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GENERAL DESCRIPTION Section 1
Paragraph 1

Section I GENERAL DESGRIPTION

1. GENERAL

These instructions cover the installation, operation and servicing
of the Scott Marine Radlio Recelver.

THEY SHOULD BE READ AND STUDIED WITH GREAT CARE BEFORE THE INSTALL-
ATION OR OPERATION OF THE EQUIPMENT IS ATTEMPTED IN ORDER THAT
OPTIMUM PERFORMANCE MAY BE OBTAINED.

The Scott Marine Radio Recelver is suitable and is primarily in-
tended for use aboard sesagoing vessels of all types. It is
equally sultable for use at radlo shore stations.

The receiver employs twelve tubes and covers the frequency rangs
of 0.54 to 18.6 megacycles in four frequency bands and is sultable
for reception of C.W., M.T.W. and tone modulated signals.

Special circuits and features are incorporated in the Scott Marine
Radio Receiver to prevent 1ts osclllator feeding voltages into the
antenna circuit and radiating interferences which could be de-
tected by sensitive radio receiving or radio direction finding
equipments in the same or close vicinity.

The Scott Marine Radlo Recelver 1is desigﬁed for operation from a
115 volt DC source or 115 volt 60 cycle single phase AT source.
Power consumption is 78 watts.

The audio frequency circuilts of the receiver are designed to per-
mit the use of one palr of standard 600 ohm head telephones
separately or in conjunction with a suitable loud-speaker of the
permanent magnet type, coupled to the receiver with a 600 ohm
matching transformer or with a number of loud-speakers with self-
contained amplifiers, installed in various locations throughout
the vessel and fed by low impedance transmission lines.

The Scott Marine Radio Receiver consists of one major unlt. This
unit as supplied, employs the cablinet type of construction and 1is
designed for installation atop an operating table or bench.

All operating controls and phone jack are mounted on the front
panel of the receiver. Power, antenna, ground, audio output,
record player input and fuses are located at the rear of the
receiver,

1-1
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. DESCRIPTION

2.1 Gensersal

The Scott Marine Radlio Receiver is a superheterodyne type re-
ceiver. The electrical circuits employed for signal reception
on all frequency ranges comprise one stage of R.F. amplifica-
tion, first detector or mixer, a separate high frequency oscill-
ator, two stages of intermediate frequency amplification operat-
ing at 455 kilocycles, a diode type second detector, two stages
of resistance coupled audio amplification, and a push pull audio

frequency power
set of elements
utilized for an
i1s provided for
supply provides

output stage. The second dsetector utilizes one
of a dual diode, the other set of elements is
efficient pesk nolse limiter. A separate stage
the T.W. oscillator. A self contained power
the necessary DG voltages for operation of the

receiver from either an AC or DG power source. Inverse feedback

is incorporated

on the 60 ohm audio output winding of thse output

transformer to maintain a relatively constant voltage across the
primary of the output transformer when the output load, connected
to the 60 ohm winding, is varied upon connection of one or more
amplifier type loudspesakers.
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2.2

2.3

Paragraph 2

Frequency Range

The receiver covers the frequency range of 0.54 to 18.6
megacycles in four bands as follows:

Band Frequency rangs
1 C.54 1.6 megacycles
2 1.35 3.58 megacycles
3 3.4 - 8.8 megacycles
4 8.5 - 18.6 megacycles

Audio Output Connections

A phone jack 1s mounted on the front panel and 1s supplied
from one of three secondary windings of the output trans-
former. A maximum of 100 milliwatts in a €00 ohm load is
avallable st the phone jack.

The same secondary winding which supplies output to the
phone jack is also connected to three terminals at the
rear of the receiver, marked 60 ohms and center tap. This
winding is centertapped for balanced line operatlon and is
capable of supplying, by virtue of the Inverse feedback
associated with the audio circuits of the receiver, sub-
stantially constant voltage at the 60 ohm terminals of the
recelver, for any variation in load impedance from 60 to
600 ohms. Undlstorted audio output of 1.5 watts in a load
of 600 ohms 1s availasble at these terminals. A second
winding of the output transformer 1s connected to four
terminals at the rear of the receiver, marked O, 200, 300,
600. These terminals are provided for connection of one,
two or three loudspeakers of the permanent magnet type
having a matching transformer of 600 ohm input lmpedance.
Undistorted audio output of 1.5 watts is avallable at
these terminals.

FOR ANY INSTALLATION, ONLY ONE OF THE TWO SETS OF SPEAKER
TERMINALS MAY EBE EMPLOYWD AT ANY ONE TIME FOR SUPPLYING
AUDIO POWER TO LOUD SPEAKER CIRCUITS. Head-telephones
may be used at any time in conjunction with elther of the
speaker connections,.

A third winding of the audlo output transformer 1s used to
supply audio output to a monitor speaker mounted on the
front panel. Undlstorted audio output of 0.5 watts 1s
avallable for the monitor speaker.

Antenna Connectlons

A concentric line jack J-105 1s mounted at the rear of
the recelver for antenne and ground connections. A con-
centric line plug P-101, which mates with the concentric
jack 1is furnished as part of the equlipment.



GENERAL DESGRIPTION Section 1
7 i Paragraph 2

> The. input circuit of the Receiver is primerily designed for

- operation with a separate antenna not used for other equip-

-~ 'ment. A conventional single wire antenna will suffice. Such

-~ a single wire antenna should be spaced at least six feet

.~ .away from any parallel stay, mast or stack. It should be
-well insulated and erected as high as possible. The recom-

. ménded minimum overall length of antenna and lead-in 1is

.. fifty feet. The antenna proper-should be erected out in

"~ the open as much as possible. { A one-half megohm static-

“drain resistor should be permanently installed between the

‘antenna and ground.

TR e

In imple antenna-ground com’
ol he center pin of the ar
Pl i lezd to the shsll of
'gi A GROUND OF ANY KI
< PERIY POLARIZED. S

3

2,5 Power Requirements

' The Radilo Receiving Equipment is designed to operate from
~ .either 115 volts DC or 115 volts 60 cycle single phase AC.
" Line current at 115 volts is .62 amperes. The nominal power
‘consumption at 115 volts AG or DC is 78 watts.

Connection to the power source should be made through the
polarized receptacle J-103 at the rear of the receiver. This
receptacle is a three pole polarized receptacle. Number one
and three poles are used for connectlon to the power source
and number two pole is grounded to the chassis frame. A
mating plug P-102 is furnished for connection to the power
‘source. The two leads of the power line should be connect-
ed to terminals one and three and the shield of the power
cable connected to terminal two. When the receiver is to.
be used on a DC power source the polarity of the power source
must be ascertained and the positive side connected to ter-
minal 1 of the power input plug P-102, the negative side of
the DT line should then connect to terminal 3 of plug P-102.
The fuses in the power supply line are mounted adjacent to
' the power input receptacle at the rear of the receiver. The
fuse mountings are of such design that the fuse, which 1is
of the cartridge type, 1s replaceable without the use of
tools, and without the necessity for the removel of the re-
ceiver chassis from its cabinet.

2.6 Record Player Connections

Provision is made at the rear of the chassis for connection
of a record player pickup of the high-impedance type. A low
impedance pickup may be used with the proper matching trans-
former. ‘

¢

;‘._ .
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Paragraph 2-3
2.7 Tube Complement

The vacuum tubes employed in the Scott Marine Radio re-
celver are as follows:

Symbol Tube Type Function

V-101 6K7 R.F. amplifier

V-102 12J5GT H.F. osclllator

V=103 12847 First detector mixer

V-104 12SK7 First IF amplifier

V-105 128K7 Second IF amplifier

V-106 12H8 Second detector, AVG, N.L.
V-107 12SN7GT Pirst audio, C.W. oscillator
V-108 12SN7GT Second audio, phase inverter
V-109 25L6GT Output audio amplifier

V=110 25L6GT Output audio amplifier

V-111 1629 Tuning indicator

V=112 25Z6GT Rectifier

3. GONSTRUGTION

The Scott Marine Radio Receiver is primarily designed for top of
table or bench mounting. It is furnished with 1ts chassis housed

in a metal cabinet supported with rubber shock-mounts. The front
panel to which the chassis is secured, forms the enclosure for one
side of the cabinet. The general appearance and type of construc-
tion employed are shown in Figures 1 and 2. Clearance apertures
in the rear provide access to the antenna and power receptacles,
fuses, speaker and record player connections.

