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Page L.

Page lh‘ .
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Page 21,

Printed 1n U.S.A.

Under Electrical Cheracteristics delete the
percentage symbol (%) from the value for A-F
Response,

Change description for C30 to 0.0l mfd,

Change description for L12 to 0.10 henry.
Change description for R18, R19 to 2 watts,
Change description for R43, Rkk to 0.22 megohm.

Change description for R75 to 1 watt,
Change description for R86, R87 to 27,000 ohms.

Instead of wire number 23, a resistor (R3)
should be shown connected between terminal
1 on Cl and terminal 2 on Ck.
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WARNING

THE VOLTAGES EMPLOYED IN THIS EQUIPMENT ARE SUFFICIENTLY HIGH TO EN-
DANGER HUMAN LIFE AND EVERY REASONABLE PRECAUTION HAS BEEN OBSERVED IN
DESIGN TO SAFEGUARD THE OPERATING PERSONNEL. AN IMPORTANT PART OF THE
PROTECTIVE SYSTEM IS THE SERIES OF DOOR INTERLOCK SWITCHES AND ANY TAM-
PERING WITH THESE SWITCHES SHOULD BE PROHIBITED. THE POWER SHOULD BE

REMOVED COMPLETELY BEFORE CHANGING TUBES OR MAKING. INTERNAL ADJUST-
MENTS.

FIRST AID IN CASE OF ELECTRIC SHOCK
PROTECT YOURSELF with dry insulating material.
BREAK THE CIRCUIT by opening the power switch or by pulling the victim frec of the live

conductor.

DON'T TOUCH VICTIM WITH YOUR BARE HANDS until the circuit is broken.

=

o ®

10.

12.

LAY PATIENT ON STOMACH, one arm extended, the other arm bent at elbow. Turn face

outward resting on hand or forearm.

REMOVE FALSE TEETH, TOBACCO OR GUM from patient’'s mouth.

KNEEL STRADDLING PATIENT'S THIGHS. See (A).

PLACE PALMS OF YOUR HANDS ON PATIENT'S BACK with little fingers just touching

the lowest ribs.

WITH ARMS STRAIGHT, SWING FORWARD gradually bringing the weight of your body
to bear upon the patient. See (B).

SWING BACKWARD IMMEDIATELY to relieve the pressure. See (C).
AFTER TWO SECONDS, SWING FORWARD AGAIN. Repeat twelve to fiftecen times per

minute.

WHILE ARTIFICIAL RESPIRATION IS CONTINUED, HAVE SOMEONE ELSE.:
(a) Loosen patient’s clothing.

(b) Send for doctor.

(c) Keep patient warm.

IF PATIENT STOPS BREATHING, CONTINUE ARTIFICIAL RESPIRATION. Four hours

or more may be required.

DO NOT GIVE LIQUIDS UNTIL PATIENT IS CONSCIOUS.
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TECHNICAL SUMMARY

ELECTRICAL CHARACTERISTICS

Power Output (20 to 250 ohms, unbalanced load) .............. ... ... ... . .... 250 watts
Frequency Range . ......... ... . iy b e 540 to 1600 kc
Frequency Stability . ....... . . i e e +10 cycles
Type of Modulation . ... ..t ittt e e High level, Class B
Modulation Capability ... ... i i i e e e Up to 100%
A-F Input (approximate) ’

For 1009 Modulation (sine wave) . .... ... ..ottt eeenns 416 dbm

For Average Program Level .. ... ... .. ... . . . . . i e, +8 vu
A-F Response .............. Deviation not more than =1.5% db between 30 and 10,000 cycles
A-F Distortion . ... iv ittt ittt e e Less than 3% r-m-s (50 to 7500 cycles)
Hum and Noise Level .. ... ... i i i 60 db below 100% modulation
R-F Harmonics .ot s i i e it et et et et e e it et Less than 0.05 %
Carrier Shift . ................. Less than 5% from 0 to 1009 modulation (50 to 7500 cycles)
Power Supply Requirements ...................... 105 to 115 volts, 50/60 cycles, single phase

Permissible Voltage Deviation ... ... ... .. . ... . . . i +5%
Power Consumption (approximate)

At Average Program Level . . ... ... . . . . e 1625 watts

At 1009 Modulation . ... .. .. . e e e 1825 watts

TUBE COMPLEMENT

Crystal Oscillator . .. ..o v ittt it i i e i et e e | RCA-807
Buffer ... e 1 RCA-828
Power-Amplifier . ... ... . e e e e 2 RCA-810
First Audio ... 0t i e e e e e 2 RCA-6]7
Modulator . ... i e e e e e 2 RCA-828
High-Voltage Rectifier . ... ... ... ... . . . . i it 2 RCA-8008
Bias Rectifier . ...... .. i e 1 RCA-5Y3-GT

MECHANICAL SPECIFICATIONS

Dimensions (overall)

Height . ... i e e 8474 inches
Wadth . 404  inches
Depth .. e e 211Y s inches
Weight (net) .. ... e e 1360 pounds
EQUIPMENT
The MI-7242-C Transmitter Equipment is comprised of the following items:
Quantity Item
1 Transmitter Unit .. ... . i it e MI-7243-C
2 Crystal Units, Type TMV-129B, complete withcrystals . ............ MI-7467
I Touch-Up Enamel Kit . ..... ... .. .. MI-7443
2 sets RCA Tubes (see “Tube Complement™) ........................ MI1-7245-B
1 Crystal Oscillator Unit . ... ... it it et MI-19458
1 Ammeter, R-F Output . ... ... .. ... . MI-7157-B-*
| Name Plate .... ... .. i it it MI-28180-2

*Remote antenna current meter (MI-7157-D-) furnished when remote metering equip-
ment is furnished. Meter ranges depend upon transmission line or antenna character-
istics.




DESCRIPTION

The Type BTA-250L Broadcast Transmitter is
a complete, self-contained unit that will provide
reliable, high-fidelity operation at any frequency
within the range between 540 and 1600 kc. Ex-
cellent frequency stability is attained by the use
of a crystal contained in a temperature-controlled
chamber in the oscillator circuit. No greater de-
viation than *10 cycles from the assigned oper-
ating frequency is permitted.

CONSTRUCTION — The cabinet is designed to
present a distinctive appearance as shown by the
frontispiece illustration, Figure 1. All controls
necessary to produce the required adjustments are
conveniently grouped on the front of the unit.
Such adjustments are further facilitated by the
liberal provision of meters, which are mounted
on a hinged panel directly above the tuning con-
trols. The meter panel is conveniently located at
eye level and the illuminated control panel is
situated immediately below.

To raise the meter panel for access to its rear, it
is necessary first to release the catches which se-
cure this panel in place. These catches are oper-
ated by means of a handle which is accessible
from the rear of the unit through a hand hole in
the vertical transmitter chassis. Manipulation ot
this handle also actuates an interlock switch,
which insures the removal of high voltage while
the panel is raised. When the panel is open, it is
held in the raised position by stay joints.

All internal apparatus is mounted on the vertical
chassis and each component is readily accessible
from the rear. Bevel gears and shafts are used to
drive the variable tuning elements. Wire holes
are provided and are of sufficient size to permit
wires to be connected from the rear of the unit.
In making repairs or replacements, it is unneces-
sary to remove the chassis from the cabinet.

CIRCUIT DESIGN—The radio-frequency portion
of this transmitter consists of three stages, the os-
cillator, buffer, and power-amplifier.

The oscillator frequency is determined by the
crystal, which is connected in the control grid
circuit of the RCA-807 tube. The crystal is main-
tained at its operating temperature in the elec-
trically heated crystal chamber by means of a
thermostatically-controlled heater element. Ver-
nier regulation of frequency is obtainable by ad-
justment of capacitor Cl, which is connected
across the crystal. An RCA-828 tube is used in
the buffer stage, which feeds the Class "'C"" power-
amplifier. The power-amplifier employs two

RCA-810 tubes in parallel.

The audio-frequency portion of this transmitter
employs two RCA-6]7 tubes in the first stage and
two RCA-828 tubes in the Class ‘B’ modulator
stage. The output of the modulator stage is fed

to the plate circuit of the power-amplifier. A 6
db pad (A8) is included in the audio circuit
across the input transformer primary. This serves
two purposes: (1) it presents a 600-ohm im-
pedance to any audio frequency supplied to the
input terminals, and (2), it effectively reduces
the noise level to 6 db below the level that would
be present if no such pad were included between
the speech amplifier output and the transmitter
audio input.

Approximately 20 db of feedback over the audio
system is employed. Distortion is thus held to an
extremely low value without the use of complex
audio circuits. The entire audio system is de-
signed in such a manner that it is inherently stable.

The five magnetically operated circuit-breakers,
which provide overload protection for the equip-
ment, are located on the control panel of the
transmitter. These breakers also serve as control
switches. When the main “LINE" breaker (S1)
is opened, all power, except that supplied to the
crystal heating circuit, is removed from the trans-
mitter. With this breaker closed, the panel illu-
minating lamp (A7) is lighted. The “FILA-
MENT" breaker (S2) protects all filament cir-
cuits and in addition serves as a filament switch.
When this breaker is closed, and S1 also is closed,
filament power is made available to all tubes,
and bias is applied to the modulator tubes.

Under this latter condition, a buzz should be
heard from within the transmitter. This buzz
originates at the holding coil of the “PLATE"
breaker (S3). and is an indication that the time
delay relay (E4) has not completed its cycle. The
“PLATE" breaker cannot be closed until this
time delay relay, which protects the rectifier tube
filaments, has operated.

The time delay relay (E4) is a plunger type,
mercury-filled unit. A glass tube, containing two
electrodes, is partially filled with mercury, on
which floats an iron plunger. The tube is encir-
cled by a solenoid which is so positioned, that
when energized, it pulls the iron plunger down.
The mercury displaced by the plunger rises and
contacts the electrodes, thus closing that circuit.
The velocity of rise of the mercury, or "‘delay,”
is controlled by the rate of gas seepage through
the porous wall of a gas chamber. For this relay,
the design is such that an interval of about 30
seconds elapses before the electrode circuit is
closed. The circuit is opened, however, about 2
seconds after the relay coil is de-energized.

When the time delay relay contacts are closed
the coil of the auxiliary relay (E5) is energized.
This latter relay de-energizes the holding coil
of the "PLATE" breaker (S3), permitting S3
to be closed (by operation of the front panel
lever), thus causing application of the plate volt-
age.



If a power interruption of greater duration than
2 seconds occurs, the auxiliary relay (E5) will
close and lock the “"PLATE" breaker open. If
the duration is less than 2 seconds, power will
be applied to the equipment immediately after
the interruption, since the time delay relay (E4)
will not have had time to open. Relay E5 will
close momentarily when the power fails but since
it is considerably faster than the "“PLATE”
breaker S3, the latter will not drop out when
power is restored.

