S-100

Communications System

NOTICE

IT Is STRONGLY RECOMMENDED THAT THIS INSTRUCTION MANUAL BE READ
THOROUGHLY BEFORE ANY ATTEMPT IS MADE TO PUT THE UNIT INTO OP-~

ERATION, FAILURE TO COMPLY WITH THIS NOTICE MAY RESULT IN SERIOUS
DAMAGE TO THE EQUIPMENT,
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SECTION |

DESCRIPTION

1.1 INTRODUCTION

The Eldico S-100 Single Sideband Transmitter/Receiver system consists of four in-
dividual units., These are the M-100 Antenna Tuner, the T-100 Transmitter, the
R-100 Receiver and the M-102 microphone bias supply. The four units which com-
prisethe S-100 system are supplied as an integral unit in a steel rack cabinet., Pro-
vision is made for easy servicing, as all major units can be rolled out on slides.

Remote control features have been incorporated so that the complete system can be
operated from one or more distant locations., Operating in either single sideband,
amplitude modulation or continuous wave, the S-100 system is compatible with any
and all existing communications equipment. Frequency coverage of the system is
from 2.2 to 30.0 megacycles in four pre-selected channels. Any oscillators which
contribute to the frequency stability in both the receiver and transmitter are crystal
controlled, The more criticaloscillators are equipped with oven controlled crystals,
with variable padder capacitors for exact frequency adjustment. The receiver has
a front panel control which will permit the operator to compensate for slight fre-
quency variations in other transmitters. Power output is in the order of 100 watts
when operating single sideband, which is equivalent to approximately 400 watts in
amplitude modulated systems, Continuous wave output is 50 watts, and amplitude
modulation output is 20 watts. These ratings are conservative. The M-100 Antenna
Tuner is designed to operateintoa wide variety of loads over the complete frequency
range. It incorporates phase and impedance indicators to aid in adjustment. Also
included is the M-102 microphone bias supply which will supply 12 volts DC for ex-
citation of a carbon microphone. It is designed to supply 700 Ma continuous duty.

1.2 DESCRIPTION

First, Amplitude Modulated signals consist of three parts, These arethe lower side-
band, a carrier of constant amplitude, and an upper sideband. When a carrier is
""modulated', heterodyning takes place, beating the audio signal against the carrier,
resulting in the signal described previously. Obviously, transmission can be ac-
complished by transmitting only one sideband, since both sidebands contain exactly
the same information. Therefore, one of these sidebands can be removed without
impairing any information. The carrier, being of constant amplitude and containing
a great deal of power, serves no purpose in the actual transmission of the modulated
signal., The carrier, therefore, can be removed at the transmitter. This results
in an amplitude modulated signal with both carrier and one sideband removed. What
remains is called single sideband suppressed carrier, or more simply, SSB.

At the receiver, the loss of the carrier leads to a slight difficulty, as conventional
AM detectors cannot be used. Therefore, to satisfy the detector requirements, the




receiver must supply a synthetic carrier. This carrier must have the proper fre-
quency relationship with the incoming SSB signal. If it does not, the speech will be-
come distorted. Assuming that the locally generated '"carrier' and the incoming
SSB signal are correctly arranged, the detected output is identical with the original
signal, which is then amplified and applied to the speaker or phones in the normal
manner.

1.3 UNPACKING & INSTALLATION

A,

Open packing cartons carefully to avoid damage to the equipment., Examine the
packing material carefully for any small packages, Examine equipment for pos-
sible signs of damage and try all controls for bent shafts and broken couplings.
Report any damage to the proper authorities. Original packing material should
be preserved. See that all tubes and crystals are properly seated in their soc-
kets.

CAUTION: DO NOT, UNDER ANY CONDITIONS, REMOVE THE CRYSTALS FROM

THE CRYSTAL FILTER UNITS, DO NOT ATTEMPT ANY ADJUSTMENT
OF THESE UNITS, THE ADJUSTMENT AND SELECTION OF CRYSTALS
IS EXTREMELY CRITICAL AND IS FACTORY SET FOR OPTIMUM PER -
FORMANCE, VIOLATION OF THIS CAUTION WILL RESULT IN SERI-
OUS DEGRADING OF PERFORMANCE,

The equipment should be set in a cool, dry area convenient to the operator. Al-
low for the free passage of cool air around all vent slots.

Connect 110-117 volts, 60 cps, single phase AC to terminals 5 and 6 on TB-3
located on microphone bias supply, M-102. Access to all terminal boards may
be had by removing rear panel from rack cabinet, The microphone bias supply
is fastened to the bottom of the cabinet.

Connect the antenna lead to the output fitting on the M-100 unit,

For Remote Operation:

Terminals 1, 2, 3 and 4 on TB-3 are for connection to Navy Type Radio Set Con-
trol C-1138/UR or equivalent. In the event that such equipment is not available,
connections are as follows:

Terminals 1 and 2: START (momentary short button).
Terminals 3 and 4: STOP (momentary short button),
Terminals 1 and 4: 117 volt pilot lamp for remote "POWER

ON'" indication.

NOTE: UNIT WILL BE INOPERATIVE UNLESS "OVEN" SWITCH IS "ON" AND

YELLOW LAMP ON T-100 PANEL INDICATES,

Terminals 7 and 8: Remote 600 ohm line input, requires "0Q"
dbm for full modulation.




Terminal 9: Remote "TRANSMIT" connection, This
terminal is returned to ground through the
remote push-to-talk switch{connect to ter-
minal 11 on C-1138/UR).

Terminals 10 and 11: 12volts DC supply for carbon microphone.
Terminal 10 is negative; Terminal 11 is
positive which is normally supplied ground-
ed.,

Terminals 12 and 13: 600 ohm output for remote speaker or head
set, To disable speaker on R-100 unit,
plug headphones into jack on front panel,
Leave audio gain at normal level,

E. Internal Interchassis Cable Connections: (See Figure 1)

The S-100 system is supplied complete with a cable harness connected to all
proper terminals,

F, Physical Description of Rack Cabinet:

Height: 28 inches
Width: : 21-3/4 inches
Depth: 19 inches
Weight: 175 pounds
Finish: Eldico Gray

1.4 OPERATION OF S§-100 SYSTEM

{Tune-up procedure for each individual unit should be followed, These are found in
the section of this manual concerned with that particular unit,)

The S-100 system is supplied with controls set to four pre-selected channels as noted |
onthe frequencycharts appearing on the front panels on the R-100 and T-100, Refer
to the M-100 section of this manual for the preliminary tune-up procedure. When
the M-100 is first tuned up, the control settings of the M-100 should be noted on the
front panel logging chart of that unit.

A, START:

(1) THE FOLLOWING SWITCHES SHOULD BE IN THE INDICATED
POSITIONS AND LEFT "ON" AS LONG AS ANY OPERATION IS
CONTEMPLATED,

T-100

OVENS SWITCH "ON" (YELLOW PILOT LIGHT ON), IF OVEN
SWITCH IS "OFF", ALLOW AT LEAST 10 MINUTES FOR OVENS
TO STABILIZE,




R-100
POWER SWITCH "ON" (RED PILOT LIGHT ON),

REC/STBY SWITCH TO STBY POSITION, (AS LONG AS RED PI-
L.OT LIGHT IS ONAND REC/STBYSWITCH 1S IN STBY POSITION,
THE RECEIVER IS OPERATIVE AND WILL REMAIN SO UNTIL
THE TRANSMITTER IS ON THE AIR, THIS ALLOWS CONTINU-
QOUS MONITORING OF THE PRE-SELECTED CHANNEL, )

(2) TO ENERGISE THE TRANSMITTER, PRESS START BUTTON,
ALLOW AT LEAST ONE MINUTE FOR TUBES TO HEAT,

B, TUNE-OPERATE SWITCH ON M-100 MUST BE INOPERATE POSITION IN OR-
DER TO TRANSMIT OR RECEIVE,

1.5 SSB OPERATION

A, Select desired channel and set bandswitch on T-100, R-100 and controls of M-
100 to corresponding settings,

B. Rotate CARRIER control on T-100 fully counterclockwise.
C. Switch FUNCTION switch on T-100 to PHONE position,

D, Switch OPERATE switch on T-100 to XMIT position.
E

. Press microphone button, speak closely into microphone and advance AUDIO
control on T-100 until proper oscilloscope pattern appears as indicated.

improper SSB pattern

SSB pattern

excessive bias on reduce drive
5894 stage. change loading.

SSB pattern

correct adjustment

F. Advance RF GAIN control on R-100 fully clockwise,.

G. Place AM-SSB/CW switch on R-100 in SSB/CW position,

H., Set AVC switch on R-100 to SLLOW position.

I, Adjust AUDIO GAIN control on R-100 until a suitable level is reached,

J. Adjust FINE TUNING control on R-100 while an incoming signal is present for
most pleasing quality,




K. NOISE LIMITER control on R-100 should be fully counterclockwise unless ex-
cessive noise is present, in which case adjust for best readability (only while
signals are being received).

Under some receiving conditions it may be advisable to switch AVC switch on
R-100 to MAN position, turn AUDIO GAIN control fully clockwise and adjust RF
GAIN for comfortable level, This position should be used ONLY under actual
communications conditions, and should not be left in MAN position once com~-
munications have ceased, If left in this position, weak signals will not be heard
at all, This method should be considered only if a long series of transmissions
are contemplated with incoming signals of equal strength or full familiarization
of the equipment has been attained.

L., 1If set up as indicated in Sections A toJ, continued operation on the selected chan-~
nel can be accomplished merely by pressing push-to-talk button on microphone
or handset.

M. When OPERATE switch on T-100 is in STBY position, push-to-talk is disabled,
transmitter heaters are on and the transmitter is available for instant use with

norequired warm-up period once the switch has been returned to the XMIT posi-
tion, Normally, between communication periods, this switch is left in the STBY
position.

1.6 OPERATION ON AM

A, T-100

(1) Select desired channel and set BAND SWITCH on T-100, R-100and
M-100 to proper settings.

(2) Set FUNCTION switch to PHONE.
(3) Set OPERATE switch to XMIT,
(4) Turn CARRIER control for plate current reading of 125 Ma.

(5) Press push-to-talk switch on microphone and advance AUDIO GAIN
control until proper oscilloscope patterns appear as indicated:

000 00O

Unmodulated carrier AM pattern, AM pattern improper AM pattern
or single tone. 60% modulation.  100% modulation AM pattern excessive bias on
reduce drive 5894 stage.

change loading.




B. R-100
(1)
(2)
(3)
(4)

(5)
(6)

Advance RF GAIN control on R-100 fully clockwise.
Place AM-SSB/CW switch in AM position.
Set AVC switch to SLOW.

Adjust AUDIO GAIN controlonR-100 until a suitable\ level is reach-
ed.

