plate circuits (see page 206).
15 -2 | Each side of 110-v. plug.. None Full—Grounded primary circuit of power transformer.
o @ Each antenna post. Full None—Open primary No. 1 R.F.T.
$ 2 Lead “M.™ 1.5 None—Open volume control resis. No. 1. (Vol. control at max. for this test.)
=0 C2R, CiR. 2.3 None—Open R.F. bias resis., or open volume control resis. No. 2.
CiR. 2 None—Open 1st—R.F. bias resistor.
| Stator No. 2, 3 V.C. Full None—Open secondary No. 2, or 3 R.F.T.
{ GiA. 0.2 None—Open 1st-A.F. grid leak.
F] D1 to Da. Full None—Open secondary circuit A.F. output transformer.
] F1 to Fa. Full None—Open rectifier filament winding.
& | Across 110-volt plug. Full None—Open primary circuit of power transformer. (Pwr. switch *“on.™)
) GD to by-pass T. Full None—Open secondary No. 4 R.F.T.
€ | Stator No. 1 variable { Full (with switch at distance) None—Open sec. No. 1 R.F.T. or open switch.
O | condenser to chassis. 0.2 (with switch at local) None—Open coupling coil or switch.
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F1G. 207. Test CHART FOR 3rD TYPE OF MoDEL 60-C.
The 18t-R.F. bias resistor, the R.F. bias resistor, and the 1st.-A.F. bias resistor are of a different style in later types of this model. See Page 207.
May, 1930.
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DESCRIPTION OF THE VARIABLE-CONDENSER UNIT

The condenser group in the 3rd type of Model 60-C
consists of four variable condensers and four adjustable
*“trimmer " condensers. One trimmer condenser is connected
in parallel to each variable condenser.

The four stators, or groups of stationary plates,

are insulated from each other and from the chassis. A blue )

lead is soldered to each stator.

The four rotors, or groups of rotary plates, are
mounted on a common shaft. Each rotor is held in the
correct position on the shaft by two set-screws. The
adjustment of the rotors on the shaft is made at the factory
and ‘must not be disturbed under any condition. Also, do
not disturb the adjustment of the bearing screw at the rear
end of the shaft.

Four rotor-connection means provide electrical
connection to the four rotors. A black lead is soldered to
each rotor-connection.

A counter-weight is used to balance the weight
of the rotors. The counter-weight does three things:

1. It balances the condenser shaft and thus eliminates
any tendency that might otherwise exist for the shaft
to turn away from a given dial setting.

2. By its balancing action, the counter-weight makes
possible an extremely light and smooth adjustment of
the control knob.

3. The counter-weight is limited in its motion by the
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F16. 208. VIEW OF VARIABLE CONDENSER UNIT
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pilot-light mounting bracket. This limits movement of
the shaft between the positions of maximum and mini-
mum capacity value, corresponding respectively to 100
and to zero on the dial.

If the counter-weight should require resetting, proceed
as follows:—

1. Loosen the set-screws on the counter-weight.

2. Turn the shaft so the rotors are at maximum, with the
straight edge of the rotor plates exactly even with the
straight edge of the stator plates.

3. Hold the shaft in this position and turn the counter-
weight so that it hits against the right-hand edge of
the pilot-light bracket.

The counter-weight should be about 1-16 inch away
from the front edge of the condenser frame so that it
will not scrape against the frame.

4. Tighten the counter-weight set-screws.

5. Turn the shaft in order to see that the counter-weight
does not touch the frame of the condenser.

The dial and dial gear is arranged with the front
side of the scale exactly flush with the front end of the shaft

When the rotors are set at maximum, with the straight
edge of the rotor plates exactly even with the straight edge
of the stator plates, the dial should be set exactly at 100
with reference to the indicating point on the escutcheon.

The front and rear
bearings of the condenser
shaft may be lubricated with
“Nujol,”” and a light film of
Nujol may be spread on the
rotor-connections.

When handling the  set,
ALWAYS KEEP THE
ROTOR PLATES TURNED
INSIDE THE STATOR
PLATES in order to prevent
accidental bending of the rotor
plates.

In order to synchronize the
four R. F. circuits accurately
at the high-frequency end of
the broadcast range (below 10
on the dial) an ingependently'
adjustable trimmer condenser
of low value is connected in
parallel to each of the four
variable condensers.