The three interlock switches (S4, S8, S9) are
connected directly in the primary circuit of the
plate transformer, T5. The “"PLATE" indicator
lamp, A4, located on the control panel, is con-
nected directly across the primary terminals of

the plate transformer. This lamp is illuminated
when voltage is applied to the primary of the
transformer. All plate potentials are supplied by
a rectifier which employs two RCA-8008 tubes.
Taps are provided on the high voltage bleeder
resistors, so that the potentials applied to the low
level tubes may be brought to within the required
limits. Bias voltage for the modulator tube is
supplied by a separate rectifier, which employs

an RCA-5Y3-GT tube.

A level of approximately #=3 dbm is available at
the monitoring terminal (4B) on the transmitter.
This level is sufficient to obtain full output from
any of the monitoring amplifiers manufactured
by RCA. The monitoring amplifier should be

connected in the bridging position.

INSTALLATION

LOCATION — The location of the transmitter
should be carefully selected, and provision should
be made for external connections before the unit
is set in place. The outline drawing, Figure 10,
and the external connection diagram, Figure 9,
at the rear of these instructions, will facilitate
this preliminary work. It is of the utmost impor-
tance that the transmitter frame be secure]y
grounded by short connections. There should be
an adequate circulation of air to prevent the room
temperature from ever exceeding 113°F. (45°C.)
under the most severe conditions. Ample work-
ing space should be allowed at the rear as well
as at the front of the unit. A generous allowance
of space around the transmitter will not only fa-
cilitate inspection and servicing but will also im-
prove the general appearance of the installation.

ASSEMBLY——The entire transmitter is delivered
to the station site as completely assembled and
wired as is consistent with safe transportation.
The control panel illuminating lamp, and the
bushings for the transmission line are removed
from the unit and packed in a separate case.
Items such as tubes, crystals, etc., are grouped for
safe and convenient handling in transportation.
A kit of touch-up enamel is included.

The transmitter unit is mounted on wooden skids
and is packed in a strong wooden box. After this
box has been removed, and the unit is set in an
upright position, it should be moved near its
final location. Then it should be blocked up in
such a manner that the four bolts which fasten
the skids to the frame may be removed from
under the unit. When those bolts have been
taken out, the blocks should be removed and the
unit slid from the skids into position. After the
unit has been set in place, the parts that were re-
moved and packed separately for safety in ship-
ment should be replaced.

WIRING—The external connection diagram, Fig-
ure 9, supplies sufficient information to enable
the selection of the proper conduits required for
any particular installation. In order that the

wires may be brought through the wire holes and
fanned out in such a manner that the cover plates
may later be screwed in place, these conduits
should be terminated so as to clear the bottom
plate in the transmitter. The outline drawing,
Figure 10, should be consulted when the locating
and terminating of the conduits under the trans-
mitter unit are being planned.

Copper tubing is usually used for connections be-
tween the terminals on the top of the transmitter
unit and the bushings in the wall of the transmitter
house. When a concentric transmission line is
used, it is usually desirable to bring it into the
transmitter through the bottom of the unit. A
hole is provided in the bottom plate of the trans-
mitter for this purpose. The plug which normally
is supplied in this hole should be removed before
the transmitter unit is set in place.. Then, when
the transmitter unit is set in place,” the concentric
line may be passed up through an opening in the
floor. This opening in the floor also should be
provided before the transmitter is set in place.
The line should be terminated at a point slightly
above the chassis, and the center conductor con-
nected to the output terminal of L10 (see Figure
9). The outer conductor should be grounded
and fastened at some point near its upper end to
the chassis.

A "T" section network is provided in the output
circuit for harmonic attenuation when the trans-
mitter feeds an antenna directly. When the
transmitter is fed into a transmission line, this
section is not employed, since the usual antenna
matching network consists of a harmonic filter.
In this latter case, L11 and its associated capaci-
tors are not used.

When the transmitter feeds an antenna directly,
the antenna current meter is mounted on an in-
sulated panel and is located behind the window
of the front-panel dummy meter case. The ther-
mocouple is mounted behind the chassis. When
the transmitter feeds a transmission line and the
RCA Type BPA-1 antenna tuning equipment




(MI1-28901) is purchased, a remote metering kit,
MI-19404-A, is supplied in place of the r-f am-
meter just mentioned. In this case, the dummy
meter case is removed from the meter panel and
the remote meter is mounted directly on the meter
panel. The insulated meter plate and associated
insulators are removed, and the ten-ohm adjust-
able resistor (supplied for calibrating the meter)
is mounted on the chassis. Two tapped holes lo-
cated near the thermocouple mounting holes are
provided for this purpose. Connections should
then be completed as indicated on the wiring
diagram, Figure 8.

The power supply for the crystal heaters should
be obtained from an external source, since power
must be supplied continuously to the heaters, in
order that the crystals may be maintained at the
proper operating temperature.

CAUTION—Before proceeding with the adjust-
ments of this transmitter read the notice on the
inside front cover of this book.

PRELIMINARY ADJUSTMENTS—AIl breakers
should be opened before power is applied to the
transmitter. It should be noted that when the
“P.A. OVERLOAD" and *“MOD. OVERLOAD"
(cathode) breakers, S5 and S6, respectively, are
open and high voltare is applied to the transmit-
ter, the cathodes of these tubes are at a high po-
tential with respect to the ground.

CAUTION—Do not apply screen voltages to the
RCA-828 tubes if their plate caps are not con-
nected.

When the main “LINE" breaker (S1) is closed,
the panel illuminating lamp (A7) should light
and the "LINE VOLTMETER™ (M12) should
indicate the line voltage. Open the “LINE”
breaker and connect the power leads to the taps
of all transformers that most nearly correspond
to the indicated line voltage. Then, with all tubes
in their sockets, the “LINE” and “FILAMENT"
breakers may both be closed. All filament volt-
ages should then be adjusted to within 2 per cent
of their rated value by means of the rheostats,
R23, R27, and R28, which are located on the
back of the rectifier shelf.

A voltage of approximately 150 volts should be
available at the output of the bias rectifier. This
voltage may be measured by connecting a high
resistance (not less than 1000 ohms per volt)
d-c voltmeter across the terminals of capacitor
C61. The modulator bias voltage should now be
set to a maximum by adjusting potentiometers
R22 and R54, which are located on the back
of the rectifier shelf. This voltage may be meas-
ured by connecting a high-resistance d-c volt-
meter between the grid terminal of each modu-
lator tube and ground.

Insert the crystal holders in their proper sockets,
and, making certain that the fuses (F1 and F2)

are in their respective holders, connect a | 15-volt
(nominal) power supply line to terminals 1 7B”
and ““18B". The crystal holders should reack

their maximum temperature in about 30 minutes.

This 30-minute interval also may be used as the
initial warm-up period for the rectifier tubes if
the filament power is kept on.

NOTE—When an 8008 is first placed in service,
a “warm-up’’ period of at least 15 minutes should
be allowed, during which normal filament voltage,
but no plate voltage, should be applied to the
tube. This will properly distribute the mercury
throughout the tube. The procedure need not be
repeated unless, during subsequent handling, mer-
cury is splattered on the tube elements.

Before power is applied to the modulator tubes,
the setting of the safety gaps on the primary of
the modulation transformer (T6) should be
checked. Each of these gaps should be set to a
spacing of 25 mils (0.025 inch).

TUNING—A tapped coil is used in the plate cir-
cuit of the crystal oscillator stage, each tap cov-
ering a certain frequency range as follows:

Band Coverage (kc) Tap No
540- 700 ....... ... ..., 1
700-1000 ................. 2
1000-1300 ................. 3
1300-1600 . ................ 4

Taps 5, 6, 7 and 8, which cover frequencies from
1600 to 3000 kc, are not used with the BTA-
250L.

The proper tap, as indicated by the preceding
tabulation, should be connected in the oscillator
plate circuit before plate voltage is applied. If
the oscillator should be sluggish in starting, how-
ever, the tap indicated for the next higher fre-
quency band should be employed.

Four sets of tuning curves (Figures 11, 12, 13 and
14) are included at the back of this book. These
may be used to obtain approximate settings of
the four tuning controls. Settings of the “P.A.
PLATE" and “LOADING" controls for both 70-
and 230-ohm loads have been included.

‘After the above mentioned approximate adjust-

ments have been made, each circuit should be
brought into exact adjustment as described in the
following paragraphs.

After the initial warm-up period, the “"PLATE"
breaker may be closed, thus applying high volt-
age to the plate rectifier tubes. The control cir-
cuit should then be checked to see that all ele-
ments in that circuit operate properly. The
“PLATE" breaker should be checked to ascer-
tain that the holding coil functions properly dur-
ing the thirty-second delay period, and the auxil-
iary relay (E5) should be checked for proper
operation. Each of the rear doors and the meter




panel should be opened, in turn, in order to make
sure that the associated interlock switches remove
the plate voltage from the main rectifier.

When the plate voltage is applied, three amme-
ters should indicate current. They are, the "OS-
CILLATOR PLATE", the "'1st AUDIO PLATE"
and the “BUFFER PLATE"", current meters. Me-
ter readings close to those tabulated in the chart
“Typical Meter Readings” should be obtained
_for the oscillator and first audio stages. The os-
cillator may be checked for oscillation by remov-
ing the crystal holder from its socket. When this
is done, the oscillator plate current should in-
crease.

Measurement of plate current and plate voltages
of the first audio stage serves as a good check on

ages to this stage should be read with a high-re-
sistance voltmeter, i.e., one having at least 1000
ohms per volt. Refer to the table of “‘Typical
Meter Readings™ for the proper values. Taps
are provided on the bleeder resistor (R64) in
order that the supply voltage to this stage may
be adjusted when necessary.

Refer to the following “"CAPACITOR CHART"
and connect capacitors in the plate-tank circuit
of the buffer stage as indicated for the particular
frequency. This stage should be tuned for mini-
mum plate current by means of the control
marked "BUFFER’. After the power-amplifier
stage has been adjusted, the plate circuit of the
buffer stage should be readjusted to the point
which causes maximum grid current in the power-

the circuit elements in this stage. The plate volt-

CAPACITOR CHART

amplifier.