Adjust FINE TUNING control on R-100 while a signal is coming in
for the most pleasing quality,

NOISE LIMITER control on R-100 should be fully counterclockwise
unless excessive noise is present, in which case adjust for best
readability while signals are being received.

Under some receiving conditions, it may be advisable to switch
AVC switch on R-100 to MAN position, turn AUDIO GAIN control
fully clockwise and adjust RF GAIN for comfortable level. This
position should be used only under actual communications conditions
and should not be left in MAN position once communications have
ceased. If left in this position, weak signals will not be heard at
all, This method should be considered onlyif a long series of trans-
missions are contemplated with incoming signals of equal strength
or full familiarization with the equipment has been attained.

1.7 OPERATION ON CW

A. T-100
(1)
(2)
(3)
(4)

B. R-100
(1)
(2)
(3)
(4)

(5)

(6)

Proceed as in Step 1.5 (Single Sideband Operation),
Set FUNCTION switch to CW,
Switch OPERATE switch to XMIT position,

Insert key and remove microphone.

Advance RF GAIN control on R-100 fully clockwise.
Place AM-SSB/CW switch on R-100 in SSB/CW position.
Set AVC switch to SLOW,

Adjust AUDIO GAIN controlonR-100 until a suitable level is reach-
ed.

Adjust FINE TUNING control on R-100 while an incoming 51gna.1 is
present for the most pleasing quality.

NOISE LIMITER control onR-100 should be set fuily counterclock-
wise unless excessive noise is present, in which case adjust for
best readability while signals are being received.

Under some receiving conditions, it may be advisable to switch
AVC switch on R-100 to MAN position, turn AUDIO GAIN control




fully clockwise and adjust RF GAIN for comfortable level. This
position should be used only under actual communications conditions
and should not be left in MAN position once communications have
ceased, If left in this position, weak signals will not be heard at
all, Thismethod should be considered onlyif a long series of trans -
missions are contemplated with incoming signals of equal strength
or full familiarization with the equipment has been attained.

NOTE ; IN ORDER TO RECEIVE, IT WILL BE NECESSARY TO RETURN "OPER -
ATE" SWITCH TO "STBY" POSITION,

1.8 REMOTE OPERATION (AM AND SSB ONLY)

Procedures 1.4 through 1. 7 must be followed, OPERATE switch on T-100 must be
in XMIT position, Unit must operate by pressing and releasing of microphone push-
to-talk switch only. Allow for warm-up time if remote START-STOP buttons are

used.

1.9 CHANGING CHANNELS

A. M-100

(1) Set M-100 controls (A, B, C, D and E)as indicated on logging chart
on front panel.

(2) Be sure TUNE-OPERATE switch is in OPERATE position or equip-
ment will NOT function.
B. T-100
(1) Set BAND SWITCH to desired channel,
C. R-100
(1) Set BAND SELECTOR to corresponding band on T-100.

1.10 SHUTTING DOWN
A, Press STOP button.

B. Operate OVENS switch to OFF position,

ALTERNATE:
A, Press STOP button,

B, Throw POWER switch on R-100 to "OFF!'", This method allows the ovens to re-
main heated, but disconnects all other power.
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SECTION 1
DESCRIPTION

1.1 INTRODUCTION

TheEldico R-100 Receiver isa double conversion, four channel superheterodyne cir-
cuit, incorporating a narrow band pass crystal lattice filter. The R-100 is designed
to cover the frequency range of 2. 2 to 30. 0 megacycles in four preselected, crystal
controlled channels.

1.2 FEATURES

A, Double conversion assures image rejection and high skirt selectivity.,

B. A dual section crystal filter provides steep skirts and an essentially flat pass-
band of approximately three kilocycles. The rejection outside the pass-band of
the filter is at least fifty decibels, assuring high attenuation of adjacent channel
signals.

C. The IF noise limiter allows operation under noisy conditions. This type of limi-
ter, operating in the IF strip has been found to be superior tonoise limiters which
operate in the audio channel. Both peaks are limited symmetrically.

D. Two separatedetectors are used. A diode detector is employed in the reception

of Amplitude Modulation signals, and a mixer-type detector is used for Single
Sideband and Continuous Wave reception.

Separate stages are used for Automatic Gain Control, IF, Detector and Amplifier,

Oven controlled crystals are used in high frequency oscillators.

1.3 SPECIFICATIONS

A,

B.

Operating Range: 2.2 to 30, 0 megacycles.

Channels: 4 channels, crystal controlled, 2.2t0 30.0 mega-
cycles.

Sensitivity: 5 microvolts for 10 db signal-to-noise ratio at

1 watt audio output.

Stability: Oven controlled crystal high frequency oscilla-
tor.
Selectivity: 2.9 Kc at 6 db.down; 7.0 Kc at 50 db down.
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Image Rejection:

AVC

AVC Time Constants:

Noise Limiter:

Audio Output:

Output Impedance:
RF Input Impedance:
Power Input:

Dimensions:

Finish:

Greater than 50 db.

Less than 2.5 db increase in audio output for
50 db signal increase.

Fast: .005 second rise, .03 second decay
Slow: .005 second rise, .5 second decay.

IF noise limiter, adjustable threshold, automatic
signal reference on AM and SSB/CW.

2 watts at 1000 cycles with less than 10 per cent
distortion.

4 ohms unbalanced, 600 ohms balanced.
52 ohms, nominal.
117 volts AC, 60 cycles, single phase, 85 watts.

8-3/4 inches high, 19 inches wide, 15 inches
deep. Weight - 20 pounds.

Eldico Gray.




SECTION I

INSTALLATION

2.1 LOCATION AND MOUNTING

While this unit was designed for rack cabinet installation and does not generate very
much heat, it is advised that provision for adequate circulation of air be includedin
any installation. Select a location that is cool and dry to assure maximum life of all
components.

2.2 EXTERNAL CONNECTIONS

A, AC linecord: May be plugged into any source of switched AC (for remote opera-
tion) or into any 110 volt, 60 cycle source.

B. Phone Jack: May beused with low impedance earphones. Inserting the earphone
plug into this jack will automatically disconnect the loudspeaker.

C. Terminals 1 and 2: These terminals provide 600 ohm audio output for remote
locations.

D. Terminals 3 and 10: (Terminal 10 is grounded.) Provide 4 ohm audio output for
remote locations.

E. Terminal 4: Used for remote receive/standby switching. Toput into operation,
connect a wire from Terminal 4 to switch that will connect this lead to ground,
putting the receiver in a receive condition.

NOTE: THIS TERMINAL WILL NOT FUNCTION IF RECEIVER "STANDBY/RE-

CEIVE" SWITCH ON FRONT PANEL IS IN "RECEIVE" POSITION,

F. Terminals 6 and 7: These terminals are provided for use of an external source
of 6.3 volts, 60 cycles AC voltage to provide current to heat the oven.

G. Terminals 8 and 9: Provide 6.3 volts AC output. (This may be used to heat the
ovens instead of external source as described in Paragraph F. preceding.)

H, Terminal 10: Chassis ground connection.

I Terminal 5: Spare connection.

J. Antenna: Connect to antenna or to antenna tuner through changeover relay and/

or antenna tuner M-100,




SECTION il

OPERATION

3.1 CONTROLS
A, Power Switch: Turns on AC power to unit.

NOTE: IFACIS TO BE SWITCHED REMOTELY, THIS SWITCH MUST BE IN THE
"ON'" POSITION AT ALL TIMES,

B. Receive/Standby Switch: Turns receiver on and off without permitting compo-
nents to cool.

NOTE: IF UNIT IS TO BE SWITCHED REMOTELY, THIS SWITCH MUST BE IN
"STANDBY'" AT ALL TIMES,

C. Channel Selector Switch: Sets receiver to desired frequency as noted on fre-
quency chart,

D. Fine Tuning: Used for making slight frequency adjustments.
RF Gain Control: This control determines the RF amplifier gain of the receiver.

F. AudioGainControl: Set tolevel for comfortable listening. If receiver AVC switch
is in MAN position, AUDIO GAIN control should be rotated fully clockwise.

G. AVCSwitch: This three position switch can select slow AVC, fast AVCand man-
ual gain control. Set this control to fast to receive AM only. The slow position
is used for the reception of SSB and CW., The AVC, under these conditions, will
not follow rapid excursions in signal level. Use the MAN position when signals
are coming in with consistant strength and the RF GAIN control is adjusted to a
suitable level with the AUDIO GAIN fully clockwise. (This will tend to eliminate
receiver noise when no signals are present.)

NOTE: IF A WEAK SIGNAL IS PRESENT UNDER THE ABOVE STATED CON-
DITIONS, IT WILL NOT BE HEARD,

H, AM-SSB/CW Switch: Switches in the proper detector and oscillator for the mode
of operation being employed.

I Noise Limiter: Controls the level at which the limiter will operate. This level
decreases as the control is advanced in a clockwise direction. This limiter is
especially effective in subduing pulse-type noise. In the extreme counterclock-
wise position, the noise limiter is switched out of the circuit.

-5-




NOTE: IF ROTATED TOO FAR IN THE CLOCKWISE DIRECTION, SOME AUDIO
DISTORTION MAY RESULT,

J. S-Meter: Provides a relative indication of signal strength.

3.2 OPERATING PROCEDURE

A. Operating the Receiver on Single Sideband.

(1) Turn on receiver using either POWER switch or remote control.

(2) Set receiver todesired channel, using CHANNEL SELECTOR switch.

(3) Set AM-SSB/CW switch to SSB/CW position.

(4) Put AVC switch in SLOW position.

{(5) Turn RF GAIN control fully clockwise.

(6) Adjust AUDIO GAIN control to a suitable level.

(7) When receiving a signal, adjust FINE TUNING control. Adjust this
control for natural speech.

(8) If noise is present, turn NOISE LIMITER control clockwise. Adjust
this control until noise level is sufficiently reduced.

B. Operating the Receiver in Continuous Wave,

(1) Turn receiver ON using either POWER switch or remote control.
(2) Set receivertodesired channel, using CHANNEL SELECTOR switch.
(3) Set AM-SSB/CW switch to SSB/CW position,

(4) Put AVC switch in SLLOW position.

(5) Adjust RF GAIN control fully clockwise.

(6) Turn AUDIO GAIN controlclockwise until a suitable level is reached.
(7) Adjust FINE TUNING control for a suitable beat note.

(8) Use NOISE LIMITER control as conditions dictate.

C. Operating the Receiver on Amplitude Modulation

(1) Turn receiver ON using POWER switch or remote control.

(2) Set receiver todesired channel, using CHANNEL SELECTOR switch.

(3) Switch AM-SSB/CW switch to AM position,

(4) Put AVC switch in FAST position.

(5) Adjust RF GAIN control fully clockwise.

(6) Adjust AUDIO GAIN control to a suitable level,

(7) Adjust FINE TUNING control until a good balance is obtained between
the high and lowaudio frequencies. This will occur close tothe point
where the "S'" meter reacts erratically with severe distortion.