Each trimmer conden-
ser consists of two plates
separated by a piece of mica.
The value of each trimmer is
regulated by the pressure of
a screw which governs the
distance between the two
plates. The location of these
screws is shown in Figure 208.

The adjusting screw on
each trimmer condenser is
sealed with wax at the fac-
tory, but thiswax maybe easily
broken away from the screws
when adjustment of the trim-
mer condensers is necessary.

No.4 V. C

THIN BLUE YO = FD.

BLACK To + fp.



Checking Sensitivity of Set

After inspecting, testing, and repairing a set, connect it
for operation and measure the plate, grid, screen and filament
voltages. If these voltages check satisfactorily, test the
receiver on broadcast reception for sensitivity and output
volume at different points on the dial.

Lack of sensitivity or volume at certain sections of the
tuning dial may be a result of damage to one of the R. F.
transf%)rmers, or to the variable-condenser unit. Damage to
these parts will throw the tuned R. F. circuits out of
synchronism.

The initial synchronism of the R. F. circuits is built into
the set by rigid uniformity of the R. F. transformers, and
by the extremely accurate design of the variable-condenser
unit. Owing to the rugged construction of these parts, the
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Fic. 209. DiAGrRAM OF
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The voltage control is part
No. 13320.

built-in factory synchronism should remain constant in-
definitely.

However, if through rough handling the R. F. trans-
formers have been damaged, or the rotor plates of the
variable-condenser unit have been bent out of their manu-
factured alignment, the defective part should be repaired
or replaced.

Equipment Required

When checking the sensitivity of the set, it is necessary
to use an oscillator, and a meter to indicate maximum out-
put volume.

A local oscillator is necessary to ensure constancy of
signal strength; signals from broadcast stations are not
sufficiently constant for this work.

An output meter is necessary to ensure a reliable indi-
cation of output volume; the ear is not reliable enough for
this purpose.

The oscillator feeds a weak signal into the receiver.
The signal is amplified in the receiver and produces a reading
on a meter which is connected to the output of the set. This
meter indicates the strength of output volume. The reading
on the output meter is greatest when all the tuned circuits

in the set are adjusted to the same frequency as the oscillator
signal.

1. Oscillator.

The oscillator must provide modulated R. F. signals at
four different frequencies in the broadcast range. These
four frequencies should correspond to dial settings of 5, 45,
65 and 95 on the dial of a 3vd type Model 60-C which has
the original factory synchronism.

Each of the four R. F. oscillators should have an adjust-
able pick-up so that the strength of each oscillator may be
controlled independently of the other three.

2. Qutput Measuring Circuit.
The output measuring circuit is shown and described
in Figure 210.

Adjusting Trimmer Condensers

1. Connect the common pick-up lead from the four R, F.
oscillators to one end of a No. 8112 condenser. Connect
the other end of this condenser to the Long-Antenna
post. Connect the oscillator container to the Ground
post.

2. Put plug “A™ of the output measuring circuit in the
speaker-plug socket on the set. Plug an F-4 type speaker
in socket *B.”" Throw switch “D" to the right.

3. Put all tubes in the set; power switch on; volume
control at maximum; local-distance switch at distance.
Break away the sealing wax on the trimmer-condenser
screws

4. Tune set exactly to § on dial. Reduce or increase the

Fig. 210. Output Measuring Circuit for Electro-
Dynamic Receivers.

A—DPlug-and-cord No. 14537. This is to be inserted in the
speaker-plug socket of set that is being tested.

B—Speaker-plug socket No. 17512. Insert plug of correct
type of electro-dynamic speaker in this socket.

C—Thermo-coupled galvanometer (115 milliamperes). This
meter gives an indication of the amount of A. F. current
that is flowing through the voice-coil circuit.

D—Single-pole—double-throw toggle switch No. 13678.
With this switch, either the voice coil or the galvano-
meter may be shorted out of the circuit.
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amount of pick-up from the 1st oscillator to secure a
reading of about 20 on the output meter.

5. With a screw-driver, turn the pressure screw of the
4th trimmer condenser one way or the other, as neces-
sary, to the point where the reading on the output
meter is greatest. Repeat this process on the 3rd
trimmer, then on the 2nd, and finally on the 1st. Reduce
the pick-up from the 1st oscillator if necessary in order
to keep the needle of the galvanometer near the centre
of its scale.