Minimum plate current to the buffer

P.A. Tank Line Matching
Frequency | Buffer-Amplifier |P.A. Neutralizing C.48' C49 C52, 53, 54, 63
(kC) C17, 18, 19, 27 C20, C21, C42 Cso’ C51’ — — -
’ 20 ohms 70 ohms | 230 ohms
#540- 650 | sz C20, C21 and|C48, C49, | C52, C54 |C52, C53 | C52 and
A C42 connected [C50 and |and C63 and C54 | C54 con-
- o in parallel C51 con- |in parallel | connected | nected in
o nected in in parallel | parallel
GRIDS parallel
cis a9
IICIS
650- 750 | Same as 540-650 | Same as 540-650|C48 and | Same as | C53 and | C54
C51 con- | 540-650 C54 con-
nected in nected in
parallel parallel
©750- 850 C20 and C42|C49 and | Same as | C52 and | C53
<—_I°2° connected in par- [ C50 con- | 540-650 C53 con-
PLATE o 810 allel nected in nected in
BJ—I?R:'DS parallel parallel
— 1
ct T—I—Tc
CIS:=[
'850-1050 | Same as 750-850 | Same as 750-850|C49 and | C52 and | C54 C52
C51 con- {C63 in
nected in | parallel
parallel
1050-1300 | 28 | C21 connected|C-48 con- | Same as | C53 [ c52 con-
PLATE | in series with|nected in | 850-1050 nected in
cho7 the parallel com- |series with series with
}_BIO’ bination of C20 |parallel parallel
CIQI GRIDS and C42 combina- combina-
T tion of C49 tion of C53
= and C51 and C54
1300-1000 | Same as 10501300 Same as 1050-|C48 and | Same as | C52 C52 and
| 1300 C49 con- | 850-1050 C53 con- -
nected in nected in
series series
Il

* For 540 kc. operation interchange C24 and C25 electrically and physically.
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should be obtained at approximately this same
point. It will be noted that the tank capacitors
are arranged to form a capacitance voltage-di-
vider in such a manner that, when the values des-
ignated are used, the proper excitation is supplied
to the power-amplifier grids. Links are provided
for capacitor connections in all *ank circuits in
order that connections may be changed readily.
When the proper capacitors, as indicated in the
“CAPACITOR CHART,” have been connected
in the neutralizing and power-amplifier tank cir-
cuits, the power-amplifier may be tuned as fol-
lows:

Adjust “P.A. NEUT"” and "P.A. PLATE" con-
trols as indicated in the tuning charts (Figures
11 and 12 or 14). These adjustments are close
enough to the final tuning that plate voltage may
be applied.

Later, when the transmitter is being modulated,
the neutralization should be checked by observ-
ing the output wave form on a cathode-ray oscil-
loscope. To obtain such a check it is necessary
only to increase the level of the input signal at
1000 cycles to a value above 100 per cent modu-
lation and then to observe the form of the nega-
tive peak on the oscilloscope screen. The "P.A.
NEUT."” control should be adjusted until the

negative peaks form a thin, single line.

After these final neutralizing adjustments have
been made, the “P.A. NEUT.” control should be
locked in position by means of the clamp pro-
vided on the bearing casting which is located on

the rear of the control panel. This will prevent
accidental movement of the control.

MODULATION ADJUSTMENT — Close the
“MOD. OVERLOAD" breaker (S6). With
plate voltage thus applied, the modulator tubes
should not draw plate current with the grid bias
potentiometers (R22 and R54) set as previously
indicated. These potentiometers should now be
readjusted so that the sum of the plate and
screen-grid currents (as indicated on the plate
current meters) for each of the modulator ‘tubes
is 25 milliamperes. The designations “LEFT"
and “RIGHT" at the plate current meters refer
to the tubes as viewed from the front of the
transmitter. Taps are provided on the bleeder
resistors R79, R80 and R84, in order that the
screen and suppressor voltages supplied to the
modulator tubes may be dropped to the proper
values.

OUTPUT CIRCUIT ADJUSTMENT—WHhen the
transmitter is to be loaded into either a 70-ohm
or 230-ohm transmission line, the adjustments
of the output circuit should be made as follows:

L11 and its associated condensers, C55 to C58,
are removed from the circuit and the transmission
line is connected to the output terminal of L10.
Proper capacitor combinations for line imped-
ances of 70 and 230 ohms are shown in the

"CAPACITOR CHART".

With the proper line-matching capacitors (C52,
C53, C54, C63) connected in the circuit by
means of the links supplied, as indicated in the
“CAPACITOR CHART", the series line coil
(L10) should be adjusted for maximum induct-
ance by means of the s'LOADING” control.
Then, with the transmission line terminated in its
proper impedance at the antenna, plate voltage

should be applied.

The inductance of L10 should then be decreased
by manipulation of the tuning control marked
“"LOADING"” until the proper loading is ob-
tained. While this adjustment is being made, the
“POWER OUTPUT" control (R15) should be
set so as to insert about half of the resistance of
R15 in the circuit. This will permit future com-
pensation for ordinary line voltage variations.

When the proper loading has been obtained, and
when the “P.A. PLATE" variable inductor (L9)
has been adjusted for minimum power-amplifier
plate current, the power-amplifier should be ad-
justed for maxXimum efficiency. This does not
occur at the point of minimum plate current but
is obtained by making the plate-tank circuit
slightly capacitive by turning the control clock-
wise from resonance, and then adjusting the load-
ing for the proper output. A few such adjust-
ments will be required to arrive at the point of
maximum efficiency. These adjustments should
be made at average line voltage conditions.
Compensation may be made for line voltage fluc-
tuation during the normal course of operation by

means of the “"POWER OUTPUT" control.

If the transmitter is to feed the antenna directly,
the shunt capacity required in the harmonic tank

" circuit should be computed for an impedance of

230 + jO ohms as outlined under the section en-
titled “'Output Circuit Calculations”™. Then the
antenna should be connected to the output ter-
minals of L11. If a radio-frequency bridge is
available, it should be between the input ter-



minal to L10 and ground, and, with the plate
circuit of the power-amplifier disconnected, the
two inductors in the harmonic tank circuit should
be adjusted so that the impedance looking into
the harmonic tank is 230 4-j0 ohms. When this
adjustment is obtained, it should be found that
only a portion of L10 is in use. This coil should
now be adjusted for maximum inductance and
the loading on the output stage adjusted as pre-
viously described. L10 then performs two func-
tions: (1) Part of L10 acts as the input arm of
a matching network having an input impedance
of 230 4 J0 ohms; (2) the remainder of L10
transforms this impedance to a suitable value for
loading the transmitter, similar to the transmis-
sion line case above.

The harmonic tank circuit may be adjusted by
the substitution method in cases where a radio-
frequency bridge is not available. This method
requires the use of a test circuit equivalent to
that shown in Figure 2.

Referring to Figure 2, the coil, L, should be
coupled to a low power source of radio frequency
of the operating frequency. Very loose coupling
should be employed. Only sufficient power to
afford a readable deflection of an r-f milliam-
meter or thermo-galvanometer, is necessary. It
is desirable that the test circuit be shielded and
wired in such a manner that stray capacities are
reduced to a minimum. The test resistor, R,
should be a non-inductive, 230-ohm resistor (or
70 ohms, for the 70-ohm network) capable of
dissipating approximately five watts.

After the proper shunt capacity, C55-C58, has
been connected in the circuit, the adjustments are
made as follows:

First throw the switch to the downward (re-
sistor) position and vary the capacitor C until

C L 10 L

L

the reading of the meter G is at a maximum. If
the maximum reading is too low on the scale for
accurate observation, increase the coupling to
the source of excitation until a suitable deflection
is produced. Note the capacitor dial and cur-
rent meter indications.

Shift the switch to the upper (antenna) position
and retune capacitor C for maximum deflection
of meter G. If the capacitance value is now
greater than before, the load is capacitively re-
active; if less, it is inductively reactive: if un-
changed, it is purely resistive. Similarly, if the
current reading is now greater than before, the
load resistance is less than 230 ohms: if less than
before, the load resistance is greater than 230
ohms; if unchanged, the load resistance is 230
ohms.

When the adjustment which requires no change in
C for maximum current in meter G, and which
results in the same current through meter G with
the switch in either position is obtained, the har-
monic tank circuit is correctly adjusted, and the
power-amplifier should be loaded as previously
described; i.e., by increasing L10 to maximum
and then reducing from this value until sufficient
loading is obtained.

Excitation for the frequency monitor is obtained
from a potentiometer (R14) connected across a
capacitor (C16) in the ground side of the buffer-
tank circuit. This potentiometer is provided in
order that the excitation may be varied as re-
quired. After the frequency monitor has been
adjusted, the frequency of the oscillator should
be adjusted to zero beat with the monitor by
means of the vernier capacitor, Cl, which is con-
nected across the crystal. A screwdriver slot
in a bakelite shaft, accessible from the rear of the
oscillator unit, is provided for this adjustment.
The spare crystal should also be checked against
the frequency monitor after inserting it in the
socket provided in the oscillator unit.

A\ %4

——C55-C58
(AS REQUIRED)

K-849842

1

Figure 2—Test Circuit (K-849842—sub 0)
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Individual plate current meters are not provided
in the power-amplifier stage. However, tube bal-
ance may and should be checked in this stage.

This check should be made as follows:

Remove the jumper between terminals 7-B and
8-B. With the transmitter modulated 100 per
cent by means of a steady tone of approximately
1000 cycles, measure the voltage drop across one
of the cathode resistors, R46, R47. Then inter-
change the two power-amplifier tubes and meas-
ure the voltage drop across the same cathode re-
sistor under the same conditions. The tube un-
balance in per cent may then be calculated from
the following formula:

(E-E’) 100
Per cent unbalance ==
E
where E — larger cathode resistor voltage drop

and E’

This unbalance should not exceed 5 per cent with
new tubes. If this check is repeated at frequent
intervals, such as once a month, and the date re-
corded, tube failures may ke anticipated. When
the unbalance has increased 5 per cent as com-
pared to the original condition, the weak tube
(or both tubes) should be discarded. This is
an indication that restricted emission is limiting
the peak power output of the tube, which re-
sults in a decrease in the voltage drop across the
cathode resistor. Except when this check is be-
ing made, the jumper connected between ter-
minals 7-B and 8-B should be in place in order
that the plate voltmeter will indicate the true
plate voltage of the output stage.

smaller cathode resistor voltage drop.

The pick-up coil, L13, which supplies excitation
to the modulation indicator, is coupled to the
tank coil, L9. It will be found necessary to re-
move turns from this coil, in most cases, to ob-
tain sufficient excitation to the modulation indi-
cator. This adjustment is rather critical and
turns should be removed from the coil one at a
time. While this adjustment is being made, the
coil should be in the position for maximum
coupling. After maximum output is obtained,
the coupling may be adjusted to the value de-
sired by rotating this coil.

OUTPUT CIRCUIT CALCULATIONS—The
output circuit of the power-amplifier consisting
of C52, C53, C54, C63 and a portion of LI10
is designed in such a manner that it always works
into a load of 70 or 230 ohms at some point
on the variable “LOADING” inductor, LI10.
When the transmitter feeds the antenna directly,
sufficient inductance is available in L10 so that
one portion may be used to terminate the power
amplifier tank circuit into 230 + jO ohms and
another portion used as the input arm of the “T"
network. [t is necessary to adjust the *T" net-
work to match this input impedance (230 4 ;O
ohms) and the load impedance. When transmis-
sion lines having impedances other than those

given in the "CAPACITOR CHART" are to be

11

used the "T"' network may be employed to match
impedances in the same manner as above.