SECTION 1V

THEORY OF OPERATION |

4.1 GENERAL

This receiver is a double conversion superheterodyne unit, set up for four channel
operation, It is equipped with a sharp crystal band pass filter which approaches the
ideal response for a single sideband receiver, Critical oscillators are crystal con-
trolled by oven controlled crystals to assure a high order of frequency stability.

4.2 RF AMPLIFIER, V-1

This is a conventional tuned RF amplifier with variable grid and plate circuits. The
CHANNEL SELECTOR switch on the front panel selects one coil/capacitor combina-
tion for the grid circuit and one coil/capacitor combination for the plate circuit, in
each of its four positions., The coils and capacitors are adjustable, and access to
the capacitor shafts and coil slugs is available on top of the chassis.

4.3 FIRST MIXER, V-2

This is used to heterodyne the incoming signal to an intermediate frequency of 2.0
megacycles, Thisis accomplished by the use of the injection crystal oscillator (V-7)
which has a frequency 2.0 megacycles higher than the incoming carrier frequency.

4.4 FIRST OSCILLATOR, V-7

This Pierce oscillator uses oven controlled crystals to assure maximum stability
on the high frequency bands, The crystal is selected 2.0 megacycles higher than the
incoming carrier frequency. Variable capacitors C-97 through C-100 are used to
adjust the oscillator frequencyover a small range tocompensate for slight frequency
variations in the system.

4.5 SECOND MIXER-OSCILLATOR, V-3

This is used to heterodyne the 2.0 megacycles signal to 413 Kc. This mixer uses
either a 2413 or 1587 Kc injection signal, depending on which sideband is to be re-
ceived. For lower sideband operation, the 2413 Kc crystal should be used. Con-
versely, the upper sideband would require the use of the 1587 Kc crystal. The fine
tuning control, C-21, changes the frequency slightly to permit corrections.




4.6 CRYSTAL FILTER, XF1-A

This modified crystal lattice filter has a flat pass band and steep skirts to approach
closely the ideal response for the reception of single sideband signals. The band-
width of this filter is about three kilocycles.

CAUTION: THIS FILTER IS EXTREMELY CRITICAL, COMPONENTS HAVE BEEN

MATCHED TO CLOSE TOLERANCES, AND ADJUSTMENTS HAVE BEEN
FACTORYSET FOR THE MAXIMUM IN PERFORMANCE, ANYATTEMPT
TO ADJUST THE CRYSTAL FILTER WILL SERIOUSLY DEGRADE THE
PERFORMANCE CHARACTERISTICS OF THE RECEIVER,

4.7 SECOND IF AMPLIFIER, V-4 and V-5

These are conventional IF amplifiers and servetofurther amplify the signal at 413 Kc.

4.8 NOISE LIMITER, V-6

This 6AL5 serves as a symmetrical pulse-type noise limiter, When resistor R-27
is switched into the circuit, capacitors C-38 and C-39 charge to the average peak
level with such polarity that they opposethe flow of current in the 6AL5(V-6). When
a sudden change in level occurs, the excess signal is shunted across the IF trans-
former, IFT-3. This prevents a large percentage of noise from passing through the
receiver,

4.9 AM DETECTOR, V-9

4.11

This 6ALS5 is a conventional diode detector. It is switched into the circuit by means
of switch SW-2, The AM output is taken from the junction of resistors R-37 and R-38.

SSB:CW DETECTOR, V10

This mixer-type detector uses a locally generated signal at 413 Kc, which is crystal
controlled. Thehigh frequency products which result from the heterodyning process
are filtered out through the capacitor/resistor network, C-49, R-36 and C-50. This
detector is switched in or out of the circuit by switch SW-2 which also controls the
B+ to the 413 Kc oscillator and the SSB/CW detector.

413 KC OSCILLATOR, V-8a

This oscillator is used, as previously explained, to receive single sideband and con-
tinuous wave signals.




4.12

413

4.14

4.15

4.7

AUDIO PREAMPLIFIER, V1

This is a resistance/capacitance coupled two stage amplifier. Putting the receiver
in the standby condition applies a high negative bias to the grid of the second stage,
thereby cutting it off.

AUDIO OUTPUT, V12

This stage provides audio output to the built-in loudspeaker or to a remote location.
The design of this stage includes negative feedback for the improvement of audio
quality. In the standby condition, this tube is biased to a high negative level, putting
the tube in the cut-off region.

AVC, IF AMPLIFIER, V13

This conventional IF amplifier has its input capacitively coupled to the grid of V-5,
Therefore, signals coming through the crystal filter are also amplified by this stage.

AVC DETECTOR, V 14

One half of this dual-diode (pins 2 and 5) operates as a conventional diode detector
which generates the AVC voltage. Sudden noise pulses are shunted through the other
half of the tube, and through C-67 to ground. When C-67 charges, the diode stops
conducting. This protects the receiver from being desensitized by noise pulses.
AVC delay is applied in the form of a positive voltage obtained from the junction of
resistors R-56 and R-57 and applied through IF transformer IFT-4 to the cathode of
the AVC detector tube.

BIAS RECTIFIER, V15

One half of this 6AL5 (pins 2 and 5)is usedas a rectifier to provide bias voltage which
igs used to manually set the bias on the AVC line, This is accomplished by varying
R-67(RF GAINcontrol on front panel), The otherhalf of V-15(pins 7 and 1)functions
as a bias gate. When the AVC voltage generated by V-14 is more negative with ref-
erence to the voltage selected by R-67, the AVC rectifier no longer controls the AVC
line voltage. When the voltage generated by V-14 falls below the voltage set by the
RF GAIN control, R-67, the diode gate conducts, and the RF GAIN control takes
over. To simplify this explanation, we can say that the RF GAIN control determines
the minimum level of the AVC voltage.

RECTIFIER & POWER SUPPLY, V 16

This 5U4 rectifier and associated choke input filter system are of conventional de-
sign,




SECTION V

MAINTENANCE

5.1 SERVICE ADJUSTMENTS

A,

B.

Changing Channel Frequency

(1)

(2)

(3)

(4)

(5)

Select the proper crystal frequency for the high frequency oscillator
byadding 2.0 megacycles to the desired carrier frequency. Be sure
that the crystal selected is of the fundamental frequency type and is
of the correct physical size with the proper pin diameters and spac-
ing. (Type HC-6/1U)

The input frequency tuning range of the channels is as follows:

Channel Frequency Range Coil Capacitor
1 2.2 to 4.1 Mc L-1, L-5 c-1, C-5
2 4.1 to 10.0 Mc L.-2, L-6 c-2, C-6
3 6.0 to 16.0 Mc L-3, L.-7 Cc-3, C-7
4 11. 0 to 30. 0 Mc L-4, L-8 C-4, C-8

For preliminary settings of the RF coils (Li~1 through L-8) and the
RF capacitors (C-1 through C-8), refer to the chart provided. This
will serve to facilitate the tune-up procedure.

Tune a signal generator to near the desired output frequency and
connect it to the RF input connector., Set RF GAIN control at maxi-
mum; the REC/STBY switch in REC; the AUDIO GAIN control at a
suitable level; the AM-SSB/CW switch to SSB/CW and the CHANNEL
SELECTOR switch to the appropriate channel., Sweep the generator
throughthis frequency until the signal is heard in the receiver. Peak
the signal by varying the tuning slugs or variable capacitor. (If "C"
is at maximum, use the coil for this peaking operation. If the coil
is at maximum, use the capacitor.)

Gradually reduce the RF input level and at the same time continue
to peak the signal with the proper tuning adjustment until maximum
sensitivity has been attained.

Frequency Setting

(1)

Thereare four trimmer capacitors which are used to set the receiv-
er channelstothe precise frequency. These are located directly be-
hind the crystal filter, and to the front of the crystal ovens., Each
is marked for the corresponding band. When the receiver is used
as a part of the S-100 system, this operation is greatly facilitated.
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NOTE: ‘TRANSMITTER MUST BE TUNED TO CORRECT FREQUENCY, (SEE
APPROPRIATE MANUAL,)

(2) Turn RF GAIN control to fully counterclockwise position and AUDIO
GAIN control to maximum clockwise position. AM-SSB/CW switch
should be in SSB/CW position, AVC switch to MAN position, and
REC/STBY switch to REC,

(3) Turn on transmitter (using SSB mode) and switch M-100 TUNE-
OPERATE switch to TUNE position. While speaking into micro-
phone, gradually raise RF GAINcontrol onR-100 until audio is heard
in receiver.

(4) Set FINE TUNING to mid-range and adjust proper crystal trimmer
to frequency. (Until audio in receiver sounds most natural.) Repeat
operation for all channels,

(5) Fillinappropriate informationonfront panelchartonR-100Receiver.

(6) Turn TUNE-OPERATE switch on M-100 to OPERATE position. Set
REC/STBY switch onR-100 toSTBY and the unit is ready for opera-
tion.

NOTE: AFTER CHANGING CHANNEL FREQUENCIES, THE M-100 ANTENNA
TUNER SHOULD BE READJUSTED AS PER APPROPRIATE MANUAL,

CHANNEL 1
Freq. /Mc C L-1 L-5
2.2 MAX 7 turns from top 8 turns from top
2.5 MAX 5 turns from top 6 turns from top
3.0 7/8 MAX At top At top
3.5 1/2 MAX At top At top
4.1 1/4 MAX At top At top
CHANNEL 2
- L-2 L-6
4.1 MAX 11 turns from top 10 turns from top
4.5 MAX 7 turns from top 5 turns from top
5.0 MAX 4 turns from top 3 turns from top
5.5 MAX 2 turns from top 1-1/2 turns from top
6.0 near MAX Top Top
6.5 7/8 cap Top Top
7.0 3/4 cap Top Top
7.5 5/8 cap Top Top
8.0 1/2 cap Top Top
8.5 1/2 cap Top Top
9.0 3/8 cap Top Top
9.5 1/4 cap Top Top
10.0 1/4 cap Top Top
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CHANNEL 3
Freq. /Mc c L-3 L-5
6.0 MAX 8 turns from top 6 turns from top
6.5 MAX 6 turns from top 5 turns from top
7.0 MAX 4-1/2 turns from top 3-1/2 turns from top
8.0 MAX 3 turns from top 1/2 turn from top
9.0 MAX 1/2 turn from top Top
10.0 3/4 cap Top Top
11. 1/2 cap Top Top
12,0 1/2 cap Top Top
13.0 3/8 cap Top Top
14.0 3/8 cap Top Top
15.0 1/4 cap Top Top

16.0 1/8 cap Top Top

CHANNEL 4

C L-4 1.-8

11 MAX 7-1/2 turns from top 6 turns from top
12 MAX 6 turns from top 5 turns from top
13 MAX 5 turns from top 3 turns from top
14 MAX 3-1/2 turns from top 1-1/2 turns from top
15 MAX 2 turns from top Top

17 7/8 cap Top Top

19 5/8 cap Top Top

20 1/2 cap Top Top

22 1/2 cap Top Top

24 3.8 cap Top Top

27 1/4 cap Top Top

28 1/8 cap Top Top

30 Near MIN Top Top

5.2 TROUBLE SHOOTING

In general, this double conversion receiver may be serviced by following the usual
servicing procedures. However, this unit has several unique circuits which require
unusual techniques. The primary difference is the crystal filter which has a flat
pass band with sharp cut-off at each edge of the three kilocycle pass band,

CAUTION: THIS FILTER HAS BEEN PRE-SET AT THE FACTORY FOR OPTIMUM
PERFORMANCE, NO ATTEMPT SHOULD BE MADE TO READJUST OR
SERVICE THIS FILTER, ANY SUCH ATTEMPT WILL SERIOUSLY DE -
GRADE THE PERFORMANCE OF THE RECEIVER,

A, Signal Substitution in the R-100 Receiver.