When the chassis assembly is housed in the cabinet, it is secured
to the cabinet by the front panel through the use of elght knurled,
captivated type thumb screws, which pass through four slots in ’
opposite edges of the panel and engage with nuts in the flanged
sides of the front opening of the cabinet. The captivated type
thumb screws are retained, when loosened, in groups of four in re-
movable angles which also serve as "trim" for the front side cor-
ners of the cabinet, by concealing the mounting screw slots in the
front pansel. Two knobs are convenlently arranged on the front
panel to permit the insertion and removal of the chassis assembly
without subjecting any of the operating controls to strain.
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The construction of the chassis assembly and the arrangement and
mounting of the component parts are clearly depicted in Figures 4
end 5. All vacuum tubes are accessible from the top side of the
chassis upon removal of the chassis from the cabinet. The design
and construction of the chassis assembly and arrangement of the com-
ponent items provides a high degree of accessibllity to all items
for inspection; servicing or replacement. A bottom cover plate, not
shown in Figure 5 completely encloses the bottom of the chassls prop-
er. It is provided as an added shielding feature, and for the pro-
tection of the underside chassis mounted components against dameage
due to careless handling. It is secured to the chassis with captive
type screws so that it 1s readily removable.

The receiver panel layout is shown in Figure 1 and the locatlon and .
functions of the various controls are described in Sectlon IV.

The Radio Receiver is designed to minimize radiation from the high
frequency oscillator. This 1is accomplished by isolating the antenna
input circuits from the first detector (or mixer) and the high fre-
quency oscillator circuits, through the use of extensive shielding
end flltering. :

A separate shielded compartment, designed as a complete sub-assembly
and easily detachable from the chassis for inspectlon or servicing
of component parts, contains all the R.F. transformers and assoclat-
ed switches for the antenna section of the recelver. This sub-
assembly as shown in Figure 5 is mounted at the rear under side of
the chassis. Details of the construction and arrangement of the com-
ponent parts is shown in Figure 6 which shows the compartment with
the cover removed.

A second shielded compartment, constructed and mounted in the same
manner as for that containing the antenna circuilt elements, but larg-
er in overall dimensions contains all the R.F. transformers and
assoclated switches for the mixer and oscillator clrcults. The
arrangement of the component parts is shown in Figure 7 which shows
the unit with the shield cover removed.

The R.F. amplifier tube is mounted in a horizontal position in a
socket which is provided with a clamp for securely grounding the
tube shell. The socket is mounted at the rear of the receiver

chassis and is completely shielded with a removable shield cover.

1-8
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, Section 2
GIRCUIT DESGRIPTION Paragraph 4-5

Section II CIRCUIT DESCRIPTION

4, GENERAL

The actual schematic diagram of the Scott Marine Radio Recelver is
shown in Pigure 1ll. For purposes of illustration, 1t will be assumed
that the circults are set up as for signal reception on Band 1

(.54 = 1.6 MC) as shown in the diagram. The following description
will refer therefore, to the symbol numbers of the circult elements
of this band. It shall be assumed that unless otherwlse noted, the
desceription will be equally applicable to Bands 2 - 3 - 4.

5. SIGNAL FREQUENCY CGIRCUITS

Signal input to the receiver through concentric jack J-105 is con-
nected to the primary winding of antenna input transformer T-10l by
switch S-101A. Wave trap inductor L-101 is provided to attenuate
signals at IF frequency (455 KC). This circult 1s tuned by series
connected capacity C-101 and tuned to 455 KC by adjustable iron
core E-114., An selectrostatic shield, at ground potentlal, separ-
ates the secondary winding from the primary winding. The second-
ary winding together with varlable ailr dielectric capacitor (-104
(&4 and B) constitutes the first tuned circult. Transfer of r-f
signal, at the resonant frequency of this tuned circult, from the
antenna to the control grid of R.F. amplifier tube V-101, 1is
accomplished by inductive coupling through antenna lnput trans-
former T-101. Variable capacitor G-104 1s a two sectlon capacitor,
both sections being connected in parallel on Bands 1, 2, and 3 by
means of switch 8-101B. On Band 4, capacitor section C£-104B 1is
switched out of the circuit and C-104A alone used. Variable cap-
acitor G-104 is ganged with variable capacitor £-117 to provide
uni-controlled tuning of the receilver. The secondary winding of
transformer T-101 is provided with an adjustable iron core for 1in-
ductance trimming and a shunt connected variesble trimmer capacltor
C-106., These trimmer elements permit the accurate alignment of the
tuned circuit at both ends of the frequency band and are accessible
for adjustment as shown in Figure 5. The high potential end of the
tuned circuit 1is connected to the control grid of R.F. amplifier
tube V-101 by switch S-101B and through coupling capacitor C-103,
The low potential end of the tuned circuit is returned to chassis
ground. The d-c blas return from the control grid of R.¥. amp-
lifier tube V-101 to the A.V.C. line is closed through resistor
R-101.

Plate potential from the high voltage d-c line 1s applied to the
plate of R.F. amplifier tube V-101 through decoupling resistor
R-109, bypassed to ground by capacitor C£-134A and through R.F.
transformer T-105 primary. Screen potential 1s applied through
resistor R-103 bypassed by capacitor C-111B. The suppressor 1is
connected to the cathode. Initial grid bias is obtained by means
of cathode resistor R-102 bypassed by capacitor C-111A. One side
of the heatsr of V-101 connects to the power input circult, the
other side connects to the heater of V-107,

2-11
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The smplified signal from the plate of R.F. amplifier tubs V-10l is
transferred to the signal grid of mixer tube V-103, through R.F.
transformer T-105. The primary of T-105 1s untuned, the secondary
winding together with variable capacitor C-117 (A and B) constitute
the second and final tuned circuit operating at signal frequency.
The high potential end of the tuned circult is connected to the sig-
nal grid of mixer tube V-103 by switch S-101C through coupling cap-
acitor C-116. The low potential end of the tuned circuit connects
to chassis ground. Adjustable iron core E-106 and parallel connect-
ed trimmer capacitor C-112 are provided for purposes of circuit
alignment. The DC blas return from the control grid of mixer tube
V-103 to the AVC line is closed through resistor R-104 and filter
resistor R-113 bypassed to ground by capacitor C-1444A.

Screen potential from the high voltage DC line 1s applied to the
screen of mixer tube V-103 through resistor R-108 bypassed to
ground by capacitor £-134B. The suppressor 1s internally connected
to the shell of the tube. Initial bias is obtained by means of
cathode resistor R-106 bypassed to ground by capaclitor C-120B.

6. HIGH FREQUENCY OSGILLATOR GIRCUITS

The high fregquency oscillator circuit is of the "electron-coupled”
type. The tuned circuilt consists of tapped inductor T-109, shunt-
ed with varisble trimmer capscitor (-125 and is tuned by variable
cspacitor G-117 (C and D). Inductor T-109 is provided with an ad-
justable iron core for inductance adjustment. Fixed capacltor
€-124 shunted by variable trimmer capacitor C-123 is provided to
modify the tuning of the H.F. oscillator so thHat it will maintain
a fixed frequency difference of 455 kilocycles with respect to the
signal frequency when tuning capacitors C-104, C-1l17AB and ¢-117CD
are varlied from minimum to maximum capacity.