This adjustment of the trimmer-condenser screws is

termed the CORRECT POSITION.

THE CONNECTIONS SHOWN IN HEAvY Lines MusTt
BE SHORT AND OF Low RESISTANCE.



17299 17209 17206

16955 17205 8187

TO GIR

LuG 1

COMPENSATING
CONDENSER

RED S ——

e g
< -
w9 <
:: 20
- 3k
CE3
2

No. 1 R.F.T.

Brown, wlth cap, to control-grid of 1R.

Green to

Red to L.

Black-white-tr. to chass

Connect white-black tr. ‘lead from
local-distance switch to lug 1A.

Connect blue lead from stator No.
1V.C. to lug 1.

Connect black lead from rotor No. 1
V.C. to blue-white-tr. lead from
local-distance switch.
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7977
/

\\\
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17291 17107 17107

TOo G2R LUG 2

1at
STOPPING
CONDENSER

w a < sz
r w ~ &
I € o zh w
3 2 &Y &

a <k

@I

3
No. 2 R.F.T.

Brown, with mp. to control-grid of 2R.
Green to P1R

White to by-pass H.
Black-white-tr. to lead from by-
pass C.

Red to lead of same color from local-
distance switch,

Connect blue lead from stator No.
2 V.C., and black lead from rotor
No. 2 V.C. to lugs 2 and 2A respec-
tively.

<&&

17107

TO GIR

WRITE
LUG 3A
GREEN

No. 3 R.F.T.

Brown, with %D. to control grid of 3R.

Green to P2
White to by-pass

H.
Connect blue lead from stator No.
.C., and black lead from rotor
No. 3 V.C. to lugs 3 and 3A respec-

tively.

212

Fig. 211. (Above) View of Variable-Condenser

Unit.
(See Pages 210 and 211 for further information.)

IMPORTANT—Do not disturb the adjustment of
the rotor set-screws, nor the bearing-screw at the
rear end of the shaft.

If any section of this unit is seriously damaged,
the entire unit should be replaced.

Fig. 212. (Below) Coil Group, Showing
Location of Parts and Connections of Leads.

If one R. F. coil, or R. F. C. No. 3, No. 4, or No. 5
is defective, the entire coil group must be’ replaced.
If the compensating condenser or one of the stop-
ping condensers is defective, it may be replaced
without changing anything else.

LvVG 3 LuG 4

2na
STOPPING
CONDENSER
3rd
STOPPING
CONDENSER

FiE3 5 &
= 3Fd
x " - ]
3 O9xy a «
av C
weE
>1ao

No. 4 R.F.T.

Blue, short, to GD,

Green to P3R.

White to left-hand end of detector
filter resistor.

Yellow or yellow-black-tr. to left-
hand end of detector gnd-cucult
resistor.

Connect blue lead from atator No.
4V.C, to lug 4.

Connect black lead from rotor No.
4 V.C. to by-pass D.



PARTS AND PRICE LIST
MODEL 60-C, No. 15100, RECEIVING SET (SERIAL No. 5,670,001 to 5,684,000)

8215 15520 15214 17295 17739

Fic. 213.
Tor ViEw.

15650 15480 1553C 17524 15450

17632 15380 17736 17244 15620 15679 17206 15550 17244

FRONT PANEL ASSEMBLY

Part No. Price
15380 Front panelonly .................. $1.50
17224 Front-panel brace (2 used) .......... .10
17679 Rivets for panel braces ............. .01
16236 Escutcheon ....................... .50
8272 Rivet for escutcheon ............... .02
17244 Volume-cont. or on-off switch knob. .. .30
15562 Set-screw......................... .50/c
15550 On-off switch complete ............. 1.10
15620 Local-distance switch complete . .. . .. .90
17736 Volume-control (less bracket) ....... 3.70
17219 Volume-control bracket ............ .20
16576 Volume-control cover . ............. .05
15679 Dial-knob assembly ................ 30
15678 Dialknobonly .................... .25
15681 Dial-knob rubber ................ .. .02
15682 Dial-knobscrew ................... .06