The following steps should facilitate the isolation of trouble and the stage re-
sponsible for the trouble:
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(1)

(2)

(3)

(4)

(5)

(6)

(7)

Set receiver controls as follows:

AUDIO GAIN control . . . . . . Halfway position

RF GAIN control . . . . . . . Maximum clockwise position
REC/STBY switch . . . . . . . REC position

NOISE LIMITER « « o« « « . OFF

AM-SSB/CW switch . . . . . . AM

AVC switch . . . . . . . . .. MAN

POWER gwitch . , . . . . .. ON

Audio Frequency OQOutput: Connect an audio signal gererator to pins
1 and 7 of V-12 through an appropriate blocking capacitor (.01 mid).
The signal generator frequency should be 400 cps ata level of 5 volts.
If a moderately loud audio signal appears at the loudspeaker, it may
be assumed that the audio output stage is functioning. If not, volt-
age and resistance checks as well as tube and capacitor substitution
will show the location of the problem.

Audio Frequency Driver: Connect the audio generator to pin 7 of V-
11 through a , 01 mfd blocking capacitor, Set the generator to 400
cps at about the 1 volt level. A moderately loud signal should be
heard in the loudspeaker. If not, voltage, resistance and capacitance
checks should be made to reveal the specific cause of the trouble,

Audio Frequency Preamplifier: Connect the audio frequency genera-
tor to pin 2 of V-11. Set the generator to 400 cps at about .1 volt.
A moderately loud audio signal should be heard in the loudspeaker.
If this is not the case, make voltage, resistance and capacitor sub-
stitution checks to isolate the cause of the trouble.

AM Detector: Connect an RF generator to pin 7 of V-9 through a
500 mmifd capacitor. Set the generator to 413 Kc modulated by 400
cps audio. The maximum level should be about 100, 000 microvolts.
Audio should be heard in the loudspeaker with AUDIO GAIN maxi-
mum clockwise. If not, make usual resistance, voltage and capaci-
tance substitution checks to locate the source of the trouble,

SSB/CW Detecter: Connect an RF signal generator to pin 7 of V-9
througha 500 mmfd capacitor. Set the generator to a levelof 100,000
microvolts at a frequency of413 Kc with no modulation., Set the AM-
SSB/CW switch on the R-100 to the SSB/CW position. Carefully tune
the signal generator until an audio tone is heard in the loudspeaker,
Set the generator on the low frequency side of the zero beat. Leave
the generator at this frequency. If an audio beat note is not heard in
the loudspeaker, trouble is indicated in V-10 or V-8A, Make volt-
age, resistance and capacitance checks to isolate the trouble. Re-
set AM-SSB/CW switch to AM,

IF Amplifier II: Connect the RF generator to pin 1 of V-5 through a
500 mmfd block capacitor. Set thefrequency asin Step 6, preceding,
and apply a 400 cps modulation. Audio should be heard in the loud-
speaker., If not, a defect in V-5 and/or its associated circuitry is
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(8)

indicated. Voltage, resistance and capacitance checks should isolate
the difficulty.

IF Amplifier I: Connect the RF generator to pin 1l of V-4, Use a
500 mmfd block capacitor., Set the generator as in Step 6, preced-
ing, with 400 cps modulation. Audio should be heard in the loudspeak-
er, or a malfunction is indicated in V-4 or its associated circuitry.
Voltage, resistance and capacitance subsitution checks will isolate
the cause of the failure.

NOTE : AS THESE STEPS PROCEED TOWARD THE RF AMPLIFIER SECTION,

IT WILL BE NECESSARY TO REDUCE THE RF OUTPUT OF THE SIG-

NALGENERATOR TOCOMPENSATE FOR THE GAIN OF THESE STAGES.,

(9)

Second Converter: With the generator set as in the preceding step,
apply the signal through a 500 mmfd capacitor to pin 7 of V-3. It
may be necessary to slightly retune the signal generator in order
to again bring the signal into the pass band of the filter. This will
indicate that the filter is functioning properly. To check further,
set the AM-SSB/CW switch to SSB/CW, turn off the 400 cps modu-
lationat the generator and gradually tune the signal generator through
the pass band of the filter. At the zero beat point, the generator
should be tuned to 413 Kc. Above this frequency, the filter should
prevent much audio from appearing at the loudspeaker. Below the
zero beat point, the audio output level should be higher and then, at
about three kilocycles, should drop sharply to a low level. While
performing this check, be sure that the RF generator is set to a
very low level or spurious indications may result.

NOTE: ABEAT MAY OCCUR NEAR400KC, THIS IS DUE TO HARMONICS FROM
THE SIGNAL GENERATOR.

CAUTION: DO NOT ATTEMPT TO READJUST THIS FILTER. SPECIAL EQUIP-
MENT IS REQUIRED TO MAKE ANY ADJUSTMENTSAND ANY ATTEMPT
TO MAKE SUCH ADJUSTMENTS WITHOUT THIS EQUIPMENT WILL RE -
SULT IN SEVERELY DEGRADED PERFORMANCE OF THE EQUIPMENT.
IF THE FILTER IS DEFECTIVE, IT SHOULD BE RETURNED TO THE
FACTORY FOR MAINTENANCE OR TO A QUALIFIED ESTABLISHMENT
EQUIPPED WITH THE PROPER EXPERIENCE AND TOOLS,

(10)

With the signal generator connected as before, set the frequency to
2.0 Mc. Tune the generator through this frequency and a beat note
should be heard. If not, check the oscillator section of this tube,
The usual tests should isolate the cause of the difficulty.

First Converter (V-2): Connect the RF signal generator to pin 7 of
V-2 through a 500 mmifd capacitor. Set the generator to 2. 0 Mc and
set the AM-SSB/CW switch to SSB/CW position. Tune the generator
throughthe 2.0 Mc point. A variable beat note should be heard louder
on one side of zero beat than on the other., If this occurs, the plate
circuit of the tube is operating. Tune the signal generator to the
proper channel frequencyand leavingthe control set in this position,
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(11)

(12)

(13)

(14)

(15)

(16)

tune the generator through the channel frequency. If the stage is
operating properly, a variable beat note will be heard as before,
The signal should now be louder below the zero beat point than above.
If no audio is heard at the loudspeaker, it indicates that conversion
is not taking place, which may be due to defects in either the oscil-
lator (V-7) or in the first converter (V-2).

RF Amplifier: For alignment, follow procedure outlined in Section
5.1 {Changing Channel Frequencies). To check the operation, set
AM-SSB/CW switch to AM. Tune the signal generator to 400 cps
audio at a level of 5 microvolts (30%). If the receiver is function-
ing properly, a moderately loud audio signal will be heard at the
loudspeaker. This signal will be practically free of noise. The us-
uzal tests should reveal any difficulty.

Noise Limiter: Tocheck this circuit, set up the receiver and signal
generator as in Step 11, preceding. Reduce the output level of the
signal generator until a noticeable amount of noise is present with
the signal., Turn the noise limiter control clockwise and the noise
level should decrease. If any difficulty is encountered, the usual
measurements and substitution checks should reveal the source,

Bias Rectifier (V-15): This rectifier produces 110 volts DC. After
filtering, this is applied to the RF GAIN control. The other half of
V-15 is a bias gate to prevent the AVC voltage generated by V-14
from being shorted through R-67 (when at minimum). Voltage mea-
surements will detect any faults in this circuit.

"S" Meter Amplifier (V-8b): With the receiver set up as before
(signal generator disconnected), turn RF GAIN to minimum (fully
counterclockwise) and the AVC switch to SLOW. The "S" meter
should indicate full scale and beyond. In the event this does not oc-
cur, servicing is indicated.

AVC IF Amplifier (V-13) & AVC Detector (V-14): Inject a 413 Kc
signal into pinl of V-13. When properly set up, the''S'"" meter should
deflect with the AVC switch in the SLOW position. Check the tuning
of IFT-4, If all previous checks have been made and this does not
occur, difficulty is indicated in V-13 or V-14 and their associated
components. If this check shows everything to be all right, connect
a signal generator set at the correct channel frequency to J-1 (an-
tenna jack). Set the signal generator output level to 100 microvolts
modulated by 400 cps to 30%. When the generator is tuned in, the
"S'""meter should read S-9 with the AVC switch in the SLOW position.
This will occur if everything is properly functioning. Rapidly tune
the generator through the pass band of the receiver. The 'S" meter
should kick up rapidly and settle down slowly. In the FAST position
of the AVC switch, the ""S'""meter should both kick up and settle back
rapidly., If this does not occur, the capacitor, C-69, is probably
open since this capacitor controls the decay time of the AVC line,

"'S" Meter Zero: To adjust the ""S'"' meter, disconnect the signal gen-
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erator and set the AVC switch in the MAN position. Adjust R-63
located on top of the chassis near V-8.

(17) Power Rectifier (V-16): The power supply is of usual design, and
voltage and resistance checks should isolate the cause of any diffi-
culty.

5.3 ALIGNMENT PROCEDURE

A,

Set the receiver controls as follows:

AFGAIN . . . « ¢« « « . Maximum clockwise

NOISE LIMITER . . . . . OFF

AM-SSB/CW switch . . . AM (Remove V-7 from socket)
AVC switch . + . « « « . MAN

RFEFGAIN . « ¢« ¢« ¢« o« « & Maximum clockwise
REC/STBY switch . . . . REC

POWER switch. . . . . . ON

Connect a source of 412 Kc RF (modulated by 400 cps) through a blocking capa-
citor to pin 7 of V-3, Raise the level (not in excess of 100,000 microvolts) un-
til a signal is heard at the loudspeaker.

{1} The signal generator may have to be tuned back and forth until it is
heard through the crystal filter, Leave the generator at this fre-
quency. When properly tuned, the modulation should sound undis-
torted.

CAUTION: DO NOT ATTEMPT TO ADJUST THE CRYSTAL FILTER OR SERIOUS

C.