The high potential end of the tuned circuit is connected to the
control grid of H.F. oscillator tube V-102, through switch S-101D
and fixed capacitor C-122. This grid is returned to the ground
bus through resistor R-110 and RF choke L-104. The low potential
end of the tuned circuit is also returned to the ground bus through
RF choke L-104. The cathode of the H.F. osclllator tube V-102 1is
connected to the tap of inductor T-109 through switch S-101D and
through coupling capacitor G-121 to the oscillator injector grid
of mixer tube V-103. This grid is returned to ground bus through
resistor R-107. The plate of the H.F. oscillator tube V-102 is
connected to the high voltage DC line through resistor R-11l1l and
R-116 bypassed to ground by capascitor £-1324, C-132B and C-138B.
One side of the heater circwit of the H.F. oscillator tube V-102
connects to the power input line through RF choke L-103 bypassed
to ground by capacitor C-133A. The other side of the heater con-
nects to the heater of second detector tube V-106 through RF
choke I-102, bypassed to ground by capacltor C-133B.

2-12
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7. I.F. AMPLIFIER CIRCUITS

The signal frequency arriving at the control grid of mixer tube
V-103 and the H.F. osclillator frequency arriving at the injector
grid of this tube are mixzed (or heterodyned) and the resultant
difference frequency (455 kilocycles) 1s fed to the input of the
I.7. amplifier.

Transfer of IF signal from the plate of the mixer tube V-103 to
second detector tube V-106 is accomplished by inductive coupling
through IF transformers T-113, T-114, T-115 and amplified by tubes
V-104 and V-105. First IF transformer T-113 consists of two tuned
circuits, primary and secondary with the secondary tuned circult:®
operating in conjunction with switch S-1024 and a taspped tertlary
winding, to provide three degrees of selectivity by changing the
coefficient of coupling with the primary circuit. The primary and
secondary windings are each tuned to 455 kilocycles by fixed cap-
acitors C-136 and C-137 and adjustable iron cores E-115 and E-116.
These cores are accessible for adjustment through the top of the
shield can for E-116 and at the bottom of the recelver for E-115.
The high potential end of the primary tuned circult connects to
the plate of mixer tube V-103 through a shislded conductor while
the low potential end connects to the high voltage DC line through
reslstor R-112, bypassed to ground by capacitor C-135A. The high
potential end of the seccndary tuned circuit 1s connected to the
grid of first IF amplifier tubs V-104 while the low potential end
{s connected to the AVC line through resistor R-105, bypassed to
ground bus by capacitor ¢-128A. DC potential from the high volt-
age DC line 1is applied to the screen and plate of first IF amp-
1ifier tube V-104 through resistor R-115, bypassed to ground by
capacitor C-135B. Initial cathode bias is cbtained through re-
sistor R-114, bypassed to ground by capacltor c-1394A. The sup-
pressor 1is connscted to the ground bus. One side of the heater

of the first IF amplifier tube V-104 1is connected to the heater

of tuning indicator tube V-111. The other side of the heater con-
nects to the heater of mixer tube V-103.

Second IF transformer T-114 1s identlcal to first IF transformer
with respect to design, construction, and operating character-
istics accordingly, except for differences in symbol designations.
The circuit description of first IF transformer T-113 is appli-
cable to this transformer.

The circuit arrangement of second IF amplifier tube V-105 1s the
same, except for symbol designations as for first I¥ amplifier
tube V-104 except that the grid is returned to ground bus instead
of A.V.0. One side of the heater of second IF amplifier tube
V-105 connects to the heater of mixer tube V-103. The other side
of the heater connects to the heater of second detector tube V=-106.

2-13
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Third IF transformer T-115 consists of a tuned primary circuilt and
an untuned secondary. The primary circult consists of the primary
winding shunted by a fixed capacitor C-142 and permeability tuned
by iron core E-119 which is accessible for adjustment at the bottom
of the chassis. Plate potential is applied to the plate and screen
of second IF amplifier tube V-105 through resistor R-118, bypassed
to ground by capacitor €-1356. The high potential end of the sec-
ondary winding feeds the second detector diode while its low poten-
tial end connects to ground bus through diode load resistors R-119
and R"lzo L3

8. SECOND DETECTOR CIRGUITS

Tube V-106 is a dual dlode tube, one sectlion V-106A4, is used as a
second detector, the plate of which i1s connected to the high poten-
tial end of the secondary winding of the third IP transformer T-115.
The cathode is connected to ground bus, thus the tube acts as a
helf wave rectifier. The voltage appearing across diode load re-
sistors R-119 and R-120 is filtered by resistor R-121 and capacitor
€-144B and the resulting direct current AVC voltage is used to con-
trol the gain of amplifier tubes V-101, V-103, V-104, the degree of
control being dependent on the strength of the incoming signal.

The second section V-106B of the twin diode tube V-106 is utilized
&s & peak noise limiter. The audioc voltage appearing at the junc-
tion of R-119 and R-120 as 8 result of the demodulating action. of
the second detector V-106A, is normally coupled to the input of the
first AF emplifier when switch S-102C is set at the center ("OFF")
position. When switch S-102C 1s set at the left ("N.L.") position,
the input to the first sudio amplifier is coupled to the cathode of
V-106B which is biased negative by DC voltage developed across fil-
ter resistor R-122 and capacitor C-119A. In operation under condi-
tions of reception of a steady signal or a signal which varies
slowly in amplitude, the plate of V-106B is positive with respect
to 1ts cathode, thus permitting the sudio voltage appearing on the
plate of V-106B to be conducted to the cathode and then to the in-
put of the first A.F. emplifier tube. If a surge noise potential
suddenly appears across the dlode load resistor R-119 and R-120 the
plate momentarily assures a less positive or even & negative poten=-
tial with respect to its cathode and the input to the audio ampli-
fier is momentarily cut off. By the time the cathode hes begun to
assums an appreclably higher negative potential, the nolse pulse
will usually have decayed and the diode will again conduct allowing
input to the audio amplifier.

DC potential from the A.V.C. line if further filtered by resistor
R-145 and capacitor (¢-119B and applied to the control grid of elect-
ron-ray indicator V-1ll. This DG voltage regulates the shadow angle
of the electron-ray tube to indicate when the receiver is tuned to
resonance with the received signal.
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CIRCUIT DESGRIPTION Section 2
Paragraph 9-10

9. . W. OSCILLATOR CIRCUITS

One section of dual triode tube V-107 is utilized as a (C.W. oscill-
. ator. The C.W. oscillator circult normally operates at the IF fre-
quency 455 kilocycles. It provides an R.F. potential with which an
unmodulated IF signal at the second detector can heterodyne to pro-
duce an asudible beat note and is intended for the reception of T.W.
signals. The frequency of the C.W. circuit is determined by in-
ductor T-116, parallel connscted capacitor (-162 and adjustable
iron core E-120. - A variable air trimmer capacitor C-183 1is con-
nected across inductor T-118 and i1s controlled from the front oper-
ating panel, this capacitor is provided to control the frequency of
the C.W. oscillator circuit within narrow limits. DC potentlal 1s
applied to the plate of C.W. oscillator tube V-107B through switch
8-102C and resistor R-143, bypassed to ground by capacitor C-160.

10, A. ¥. AMPLIFIER CIRCUITS

The A.F. voltage developed across the diode load resistors R-119
and R-120 as a result of the demodulating action of second detec-
tor diode V-106A, is applised to the control grid of first A.F. amp-
lifier tube V-107A, through capacitor £-145 and A.F. gain potentio-
meter R=-125.

Switch S8-103 operates to transfer the audio input to A.F. galn con-
trol R-125 and hence the input circuilt of the first A.F. amplifier
tube V-107A from the second detector circuit to "PHONO™ terminals
E-121 to permit the operation of the audio amplifier system of the
receiver with a high impedance record player pick-up. Low imped~
ance pick-ups may also be employed provided that their connection
to terminals E-121 are made through sultable matching transformers.

Amplification of the A.F. signals from the second detector ls ac-
complished by resistance-capacity coupling between first A.¥. amp-
1ifier tube V-107A and output power amplifier tubes V-109 and
V-110. Transfer of audio frequency energy from the plate of out-
put amplifier tubes V-109 and V-110, to head telephone jack J-104
and loud speaker terminal E-122 1s accomplished through output.
transformer T-117 which matches the plate impedance of the tube
with the various output loads with which the receiver is designed
to work.