Electrically, the “T" network consists of a low-
pass filter in which the series arms (a portion
of L10, and L11) are inductive and the parallel
section (C55 to C58) is capacitive. The por-
tion of each coil to be utilized and the selection
of the capacitors (C55 to C58) will depend upon
the resistance and reactance of the antenna (or
the impedance of the transmission line) and upon
the operating frequency. The correct values may
be obtained from the following simple calcula-
tions.

Let Rg = input impedance of network (ap-
proximately 230 ohms)
R, = total resistance of antenna or im-
pedance of transmission line
X4 == total reactance (either inductive

‘ or capacitive) of antenna or
transmission line. (For a trans-
mission line, X, is assumed to be
zero.)

The

These three quantities have known values.
three quantities to be determined are:

(l) X(, ==

required inductive reactance of in-
put branch of network, (coil L10)

(2) X, == required inductive reactance of out-
put branch of network, (coil L11)

(3) X¢ == required capacitive reactance of
shunt capacitance, (capacitors C55
to C58)

Starting with the load conditions, and assuming
that the transmitter feeds the antenna directly,
the antenna reactance may be highly inductive,
only slightly inductive, or capacitive. The alge-
braic sum of X;, and X, (hereinafter called X,x)
must always be inductive. If the antenna is only
slightly inductive, having from 0 to approxi-
mately 100 ohms inductive reactance, a portion
of coil L1 should be used to give the output
circuit a definite inductive reactance (X;x). A
good assumed value of X, for this purpose is an
inductive reactance corresponding to about one-
fourth of the total inductance available in the
coil; i.e., corresponding to 25 microhenries. The
inductive reactance (X.) for this value depends
upon the operating frequency. Some values of
X,. are given in the following table:

Frequency (kc) X1, (ohms)

500 .. e 78

750 e e 117
1000 ... v 156
1250 .. 0t e 195
1500 ... . 234
1750 . oot e 274
2000 ... 313

If the antenna reactance is capacitive, sufficient
turns of coil L11 must be used to make the sum
of X,, and X, (Xax) inductive, and of a value

just large enough to provide a definite assurance



that the output branch (X,x) will never become
capacitive due to climatic or other variations.
When R,, is greater than R,, the minimum per-
missible value of X,y is given by:

Xsx (min.) =v Ry (Ry — R,) ohms
Assuming that:

Z.x2 = R,2 -+ X,x2 (algebraic values), then the
values of X,, and X, for an impedance match
may be computed from the following formulas:

R()
(I) XO = —_— (ZANQ — RA Ro) Oth
R,
Z,~?
(2) X = ohms
R4
Xax + — Xo
0

The inductive reactance ccrresponding to the
value of X thus obtained should not exceed
60 microhenries, which is approximately half of
the inductive reactance (X;) of coil L10. The
inductive reactance for this value of inductance
varies with the operating frequency as is shown
in the following table:

Frequency X;. — for 60 microhenries
(ke) (ohms)
500 ... . 192
750 ... 288
1000 ................... 383
1250 . ... 475
1500 .......... ... ...... 580
1750 . ... . 670
2000 ............ ... ... 780

The value of total shunt capacitance (C55 to
C58) may be calculated from the equation:

103
628 x f x Xo

where C == capacitance in microfarads
and f = operating frequency in kilocycles.

C

microfarads

The fixed capacitors have values and current rat-
ings as follows:

Capaci- Capacity Current Rating
tors (mmfd) 300 kc 1000 k¢ 300 kc

C55 1000 2.75 amp. 4.5 amp. 7.0 amp.
C56 1500 3.5 amp. 6.0 amp. 9.0 amp.
C57 2000 4.0 amp. 6.5 amp. 8.5 amp.
C58 3000 5.0 amp. 8.0 amp. 10.0 amp.

Parallel, series, or series-parallel combinations of
capacitors may be used as required to obtain the
proper total shunt capacitance as determined
above. The values available will be between the

limits of 7500 and 400 mmfd.

A check should be made in order to determine
that none of the capacitors are operated in ex-
cess of their current rating. The total current

in the shunt capacitance branch may be deter-
mined from the following equation:

Ry I, X 1.225
le =(— Xo + Xax )'——'——
R, VAR

where [¢ = total shunt capacitance current at
100 per cent sinusoidal modulation.

The antenna or transmission line current (I)
may be determined from the following equation:

W
I, = /‘/ —_ amperes
Ry

where W = power output in watts,
and R, = antenna resistance or transmis-
sion line impedance in ohms.

The voltage developed across the shunt capaci-
tance branch may be computed from the equa-
tion:

Ec = [Xe
where E. == voltage across X,

From E, the current flowing through the ca-
pacitors for any particular combination may be
computed. The current ratings for the ca-
pacitors supplied in the transmitter are shown in
the foregoing tabulation. When the adjustments
have been completed, the current through each
of the capacitors should be checked with an r-f
ammeter,

As an illustrative example of the preceding cal-
culations, it is assumed that the power output
(W) is 250 watts, and is loaded into an antenna
whose characteristics (Ry 4 jX,) are 25 4 j34.
The operating frequency (f) is assumed to be

1250 ke.

The known values are:

R, (network input impedance) = 230 ohms
R. (antenna resistance) = 25 ohms
X, (antenna reactance) = -4 j34 ohms

Since the antenna is only slightly inductive, about
one-eighth of the inductance of coil L11 should
be used as a trial value. Assuming that the
inductive reactance (X;) is equal to 4j120
ohms:

Then X x = X, + X4 = 120 4 34 = 154 ohms

The minimum permissible value of X,y is:

Xax (min.) =/ 25 (230-25) =/ 5125 =
71.6 ohms

This indicates that the above selection of X, is
amply large and probably should be reduced if
a recalculation becomes necessary. Proceeding
to determine X,, and X, we have:

Zyx? = (25)2 4 (154)2 = 24341
Zix = 156.0 ohms

230
Then, X, = —— [24341 — (25 x 230)]
25
= 413.5 ohms



Checkine this value acainst the inductance avail-
able (half of L10), it may be seen in the tabu-
lation that the maximum inductive reactance at
1250 kc is 475 ohms. Therefore, the value

above of 413.5 ohms is satisfactory for Xo.

24341
Then, Xe =
25
154 4§ —— X 413.5
230
= 122.4 ohms
103
hence,

628 X 1250 X 122.4

= 1040 mmfd
250
and since, I, = _—
25

the current through this capacitance will be:

25 X 413.5 1.225 X 3.16
(— o154 ) ——
230

156

= 4.96 amperes
Capacitor C55 is the nearest available to the cal-
culated capacity but it has insufficient current
carrying capacity. The combination with a re-
sultant capacity nearest the value desired con-
sists of C56 and C58 in series which is equivalent
to 1000 mmfd. Both items have sufficient cur-
rent capacity. If it is desired to obtain a solu-
tion for the exact capacity selected, it is necessary
to assume several values for X,y and then to
compute the corresponding values of X and C.

3.16 amperes

Ie

A rough plot of C versus X,v and an extrapola-
tion for the current value of X,y will minimize
the number of approximations necessary for the
desired solution.

TYPICAL METER READINGS

Line Voltage (volts) .............. 110
Crystal Oscillator Plate Voltage (volts) 210
Crystal Oscillator Plate Current (ma) .. 28
* Buffer Plate Voltage (volts) ........ 1200
Buffer Plate Current (ma) ......... 95
* Buffer Screen Voltage (volts) ....... 285
* Buffer Suppressor Voltage (volts) 60

Power Amplifier Plate Voltage (volts) . 1500
Power Amplifier Plate Current (total

M) et P 250
Power Amplifier Grid Current (ma) .. 85
* First Audio Plate Voltage (volts) ..... 220
First Audio Plate Current (ma) ..... 7
Modulator Plate Current “Left” and
“Right”
0% Modulation (includes screen
current) ma ............ 20
100% Modulation (includes screen
current) ma ............ 130
* Modulator Plate Voltage (volts) ..... 1650
* Modulator Grid Voltage (volts) ..... -120
* Modulator Suppressor Voltage (volts) . 60
* Modulator Screen Voltage (volts)
0% Modulation (maximum volts) . 825
100% Modulation (maximum volts) . 750

* Must be measured with an external meter.

OPERATION

After the transmitter has been tuned to the op-
erating frequency, it may be placed in operation.
To do this the following procedure should be
followed:

1. Make sure that all cabinet doors are closed,
that all switches are in the "OFF"’ position, and
that the "P.A. OVERLOAD" and “MOD.
OVERLOAD" circuit breakers are closed.

2. Close the "LINE” circuit breaker.
3. Close the "FILAMENT" circuit breaker.

4. After the time delay relay (E4) has oper-
ated, close the "'PLATE" circuit breaker.
When the transmission has been concluded, the

transmitter should be shut down by opening the
"LINE" switch, S1.

MAINTENANCE

WARNING: VOLTAGES EMPLOYED IN
THIS EQUIPMENT WILL ENDANGER LIFE.
TURN OFF MAIN POWER SWITCH BEFORE
REACHING INSIDE OF THE CABINET FOR
SERVICING.

To secure continuous and reliable operation it
is recommended that a definite maintenance
schedule be arranged. It is important that the
entire transmitter be kept free from dust and
excessive moisture. Special care should be ob-
served in the case of all insulators to avoid high
resistance leaks. A small electric hand blower
may be used advantageously to blow dust from
inaccessible places.

The transmitter should be inspected periodically
for poor contacts and loosened connections. At
such time each contact of every relay and the
door interlock switches should be inspected and
cleaned. A small amount of Vaseline should be
applied to the contacts of the door interlock
switches after they have been cleaned. All r-f
and ground connections should be tightened as
required. The safety gaps on the modulation
transformer should also be inspected and kept
in a polished condition.

It is imperative that inductors (rotary coils) L5,
L7, L9, L10, and L11 be kept clean at all times.

This involves not only the removal of all dirt and



dust but also cleaning of the electrical contact
surfaces where corrosion may be present.

Deposits of dirt on the inductor slide shaft and
wheel assembly will create a high-resistance joint
which may cause heating and resultant damage
to the spring and wheel contacts. It is particu-
larly important that the slide shaft be kept clean
and smooth. Use a clean, fine brush or a hand-
blower to remove all loose material. If a film or
cake of dirt has formed, remove with a clean, soft
cloth dipped in carbon tetrachloride. It is un-
necessary to use a lubricant of any kind on the
slide shaft or wheel assembly.

The ceramic coil form should also be treated as
described in the preceding paragraph. [f foreign
deposits are present on the form between coil

turns, clean with a cloth dipped in carbon tetra-

chloride.

To maintain the proper contact between the coil
and slider, it is necessary to keep the coil contact
surfaces clean. If a clean cloth dipped in carbon
tetrachloride or a hand-blower does not clean the
surface properly, polish with crocus cloth applied
lightly to avoid removal of the plating. NEVER
USE SANDPAPER NOR EMERY CLOTH FOR
THIS PURPOSE.