DIFFICULTIES WILL RESULT,

Peak IFT-2 and IFT-3 for maximum audio output., Adjust IFT-4 for maximum
"S" meter deflection.

Connect the signal generator to pin 7 of V-2 through a blocking capacitor. (Re-
move V-7 from socket,) Tune the signal generator to 2.0 Mc with400 cps modu-
lation. With the signal generator at a level of 100 microvolts, tune through the
2. 0 Mc point until output is heard clearly and undistorted.

(1) Peak IFT-1 for maximum sensitivity and replace V-7. For RF am-
plifier alignment, see Section 5. 1.
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PARTS LIST

Part No. Description
R-1 Resistor, carbon, 10K ohm, 1/2 watt, 10%
R-2 Resistor, carbon 47K ohm, 1/2 watt, 10%
R-3 Resistor, carbon, 10K ohm, 1/2 watt, 10%
R-4 Resistor, carbon, 1M ohm, 1/2 watt, 10%
R-5 Resistor, carbon, 10K ohm, 1/2 watt, 10%
R-6 '~ Resgistor, carbon, 68 ohm, 1 watt, 10%
R-7 Resistor, carbon, 22K ohm, 1/2 watt, 10%
R-8 Resistor, carbon, 4. 7K ohm, 1/2 watt, 10%
R-9 Resistor, carbon, 8.2K ohm, 1/2 watt, 10%
R-10 Resistor, carbon, 33K ohm, 1/2 watt, 10%
R-11 Resistor, carbon, 220 ohm, 1/2 watt, 10%
R-12 , Resistor, carbon, 10K ohm, 1/2 watt, 10%
R-13, R-14 Omitted
R-15 Resistor, carbon, 15K ohm, 1 watt, 10%
R-16 Resistor, carbon, 5.6K ohm, 2 watt, 10%
R-17 Resistor, carbon, 47K ohm, 1/2 watt, 10%
R-18 Resistor, carbon, 1M ohm, 1/2 watt, 10%
R-19 Resistor, carbon, 3.9M ohm, 1/2 watt, 10%
R-20 Resistor, carbon, 150 ohm, 1/2 watt, 10%
R-21 Resistor, carbon, 47K ohm, 1/2 watt, 10%
R-22 Resistor, carbon, 2.2K ohm, 1/2 watt, 10%
R-23 Resistor, carbon, 1M ohm, 1/2 watt, 10%
R-24 Resistor, carbon, 2.2M ohm, 1/2 watt, 10%
R-25 Resistor, carbon, 150 ohm, 1/2 watt, 10%
R-26 Resistor, carbon, 120K ohm, 1/2 watt, 10%
R-27 Resistor, carbon pot, 2 watt w/switch, 5M ohm, linear taper
R-28 Resistor, carbon, 120K ohm, 1/2 watt, 10%

R-29 Resistor, carbon, 47K ohm, 1/2 watt, 10%




Part No. Description

R-30 Resistor, carbon, 2.2K ohm, 1/2 watt, 10%
R-31 Resistor, carbon, 39K ohm, 1/2 watt, 10%
R-32 Resgistor, carbon, 220 ohm, 1/2 watt, 10%
R-33 Resistor, carbon, 10K ohm, 1/2 watt, 10%
R-34 Resistor, carbon, 2, 7K ohm, 1/2 watt, 10%
R-35 ' Resistor, carbon, 33K ohm, 1/2 watt, 10%
R-36 Resistor, carbon, 47K ohm, 1/2 watt, 10%
R-37 Resistor, carbon, 220K ohm, 1/2 watt, 10%
R-38 Resistor, carbon, 180K ohm, 1/2 watt, 10%
R-39 Resistor, carbon, 47K ohm, 1/2 watt, 10%
R-40 Resistor, carbon, 1K ohm, 1/2 watt, 10%
R-41 ' Resgistor, carbon, 22K ohm, 1/2 watt, 10%
R-42 Resistor, carbon pot, 2 watt, 5M ohm, taper
R-43 Resistor, carbon, 100K ohm, 1/2 watt, 10%
R-44 Resistor, carbon, 2.2K ohm, 1/2 watt, 10%
R-45 Resistor, carbon, 100K ohm, 1/2 watt, 10%
R-46 Resistor, carbon, 2,2K ohm, 1/2 watt, 10%
R-47 Resistor, carbon, 100K ochm, 1/2 watt, 10%
R-48 Resistor, carbon, 100K ohm, 1/2 watt, 10%
R-49 Resistor, carbon, 68K ohm, 1/2 watt, 10%
R-50 Resistor, carbon, 1M ohm, 1/2 watt, 10%
R-51 Resistor, carbon, 330 ohm, 1 watt, 10%
R-52 Resistor, carbon, 1M ohm, 1/2 watt, 10%
R-53 Resistor, carbon, 150 ohm, 1/2 watt, 10%
R-54 Resistor, carbon, 47K ohm, 1/2 watt, 10%
R-55 Resgistor, carbon, 2.2K ohm, 1/2 watt, 10%
R-56 Resistor, carbon, 270K ohm, 1/2 watt, 10%
R-57 Resistor, carbon, 3.3K ohm, 1/2 watt, 10%
R-58 Resistor, carbon, 4.7M ohm, 1/2 watt, 10%
R-59 Resistor, carbon, 10K ohm, 1/2 watt, 10%
R-60 Resistor, carbon, 470 ohm, 1/2 watt, 10%
R-61 Resistor, carbon, 470 ohm, 1/2 watt, 10%
R-62 Resistor, carbon, 56K ohm, 1/2 watt, 10%
R-63 Resistor, carbon pot, 2 watt, 5K ohm, linear taper
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Part No. Description

R-64 Resistor, carbon, 2.2K ohm, 1/2 watt, 10%
R-65 Resistor, carbon, 330K ohm, 1/2 watt, 10%
R-66 Resistor, carbon, 330K ohm, 1/2 watt, 10%
R-67 Resistor, carbon pot, 10K ohm, linear taper
R-68 Resistor, carbon, 4. 7K ohm, 1/2 watt, 10%
R-69 Resistor, carbon, 1K ohm, 1/2 watt, 10%
R-70 Resistor, carbon, 1K ohm, 1/2 watt, 10%
R-71 Omitted

R-72 Resistor, carbon, 39K ohm, 1/2 watt, 10%
R-73 Resistor, carbon, 3.9M ohm, 1/2 watt, 10%
R-74 Resistor, carbon, 180 ohm, 1/2 watt, 10%
R-75 Resistor, carbon, 2.2K ohm, 1/2 watt, 10%
R-76 Resistor, carbon, 22K ohm, 1/2 watt, 10%
R-77 Resistor, carbon, 10 ohm, 1 watt, 10%

R-78 Resistor, carbon, 33K ohm, 1 watt

R-79 Resistor, carbon, 680 ohm, 1/2 watt

R-80 Resistor, carbon, 1M ohm, 1/2 watt, 10%
R-81 Resistor, carbon, 18K, 1/2 watt, 10%

R-82 Resistor, carbon, 1K ohm, 1/2 watt, 10%

C-1 Capacitor, variable, 100 mmid

C-1B Capacitor, 50 mmid, TCZ

C-2 Capacitor, variable, 100 mmfid

C-3 Capacitor, variable, 100 mmifd

C-4 Capacitor, variable, 100 mmifd

C-5 Capacitor, variable, 100 mmid

C-5B Capacitor, 50 mmid, TCZ

C-6 Capacitor, variable, 100 mmifd

Cc-7 Capacitor, variable, 100 mmfd

C-8 Capacitor, variable, 100 mmifd

C-9 Capacitor, ceramic disc, . 001 mfd, 600 WVDC
C-10 Capacitor, ceramic disc, . 001 mfd, 600 WVDC
C-~11 Capacitor, ceramic disc, . 001 mfd, 600 WVDC
C-12 Capacitor, ceramic disc, . 001 mfd, 600 WVDC

-20-




Part No.

C-13
C-14
C-15
C-16
C-17
C-18
C-19
C-20
C-21
Cc-22, C-23
C-24
C-25
C-26
c-27, C-28
C-29
C-30
C-31
C-32
C-33
C-34
C-35
C-36
C-37
C-38
C-39
C-40
C-41
C-42
C-43
C-44
C-45
C-46
C-47
C-48

Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Omitted

Capacitor,
Capacitor,
Capacitor,
Omitted

Capacitor,
Omitted

Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,

Capaciter,

Description

ceramic disc, . 001 mfd, 600 WVDC
100 mmifd, 500 WVDC, Durmica
100 mmifd, 500 WVDC, Durmica
ceramic disc, .01l mfd, 600 WVDC
ceramic disc, . 001 mifd, 600 WVDC
ceramic disc, .01 mfd, 600 WVDC
ceramic disc, .0l mfd, 600 WVDC
ceramic disc, .01 mfd, 600 WVDC

variable, 25 mmid

ceramic disc, . 025 mfd, 600 WVDC
250 mmifd, Durmica, 10%

ceramic tubular, 15 mmifd, TCZ
ceramic disc, .0l mfd, 600 WVDC

metalized paper, .1 mifd, 200V

ceramic disc, .025 mfd, 600 WVDC

ceramic disc, .025 mfd, 600 WVDC

ceramic disc, .0l mfd, 600 WVDC

metalized paper, .1 mfd, 200V

ceramic disc, .025 mfd, 600 WVDC

ceramic disc, . 001 mfd, 600 WVDC

metalized paper, .1 mifd, 200V

metalized paper, .1 mfd, 200V

ceramic disc, 330 mmid, 600 WVDC

ceramic tubular, 10 mmid, TCZ

Durmica, 500 mmifd, 300 WVDC

Durmica, 200 mmifd, 500 WVDC

electrolytic tubular with leads, 10 mfd, 50 WVDC
ceramic disc, .01 mfd, 600 WVDC

ceramic disc, .01 mfd, 600 WVDC

electrolytic tubular with leads, 8 mnfd, 250 WVDC
electrolytic tubular with leads, 8 mfd, 250 WVDC
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Part No. Description

C-49 Capacitor, Durmica, 500 mmifd, 300 WVDC
Cc-50 Capacitor, ceramic disc, . 001 mfd, 600 WVDC
C-51 ’ Capacitor, Durmica, 200 mmifd, 500 WVDC
C-52 Capacitor, ceramic disc, . 005 mfd, 600 WVDC
C-53 Capacitor, Durmica, 100 mmid, 500 WVDC
C-54 Capacitor, metalized paper, .1 mfd, 200V
C-55 Capacitor, ceramic disc, .01 mfd, 600 WVDC
C-56 Capacitor, ceramic disc, .01 mfd, 600 WVDC
C-57 Capacitor, ceramic disc, . 005 mfd, 600 WVDC
C-58 Capacitor, ceramic disc, .01 mfd, 600 WVDC
C-59 Capacitor, metalized paper, .1 mfd, 200V
C-60 Capacitor, electrolytic tubular with leads, 4 mfd, 50 WVDC
C-61 Capacitor, ceramic disc, .01 mid, 600 WVDC
C-62 Capacitor, ceramic disc, . 025 mfd, 600 WVDC
C-63 Omitted