POWER UNITS

Part No. Price
15450 Filter-choke assembly .............. $5.75
15331 Filter-choke lid .................... .20
15650 Power-transformer assembly ........ 7.50
17268 Power-transformer cover ........... .50
17563 Power-trans. insulating sheet ....... .02
15480 Filter-condenser assembly . ......... 7.95
17429 Filter-condenser cover .............. .40
17534 Filter-condenser spacing pad ........ .25/c
17602 Red lead for filament circuit . ....... .08
17603 Red-green-tracer lead for fil. circuit .. .08
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AUDIO-FREQUENCY TRANSFORMERS

Part No. Price
15520 Input A. F. transformer............. $3.75
15530 Output A. F. transformer............ 3.25
Part No. Price
17739 VARIABLE - CONDENSER ASSEM-

BLY COMPLETE ............... $10.95

17738 VARIABLE-CONDENSER STATOR,
ROTOR AND FRAME ASSEM.

(Withleads)...................... 9.25
16955 Balance weight...................... 35
17209 Dialassembly....................... .60
17107 Rotor-connection (long).............. .10
17291 Rotor-connection (short)............. .10
15404 Pilotlight.......................... .25
17206 Pilot-light socket.................... .30
17299 Pilot-light resistor (blue) ............ .15
17205 Dial-knob bracket................... .15

No separate parts, except those listed above, will be
supplied for the variable-condenser unit.

COIL GROUP
Part No. Price
17737 R.F.coilgroup..................... $4.00
15540 Stopping condenser (3used)........... .10
15540 Compensating condenser (1 used) ... ... .10
17295 R. F. coil shield (4 used) ........... .. .50

If one R. F. coil, or R. F. C. No. 3, No. 4, or No. 5
is defective, the ENTIRE coil group must be replaced.



PARTS AND PRICE LIST (Cont’d)
MODEL 60-C, No. 15100, RECEIVING SET (SERIAL No. 5,670,001 to 5,684,000)

/ AY4
@:’m (©) BLEEDER BLEEDER
r? :D OETECTOR BIAS DETECTOR O RESISTOR RESISTOR

= D / FILTER-CHOKE

ED @ OM ;@_A @ ASSEMBLY

DETECTOR
COUPLING
RESISTOR

DET. FILTER
RESISTOR

OET. GRID

FILAMENT-SHUNT //
RESISTOR

.(@ O
g .' No.2R R T.

2nd A F. INPUT .
TRANSFORMER ':;c: £ .
ASSEMBLY
@C n. r. ¢
ANTENNA
it A F.
POST] SOCKET

AssEmBLY

~

O

RECTIFIER
B0CKET

oy

RECTIFIER (O

20d A. F. BIAS
RESISTOR No. 1

FILTER
CONDENSER
ASSEMBLY

2nd A. F. BIAS (@]

RESISTOR No. 2

TRANSFORMER

/N

Part No.

15592
16724
17341
17344
17343

Part No.

16282
16724
15592
17341
17342
17345

Part No.

15545
17558
15285
16724
15892
17118
17117
17119
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Fi1c. 214. BottoM VIEw.

TUBULAR RESISTORS
TWO-RESISTOR GROUP

Price
2nd-A.F. bias res. No. 1 (black) ....$ .25
2nd-A.F. bias res. No. 2 (white) .. .25
Mounting bracket ................. .05
Fiber resistorpad ... .............. .25/c
Metal clamping strip . ............. .02

THREE-RESISTOR GROUP

Price
1st-A.F. grid leak (blue, or blueand red)$ .25
Detector bias resistor (white) ....... .25
Detector coupling res. (black) ...... .25
Mounting bracket ................. .05
Fibreresistorpad ................. .25/c
Metal clamping strip ............... .02

FIVE-RESISTOR GROUP

Price
Bleeder resistor No. 1 (maroon) .. ... $ .25
Bleeder res. No. 2 (black and green).. .25
1st-A.F. filter resistor (gray) ........ .50
Detector filter resistor (white) ....... .25
Detector grid resistor (green) . ...... .25
Mounting bracket ................. .05
Fibrepad .............. ..., .25/c
Metal clamping strip ............... .02

Part No.

15720
15670
15660
15830
15820
15810
17077
17299
13306
17232

(See Page 216.)

WIRE-WOUND RESISTORS
Price
R. F. bias res. (superseded by No. 15830). ...
1st-A.F. bias res. (superseded by No. 15820)
1st-R.F. bias res. (superseded by No. 15810)

R.F.biasres........covuriieeennnn. $ .15
1st-A.F. biasres................... .15
1st-R.F. biasres................... .15
Filament-shunt res. (black-white-tr.). .15
Pilot-light resistor (blue)........... .15
Sheet-fiber insulator 115" x 3" ...... 25/c
Sheet-fiber insulator 34" x 3" ....... .25/c

15271-AR. F. CHOKE, No. 1, No. 2 (2 used).$ .25

Part No.