Resistor R-141 is connected in the phone jack circuilt to reduce the
maximum undistorted output available at the phone jack to approx-
imately 100 milliwatts.

Inverse feedback is provided for the first and second A.F. amplifier
circuits to maintain constant voltage output across the €60 ohm
speaker terminals for & variation in output load impedance of 60 to
600 chmsa.
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CIRCUIT DESCGRIPTION Section 2
Paragraeph 10

DG potential is applied to the plate of first A.F. amplifier tube
V-1074A through plate load resistor R-128 and filter resistor R-129,
bypassed to ground bus by electrolytic capacitor $-148. Bias is
applied to the cathode through resistor R-126 which returns to
ground bus. One side of the heater of V-107 connects to the heater
of V=101, the other side connects the heater of V-=108.

A.F. signal from the plate of first audio tube V-1l07A, is transferr-
ed to the grid of second audio tube V-108 through capacitor &-147
and series resistor R-130. The grid of V-1084 is returned to ground
bus through resistor R-131l.

A.F. signal from the plate of V-108A 1s fed back through capsacitor
£-150 and resistor R-134 in series, to the grid of V-108B. This
signal will be 180 degrees out of phase with that appearing on the
plate of V-108B therefore, the two triode sections of V-108 will act
as a push-pull driver. The grid of V-1l08B is returned to ground bus
through resistor R-133. DG potentlal is applied to the plate of
V-108A through resistor R-136 and to the plate of V-108B through re-
sistor R-135. Bilas is applied to the cathodes of both triode sec-
tions through resistor R-132 bypassed by electrolytic capacitor
3‘149 ®

A.F. signal is transferred from the plate of V-108A to the grid of
V-109 through capsascitor C-152 and from the plate of V-108B to the
grid of V-110 through capacitor $-153. The grid of V-109 1s re-
turned to minus seven volts through resistor R-140 and the grid of
V-110 is returned to minus seven volts through resistor R-139. Cep-
acitor C-151 is connected across both grids to prevent parasitic
oscillation due to unbalance in the push-pull amplifier.

DC potential &8s applied to the plates of output amplifier tubes
V=109 and V-110 through output transformer T-1l7 primary which is
centertapped. The cathodes of V-109 and V-110 are returned to
ground bus. One side of the heater V-109 connects to the heater of
V-108, the other side connects to the heater of V-110, the other
side of the heater of V=110 connects to the heater of V-1ll2.

AF signal from the plate of V-109 is fed back to the plate of V-108A
through resistor R-137 and from the plate of V=110 to the plate of
V-109B through resistor R-138. This feedback arrangement 1s pro-
vided to supply more constant voltage output at the loudspeaker ter-
minals when the output loed impedance 1s varied.

Variable potentiometer R-152 and serles connected capacitor C-170
constitute the control for regulating the fldelity of the audio amp-
lifier system of the receiver. The series comblnation 1s connected
across the plates of twin triode tube V-108.

Qutput transformer T-117 is provided to transfer the A.F. signal

from the sudio amplifier of the recelver to the loudspegker connec-
tions.
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CIRCULT DESGRIPTION ’ Section 2
Paragraph 11

1l. RECTIFIER POWER CIRCUITS

The Scott Marine Radio Receiver is designed for AG-DC operation,
therefore, no power transformer is used. The heaters of all tubes
are connected in series in two circuits. In one circuit V-101,
v-107, V=108, V-110, V-109 and V-112 are connected in series with
resistor R-150. The other heater circult consists of V-192, V-106,
V-105, V-103, V-104 and V-11ll in series with resistor R-151.

Rectifier tube V=112 is utilized to supply DC potential for opera-
tion of the receiver when used with an AC power source. The pul-
sating DC potential from the cathodes of V-112 is filtered by iron
co§eeinductor L-105 and electrolytic capacitors C-156, C-157 and
C-1584A,
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Scott Marine Radio Receiver
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INSTALLATION AND INITIAL ADJUSTMENTS Section 3
: Peragraph 12-14

Section III INSTALLATION AND INITIAL ADJUSTMENTS

12. UNPACKING THE EQUIPMENT

After unpacking the equipment, it should be inspected for any poss-
ible damage that might have resulted from careless handling in
transit. Meke certain that all vacuum tubes are firmly ssated in
thelir sockets.

13. INSTALLATION

in planning ean installation a location should be selected which 1is
close to the antenna lead-in and power source. Care should be taken
to provide adequate clearance from the back of the recelver to the
bulkhead or nesrest obstruction in order to provide access to the
power input plug, antenna-ground plug, speaker output or record play-
er Input connections and fuse receptacles.

For & permanent installation, four holes, large enough to pess 3/8
inch bolts should be drilled in the mounting base of the cabinet
which can then be mounted on the bench or table.

14, QCONNECTIONS TO REGEIVER
l4.1 Power Connections

The Recelver may be operated from & 118& volt DG supply or 115
volts 60 cycle single phase power source. Connection to the
power source should be made by means of the three terminal
polarized plug furnished with the equipment. CAUTION: When
a DC power source 1s used, the positive side of the power
source must be connected to terminel (1) of the power supply

nliie . Whar 1nedfne orn AM omtsema~ Ed 20 ok oo

f the pcwer
lu When using an AC source the ungrounded side o
gougaa must be connected to pin #1 of the power plug. An
electrlcianfs test lamg‘mav be used to check polarity.

14.2 Antenna Connections
Ant enna and ground connections are made to the receiver through

the concentric line plug furnished with the equipment. Connec-
tions should be made as outlined in Paragraph 2.4. ‘
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INSTALLATION AND INITIAL ADJUSTHENTS Section 3 .
Paragraph 14

14.3 Loudspeaker Connections

The Radlo Recelving Equipment is primarily designed to be
operated with a separate system of remotely located, parallel
connected speaker amplifiers, The number of such units being
governed by the size and type of vessel, and the number of
loud speaker positions desired throughout the vessel. Con-
nection between the remotely installed speaker amplifiers and
the Radio Receiver should be made with two conductor shielded
cable. The two conductors being connected to the speaker out-
put terminals marked 60 ohms and the shield connected to the
terminal marked CENTER TAP which is grounded to the chassis
internally.

In instasllations where spesker amplifiers are not used, pro-
vision is made at the rear of the receiver for connection of
ons, two or three loudspeakers having a 600 - ohm input imped-
ence. If one loudspeaker is used, connsction should be made
to terminals 0-600. If two speakers are used, 0-300 and if
three speakers are used terminals 0-200.

CAUTION: FOR ANY INSTALLATION, ONLY ONE SET OF LOUDSPEAKER TERMIN-
ALS SHOULD BE UTILIZED AT ANY ONE TIME.

14.4 BRecord Player Connections

A record player pickup may be connected to the terminsals
marked "PHONO" located at the rear of the chassis. If the
plckup is high impedance such as a crystal, direct connection
msy be made. If the pickup 1is low impedance, a matching
transformer must be used.

14.5 Installation Inspection

Before turning the receiver on, inspect all connections to
ascertain that they have been properly made. Then set the
panel controls as follows:

1, Monitor switch in monitor position.

2. R.F. galn control set at zero.

3. TPFidellty control set at ten.

4, A.F. gain control set at zero.

5. Band selector control set to frequency band in which sig-
nals are desired. B .

6. N.L. control to center "OFF" position.

7. Selectivity control to "S" position.

8., C.W. oscillator control set at zero.

The equipment 1is now ready for operation and 1is turned on by
means of switch S-104 when set at "Power™ position.
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OPERATION Section 4
Paragraph 15

Section IV OPERATION
15, OPERATION OF GONTROLS
- All switches and controls (with the exception of the main tuning con-
trol) of the Type CZL-46270 Radio Receiver are ldentified by panel en-

graving.