C-64 Capacitor, ceramic disc, .025 mfd, 600 WVDC
C-65 Capacitor, metalized paper, .1 mfd, 200V
C-66 Capacitor, metalized paper, .1 mid, 200V
C-67 Capacitor, metalized paper, .1 mfd, 200V
C-68 Capacitor, ceramic disc, 330 mmid, 600 WVDC
C-69 Capacitor, metalized paper, .1 mfd, 200 V
C-70 Capacitor, metalized paper, .1 mid, 200 V
C-71 Capacitor, electrolytic tubular with leads, 50 mfd, 150 WVDC
Cc-72 Capacitor, electrolytic tubular with leads, 50 mfd, 150 WVDC
C-73 Capacitor, electrolytic, 40/40 mifd

C-74 Capacitor, ceramic disc, .01 mfd, 600 WVDC
C-75 Capacitor, ceramic disc, .01 mfd, 600 WVDC
C-76 Capacitor, ceramic disc, . 005 mfd, 600 WVDC
C-77 Capacitor, ceramic disc, . 001 mfd, 600 WVDC
C-78 Capacitor, ceramic disc, . 025 mfd, 600 WVDC
C-79 Capacitor, ceramic tubular, 33 mmid, TCZ
C-80 Capacitor, ceramic tubular, 33 mmifd, TCZ
C-81 Capacitor, ceramic tubular, 33 mmfd, TCZ
Cc-82 Capacitor, ceramic tubular, 33 mmifd, TCZ
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Part No.

C-83
C-84
C-85
C-86
C-87
C-88
C-89
C-90
C-91
C-92
C-93
C-94
C-95
C-96
C-97
C-98
C-99
C-100
C-101
C-102

L-1
L-2
L-3
L-4
L-5
L-6
L-7
L-8

IFT-1
IFT-2
IFT-3
IFT-4

Description

Capacitor, ceramic
Capacitor, ceramic
Capacitor, ceramic
Capacitor, ceramic
Capacitor, ceramic
Capacitor, ceramic
Capacitor, ceramic
Capacitor, ceramic
Capacitor, ceramic
Capacitor, ceramic

Capacitor, ceramic

tubular, 33 mmid, TCZ
disc, .025 mfd, 600 WVDC
tubular, 33 mmifd, TCZ
tubular, 33 mmid, TCZ
disc, . 003 mfd, 2 KV
disc, .003 mid, 2 KV
disc, .01 mfd GMV
disc, .01 mfd GMV
disc, .01 mfd GMV
disc, .01 mfd GMV
tubular, 10 mmfd, TCZ

Capacitor, Durmica, 84 mmfid

Capacitor, ceramic

disc, .01 mid

Capacitor, filter, 16 mfd, 450 WVDC

Trimmer, miniature, 20 mmfd

Trimmer, miniature, 20 mmifd

Trimmer, miniature, 20 mmifd

Trimmer, miniature, 20 mmfifd

Capacitor, ceramic

Capacitor, ceramic

disc, .025 mid
disc, . 005 mid

Antenna coil, Channel A

Antenna coil, Channel B

Antenna coil, Channel C

Antenna coil, Channel D

RF coil, Channel A
RF coil, Channel B
RF coil, Channel C
R¥ coil, Channel D

IF transformer, 2.0 Mc

IF transformer, 413 Kc

IF transformer, 413 Kc

IF transformer, 413 Kc
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Part No. vescription

T-1 Transformer, power, Eldico ET-338

T-2 Transformer, audio, Eldico ET-328E

CH-1 Filter choke, Eldico EC-337

CH-2 Filter choke, Eldico EC-329

M-1 "S" meter, special scale

O-1 Crystal oven, (for use with HC-6/U crystal holder only)
O-2 Crystal oven, {for use with HC-6/U crystal holder only)
XF-1A Crystal filter assembly

SW-1A Switch, rotary, wafer, PA-1,

SW-1B Switch, rotary, wafer, PA-11

SwW-1C Switch, rotary, wafer, PA-11 (all on PA-302 detent, CRL)
SW-1D Switch, rotary, wafer, PA-1

SW-1E Switch, rotary, wafer, PA-1

SW-2A, 2B, 2C Switch, rotary, PA-5 wafer on PA-300 detent, CRL
Sw-3 N. L, On-Off switch on R-27

SwW-4 Switch, toggle, SPST

SW-5 Switch rotary, 2 pole, 3 position, PA-3 wafer on PA300 detent, CRL
SW-6 Switch, toggle, SPST

V-1 6DC6 tube

V-2 6BAT tube

V-3 6BE6 tube

V-4 6BAG6 tube

V-5 6BA6 tube

V-6 6AL5 tube

V-7 12ATT tube

V-8 12AU7 tube

V-9 6ALS5 tube

v-10 6BE6 tube
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Part No, Description

vV-11 12AT7T tube
v-12 6AQ5 tube
V-13 6AU6 tube
V-14 6A L5 tube
V-15 6AL5 tube
V-16 5U4 tube
V17 OB2 tube
J-1 Connector
J-2 Jack

Loudspeaker, 3" diameter,4 ohm impedance

F-1 Fuseholder

5 amp fuse for above

I-1 Pilot lamp assembly
Pilot lamp, NE-51

RFC-1 Choke, 2.2 mh.
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R-100

RESISTANCE CHARTS
TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 PIN 10
V-1 6DC6  4Meg 180 0 .1 80K 110K 0 - - -
V-2 6BA7 80K 22K 680 0 .1 0 1. 2Meg 0 72K -
V-3 6BE6 47K 0 .1 70K 85K 340K - - -
V-4 6BA6  1.9Meg 0 0 .1 70K 100K 150 - - -
V-5 6EA6 1Meg 0 0 .1 70K 110K 150 - - -
V-6  6AL5 Inf. Inf. 0 .1 70K 0 70K - -
V-7  12AT7 80K 33K 220 .1 .1 80K 33K 220
V-8  12AU7 38K 840K Roes o .1 .1 80K 22K 0
V-9 6AL5 0 410K 0 .1 0 0 410K .
V-10 6BE6 22K 220 0 .1 50K 100K 42K -
12AT7 150K 470K 2.2K .1 .1 150K 200K 2.2K

V-11




_LZ—

TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 PIN 10

V-12 6AQ5 180K 330 0 .1 70K 70K 180K - - -
V-13 6ATU6 1Meg 0 0 . 1 ‘ 70K 100K 150 - - -
V-14 6AL5 2Meg 2Meg 0 .1 3.5K 0 4, TMeg - - -
V-15 6ALS 0 18K 0 .1 220 0 2Meg - - -
V-16 5U4 Inf, 70K Inf. 75 70K 75 Inf. 70K - -
vV-17 OB2 Inf, 0 Inf. 0 70K Inf, Inf, - - -
Term, Strip Inf, Inf, .3 80K Inf, Inf, Inf. .1 0 0

All measurements made with AC power plug disconnected, using 20,000-ohms-per-volt volt/ohm meter.

Panel controls set in following positions:

AUDIO GAIN MAXIMUM RF GAIN MAXIMUM NOISE LIMITER ON, MAX,
AM-SSB/CW AMx* POWER ON REC/STBY STBY
AVC SLOW CHANNEL SEL, 1 FINE TUNING CENTERED

* V-10 and V-8A; AM-SSB/CW switch in SSB/CW position.




—82_

R-100
VOLTAGE CHARTS

TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 PIN 10

v-1 DC6 85 ?i (3’5 0 6.3AC 250 150 0 - - -
87 1.8 .75

v-2  6BAT 57 5 oy 0 6. 3AC 0 0 0 240 -

V-3 6BE6 g .5 0 6. 3AC 280 120 1.2 - - -

V-4  6BAb _615 0 0 6. 3AC 300 125 1.8V . . .

vs  eBas PP 0 0 6.3AC 300 120 1.8 - - -
205 205

V-6 6A LS 300 300 0 6.3AC 300 0 300 - - -
82 -2.35 .65 82 -2.35 . 65

v-7  12aT7 82 Z 8 6. 3AC 6.3AC 82 23 -6 0 .
102 1 5.5 0-55 -1.78

V-8 12aU7 192 " oo 6.3AC 6. 3AC °-> L 0 0 -

-5 .5
V-9  6AL5 0 3 0 6. 3AC 0 0 -3 - . )
6BE6

.5 0 0 6.3AC 3 -5 0

V-10 AM-SSB  }-g 3.0 0 6. 3AC 95 120 0 - - -

Cw
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TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 PIN 10
R+ S SR o 7 17 S S S T
vieeastn P28 eme om0 L
V-13 6AU6 0 0 0 6.3AC 280 140 1.5 - - -
V-14 b6ALS -7 -7 0 6.3AC 3.8 0 -1.0 - - -
V-15 6AL5 0 -110 0 6.3AC 112AC 0 -.8 - - -
V.16 5U4 0 350 0 300AC 300AC 300AC 0 350 - -
V-17 OB2 111 0 0 0 111 0 0 - - -
Term Strip 0 0 0 -110 0 0 0 6.3AC 0 0

All measurements taken with 20,000 ohms-per-volt volt/ohm meter. Line voltage 120 volts AC. All conditions same as for re-

sistance charts, except that "FINE TUNING" control set at maximum capacity.

{White line marker horizontal and to right.)