So far as possible, tube failures should be an-
ticipated by keeping a log of tube life at least
for each of the larger tubes employed. The ap-
pearance of the transmitter and its components
may be kept like new by the judicious applica-
tion of matching lacquers which are included as
a part of this equipment.

REPLACEMENT PARTS LIST

When ordering replacement parts, please give Symbol, D

escription, Drawing and Stock Number of each item ordered.

The part which will be supplied against an order for a _replacement item may not be an exact duplicate of the orig-
inal part, however, it will be a satisfactory replacerpent, diff ering'only in minor mechanical or electrical characteristics.
Such differences will in no way impair the operation of the equipment.

Symbol No. Description Dwg. No. Stock No.
Al Crystal unit .. .. .. .. MI-7467

A2 Oscillator MI-19458

A3 Crystal unit .. ... ... ... ... MI-7467

A4 Lamp, plate indicator ... ... ... .. ... ... ... oo K-61114-9 23216
A7 Lamp, control panel illumination ... ... ... ... .. . ..... . ... .. ... K-849546-10 47044
A8 Attenuator audio input (6 db) .. ... R K-838516-4 19651
Ci1 Capacitor, crystal tuning, 4.5-20 mmfd. ... .. ... ... .. ... .. ... . ... K-823075-3 16890
C2 Capacitor, oscillator cathode bypass, 0.01 mfd. ... ... . . . ... .. .. P-32203-591 52428
C3 Capacitor, oscillator screen grid bypass. Same as C2

C4 Capacitor, oscillator output, 47 mmfd. ... . ... ... ... .. ... ... ... P-32200-515 50358
Cs Capacitor, crystal thermostat bypass, 0.002 mfd. ... ... ........... P-32202-558 602002
C12, C13 Capacitor, buffer filament bypass, 10,000 mmfd. P-32203-592 610004
C14 Capacitor, buffer screen bypass. Same as C12

Ci15 Capacitor, buffer plate bypass, 20,000 mmfd. .. ... ...... ... ... . ... P-32223-647 552996
C16 Capacitor, frequency monitor bypass, 10,000 mmfd. . ... . ... ... .... P-32218-552 553004
C17 Capacitor, buffer plate tank, 620 mmfd. e P-32216-634 553086
Ci18, C19 Capacitor, buffer plate tank, 300 mmfd. ... ... . ... ... ... . ... P-32216-538 553108
C20 Capacitor, neutralizing tank, 100 mmfd. . .. .. . ... e P-32220-598 553127-A
C21 Capacitor, neutralizing tank, 200 mmfd. ... ....................... P-32220-683 553115
C22, C23 Capacitor, P. A. filament bypass, 3.900 mmfd. .. .. ........... ... . .. P-32202-635 604003
C24 Capacitor, P. A. plate blocking. Same as C21

C25 Capacitor, P. A. plate blocking, 5,100 mmfd. ... .. .. ... .. ... .. P-32222-694 553030
C26 Capacitor, P. A. plate bvpass. 1,000 mmifd. ... .. ... ... ... ... ... .. ... P-32221-689 553071
C27 Capacitor, buffer plate tank, 100 mmfd. .. ......................... P-32215-598 553126-A
C28, C29 Capacitor, crystal heater bypass Same as C12

C30 Capacitor, meter bypass, 001 mfd. ... ... ... ... ... . ... ... ..... K-36091-23 62005
C31, C32 Capacitor, modulator blocking, 0.25 mfd. .. ... ... ... ... ............ K-984689-13 15943
C33 Capacitor, feedback divider, 620 mmfd. ... ... ........... ... ... .. .. P-32201-565 52416
‘C34, C35 Capacitor, feedback divider, 30000 mmfd. ... ... ... ... ... ... ... P-32204-582 50787
C36 Capacitor, feedback divider. Same as C33

C37 Capacitor, P. A. filament bypass. Same as C22

C39, C40 Capacitor, high voltage filter, 12 mfd,, 2000 v. ... ... . ... ... . ... M-418141-38 19178
C41 Capacitor, low power audio filter, 2 mfd., 1,000 v. ... ... ...... . M-418141-11 19652
C42 Capacitor, neutralizing tank. Same as C20

C43 Capacitor, thermostat bypass. Same as C22

C44 Capacitor, thermostat bypass, 5,100 mmfd, . ... . ... ... .. ... . ... P-32213-518 52418
Cas, C46 Capacitor, audio compensating, 270 mmfd. .... ... ............... ... P-722001-583 65401
C48 Capacitor, P. A, tank, 390 mmfd. ... .. ... ... . ... . ... ... ...... P-32221-567 553103
C49 Capacitor, P, A. tank. Same as C21

C50 Capacitor, P. A. tank, 170 mmfd. R P-32220-647 69865
C51 Capacitor, P. A, tank. Same as C20

C52 Capacitor, line matching Same as C26

C53 Capacitor, line matching, 1500 mmfd. P P-32222-538 552062
C54 Capacitor, line matching, 2,000 mmfd. ....... .. ... ............. ... P-32222-574 553054
Cs5 Capacitor, antenna matching. Same as C26

C56 Capacitor, antenna matching. Same as C53

Cs7 Capacitor, antenna matching. Same as C54
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Symbol No. Description Dwg. No. Stock No.
C58 Capacitor, antenna matching, 3,000 mmfd. .. ...... .. ... ... ... ... .. P-32222-623 553046
C59 Capacitor, voltage divider filter, 8 mfd, 1,000 v. ... ... ............. M-418141-16 19341
C60, C61 Capacitor, bias rectifier filter, 4 mfd., 600 v. . ... ... ... ........... M-418141-4 19464
C62 Capacitor, monitor blocking, 0.5 mfd.,, 600 v. ....................... K-984689-7 Cap. only|
i 52753
Clamp
only
91577
C63 Capacitor, line matching. Same as C26
C64 Capacitor, power output control bypass, 1 mfd, 600 v, ..... ....... M-418141-1 19465
Cé65 Capacitor, P. A. grid resistor bypass, 30,000 mmfd. ................. P-32214-582 52423
Cé68 Capacitor, neutralizing series. Same as C50
C69, C70 Capacitor, modulator filament bypass. Same as C22
C71, C72
C73, C74 Capacitor, feedback divider, Same as C33
C76 Capacitor, suppressor bypass. Same as C12
C80 Capacitor, L.F. compensating, 20,000 mmid. .. P-32204-538 69764
(of:1) Capacitor, compensating, 390 mmfd. . ... ... ... ... ... ... . ... . ... .. P-32201-511 600402
C8s Capacitor, compensating. Same as C84
C86 Capacitor, compensating. Same as C26
E4 Relay, plate time delay ...... .. .. ... ... . ..o M-429587-14 48197
Coil—Mercury Unit, coil, for E4 115 v., 50/60 cycles ........ ... .. .. 50504
Mercury Unit, for E 4, 3 section closmg, 2 section opening ......... 44688
E5 Relay, time interlock, D.PD.T. .. . K-867868-3 46117
Fl1, F2 Fuse, crystal heater, 1 amp. ....... . .. ... .. . . ... ... .. oo K-850339-6 19335
n Jack, oscillator . ... .. ... K-842766-1 47317
J2 Socket, oscillator .. ......... ... K-860899-1 19656
J3, J4 Connector, (male) ...... ... ... ... .. ... .. M-413651-17 19568
L1 Inductor, oscillator tank . ... ... ... ... . ... .. ... .. M-429932-501 50360
L5 Inductor, buffer plate tank ... .. ... ... . ... ... . .o T-621387-509 50491
L6 Inductor, P.A. grid choke .. ... .. ... ... ... ... .. ... ... ... ... ... M-412784-501 16892
L7 Inductor, neutralizing tank. Same as L5
LS8 Inductor, P.A. plate choke ..... ... ... ... ... . ... ... ... ... ... M-418486-501 19185
L9 Inductor, P.AA.platetank . ... ... ... ... .. ... . ... ... ... T-621387-510 50492
L10 Inductor, P.A, loading ........ ... .. .. . ... . ... ... T-621387-511 50493
Li11 Inductor, transmission line series. Same as L10
L12 Inductor, low pass filter, 0.01 henry ............................... K-900526-501 17906
L13 Inductor, modulation monitor pick-up ............ ... . ... ... .. M-415745-502 19337
L14 Reactor, modulation ......... ... . ... . ... ... ... M-909160-501 16928
L15 Reactor, H.V. filter ... ... ... ... . . . .. . . . . . . . i M-900769-501 19201
L16, L17 Reactor, bias rectifier filter ... . ... . ... ... ... ... M-900786-501 19343
M1 Meter, oscillator plate current, 0-50 ma. d-c B M-440353-2 19188
M2 Meter, buffer plate current, 0-250 ma. d-c .......................... M-440353-4 19189
M3 Meter, P.A. plate current, 0-500 ma. d-c .......................... M-440353-15 19193
M4 Meter, P.A. grid current. Same as M2
M5 Meter, P.A. plate volts, 2 kv. .. ... . ... . ... ... ... ... . ... M-440353-34 54919
M7 Meter, Part of MI-7242-C (see footnote on page 4 of text) .. ... .. | MI-7157-B-
M8 Thermocouple, for M7 (see footnote on page 4 of text) ....... ... .. MI-7157-B-
M9 Meter, first audio plate current, 0-10 ma, d-c .. ... .. .. . ... M-440353-27 44514
M10, M11 Meter, modulator plate current. Same as M2
M12 Meter, line voltage, 0-150 volts a-c ... ... ... ... ... . ... .. ....... M-440353-30 19194
P1, P2 Connector (fewale) .. .. L M-413651-19 19569
R1 Resistor, oscillator grid leak 150 000 ohms, 1 w. ... .............. P-722337-211
R2 Res1stor oscillator cathode, 680 ohms, 2 We o P-722357-155
R3 Resistor, oscillator coupling, 12 ohms, 1 w. .. ... ... ... ... ........ P-727836-39
R12 Resistor, buffer grid, 22,000 ohms, 2 w. . ... ... . ... ... ... ... ... P.722357-78
R13 Resistor, buffer series, 100 ohms, 2 w. .. ... ... ... ... .. ............ P-722357-7
R14 Potentiometer, frequency monitor, 1,000 ohms .. .......... ... ..... M-415457-14 19203
R15 Rheostat, power output control, 750 ohms ... ..................... M-415724-3 19204
R16 Resistor, audio monitor, 10 ohms ..... ... ... ..................... K-99027-11 19658
R17 Resistor, P.A, grid, 4,000 ohms . .. ... ... .. .. ... ... ... ......... K-99029-37 43140
R18, R19 Resistor, P.A. grid parasitic subpressor, 68 ohms, 1 w. .............. P.722357-48
R22 Potentiometer, bias bleeder, 5,000 ohms ... ... .. ... ... .............. M-415457-15 19206
R23 Rheostat, R.F, filament control, 10 ohms ... .......... ... ... ....... M415457-6 17290
R24 Resistor, overload coil, 33 ohms, 2 w. ... ... ... ... ... ... . ... .. P-722357-47
R26 Resistor, overload coil. Same as R24
R27 Rheostat, audio filament control, 15 ohms ... ... .. ... ... ... . ..... M-415457-16 19209
R28 Rheostat, rectifier filament control. Same as R23
R29, R30 Resistor, grid load, 33.000 ohms. 1 w. ...... .. ... ... .............. P-722337-80
R32 Resxstor, first audio bleeder, 39,000 ohms. 1 w. ... ... .. ... ..... ... P.722337-197
R.‘gésRM Resistor, first audio screen dropping, 27,000 ohms, 2 w. ... ... ....... P-722357-193
R36 Resistor, multiplier, part of M5 ... ... ... . .. . ... ... ... ..... K-99114-6 50886
R41, R42 Resistor, first audio plate. 0.10 megohm, 2 w. P-722357-207
R43, R44 Resistor, modulator grid, 022 megohm, 1 w. P-722337-90
R45 Reelstor, first audio cathode, 5,600 ohms, 2 w. P-722357-71
R46, R47 Resistor, P.A. cathode. 50 ohms .. ...... . K-99027-18 19659
R48 Resistor. bias bleeder, 5.000 ohms, 10 w. . . ......................... K-844908-7 48951
R54 Potentiometer, bias bleeder. Same as R22
Ré64 Resistor, L.P. audio bleeder, 80,000 ohms, tapped .................. K-890014-8 43311
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Symbol No. Description Dwg. No. Stock No.
R65, R66 Resistor, modulator grid suppressor, 10 ohms, 2 w. ....... ... . ... P-722357-38
R72, R73 Resistor, feedback divider, 2.2 megohms, 2 w. (specxal) ........ K-891769-1 46350
R74 Resistor, feedback divider. Same as R32
R75 Resistor, feedback divider, 22,000 ohms, 2 w. .. ... ... .............. P.722337-78
R76 Resistor, feedback divider. Same as R32
R77, R78 Resistor, feedback divider. Same as R72
R79, R80 Resistor, voltage divider, 1,000 ohms, tapped ................... ... K-890015-11 46118
R81 Resistor, voltage divider, 800 ohms ................................ K-99037-30 19210
R82, R83 Resistor, voltage divider, 1.000 ohms . ... ... ... ... ... ............ K-99037-31 19870
R84 Resistor, voltage divider, 800 ohms, tapped ... ..................... K-890146-2 46119
R85 Resistor, voltage divider, 65,000 ohms, tapped ... ... K-878800-2 52242
R86, R87 Resistor, compensating, 27,0000 ohms, 4 w. ... ... .. ....... ... ... P-722365-79 55335
S1 Breaker, line, 30 ampSs. ... ... ... M-418499-1 19195
2 Breaker, filament, 5 amps. .. ... ... M-418499-2 19196
S3 Breaker, plate, 20 amPS. ... ... ... M-418499-3 19339
S4 Switch, door interlock ... . ... . ... ... ... K-862115-2 18110
S5 Breaker, P.A. plate ........ .. ..... e K-860795-1 19338
S6 Breaker, modulator plate. Same as S5
S7 Switch, power change . .......... ... ... ... K-886741-1 20790
S8, S9 Swit~h, door interlock. Same as S4
T1 Transformer, audio filament ... .. e M-900765-501 19197
T3 Transformer, R.F. filament .. ... . ... ... ... M-900766-501 19199
T4 Transformer, rectifier filament . ... ... ... ... . ... ... ... M-900767-501 19200
TS Transformer, rectifier plate ... ... ... .. ... .. ... .. ... ... M-900768-501 19336
T6 Transformer, modulation ... .. ... ... ... ..... ... .. ... M-900097-501 15516
T7 Transformer, bias rectifier plate .. ... ... .. ... .. ... ... ... ... ..... M-900853-501 19342
T8 Transformer, audio input . ... .. ... ... ... ... ... M-901369-501 46109
X1 Socket, oscillator .. ......... ... K-843314-2 18724
X2 Socket, crystal holder .. ... ... ... ... ... ... ... . ... K-409582-501 16889
X3 Socket, spare crystal holder ... ... ... ... .. ... ... ... .. ... ... K-835375-501 55336
X4 Socket, buffer . ... ... ... K-843314-2 18724
X5, X6 Socket, PLA. i K-887491-1 9936
X7 Socket, bias rectifier ... ... .. ... ... K-87156-3 31319
X8, X9 Socket, first audio . ... ... K-844041-503 18007
X10, X11 Socket, modulator, Same as X4
X12, X13 Socket, H.V. rectifier .. ... ... ... ... ... .. .. M-429151-1 44755
X14, X15 Socket, fUSE .. ... .. K-867236-1 19334
X16 Socket, plate indicator lamp . ... ... ... K-815942-3 19026
X17 Socket, control panel illuminating lamp ... .. ... ................ .. K-886740-1 50506