15790
15770
15780
15640

Part No.

17518
17519
17511
17509
17508
17512
17377

8249

214

BY-PASS CONDENSERS

i’rice
R.F. by-pass No. 1 (H-18).......... $1.00
R.F. by-pass No. 2 (H-15). .. ....... 1.00
R.F. by-pass No. 3(H-17).......... 1.10
Detector by-pass (H-16)............ 1.00

SOCKETS

Price
R.F.socket (3used)............... $ .30
Detector or 1st-A.F. socket......... 30
288 SOCKEL. .« « v vveeeennnes e (25
2Asocket........ ... ... i .25
Rectifiersocket. ................... .25
Speaker-plug socket................ .25
Socket insulator (fibre-sheet)........ L25/c
Socket-fastening eyelet............. .50/c



PARTS AND PRICE LIST (Contd)

MODEL 60-C, No. 15100, RECEIVING SET (SERIAL No. 5,670,001 to 5,684,000)

Part No.

17524

8956
16741
16742
17521

8215
17536
16508
13989

Part No

MISCELLANEOUS PARTS

Price Part No. Price
110-volt cable, with plug. .......... $1.90 15213 Tube-shield B used).............. $0.15
110-volt plugonly................. .30 15214 Tube-shield base (3 used).......... .03
Insul. bushing for 110-volt cable. .. .. .05 17326 Detectorcap..................... .30
Bushing-retaining spring . . . ...... .. .05 15410 Literature assembly............... .35 net
Antenna binding posts and base..... .45 17332 Instruction book................. 10 ¢
Bindingpost...................... .20 17527 Shipping container................ .65
Bottom plate. . ................... 1.30 17223 Cross piece (10" x 72§"—2 used).. .25
Fibre wire-clamp................ .50/c 17632 Detector-cap lead (brown)........ .10
Ground-clamp assembly............ .30 Trimmer-condenser sealing wax.... .50 1b.

SCREWS, NUTS AND WASHERS ON SET
(ILLUSTRATIONS ARE FULL SIZE)

T Y Tid %«

16158 8221 15283 8187 9274 9209 7697 8106

Price ....... $0.30/c $0.30/c $0.30/c $0.30/c $0.30/c $0.35/c $0.30/c $0.30/c

Part No
Price ...

I OO O @ © oo

... 14687 7977 8220 17432 15643 17433 8188 9678
..$0.50/c  $0.50/c $0.10/c $0.50¢ $0.30/c $0.50/c $0.01 $0.50/c
Fi1G. 215.

MODEL F-4-C, No. 14410, POWER SPEAKER (AFTER SERIAL No. 6,155,001)

Part No.
17547
17546
7637
17392
9206
17551
17515
17552
17553
17557
17556
15079
13499
14382
15604
15578
14622

Part No.
Price ...
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i 14367

Price
Cone-housing assembly............ $2.60 17488
Terminal-card assembly. ... ..... .. .20
Mounting eyelets................. 40/c 14382 V7572
Nameplate...................... .25
Mounting eyelets............... .. .20/c
Fieldcoilonly................ .. 8.00 13499
Field-coil insulator................ .02
Field-coil spacer.................. .09 14394
Top pole piece. .. ................ 2.75 17551
Diaphragm assembly............. 3.25
Cable and plug assembly.......... 1.65 17515
Plug..............oooi . .65
Cableclamp..................... .05 17557
Steel ring (3 segments)............ 1.00 17546
Instruction sheet................. .02 net
Shipping container................ 35 ¢ 17553
Voice-coil centering gauge (3 used).. .10 set 17547

15079 17556

—
F1c. 216.
SCREWS, NUTS AND WASHERS ON SPEAKER

ﬁ (ILLUSTRATIONS ARE FULL SIZE)

- (LEATHER)

p— } X3

- v \
.. 15572 17488 14379 17522 14394 15133 14367 15643 15134
.. $0.06 $0.03 $0.35/c $0.30/c $0.30/c $0.04 $0.02 $0.30/c $0.01

Fic. 217
215
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