R-100 GRID PARTS LOCATION

RESISTORS
R-1 D9 R-31 . G2, H2
R-2 F9, F10 R-32 Gé6
R-3 F8, F9 R-33 F6, G6
R-4 H1ll R-34 Gé
R-5 112 R-35 F6, Gé
R-6 H13 R-36 Fé
R-7 112 R-37 13
R-8 J1z, K12 R-38 12, 13
R-9 J12, J13 R-39 E5, F5
R-10 113 R-40 G6, H6
R-11 I13 R-41 F4, G4
R-12 J13 R-42 N2, 02
R-13 Omitted R-43 E2
R-14 Omitted R-44 D3
R-15 L14 R-45 D3
R-16 K17, L17 R-46 D2, E2
R-17 M15, M16 R-47 D2, E2
R-18 L7, L8 R-48 D4
R-19 L7 R-49 J16, K16
R-20 M6, M7 R-50 D5
R-21 M6 R-51 E5
R-22 N5 R-52 L4
R-23 M5 R-53 L4
R-24 N5 R-54 M3, M4
R-25 J5 R-55 M4
R-26 I3 R-56 K1, K2
R-27 J4, K4 R-57 Kl, K2
R-28 J3 R-58 M1, M2
R-29 H6, 16 R-59 M3
R-30 Gb6 : . R-60 E4

-30-




R-1I00 BOTTOM VIEW



E4 R-72 J13

E4 R-73 Cs8
E2, F2 R-74 D9
N7 R-75 M13
N7 R-76 Gé6
N8 R-77 D1, D2
0iz2, O13 R-78 D4, D5
K16 R-79 E3, E4
K16, L16 R-80 N5, O5
M17 R-81 E7, F17
Omitted R-82 L16
CAPACITORS
B13, C13 C-19 112
Bl12, Cl2 C-20 H9
D13 Cc-21 N11
B1ll1, Cl11 C-22 Omitted
D11 C-23 Omitted
E13, F13 C-24 K15
F12 C-25 Li5
G13 C-26 L15
Ell, Fl1 C-27 Omitted
Gl1 C-28 Omitted
D9, D10 C-29 L7, L8
Cc9, D9 C-30 Omitted
D10 Cc-31 N6, N7
H1ll C-32 L6, M6
K12, K13 C-33 L6
{(In IFT-1) K13 C-34 M4, M5
(In IFT-1) K13 C-35 J5, J6
J12 C-36 J5, J6
H12, H13 C-37 J3
J12 C-38 12, J2
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C-39
C-40
C-41
C-42
C-43
C-44
C-45
C-46
C-47
C-48
C-49
C-50
C-51
C-52
C-53
C-54
C-55
C-56
C-57
C-58
C-59
C-60
C-61
C-62
C-63
C-64
C-65
C-66
C-67
C-68
C-69
C-70

J2, J3

H3
H2
H1,
G4,
H5
Hé6
Gé6
Fs,

H2
G5

Fb

ET7,F1,

Gé

E7,
F4,
F4,
F4,
D4,
N6

D2,
D2

Ceo,
E3,
E5

Cé,
K4,

Omitted

N4

¥F7
G4
G4
G4
D5

D3

D6
E4

D6
L4

J1, K1
Jii, J12

M2
L2
N6,

N7

G7

K16, L16

-33.

C-71
C-72
C-73
C-74
C-75
C-76
Cc-77
Cc-78
C-79
C-80
C-81
C-82
C-83
C-84
C-85
C-86
C-87
C-88
C-89
C-90
C-91
C-92
C-93
C-94
C-95
C-96
C-97
C-98
C-99
C-100
C-101
C-102

114, J14, K14
114, J14, K14
115, J15

D8, D9

D9

H13

112

L14

L5, M5

L5, M5

L5, M5

H5, 15

H4, 14

G5, H5

L3, M3

L3, M3

Elé

E1l6

J2

H2, H3

F4

E4

113, J13

H13

J12

J18, K18

K9 i
K10

K11l

K11, K12
J13, Jl4
N3, N4
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SECTION |

DESCRIPTION

1.1 INTRODUCTION

A,

The T-100 Transmitter is a single sideband suppressed carrier transmitter of
medium power. Incorporated inthe unitare additional features so that the trans-
mitter may be operated in the following modes; SSB, AM and CW. As a result,
it is compatible with existing equipment, should operation in a mode other than
single sideband be required.

Frequency range of the transmitter is 2.2 to 30. 0 megacycles in four pretuned
channels, selectable by a front panel switch. All channels are controlled by
crystal oscillators, using oven controlled crystals to furnish an added margin
of stability where required. Peak envelope power is 100 watts, occupying a band
width of three kilocycles, as compared with six kilocycles required by a con-
ventional amplitude modulated transmitter. Output is normally lower sideband,
suppressed carrier, unless otherwise preset.

1.2 FEATURES

The T-100 Transmitter has been designed to provide the utmost in flexibility without
compromising the performance characteristics up to now available only in highly
specialized equipment. Among the features that contribute to the high grade per-
formance of this transmitter are the following:

A,

B.

Highly stable crystal filter type exciter section providing a minimum of 50 db
unwanted sideband and carrier attenuation.

Audio shaping for maximum intelligibility, sharp audio quality and conservation
of valuable spectrum space.

Inverse RF feedback for low distortion.

Compact design includes all control circuits for S-100 system (if incorporated)
plus receiver muting and antenna changeover.

Built-in one inch oscilloscope for continuous monitoring of the linearity in all
mixers and amplifiers between the exciter and power output stage.

Preset frequency channels selected by front panel switch,

Push-to-talk operation controlled by switch on microphone.




H. Remote control operation if desired.

I. 600 ohm line input.

1.3 SPECIFICATIONS

A, Operating Frequency:
B, Type of Transmission:
C. Power Output:

D. Unwanted Sideband:

E, Carrier Attenuation:

F. Distortion:

G. Transmitter Bandwidth:

H, Transmitter Carrier Injection:
I. Audio Input:

J. 600 ohm Input:

K. Transmitter Output:

L. CW Operation:

2,2 through 30, 0 megacycles in four pre-
tuned crystal controlled channels.

Single sideband, suppressed carrier, one

sideband with carrier (AM); Continuous
Wave (CW).
Peak envelope power: 100 watts
CW output: 50 watts
AM output (one s?deband 20 watts
with carrier)
Unwanted sideband attenuation: 50 db or

or better.

Carrier attenuation: 50 db or better.
Unwanted sideband distortion products, 35
db down or greater at full output.

Approximately 3.3 Kc at 6 db points on
voice signals.

Front panel controlled; from 50 db down to
full rated power output, provided for tun-
ing purposes, AM and CW operation,

High impedance crystal or dynamic micro-
phone (-55 db) on front panel.

Terminals provided on rear of chassis for
600 ohm line input at zero db maximum for
full rated output.

52 ohms, unbalanced. (Transmitter out-
put is applied to matching network M-100
when supplied, )

CW operation provided, chirpless and click-
less, consistent with modern engineering

practice.




M. Metering and Monitoring:

N. Physical Specifications:

Plate circuit meter provided, switchable
with spring return for monitoring crystal
oscillator section. A one-inch 1CP1 oscil-
loscope is provided, complete with associ-
ated circuitry for constant monitoring of
the outgoing signal under all conditions of

operation.

Width:
Height:
Depth:
Finish:

19"

10-1/2"

17l|

Eldico Gray




SECTION i

INSTALLATION

2.1 UNPACKING

Open packing carton carefully to avoid damage to the equipment. Check all packing
material for small packages., Inspect transmitter for signs of possible damage and
check all panelcontrols for bent shafts and broken couplings. Any damage should be
reported to the proper authorities at once, and original packing material should be
preserved.

2.2 LOCATION & MOUNTING

A,

While normally suppliedas part of installation5-100, the T-100 transmitter could
conceivably be used separately. In choosing a location, select a position con-
venient tothe operator which is cool and dry. Allow sufficient clearance on back
and sides to permit the free circulation of air.

When used in installation S-100, the T-100 transmitter is furnished as part of a
rack cabinet and is the center panel of the three.

2.3 EXTERNAL CONNECTIONS

A,

RF Output: This is the antenna terminal, an 83-1R coaxial connector. 'In the
$-100 system, this connector is fed to the antenna matching network (M-100)
through a coaxial relay, v

117 Volt AC Output: This convenience receptacle is controlled by the OVENS
switch, SW-4A, In the S-100 installation, it is connected to the M-102 power
supply.

Terminal Strip, rear of chassis: The terminals are identified as follows:

Terminals 1,2,3 and 4: For remote connection of START-STOP
switching and indicator light.

Terminals 5 and 6: 117 VAC supply, switched by push-to-talk
switch on microphone., Supplies voltage to

external antenna relay.

Terminal 7: Ground,




Terminal 8: Remote transmit control, connected between
push-to-talk switch and ground in remote
unit.

Terminals 9,10 and 11: Receiver standby circuits; permit automatic
quieting of receiver during transmit condi-
tion. Single pole, double throw contacts on
internal relay. Numbers 10 and 11 are
normally closed.

Terminals 12 and 13: Provide 6.3 volts for external ovens.

D. Power Cord, rear of chassis: To be connected to 117 volts, 60 cps mains, or
connected to terminal strip of M-102, if supplied,

E., 600 Ohm Line: Provides input facility for phone patch operation. Requires zero
db for full rated output.

F. Microphone Input: This jack accommodates a dynamic, high impedance micro-
phone. Push-to-talk circuits are incorporated

G. Key Input: This jack is a closed circuit type which connects the grid-block bias
keying circuit when key is inserted.

NOTE: DO NOT INSERT BOTH KEY AND MICROPHONE AT THE SAME TIME,
THE CL.OSED CIRCUIT FEATURES WILL PREVENT EITHER UNIT FROM
OPERATING,

CAUTION: DO NOT OPERATE THIS EQUIPMENT WITHOUT AN EXTERNAL LOAD,
EXCESSIVE RF VOLTAGES WILL DEVELOP, CAUSING SEVERE DAM-
AGE TO THE COMPONENTS,

It is suggested that the operator use a 52 ohm dummy load first to familiarize him-
self with the equipment. In case a dummy load is not readily available, a 60 or 100
watt, 110 volt light bulb will serve this purpose,

If used as part of the 5-100 system, place the TUNE-OPERATE switch on the M-100
Antenna Tuner to the TUNE position. This will apply a built-in load to the transmit-
ter and prevent the radiation of signals.




SECTION il

OPERATION

3.1 CONTROLS

A,

B,

OVENS Switch: This is the main AC power switch which controls voltage to all
ovens in the transmitter and receiver, Also controls AC to receiver power cir-
cuits and M-102 Power Supply.

START-STOP Switches: Control primary power to transmitter power supply
circuits (plate, filament, bias, etc.).

WARNING: HIGH VOLTAGE IS PRESENT ON ALL CIRCUITS WHEN THE START

SWITCH IS PRESSED, REGARDLESS OF THE POSITIONS OF OTHER
FRONT PANEL SWITCHES,

OPERATION Switch: In the standby position, no voltages are applied to the ex-
citer, mixer and crystal oscillator stages, Blocking bias to the final amplifier
provides plate current cut-off, In the TUNE position, a resistance is inserted
in series with the screen grid of the final amplifier (V-13) to prevent excessive
current drain, and a small amount of voltage is applied to keyer tube (V-6),
which operates any necessary relays, Inthe TRANSMIT position, full voltage
is applied to all operating circuits. ;

FUNCTION Switch: Used to select the desired mode of operation, In the CW
position, the audio circuits become inoperative. In the PHONE position, the
audio circuits become operable, and the T-100 will operate in either AM or SSB,
depending on the position of the CARRIER control,

-AUDIO Control: The AUDIO GAIN control should be adjusted for proper oscillo-

scope pattern. Gain increases with clockwise rotation,

CARRIER Control: This control feeds carrier around the crystal filter for op-
eration of AM, CW and tuning purposes, Carrier injection increases with clock-
wise rotation.

METER Switch: This spring return switch normally reads plate current of the
final amplifier tube, In the OSCILLATOR GRID position, it measures the grid
current of the crystal oscillator (V-11) and is an indication of crystal activity.