For feception of Broadcast of M.C.W. signals the followlng procedure
should be followed:

1. Set POWER switch to "Power" position.
2., Set MONITOR speaker switch to ®Monitor™ position.

3. Set BAND SELECTOR control to frequency band in which the
desired signal 1s located.

4, Set SELECTIVITY control at "S¥™ position.

5. Set N.L. control to "OFF"™ position.

6. A&dvance A.F. GAIN control to suitable noise level.

7. Tune the receiver to the spproximaete staetion frequency by
means of the main tuning control. Slowly rotate the tuning
knob back and forth until the signal 1s properly tuned in
as indiceted by tuning indicator tube.

8. Adjust the A.F. GAIN control to the proper output level.

9. Adjust the FIDRLITY control to the desired position to elim-
inste background noise.

With the receiver set up as for M.C.W. reception as outlined above,
the R.F. Gain Control and C.W. Oscillator controls are not effective.

For reception of T.W. signals the controls should be adjusted as
follows:

1. Set POWER switch at "Power™ position.

2. Set MONITOR speaker switch at "Monitor®" position.

3. Set BAND SELECTOR control to frequency band in which the
desired signel is located.

4, Set SELECTIVITY control at "C.W." position.
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OPERATION Section 4
Paragraph 15

5. 8et N.L. control at "OFF" position.
6. Set the A.F. GAIN control to 10.

v7. Advance the R.P, GAIN control to suitable noise level,
8. Set C.W. OSCILLATOR control at O.

9. Tune the receiver to the approximate station frequency by
means of the main tuning control. Slowly rotate the tun-
ing knob back and forth until the signal 1s at maximum
volumse.

The setting of the C.W. OSGILLATOR control will depend upon operat-
ing conditions. When the received signal is free from interference
and is sufficiently strong to override static and circuit nolse 1t
is recommended that the C.W. OSTILLATOR be set at O, As the con-
trol is turned to either side of zero, the C.W. Oscillator 1is detun-
ed from the IF frequency of the receiver; the operator can deter-
mine the extent of this deviation by listening to the pitch of the
background and circuilt nolses. When the pltch of the beat note 1is
2000 or 3000 cycles, it will be found that the receiver has defin-
ite M"single signal®™ propsrties such that one side of the audio beat
note of a received signal will be considerably louder than the
other side. This characteristic is helpful in receiving weak sig-
nals through interference and utilizes the maximum avallable sen-
sitivity and selectivity of the receiver.

If conditions of reception are such that peak noise lsvels inter-
fere with received signals, the N.L. control should be set to the
N.L. ON position. Undsr these conditions the peak nolses will be
chopped off and signals may be received through heavy interference,

Under conditions of reception for M.C.W. signals, in order to widen
the IF selsctivity and passs a wider band of frequencies for better
fidelity, the SELECTIVITY control should be set at ™M", "B" or
"HF" position to suilt conditions.



OPERATORS MAINTENANGE Section 5
Paragraph 16-17

Section V OPERATORS MAINTENANGE

NOTE: SERVICE - EITHER ELEGTRICAL OR MECHANIGAL, SHOULD BE
ATTEMPTED ONLY BY QUALIFIED PERSONNEL AUTHORIZED FOR

SUCH WORK. .

Operation of this equipment involves the use of high voltages. Oper-
ating personnel must at all times observe all safety regulations.

Trouble free reception will be insured through the proper installa-
tion and operation of the receiver and through the use of perlodic

inspections.

16. PERIODIC INSPECTIONS SHOULD BE MADE AS FOLLOWS

1. Daily: Operational check. Tune receiver through each fre-
quency band asnd note operation of all controls.

2., Weekly: Complete operational check, lnspect antenna and
power connectlons.

3, Tube Testing: The tubes should be removed for checking
only when the operation of the receiver
causes doubt concerning thelr condition.
When replacing & tube that has been re-
moved for testing be certain that it 1is
reinserted in the socket in which it orig-
inally was. This will prevent possible
mis-alignment and poor operation of the
recelver.

4, Tuse Failuresy When a fuse blows on the receiver, and
after replacing it with one of equel value
it blows again immediately, do not attempt
to operate the receiver until the cause
has been located and repsired, as serlous
damage may be done to components 1n the
receiver.

17. EMERGENCY CHECKS

Troubles developing suddenly during operation are usueally of & minor
nature that may be corrected without dismanteling the receiver. Check

as’ follows:
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1. Set dead - diasl lamp out.

a. Check setting of all controls to ascertain that they
have not been inadvertantly set wrong.

b. Check power source connections.
¢. Check both fuses at rear of receiver.
d. Replace disl lamp with spare furnisned.

e. Check for burned out tubes. If any one of the tubes
in the series filament string containing the 25Z6GT
rectifier tube burns out, the dial lamp will not light
end all tubes in this string will be out.

2, Set dead - dial lamp on.

a. Check setting of all controls to ascertain that they
have not been inadvertantly set wrong.

b. Check for burned out tubes. If any one of the tubes
in the series filament string containing V-102, V-103,
v-104, V-105, V-106, and V-111, all tubes in this
string will be out.

If none of the above corrections remedy the trouble, the recelver
should be given a complete check to ascertain the fault.

Section VI PREVENTIVE MAINTENANCE

18, In order to insure trouble free service, periodic inspections
as outlined in Section V should be maintained. 1In addition the
recelver should be given a complete inspection querterly, taking
voltage measurements at each socketb to ascertain that component
parts are in good working order. All moving parts should be in-
spected to ascertain that they are in good working order.
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SECTION 7

TROUBLE LOCATION CHART

Sympton

Causg

Remedy

Weak or dead
on all bands

Blown fuse

Replaece from spares

Defesctive tube

Replace from spares or stock

Dial lamp burned out

Replace from spares

Socket voltages wrong

Check associated bypass
capacitors

Check continuity of wiring
and components

Check resistors and switch
contacts

No signal

Check receiver stage by
stage

Check for disconnected or
broken antenna connections

Weak or dead
one band only

No signal

Check 811 coils on specific
band

Check switch contacts

Nolsy Recep-
tion

Defective tubs

Tap all tubes lightly and
replace any that are nolsy

Defective antennsa

Check antenna instellation
and connection

Defective component

Tap all components lightly
with insulated rod, check
carefully suspected parts

lacitor

Oscillation [Defective tube Replace tubes one at a time
Open by-pass capacitor |Connect good capacitor across
suspected unit, temporarily.
Replace defective unit
Hum Defective tube Replace tubes one at a time
Defective fllter cap- Replace defective unit

Defective by-pass cap-
jacitor

Improper power source
connection

Reverse power input
connection
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CORRECTIVE MAINTENANCE Section 7
Paragraph 19-20

Section VII CORRECTIVE MAINTENANCE

19. When servicing the Radio Receiver the first step should be a
complete check of all tubes. This can be accomplished easlily by
replacing one at a time with tubes of known good quality. All tubes
which are not defective should be reinserted 1n the socket from
which they wers taken. Fallure of a vacuum tube in the recelver

may reduce the sensitivity, cause intermittent operation or cause
the recelver to be completely ilnoperative. Since the heaters of the
vacuum tubes in the recelver are connected in serles, in two strings,
1f one tube in & string burns out all the tubes in that string will
be inoperative until the defective tube is replaced.

ALL TUBES OF A GIVEN TYPE SUPPLIED WITH THE EQUIPMENT SHALL BE CON-
SUMED PRIOR TO EMPLOYMENT OF TUBES FROM GENERAL STOCK.

20. FAILURE OF THE RADIO RECEIVER

In case of failure or breakdown of the receiver the fault must first
be localized in one portion of the circuilt, this can be accomplished
by observation of some peculiar actlon of one of the controls or by
checking the receiver against test data tabulated in Paragraph 26.
It must be remembered that resistance or voltage checks will not
positively locate certain faults. ¥For instance, an open circulted
by-pass capacitor will not appear in polnt to point resistance tests
and may introduce regeneration or oscillation in certain circuits
which effect the stage gain of other circuits. Similarily, a short
circuit occuring in a low resistance inductor will not appear in =&
point to point resistance test and if the short appears in an R.F.
coil, a false indication of the necessity for realignment may
result,

By-pass or filter capacitors, which develop poor internal connec-
tions or which become open-circuited, will cause decreased sensi-
tivity and/or poor stability. An open unit can be located by tem-
porarily connecting a good capacitor in parallel with the unit under
suspicion. Failures of any by-pass or filter capacitor may serious-
1y overload resistors of assocliated circuits. Overloads of suffi-
cient magnitude to permanently damage a resistor will cause the
painted surface of the resistor to be scorched, making the defec-
tive unit easy to locate by visual inspection.