METERS
(BOT TOM ROW)

MI2,9,10,11,5

METERS
(ToP ROW)

‘///M3/L2J

M7
OUTPUT
CURRENT
METER
METER
PANEL — PA.PLATE
: Y a
PA.NEUT %ij; NS A LOADING
BUFFER . POWER
OUTPUT
POWER
CHANGE ~~~ PLATE
MOD.
OVERLOAD ~ PLATE
PA.
OVERLOAD
LINE —|
FILAMENT
PH-496(4

Figure 3—Transmitter
(Front View, Meter Panel Open)

17




€5556 LI3  G24,254
LIl 57’58037\ Le 49905

i =) Co26
"
M8 e —— B c337334
" - 036,74,35
— L7
c22 C 68,42,20,2I
c52 —_— = ’ ) ]
'53’52 __C71,72
cé — 70,69
C32
Cl5,16 -
19,1817 Y
C12,76,14 — A _ —C64
CI3___ - - - - . "——_'———04|
, - ' A8
L5 —
Aj— LI2
A3— __c86
C44— __C84
c29 ———C8l,LI7
c28 —
B —C60,L16
' c 85
c59
Far .l _ Li4
ES
c62 __C39
—LI5
c40

PH-59544 -|

Figure 4—Transmitter C hassis (Rear View)

18




=

RT7O
R80
—R8I
—R82
R72,73
_~R 78,77
VIO
Vil

R65
R66
R 43,41,74,75,29
R 30,76,42,44
— V9
V 8
T8
—R33,34,35
R 32,45
S7
—R 36
— sl
—R26
S6
S2
R86

st
— R87

=—R23

R27
R28
R22
'R54

T

—T4

PH-59544-2

Figure 5—Transmitter Chassis

(Rear View)
19




07

IMPUT METER CONNECTIONS
WHEN TRANSMISSION LINE TO

IANYENNA 1S EMPLOYED

BTy -

248

~—

c52
OUTPUT CIRCUIT CONNECTIONS
WHEN TRANSMISSION LINE 15 EMPLOYED

RCA-828

[LTE

=)
cis|cie

3
TO FREQUENCY

R4
RiT

- R46
+—4 MONITOR
78 e
—_
v
=
S
el
§R
83
'é.‘. ® R65 ZRCA-828
~ T‘ nz:;‘?/
5N e RCA-5vyr L1 L4 [ o
-
23 :
S
R ., e r22 3084 [ Ras
T§ X 14 X5 C60ma CE/ wm 4R eh "33 A3
~,
‘4 : 78 88 n“i Ic"
2 a 17sv
I 50/60~1¢ ra2 E R4 444
w
Nt €32
il
-
e milers J
&4 £7eL SRE: Cca08 L
i) . [ 1T7
138
M0 Mt R&2
—~ 4 msh..ni&. oot f
X7 — 0 BA T ﬂm' T
00 56 R27. R85 Raai' X2 2RCAS §9g8
R26 o P 3 T4
T s Re4 ———F R84 1
nag{v
7 IS 37
0
s S sz .
50,‘1:’5V) o—a Toff1, a~off|, ) 13 Ts o0
L 68 o \m \dl,l' AY L] =
S o—a
‘L"‘L" 71828 w9A - S® T._S% T S8 20A 1
s3 T g o ST S




1z
(S gns—L066Th I ‘Buiii M)

pul) JOII)I]_ZJSO ]UIS(f.l()

] 4N

3

TWIST THESE LEADS— \

c5 —
© 15 g o2
4
f-' —
i Q se > O I
| i 2 ('\ ———
I : \cn ' NP
L |
s : xe | EZP\TERM ©4
- | A s l = *\' | | \
5 | A
I QIor] hisase[ 2 T 23"{1%3 '
L L . T J
A (7835 add 10 7
18 -
o N 22839 - I 1|‘
i c3 2 o Xt
> 2
Xt ‘
U ° 2 <y 1l
O | Qs 2
: : J
(e
L TWIST THES 5
ERBSNESE
T 7 § 3 i R2
&/onowi| 8) &/ 4

Ji

=
]
T

LI-A

=5 O
L _l
| |
’—_I_""_lj
A N
’_T__J_
7o |
A=
60 |
R
raa
L= i
[ ackl
-‘-19)
[ A [ T
AL
-+l
E|20TI|:
= Hs
T =2
L L'
[T
Ead4 O

L -TERM # 2

—TERM# 3

BOTTOM VIEW
(PANEL. )

WIRE TABLE
PART N2
SEE DESCRIPTION | wiRE NUMBER
K-884577
PS533-22
5 10/.010 VARN.CLOTH| 1 TO 7 INCL.,
BRAID COVERED
300V. BLACK
PS 538
6 16/.010 VARN.
CAMBRIC BRAID
COVERED 600 V. BLK.
7 PS. 105 8TOI19 INCL.
.0641 DIA. TINNED
COPPER WIRE 21 TO 23INCL.
8 PS 50
.066 I.D.VARN. 35 TO 38 INCL..
TUBING. BLACK

NOTE #1.- NUMBERS INSERTED IN WIRES INDICATE S WIRES
NUMBER. A NUMBER PRECEDED BY A LETTER INDICATES
AN ELEC. ITEM THUS V-1 NUMBERS IN CIRCLES REFER
TO PARTS ON WIRING M /L.