Loose connections, causing intermlittent or nolsy operation, and
which cannot be found by point to polnt resistance tests, can usual~
1y be located by individually testing each circult element, or by
tapping or shaking the component under suspiclon, when the receiver
is adjusted for normal operation.



CORRECTIVE MAINTENANCE Section 7
Paragraph 21-22

21. VOLTAGE AND RESISTANGE TESTS

Teble 1 lists the tube socket voltages and cathode currents for var-
ious settings of the controls. All voltages are measured between
the ground bus and socket terminals. Voltage measurements listed
are mede with a DG voltmeter 1000 ohms per volt using the highest
range scale that can be easily read. The recelver should be connect-
ed for normal operation and the controls adjusted as listed in Table
l. Line voltage should be 115 volts AC or DC. Reslstance measure-
ments are listed in Table 2. All resistance measurements are made
between ground bus and terminal. The most suitable scale for the
measurement being taken, should be used. The receiver should be dis-
connected from the power source with controls adjusted as listed in
Table 2.

22. ALIGNMENT DATA

Should realignment of the Radlo Receiver become necessary, the follow-
ing alignment deta should be carefully studied before making any cir-
cuit adjustments. It is important that the operator understand the
functions of each circuit element so that correct alignment may be
made quickly and accurately.

A1l alignment and measurements may be made with a signal generator
capable of producing both & 30% 400 cycle modulated signal or an un-
modulated signal between 400 kilocycles and 20 megacycles and a Gen-
eral Radio Type 583A or equivalent output meter. For RF alignment
and measurements at the antenna input a Standard RMA dummy antennsa
as shown in Figure 9 should be used.

Before proceeding with the alignment of any circuilt of the recelver,
the chassis must be removed from the cabinet, and the bottom cover
plate of the chassis removed. For IF alignment the bottom cover
shield of the oscillator-converter compartment must be removed.

The Receiver must be connected to a 115 volt AC or DC power source
and the controls set as follows unless otherwise noted.

Control Position
Power Switch Power
Monitor Switch Moniter
R.F. Gain Maximum (10)
AF, Gain As noted
Fidelity Meximum (10)
Band Selector As noted
N.L. Control off
" Selectivity Mod. (8)
C.W. Osc. 0
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Table 1 TUBE SOGKET VOLTAGES AND TATHODE CURRENT

Variable
: Voltages Currents
Terminal FAn I Symbol | setting | DE Volts | DC MA
V-101 Grid Cap 0
Cathode 8 S-102 MOD. 0.7 8.1
s-102 C.W.
R=-148 0 17.5
R=-148 10 0.7
Suppressor 5 S-102 MOD. 0.7
S-102 C.¥W.
R-148 0 17.5
R-148 10 0.7
Screen 4 1056
Plate 3 105
V-102 Grid 5 0
Cathode 8 0 10
Plate 3 105
V-103 Grid #1 5 0
Cathods 6 S-102 MOD. 0.5 11.7
8-102 C.W.
R-148 o} 17
R-148 10 0.5
Grid #3 8 0
Grids #2 & 4 4 85
Plate 3 100
V-104 Grid 4 0
Cathode 5 5-102 MOD. 17
S-102 C.W,
R-148 0 17.5
R-148 10 0.7
Suppressor 3 » 0]
Scresn 6 95
Plate 8 95
V-105 Grid 4 0
Cathode S S 17
Suppressor 3 ¢
Scresen 6 95
Plate -8 S-103 N.L. 85
S-103 OFF 95
S-103 PHONO 0
V-~-106A Cathode 4 0 0
Plate 3 0
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Table 1 TUBE SOCKET VOLTAGES AND CATHODE CURRENT (Cont)
Variabls
. Voltages Currents
Terminal Pin ™ avmbol Setting | DC Volts | DC MA
V-106B Cathode 8 0 0
Plate 5 0
V-107A Grid 1l 0
Cathode 3 0 10
Plate. 2 S-102 MOD. 0
S8=-102 C.W. 6.5
¥-107B Grid 4 0
Cathode 6 0.7 10
Plate 5 10
w1084 Grid 1 0
Cathode 3 l.4 10
Plate 2 50
V-108B Grid 4 0
Cathode 6 l.4 10
Plate 5 50
¥-109 Grid 5 3.5
Cathods 8 0 53
Screen 4 110
Plate 3 100
V110 Grid 5 35
Cathode 8 0 83
Scrsen 4 110
Plate 3 100
V111 Grigd 5 0
Cathode -8 0] 3
Target 4 105
Plate 3 3
V=112 Cathode
l1 &2 4.8
Plate 1 & 2 3«5 | 115
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Table 2: POINT TO POINT RESISTANGE
TERMINAL TO GROUND BUS

variable Resistance
Terminal Pin Ohms
Symbol Setting Plus or Minus 10% |
V-101 Grid Cap S-102 MOD. 1.91 meg.
8-102 C.W. « 47 mege.
Cathode 8 §-102 MOD. 56
S-102 C.W,
R-148 0] 1556
R-148 10 56
Suppressor 5 S-102 MOD. 56
S-102 C.¥W.
R-148 0] 1556
R-148 10 56
Screen 4 12660
Plate 3 10260
V-102 Grid 5 47050
Cathode 8 50
Plate 3 g976
¥-103 Grid #1 5 20000
Cathodse 6 8-102 MOD. 56
g-102 C.W.
R-148 ° 1586
R-148 10 ‘ 56
Grid #3 8 8-102 MOD. 2.38 meg.
8-102 C.W. - «94 meg.
Grids 2 & 4 4 12100
Plate 3 10380
V-104 Grid 4 8-102 MOD. 1.91 meg.
S-102 C.W, «47 meg.
Cathode 5 S-102 MOD. 56
S-102 C.%.
R-148 ’ 0 1556
R-148 10 56
Suppressor 3 : 0
Screen 6 10380
Plate 8 10380
Vv-105 Grid 4 S-102 MOD. 4,7
Cathode 5 680
Suppressor 3 o
Screen 6 10380
Plate 8 S-103 N.L. 10380
S-103 OFF 10380
S-103 PHONO Infinite




Table 2: POINT TO POINT RESISTANCE (Continued)
TERMINAL TO GROUND BUS
varisble Resistance
Terminal Pin Chms
: Symbol Setting Plus or Minus 10%
V-106A4 Cathode 4 -0
Plate 3 S-102 MOD. «44 meg.
8-102 Ciw. .505 mesc
V-106B Cathode S-102 MOD. 2.26 meg.
8‘102 C.¥W. +89 mﬁgo
Plste 5 S-102 MOD. <22 meg.
8‘102 CoWo 018'7 mego
V-1074 Grid 4 R-125 0 0
R-125 10 «25 meg20%
Cathode 6 1500
Plete S «58 meg.
V-107B Grid 1 47000
Cathode 3 1.34
Plste 2 sS-102 MOD. Infinite
S-102 C.¥%. 0 229 meg.
V-108A Grid 4 39000
Cathode 6 560
Plate 5 52300
V-108B Grid 1l 47000
Cathode 3 560
Plate 2 52300
V=109 Grid S Oe«2 meg.
Cathode 8 Q
Sereen 4 9700
Plate 3 9890
V-110 Grid S 0.2 meg.
Cathode 8 0
Screen 4 8700
Plate 3 9890
V=111 Grid 5 8-102 MOD. 2.42 meg.
‘ 8-102 C.W. 2.2 mego
Cathods 8 0
Targst 4 8700
Flate 3 2.2 mege.
V=112 Cathode
l &2 4-8 g770
Plate 1 & 2 3=5 482




CORRECTIVE MAINTENANCE Section 7
Paragraph 22-23

400 MMF 400 Ohms

— " VWW————
200 MMF
—A— b
To Signal 20 Microhenries To Recelver
Generator YTV Y Y —— Input

Fig. 9 Schematic Diagram RMA Standard Dummy Antenna

The complete alignment of the radio receiver may be divided into
four steps.

(1) I.F. Amplifier Alignment
(2) C.W. Oscillator Alignment
(3) High Frequency Oscillator Alignment
(4) Radio Frequency Amplifier Allignment

NOTE: THE CIRGUITS MUST BE CHECKED IN THE ABOVE ORDER WHEN COM-
PLETE ALIGNMENT IS NECESSARY.

23. I. P. AMPLIFIER ALIGNMENT
The intermediate frequency of the Radlo Recelver 1s 455 kilocycles.

Tuning adjustments are provided in each I.F. transformer. These
adjustments consist of adjustable iron cores and are designated by
symbol numbers E-115 to E-119 inclusive as indicated on Schematic
Diagram, Figure ll.

The high potential lead of the signal generator should be connect-
ed to the control grid (terminal No. 8? of the mixer tube V-103
through a .01 mfd. capacitor and the ground lead to any metal part
of the chassis.

The frequency of the signal generator should be carefully adjusted
to 455 kilocycles modulated 30% at 400 cycles and the signal input
to mixer tube V-103, adjusted to provide a reading on the output
meter. Starting with the third I.F. transformer the trimmers
should be adjusted in the following order: E-119, E-118, E-117,
E-116 and E-115.

NOTE: IT IS ESSENTIAL THAT THE INPUT SIGNAL, FROM THE SIGNAL GEN-
ERATOR, BE KEPT BELOW THE THRESHOLD OF OPERATION OF THE
AUTOMATIC VOLUME CONTROL. EXCESSIVE SIGNAL INPUTS WHIGH
WILL CAUSE OVERLOAD OF EITHER THE SECOND DETEGTOR OR AUDIO
GIRCUITS SHOULD ALSO BE AVOIDED.
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CORRECTIVE MAINTENANCE Section 7
Paragraph 23-25

The performance of the I.F. amplifier can be checked against the
following data. For an audioc output of 6 milliwatts across a 600
ohm load the following input values should not be exceeded, if the
I.F. amplifier is 1in proper operating condition.

V-103 grid 250 Microvolts
V-104 grid 1000 Microvolts
V-105 grid 10000 Microvolts

24, C.W. OSCILLATOR ALIGNMENT

With the signal generator connectsed to the mixer tube V-103 grid,
as for I.F. alignment with a 455 kiloecycle signal, with modulation
off and the C.W. O0SC. control set at zero, adjust the C.®W. oscill-
ator inductance trimmer E-120 until zerc beat 1s obtained. This
will properly align the C.W. oscillator ¢ircult.

25, R.F. AND H.F. OSCILLATOR ALIGNMENT

CAUTION: READJUSTMENT OF THE H.F. OSCILLATOR CIRCUIT TRIMMERS
SHOULD NOT BE ATTEMPTED UNTIL AFTER THE NEED FOR SUGH
READJUSTMENT HAS BEEN POSITIVELY ESTABLISHED.

Table 3 gives the alignment frequency, trimmer adjustment and nom-
inal sensitivity for each of the four frequency bands.

The signal generator should be connected through a Standard BEMA dummy
antenna to the antenna-ground input jack. A 400 cycle, 30% modulated
signal should be used. The recelver controls should be adjusted as
listed in Paragraph 22 with the band selector control set to the de-
sired frequency band.

It is important that the H.F. oscillator circults operate at a higher
frequency than that of the R.F. amplifier circuits. Thils can be
checked by tuning in the image of the test signal from the signal
generator. This signal will appear 910 kilocycles lower in frequency
on the dial than the signal frequency and will be considerably weaker
than the signal at resonance, therefore, it may be necessary to In-
crease the output of the signal generator in order to identify the
image signal.

The following general procedure should be employed in the alignment
of the H.F. oscillator and R.F. amplifier circuits. Set signal gen-
erator to high frequency alignment point of desired band. Set

radio dial to high frequency alignment point and adjust correspond-
ing trimmer adjustments for maximum output. Repeat this procedure
for the low frequency alignment point.

The alignment of the R.F. and oscillator circults may be consldered
satisfactory if the signal input necessary to produce a 60 milliwatt
output, measured across a 600 ohm load at the 600 ohm speaker ter-
minals, does not exceed the values given in Table 3.
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CORRECTIVE MAINTENANGE Section 7
Paragraph 25

Sensitivity measurements are made at & 10 to 1 signal to noise
ration as follows:

With the signal generator and receiver set to the same frequency,
turn off the signal generator modulation; adjust the signal gen-
erator output to 10 microvolts; adjust the A.F. gain control on
the receiver to give an output reading of 6 milliwstts. Turn the
signal generator modulation on and adjust the signal generator
output control to give an output reading from the receiver of 80
milliwatts. Repeat this procedure as a check. Then the output
reading of the signal generator will be the sensitivity of the
receiver at a 10 to 1 signal to noise ratio.

TABLE 3

Adjustment
Band Freq. Sensitivity
Osce. Mizer Ant.

1.3 MC C-125 c-112 C-106
1 .2 MC | E-110 10 uv
.6 MG C-123 E-106 E-102

3.3 MG =127 C-113 C-10%7
2 10 uv

1.6 ¥C | BE-111 E-107 E-103

8.0 MO C-129 C-114 £-108
3 10 uv
4.0 HC E-112 E-108 E-1C4

17.0 MG | €-131 C-115 G-109
4 10 uv

10.C MC | E~113 E-109 E-1058
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Table 4 COIL WINDING DATA

Symbol
Desig.

Diagram

Describtion

No.
Turns

Wire
Size

DC
Resise.
Ohms

L-101

L-102
L-103

L-104

L-105

T-101

T-102

T-103

c-101

Gl E £ £

-'ullkw
M%

( _"“§

wMF .

Universal wound coil, 7/16"
dia. form, adjustable powder-
ed iron core, includes C-101,
wax impregnated. .51 MH @
1000 CPS

Solenoid wound, 3 layers,

60 T/layer, 7/16" dia. form.
.15 MH @ 1000 CPS, wax
impregnated

Universal wound, 4 pi,

210 T/pi, 3" dia. ceramic
form, 2.5 MH @ 1000 CPS rated
125 MA DC, wax impregnated,
pigtail leads

Fllter reactor, laminated
iron core, 4.5 H@ 3 V, 60
CPS with 150 MA DC, hermet-
ically sealed

Primary - universal wound on
1" dia. form, 1.27 uH @ 1000
GCPS

Secondary - progressive uni-
versal wound on 1" dia. form,
202 uH @ 1000 CPS, powdered
iron core tuned, wax impreg-
nated, electrostatic shield
is separate unit

Primary - universal wound on
3/4" dla. form, 110 uH @ 1000
CPS

|Secondary - close wound on

3/4" Gia. form, 30 uH @ 1000
gPs, powdered lron core tuned,
wax impregnated, electro-
static shield separate unit.

Primary - universal wound on
3/4" dia, form, 26 uH & 1000
TPS

Secondary - closewcund on
z/4" dia, form, 5.3 ul @ 1000
CPS, powdered iron core tuned,
wax impregnated, electro-
static shield separate unlt

195

180

840

2060

175

ol

g4

60

42%

/41
litz

28 DGC

36 SSEH

28 E

34 SCE

34 SCH

29 E

34 SGH

24 E

5.87

1.6

45

70

14

7.0

3.55

0.71

1.€5

.085




Table 4 CGOIL WINDING DATA (Cont)

Symbol
Desig.