NOTE# 2 — CUT LEADS TO LENGTH STRIP & TIN TO
SUIT. DRESS LEADS AS INDICATED. SOLDER
CONNECTIONS USING P-i3. MARK SCHEMATIC

ITEM NUMBERS ON OR NEAR RESPECTIVE PARTS
USING BLACK OR WHITE LACQUER OF CONTRASTING
COLOR






%4

[~ 93

[* 94

METER MOUNTED
IN PANEL FOR
MI119404-A

"2 -20A
P“s -22A

[io

ne-ss &/ = He-59-1
Sa
" -se 2 3 115 -59-2

®

ADD § TWIST TO CABLE
BETWEEN METER DOOR
AND FRAME CLAMPS

—

GROUND ON
BRACKET OF
LILRIGHT
SIDE HOLE
NEAR CHASSIS

-!'-—;:—/‘1
. 219 =
THs aa\ :
a4 |

|

WHEN M/ 19404-A15
VSED DELETE WIRES
NC 210,212,213,214.215,

216, 28, 219

AND
ADD WIRES NO 9/, 92,93
94, 24. .
INSTALLATION INFORMATION

(8 9nS—ELOEEVE- M M SuI4t M)

423U SUD A [ —8 24N

-

| D L e 3\

| : I
B33 1
Nresisrorran) © =2 2
- . RESISTOR PAR, =
[ M1 19404 bl "."'5: % i3
: - TNy L E = 533
93
rirpganrTosdin
TEmMAk | :z-s}s: RS ay2e
| lgigt
UprTTR g2
o Erd
53
—— e —— e

o~
Ci6

Ccig| |Ci9

————

i

NOTE : wies *264 265 266 ANO 267
CONNECT OV TOO & C-76, G2, G 13 £ C 14
RESR

R24

& o5t
a%
£

— — — ———— . o S b

20
1
y
28,
! |
i
1 m
o 2 B B3 ) s a I -
| zi¥eiom woay ! |
i ITSIIF IS 3§ I |
] 22.85 o2 den+ !
——==1~ [EiEL et | e e seso e
i |:-1|L'|m‘.‘l‘.;l.).x.lgr;uH
1 Il g s g ol |
LL@I.‘%\&]?)?#!?&E}@J?«!‘?"L |
3358338 £p5 0
T§52i23 233
M R - ”~
L O S L AN — _____.-._<
7 NOTE WIRES *213- 200 CONNECT D TOP OF
// cme crfen rese |,
v
< (e QB

—_
LIS [ a0
£4f & 1P T 3=
LS T r[s 3¢ + c3z
kf‘fﬁ‘t Fial e MR
o) | o eliop Iy In g
e ol ISR e < | i
o) 1§ 1 € E157 38 pEd
t alu
E‘T"H"ﬁu S ‘-'ga WA il
3
| 3 L.‘:
44-Ra2q ¢ e Js.:
e L L
TUBE Swers T
MTG SCREW N =4 B aY L x9
Sievid 327 % L
- A &
)| ¥
o3t | #

——— e —
R 79 el ©%€
l-O—ZZI
=7 R8O D=2
o~y <
Ra& T el 4
220}
Ra2 Ik
R82 NEAR PANEL
2]
22y
&
77T

N
SiPeBto sra0

'91115
24 llhj
h)
! 2 3&
1%
€450
MC“’I
|
: b
[}
[}
|
|
!

D 3
~
LY

/
/
i

n ¥ M
] x
'”-\ ‘“ré\w _"‘l» 1 .'.:E E g}" ‘”U"‘:j R ;
fm ™ L - '
2 2 i ST
|\~”' ot [ \}n{; x v
= Lim | g a4
| .‘t: 2% 75
=y —
I 21
| b m-xﬁ_ﬁ
I 96 276
I D I m.':’:'”’ o % e |@
| a ! 205
} GROUND
l HIELOING
? |
Al

TG SR

FEEE0E-MM

‘f1uo sasodind

joBJNUBW 10} 2Je SUOO[[BQ Ul SI13quInN

Suun

F

‘papua)

*I3qWnu [BUNLId}

e sajeolpur ‘(gsz) se ‘19139 e £q pamoj[o}
1 Jaqunu auo A[uo

*A[9A13d3dsal aJmm JO UOHEBUNISIP pue
1M JO pud je 3ulpo)

1 [ed11303[9 ue sajediput ‘(Z.L)

M ‘usald s

quinu 3.1

se ‘Jaquinu B Buipadaid 13139 Y
1Y M

Iaquinu aI1m S33BDIPUL S31

laquinu y  “waj

-ul st 19

- — o g - — - — -
Al -
i) 0 7 Hyw
[DOT5) (5Y&, d v
=
o——— “3
51 %70 E cé! 145
GEYIR N[O] L4 C“’W@
- - P XE . =fs ot
i é :;' SN o | LasraaPrase 238 ¢35 |
= x 8 g : lJ;-soq-iLj jj .
[P e Ry
J He 2l a | Rs/ -
\I o %, COUNECTION DIAGRAM| HT-LI52440 & ; T6 | A
. 717431501 LA
= § Re : I131-R 791 - 3“_7
PZRE® g -
\ 1) : 1346053 Jocss d|
7 Y X ot 8 332-x3-1 l
! ~ b 2R 6 —
i =334 POy L ) 75 176~
i 335 10aq1 B3 Ul o b33 3
I N S T s %
I \wes’ 4 74185 1
2 X 15
392 142 333 - %52
i [CAY
N N ——
w
108-533—90
e 3
/ L e -
& |. @___ﬂ- 149-8D
" |"e3 < . o
TS @ 77-ca9 ¢ R8s
IOJ-lOA‘& @l { it 167 ——— R85 NEAR PANEL €
g :F- 144-90 12 '.‘?:5 ety 2 2 | L4
3| 1 g ©hew @-Qrz b ho b bo 47 7'
Py Z) i0/5vIs0a{10/5v.]50A
o; —& T @
0 100 110 120 63V.06A
iM% & 6
Aty
——— ——— — 79- T~ °
S 2 x
}.____ w r_‘;‘ﬂ Py == — — —— e
] ]
{ ]
@\ : RE4 = [ EJ
101 x4 -Q#E_,J?: |
183 X gof pmet O [ | ¥
33 3A = T {N 3. w
158 R4 64 o L | ~ 229
102 “XamS 1 T gl ; s i 5 &
184 -X6:2} > ~
09 -J23—eh D RS 61w | /
1% = (62)w ]
70 ue«—‘JO [ & ; o
L ] 42 |2 g U —_._.__Il Q V1
T3 © o c39
yﬁ* P ] ) 159
@ x ¥ %
g ¥ 2 203
&E &2
50/25 v 200A
T4 -
o .lw no 120
| e ee
(6;» - -~ ois
— 19 -viy
3 L 80 -T3, 247
I
e — — — — —
242
M
N — iy At s e e — —— — — — —— —— -
7
GROUND 83-£5.4 64-Esi| 111-51-3\
SHIELDING az-mL 122-51-4 REAR OF CHASSIS

L
jl_F

ER
v <«

o 9

e 3

s9 |/

“
198 TV
:

2iA

HO -

.






14

‘TO ANTENNA OR 4
WIRE TRANSMIGESION LINE

RESISTOR CONNECT TO 234824 A

—— = e B e ——— — ——— ——— T —— —_ — -
GROUND SIDB - == — —— = === === == -o— oo oo ~
| s M7 l
i ‘I "/ : NOTE | . -
I 12 WHEN TRANSMISSION LINE TO z
CONCENTRIC | Lo 14 | ANTENNR I8 USED THE FOLLOWING S EARASS
LINE | SEE NOTE | CONNECTIONS ARE REQUIRED FoRr No.19 AWG TWISTEC PaIR
—_ | 1 1 | METERING ANTENNA CURRENT. A 2T S s
™~ o &P A TERMINAL BOARD | REMOVE MGE&M7 MOUNTING PLATE
= et O e 3 | AND INSULATORS FOR M7 AND No.l4 AWG VARNISHED
9 1000000000000 ! DUMMY METER CASE.INSTALL B " CAMBRIC- 600 . t
---------------- ! M7 1IN METER PANEL AND
——~ CALIBRATING RESISTOR ON RG-8-U CABLE
CHASSIS. C
~~———~ TWO TAPPED HOLES ARE
f .. | PROVIDED BEHIND METER. D |No.lo AWG VARNISHED |4
| g B TERMINAL BOARD 258 PLATE & MTG. CAMBRIC -600V.
*—

FROM SPEECH AMPLIFIER
TO STATION GROUND
TO MONITORING AMP.

A2 JISUDL [—6 24NT1]

(Z gns—IES8TH=IN ‘SU0IIAUUO ) [DULI|X

COPPER STRAP

2

Lyl

32

2345678 912161719 2228
10530 0000 ©

AS INDICATED.

|
Q0000991 26 |
oo [HP==0=q - ! REMOTE METER & CALIBRATING
SEE || | RESISTOR ARE PART OF
NOTE\té; } MI-19404 ,REMOTE
-l ——d4—- METERING KIT,
Bab
b I TO MODULATION MONITOR
d : I T0 FREQUENCY MONITOR
{-——= TO ANTENNA
P ———=—= THERMOCOUPLE
L - TO /I5V. I SUPPL
FOR cm’srm. HERTERS

———— —
TO II5V. 1 @ SUPPLY

- MAIN SUPPLY

LINE

]

ToTeERM. "248 —
TO TERM. ¥23 B -

TO TRANSMISSION

LEAD COVERED CABLE MAY BE USED.

[[TYPE BPA-I ANTENNA
. TUNER AND REMOTE
METERING KIT. M1.19404

.

lll—l-i‘r

M-428531



2-LXTECNAL BUSHINGS

!
o
o g
l 3 léf__/ ON TOP OF CABINET

23BxE5 OPENINGS FORC CONIUIT

IN BOTT70r PLATE OF CABI/NET

JECITINAL Berep 3°

- =
p 1l //VEA/? BOTTOM OF CABINET

N T—woLE rFor covesnTE)c Line

IN BOTT7TOM PLATE OF CABI/INET

roi \ /
Y / \ 7/
\ /
/ \Y/ \
!
g <o T N
T Q F5 {2k 5641
s
\‘3* o ——— ——————EE S e e S ST
c?t Q 7 /0 (CLOSED BY REMOVABLE BUTTON)
¥ 7
404
403 OVER TRIM :
#-20
_ THREAD S/ZE
A A [
l |
00000
0040god
(
t:l;o
Moo Q
S

TERMIBOARD'B] |

|

\n

A

A

Uiuugu

P-717504

Figure 10—Transmitter
(Qutline, P-717504—sub 2)

26

FLOOR LINE




Al

170

160

150

140

1
besee

putis

Hi4

5] &

2y 154 {23
B2 pathTy
i £

o 3t

i>s #

i1 .

tads ot i

g 04 Eog

123

130

123

1o E” Hils

- 4

aruaviel e g T o
= aptited .W.L, 2} ? uﬂxw 4 i3HE
4214 03 $834d 24 30e Shudd Sub¥d £ 8 o3 if bevSedtadt
2 (TN i o SHBmEAE] O
jEnasaupay i peyes e - - “1vtr
: 14 e o 3 oy ) -—
eghs i 11114 333t friabiitaentin b Fhes -
H 3 fRayhongs prnsihonh £ [oeys exany s
SR e i W e B Et e (et = i 32 ] O
T e S L e r 3] Tt T T 0
BASpaYRs1aval puRYE oY T . 1 d n e
atiariatasaIac it T T
radaadfeihpndineyiey . Ol sibas el
Eoaieatbribertesty =) i b el 1!
EEbreissignatiagtot 1 s
et e TTEes 34 i
[Ee¥pegs eudnu pus TG
15% B e e AR TR s ot Foh L agney
L Rirel Feaghvibyst ¢ ¢ gl E
» This rit : T
: Ti:f Bie 22t 55 EEseited
w4t GBI = tH {323 soges
3 i1

o
[o}]
;| @
d 83IEZSE
Syeain : 3 &
. N SR By i E3
ST B Ho o
< S e
2 Serhe 134
o3y s 31
5 SadIhint Mgsd
2 S3iEatts, +11] o
THpaih HEE @
~ Fidx -
iRt LT
rSihcke hovk hedhs. T )
- holl howhe!
23 TR TR TR ST WO
24 N T TEY
frpe. = }
i i : 2 @
i1 2,
a1 ;
= ()
g : Bz s
X. = ikol
B i : o
574 : 3
yegs ol a3t e N
H{fiEhn
oYYE IRRaE e
o
i
i

OX-AON3ND3YH4

500

REVOLUTIONS

FER?” Dials (L7 and L5)

§-853809)

EUT. and “BUF
(Tuning Chart,

N

Figsure 11—P.A.