Description

No.
Turns

Wire
Size

DT
Resis |
Ohms

T-104

T-108

T-106

T-107

T-108

T-109

Primary - closewound on Z/4"
dia. form, 1.6 uld @ 1000 CPS
Secondary - spacewound

16 T/inch 1.1 uH @ 1000 ©PS,
powdered iron core tuned, wax
impregnated, electrostatic
shield separate unit

Primary - unlversal wound on
1" dia. form, 204 uH @ 1000
CPS :

Secondary - progressive uni-
versal wound on 1" dia. form,
203 uH @ 1000 CPS, powdered
iron core tuned, wax impreg-
nated ‘

Primary - universal wound on
3/4" die. form, 16.5 uH @
1000 CPs

Secondary - closewound on 3/4%
dis. form, 30 uH @ 1000 TPS,
powdered iron core tuned, wax
impregnated

Primary - closewound on 3/4"
dia. form, 2.9 uH @ 1000 TPS
Secondary - closewound o 3/4"
dia. form, 4.9 uH @ 1000 CPS,
powdered iron core tuned, wax
impregnated

Primary - interwound with
secondary on 3/4" dia. form,
1.1 uH @ 1000 CPS

Secondary - spacewound

16 T/inch on 3/4% dia. form,
1.1 uH @ 1000 CPS, powdered
iron core tuned, wax impreg-
nated

Closewound on 1" dia. form.
Primary - 7.6 uH @ 1000 CP3
Secondary - 79.0 uH & 1000
CPS, powdered iron core
tuned, wax impregnated

23%

6 3/4

60

96%»

6 3/4

12
61+

32 E
24 E

34 SCE

34 SCE

A SCE

29 E

28 DCC
24 E

28 DCC

24 E

32 E
32 E

0.8
045

5.0

7.0

143
082

0.1

.05




Table 4 COIL WINDING DATA (Tont)

DT
Symbol No. | Wire | Resils.
Desig. | Diagram Descripticn Turns | Size | Ohms
T-110 Closewound on 3/4" dia. form
Primary - 2.9 uH @ 1000 CPS 9% 29 E |0.18
Secondary - 1l4.1 uH @ 1000 245 290 E [0.44
CPS, powdered iron core tuned,
wax impregnated
T-111 A |Spacewound 22 T/inch on 3/4"
dia. form
Primary - 0.5 uH @ 1000 CPS 41 | 24 E | .038
Secondary - 2.7 uli € 1000 CPS| 12 24 E «075
powdered iron core tuned, wax
impregnated
il
T-112 Spacewound 16 T/inch on 3/4"
dia. form
Primary - .39 ull & 10C0 (CPS 2 24 E .025
Secondary - 0.72 uH & 1000 4% | 24 E | .037
CPS powdered iron core tuned,
wax impregnated
T-113 # A = Two universal windings on
© 017/16" dia. form spaced 1in
~ ——i1ion centers
: 'Ifiprimary - 320 uH & 1000 CPS 155 | 7/41 | 4.72
: o 4 powdered iron core tuned litz
Secondary - 331 uH @ 1000 CPS | 162 | 7/41 |4.73
powdered iron core tuned litz
Tertiary wound under primary |6 Tap | 7/41
and 1s centertapped at 3| litz
Assembly includes C-136 and
C-137, wax impregnated
T-114 Two universal windings on
7/16" dia. form spaced 13" on
centers
Primary - 352 ul @ 1000 CPS, | 162 | 7/41 |4.93
powdered iron core tuned litz
Secondary - 331 uH @ 1000 CPS,| 162 | 7/41 |4.73
powdered iron core tuned 1 11tz -
Tertiary wound under primary |6 Tap |7/41
and 1s centertapped at 3| 1itz
Assembly includes C-140 and
C-141, wax impregnated




Teble 4 COIL WINDING DATA (Cont)

: ; DC
Symbol No. |Wire |Resis.
Desig.| Diagram Description Turns|Size Ohms
T-115 7 Three universal windings on
7/16" dia. form, one secondary
winding on each side of pri-
mary tightly coupled
P |Primary - 885 uH @ 1000 CPS, 210 |34 SCE| 12.3
@ ] 53 powdered iron core tuned,
~ includes C-142
&S Secondary - 1.45 uE @ 1000 CPS 160 |34 SCE|Total
S untuned each 16.7
Wax impregnated Pi
total
Eé 320
T-116 _4#C-161 [Universal winding on 7/16"
dia. form
q ) o |[Frimary - 14.3 uH @ 1000 ¢PS 35 |34 SCE| 1.34
© S « |Secondary - 363 uH @ 1000 CPS | 165 |34 SCE| 7.16
+< 7 lwound over primary, powdered
O & liron core tuned
Assembly includes T-162,
£-161, R-149, wax impregnated
T-117 1 ¢4 |Output trans former
Primary - terminsals 1-2-3, 2380 |34 E 380
impedance 4400 ohms & 1000 tap
S5 |CPS, 80 MA DC 1190
Secondary - terminals 4-5, 380 |27 E 8.5
o %1200 ohms |
7 |Secondary - terminsls 4-€, 460 |27 E (12.0
300 ohms
§§ Secondary - terminsals 4-7, 655 |27 E |16.5
9 500 ohms
Secondary - terminals 8-9, 53 |22 E [0.59
S 4 ohms
Secondary - terminals 10-1ll- 206 |30 E |12.55
- 112, 60 ohms
xaHermetically sealed




Table 5 Section 7

JAN 6-DOT COLOR GODE
For Capacitors (molded mica)

1 2 3
o0 o o©
4 5 6
l1st Dot 2nd Dot 3rd Dot 4th Dot 5th Dot 6th Dot
Lolor ist 2nd 3rd Decimal , Gharacter-
Digit Digit Digit Multiplier Tolerance istic
Black 0 0 0 1 +20 % A
Brown 1 1 1 10 B
Red 2 2 2 100 + 2% c
Orange 3 3 3 1000 D
Yellow 4 4 4 E
Green 5 5 5 F
Blue 6 6 6 G
Violet 7 7 7
Gray 8 8 8
White 9 9 9
Gold + 5%
Silver 10 %
RMA STANDARD 6-DOT COLOR COLE
For Capacitors (molded mica)
1 2 3
0O O O
4 5 6
lst Dot 2nd Dot 3rd Dot 4th Dot 5th Dot 6th Dot
Tolor 1st end 3rd Decimal
Digit Diglt Digit Multiplier Tolerance Voltage
Black 0 0 0 1 ,
Brown 1 1 1 10 + 1% 100 V
Red 2 2 2 100 + 2 % 200 V
Orange 3 3 3 1000 + 3% 300 V
Yellow 4 4 4 + 4 % 400 V
Green 5 5 5 + 5 % 500 V
Blue 6 6 6 + 6% 600 V
Violet 7 7 7 + 7% 700 V
Gray 8 8 8 + 8 % 800 V
White g 9 9 +9 % 900 V
Gold 1000 V
Silver +10 % 2000 V
Body +20 %
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Taeble 5 (Cont) Section 7

JAN RESISTOR COLOR GODE
1 2 3 4
§
= -
3rd Band
Color 1lst Band 2nd Band Decimal 4th Band
1st Digit 2nd Digit Multiplier Tolerance
Black 0 0
Brown 1 1
Red 2 2
Orange 3 3
Yellow 4 4
Green 5 5
Blue 6 6
Violet 7 7
Gray 8 8
White 9 9
Gold 0.1 + 5%
Silver 0.01 +10 %
No Color 120 %
JAN COLOR GODE
Capacitors - Tubular Ceramic
——
1st Band 2nd Band 3rd Band 4th Band 5th Band
Color Temperature lst : 2nd Decimal Capacity
Coefficlient Digilt Digit Multiplier Tolerance
Black o] 0 o] 1 + 20 %
Brown -30 1 1 10 + 1
Red -80 2 2 100 + 2%
Orange -150 3 3 1000
Yellow -220 4 4
Green -330 5 5 + 5%
Blue -470 6 6
Violet -750 7 7
Gray +30 8 8 0.01
White -330 *500 9 9 ol +10 %
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