27



REVOLUTIONS

Figure 12—“P.A. PLATE

grethe be
iariTHal
il
SERTHERRLY fanaanani
a2zt e Tt 3 faada]!
{o1iTagee her 4 _un
S o) regss I
S i 49
: o ST 0
£33 §
g o 1
: i e ;
§ 3
T
- - 3 Acg e oy
ST toaiyim s SeSEEORty SaRtnaNte .ﬁ
53 33030 & s 32
ity SH1R Fiibia i
TRigiH 1
ittt S +
= = s oy . i wided a8
: s ReE3 Ehsest 21
2 JERaE oYty fouy 3y et e A e i
i e ety NG s
uu;r;w.im:;m:: i3 ¥ i1t
n..w:.;.i. s ieats AR2EL TSRS H iH
Friada i T B SRR R YRe Sk 4 O
S i SE3e yasa KesrrSems, i
3 <307 Jeiy 1O
{83 SN
3Tty
“W 3 :
5 3 : +
: i | O
: G SEHHEIN G
hmHi R e e j3288 iERed et
% ¢4 i ig. b
15T it e i
GhigiHR e nnr
: festistlaabeats i}
=2023 83545 2 03ke Py EpRe 3 |
SAEIREeRREaRRLies i 3
= {Hiver B 3
s SRt Hite 1% : R
[ 2ugae HiTH -+ 2 ke o5
¢ {Hiahdpin TR =% &
u«H HiH 5700 Tt w 241581 1
i 1t e ﬁ, nw‘»-hll.b 4 v
a9 - I3 7y
B i 1#% 2351 b Igid lnm
= HIHHIET e i i
g i e 1]
~ - IREs 1=t &
agisgeeits HETH itE
e etz 2od it
hv s Peh 49
e 1t 213
i g aFeasiay o
fys &2 ! 135
ot
peay —v‘vh\ ¥ +
s 3gs 100 i (@]
gis Ty
L i mn“muzﬂn‘
H A i i

& i.l

a

Far

ke ud® od
oy

3
et
T3

Hig

RoARYx:

kou $URIN ks

px A1
L
afnas
1
£y

Sppaded

T

10

t113.
T

: HiEs

; I

i i i
T T T >as
SIS V5 =

i 1 L

3382 5395 jres T
e e g T

¢4 2505 34t

600

0% -AON3ND3YA

it Dial (L9)

mwrcu

853811)

” Tank C
Ry

28

(Tuning C hart,



T oS avazynrvEraa
3553 (3R a3 A0, 33331 [E3rsast TR T TSI BT T e T TIIT T I
: ! o 5 ABEhoNRsRtbE ‘ 3 1 (X% 2542 TIEL $ 3 T asiles
: H i TEeat aetse § TS oL} 1R i JEReE Eare JRate oo sasm iR ntnatbiny FHHIT
oae . ey hedry T i TS 2 o a T 58
HE R Lish AT T T 1 S aeg e s ? Lt 3 213
! i : i fas +H Hroie i 1 5328 i sastares: [eioaqpedsatsnses 2
~af 2437 3 £ H b 3 3T
=9k 2 =0 €21 by iy : T T : it
riptit o3 87 o0 o - : ) it i
t 1 T Z iR {HiH 5 4 1 =k i1 !r,‘ SRR it
. % radhe i) t s i Hi i
LI e P e °h el + S i fnslnay 1 e 3
= 4 - oy d Popee: t4 b Lt g 3 n 3 -
g e & e » T* - Tedrdd g -+ 1
> u . ¥ agh cx > & 1
HTh y : 3 :
1. kY 1Y ¥ Y 3 '\
on A ! 'y 3
bt pEsalsibulii it : = H
i b ey
£2. : T
= Ihegkeiaka b { 14 =t o3 1 $
i i i s AT H R Vbt : fiziEs : fan isdaatis 1)
o thadhdshrs o i ik oy 1 H gs
g 1 v T + 3 "y
T - pey
th T S YEIELL i e T h T = <
i e 5 THEHH 13 TN T I
1 1T pa Y = -
UWk 1. }4 l.A nA N L o ¢ T LT - Y
3 33 T & By
E JAeipsgn atasaray anyeayisyd s HinT 5 =34 18838 hevhs ) i sykeafraghaskaycs 2 H O
i ey = 1 £ I o
S35s ; g heR s3 o1 £y bas: : SESrRayBaReaEaass yesy ge T TIFE] -
sheedie Y fy v S RcrRe g vy 3 {Trgt -
$ 1. .1 3 togh it K 1 Er T vty Y - Ttk
=y T TR 1 >yise 4T 7 % =
S it G T 3 3 i f THTs Iy
> 1 sty ye 515 3 T 52 8504 ¥ ot (s dans B
Tt T B3 T 0 7 et R Ao U T RIS rye T s 3
- 2ufre oy H + -1 4
T HE =38t pay 28] Bty i T z ¥ 2
8 = CITR s Fpetaorys ey ; T > Ba) .
£ ST L AR AAL. R RHE T raih ¥ i - T 2t inant 8 155 d% 1Am{ O
signykes i j 3 33 i §aeds S RN i b = fe
Hind : B Rl : £
At e B TEinnaE I HTHE e 4 i s =
£ L FTH i T * ezt peagaseta 3 Hifigt 3} o
et H Hi : H 1 a82a4Y i ¥ HH T ¥ 3
HE ¥ ST tasdls T N EH 2 i
31T 3 1 3 4 va Fing *h ol g padiiy 2} T o4 3313 5t
i b 7 S F=adrazaey + 3
S e I SR EAbTTNe v T eI 5 5, LY
3 ) o u il 3 as3pet =t
RSy iSNeT sems et e tas) e & D 2ei2a 3 T i
X84 el 2T 414 i < T4 4 s¥he .
3¥es) 4200 Bh: e Ao R Eh 31 ARt iag) i Hix pegan gevive i 3 s¥Ren Son
S¥Reyes) oy g g Tt o) : v +
1Y 1 T e THT R TIET = T
Y B 5, 33:90 i 3 1 atiEavEa I el H
i v T3 H NPy p Hindsary i R ek rauhel 3 i + TI41 s s 2 fas !
& ipazs e e s SRR R R TR R RN JEA, SN it T st . 2 Ty yeenre T £ T ST :
: i 2 ¥ 3 : i Tadt o0, HEas Ruten haud e - S SSHIh s T et
Byss sayuisa T4 £ [SEREadhs pRonksuste Ib 3 = ? 3 hut % i1 L+ - SABS A YRS )
& Bases s spiafyaiResqaIiis 3 i : B i 2 : =425 : o1
£ =TT u o Ro e gfpec thengypn s e : ey fogus: o Rages g
8 i e Sty sgts 53 it s H i HiH
“ e v | .} o IS o
o * S3ast sates E: = 3
T B R : I i >1Ea4: s pheet oy £
3 '3 rest udba e 32
ag yu g R ad T 352X *
- 3 = 5 badiey £
i .h. reieh T o i S ¥t o
t HiD e :
PSR SR s ey Nk o L ¥ -
e e e ¥ o %
! : 13 _..T‘..ﬂ\.‘.n - g 1 i HTLY 2 e o H At 7
: 1 sty
£2 y SRLETRAES TR : e e 24404 dea o 3bou iy b2 (e
-1+ 14 A iR e ] aig o Ry - D il i
: R i : i iR o
& 441 3. = .y N T o4 i1 3
$ ] A £ + - . b gharh vo e
i 2245 TRkl : o = seassive
g o A L - o = 2
14 - Tagat ! 3 * 531 43 o8 T $ S ABEEELS: t) STRPE L Re
=23 aghe x| ! it s 3 % P47 1B IEY
3354 1 TE1 SeRaLEnaatiaty i S ITsh o8 : aelae HiRH
s S slbagieiiishindia ; i < 3
. sk i : 5 + % t jas
H o3t £3h fa g ats kep o RRaRes : 2 i5438 Spus: : 3 1 HTH
RISy 4 4 AT S : g HEG T Lt
] v 13T b
7 4728752 TR T
HiH 3 it 3 2 ! 1l 2% hovhOREoa, t 3 1 5! ¥
3 ARt hreh iol * T Hitt
= & - B i 35 o dvd + —_ vt s
it : : ' i i i i e
1 e & 2 3 e i ! s Beiis a3
e e ¥ 1 ~3er T o T o YSEeE
: 20 AJiosts ithaton S 3 i _ i : LT e cés
o Sl 3 3 {rats 1 T 3 2
¥ hes 3 SR T >
I3 & Ay (R8s RARRE e EPuE 1t ¥ = H F s 58 ,.\An.n.w
$ g ¥ it ¥ =% AN & i T
A : T E A ¥ Pt i b R S T T N IER8E 25 &3
: Sabdiye < haviedie 5 ST Hiths Sevets St barhe ey e r=2irss ST crgrahys)ees i
T afhs v 2 S : it TR = ¥ 21 T i
< 411 1 it } Sags ks atuna riiH e = i
it = : - o = T sas3 e
5 i 53 2 et ity iEd! 4 T
oy it HIT SRR
* resh oy } i ¥ > ; T : T 15
13 AT aFhediok hagds. 5 SR u tn ke Pages daiss ¥ H TRl } a8l Tw , e R TEEEag b Sy 15
i s i { SR SERh Y Fnniaipiaes asTaseaseases 328 St

1600
1500
1400
1300

O (@) (o) o
(o] o (o] o
o - o ()
A

OMN-AON3ND3YS

REVOLUTIONS
29

Figure 13—Antenna “LOADING” Dial (L10)
(Tuning C hart, $-853810)
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