BAND SELECTOR Switch: This switch permits the operator to select any one
of the four pretuned channels,




3.2 INITIAL ADJUSTMENT

A, Preliminary Control Settings:
(1) Select the desired m»ode of operation, using the FUNCTION switch,

(2) Select thedesired band using the channel frequencychart on the front
panel for reference,

(3) Turn crystal OVENS switchto "ON'" position. (Amber lamp will light. )
(4) Press START button., (Red pilot lamp will light.)

3.3 CW OPERATION

A. For CW operation, proceed as follows:
(1) Place OPERATE switch in XMIT position.
(2) Place FUNCTION switch in CW position.
(3) Press Key

(4) Rotate CARRIER control clockwise. Plate current meter should
read approximately 100 to 125 Ma,

NOTE: FOR CW OPERATION, IT WILL BE NECESSARY FOR THE OPERATOR

TO TURN THE "OPERATE" SWITCH BACK TO THE "STBY'" POSITION
MANUALLY IN ORDER TO RECEIVE,

3.4 AM OPERATION

A, TFor AM operation, remove key and insert high impedance dynamic microphone
in MIC jack, Then, proceed as follows:

(1) Turn OVEN switch ""ON",

{(2) Select desired channel, referring to frequency chart on front panel.
(3) Place FUNCTION switch in PHONE position,

(4) Press START button. (Red pilot lamp will light, )

(5) Place OPERATE switch in XMIT position.

(6) Press push-to-talk switch on microphone.

(7) Observing oscilloscope, adjust CARRIER control for indication of
100 to 125 Ma. on plate current meter; then turn AUDIO control
clockwise for proper pattern while speaking into microphone,

(refer to illustration, top of next page.)




00000

improper
Unmodulated carrier AM pattern, AM pattern AM pattern AM pattern
or single tone. 60% modulation. 100% modulation reduce drive excessive bias on

change loading. 5894 stage

3.5 SSB OPERATION
A, For SSB operation, proceed as follows:

(1) Turn OVEN switch "ON",
(2) Place Function switch in PHONE position,
(3) Turn CARRIER control fully counterclockwise,
(4) Select desired channel, using frequency chart on front panel.
(5) Press START button. (Red pilot lamp will light. )
(6) Place OPERATE switch in XMIT, press PUSH-TO-TALK switch on

microphone, and while speaking into microphone, adjust AUDIO con-
trol for proper pattern on oscilloscope.

SSB pattern improper SSB pattern SSB pattern
excessive bias on reduce drive .
5894 stage. change loading. correct adjustment




SECTION {V

THEORY OF OPERATION

4.1 GENERAL

The T-100 Transmitter may be regarded as a double conversion receiver in reverse.
All circuits and conversion steps necessary to such a receiver are contained in the
T-100, but the signal path follows the circuits in the opposite direction.

The audio signal is applied to the speech amplifier(V-1, 12AT7). This is a two stage
amplifier, the output of which is controlled by the audio gain control(R-8). 600 ohm
line input is fed into the second stage cathode through an input network. Audio out-
put is then applied to V-2 (12AT7), a balanced modulator. Carrier injection to the
modulator is supplied by V-7 (12AT7). /

In order to reinsert carrier without disturbing the crystal filter, the cathode reais-
tor of V-7 is made variable, making it possible to tap off the correct amount of car-
rier voltage for reinjection beyond the crystal filter, This is used for CW and AM
operation.

V-2, the balanced modulator, is actua.lly a balanced m/i/xer. Carrier is fed into the
cathodes driving the 12AT7 (V-2) in push-push. The, plate circuit is connected in
push-pull and is tuned to 413Kc. With this type of circuit, provided that tube gains,
voltages, etc., are properly matched, the carrier/voltage can be adjusted to more
than 50 db down with R-13 (qarner balance contro/l) )

Audiois applied in a push- pull manner to the gnd heterodym.ng a.ga1nst the carrier,
producing sum and difference frequencies between audio-and carrier. (The balanced
modulator also functions as an audio phase i/xive/rter.) The phase relationships are
such that these mixer products appear in the proper phase to cause signal voltages
toappear in the plate circuit of the 12AT7 (V-2). The result of this is that the mixer
~.products (sidebands)appear inthe plate circuit, while leaving the carrier suppressed,

The double sideband signal is then passed through a crystal lattice filter which re-

moves the -higher order sidebands and passes only the lower sideband.’ At the output

of the crystal lattice filter, the single sideband signal is fed into the mixer (V-3, N
6BA7). For amplitude modulation, some of the 413 Kc which was removed by the

balanced modulator is also fed into the mixer, so that an AM signal (one sideband

plus carrier) is obtained. The signal (SSB) is mixed with a crystal controlled 51gna1

in V-3 (6BA7) for output at 2 0 Mc at T-1.

The crystal filter is a more elaborate version of the type found in most communica-
tions receivers., The crystals are used to provide steep skirts to the selectivity
curve, while maintaining a relatively flat top.

Crystals at the output of the filter serve as series resonant tfaps to increase the
sideband and carrier attenuation, The passband of this filter is approximately 3 Kec.
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CAUTION: NOREADJUSTMENT OF THE FILTER SHOULD BEATTEMPTED, CRYS-
TALS SHOULD NOT BE REMOVED OR REPLACED, ANY ATTEMPT TO
ADJUST THIS FILTER WILL RESULT IN SERIOUSLY DEGRADED PER-
FORMANCE,

As the T-100 normally operates in the lower sideband, the 413 Kc single sideband
signal is mixed with a 2413 Kc signal in V-3, which gives a 2000 Kc lower sideband
signal. Output of this mixer is then applied to a 2. 0 Mc IF transformer which sup-
presses unwanted mixer products. '

The signal next enters V-4 (12AT7), a cathode follower and grounded grid amplifier
combination, Signal is taken from the common cathode of this tube and fed into the
power amplifier chassis. Part of the same signal is fed into the envelope detector
(V-5) after being amplified in the grounded grid amplifier.

Some of the signal is detected in V-5 in order to provide two different types of out-
put. One, the envelope of the SSB signal, is applied to the 6AU6 (V-8) deflection
amplifier. The DC component of the signal from V-5 is also applied directly to the
grid of the 1CP1l oscilloscope tube (V-9)to provide automatic beam intensification
when signal is present.

A single sideband signal at 2.0 megacyclesenters the power amplifier chassis through
R-87, C-46, L-2 and C-47 dinput network, This is actually a pi-network in reverse
and steps up the input signal voltage to the grid of the second mixer, V-10 (6X8).

- Conversion to the desired output frequency takes place in the 6X8 (V-10). Injection
voltage is supplied by V-11, a 12AT7 connected in parallel, The plate circuit of V-
10 is tuned to the desired output frequency.

4.2 DRIVER AND POWER AMPLIFIER

The driver and power amplifiers consist of a 12BY7A (V-12) and a 5894 (V-13) re-
spectively. The driver is a pentode, and the 5894 a dual beam tetrode. The 12BY7A
driver operates in Class A and the amplifier in Clagss ABl., This allows linear op-
eration without distortion. Previous to this point, neutralization was not required,
because the output of various stages were not tuned to the same frequency, the gain
of a particular stage was low, or the stage was inherently stable. However, these
final stages DO require neutralization, asthe gain is quite high and the input and out-
put frequencies are always the same. These stages are much more susceptible to
feedback via the grid-plate capacity and, therefore, bridge neutralization is em-
ployed. To further assure linearity, inverse feedback is used around to the 12ZBY7A
driver cathode, reducing further any distortion of the emitted wave.

4.3 CW AND AM SIGNALS

AM signals are produced in the following manner: Carrier is reinserted into the
signal channel around the crystal filter. This is added to the previously formed
single sideband signal, producing single sideband with carrier which can be received
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in the ordinary manner. For all practical 'p\urposes, this signal is identical with an
AM signal,

For CW signals (function switch in CW position), the audio circuits are disabled.
Carrier is reinserted with the carrier control to obtain the proper level, Keying is
accomplished through grid block keying applied to V-4 and V-12.

4.4 OSCILLOSCOPE

The oscilloscope provides comparison with the envelope of the low level single side-
band signal and RF voltage present at the plate of the final stage. This is accomp-
lished by first detecting the signal coming from V-4 (pin 6) and amplifying the de-
tected signal. This amplified signal is then applied to the horizontal deflection plates
of the 1CP1 oscilloscope.

The RF signal at the plate is picked up by a coupling capacitor from the plate of the
final amplifier and applied to the vertical deflection plate of the 1CP1l. To furnish
automatic beam intensification, the DC component of the signal is rectified and ap-
plied tothe control grid of the scope. The oscilloscope intensity potentiometer should
be set so that the screen is blanked out when a ''no signal'' condition exists.

4.5 POWER SUPPLY

The power supply delivers three operating voltages. High voltage for the final am-
plifier and oscilloscope, medium voltage for lower level stages and the screen of the
final amplifier, also bias voltage for operating bias and blocking bias. High voltage
is rectified by V-16 (5R4), medium voltage is rectified by V-17 (5U4), and bias volt-
age by SR-1 and SR-2, selenium rectifiers. All supplies are properly filtered for
excellent regulation, and have low ripple. Across the medium voltage supply are
two voltage regulator tubes, V-15 (OB2) and V-14 (OA2). These supply regulated
voltage to the 6X8 (V-10) mixer, 12AT7 (V-11) crystal oscillator, V-7 (12AT7) car-
rier oscillator, and the screen of the 6BA7 (V-3) converter.

4.6 CONTROL CIRCUITS

Main AC power is controlled by a latching relay, RL-2, RL.-3. Pressing the START
button actuates RL-3 which is then held closed by the latch on RL.-2. Pressing the
STOP button actuates RL-2 whose armature pulls in, releasing the RL -3 armature,
removing primary voltage from T-2. Application of blocking bias, plate voltage and
switching, etc., is accomplished by RL -1 which is controlled by the keyer tube (V-6).
Operationof V-7 is as follows: Cut-off bias is applied to the grid through R-3, from
the bias supply, with voltage divider R-28 and R-29 in series to ground. When plate
voltage is present as controlled by the OPERATE switch, it is fed in series with the
relay coil and R-32 current limiting resistor. Short-circuiting R-29 to ground re-
duces the amount of grid bias to a value permitting plate current to flow, thereby
closing the relay., When the OPERATE switch is in TUNE position, B+ voltage is
applied to V-6 grid through a 2.4 megohm resistor. This again reduces grid bias,
allowing the relay to close,
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M-102

Bias voltage for carbon microphone operation is provided by the DC supply, M-102.
Basically, it consists of a power transformer (ET-345), bridge rectifier (SR-3),
filter choke (EC-346), filter capacitor (C-116) and load resistor (R-85). The output
voltage is 12 volts (nominal) at 700 Ma continuous duty.

Part of the M-102 is a terminal strip used as a tie point for remote control connec-
tions as well as audio input and output.

ET 345 SR3 EC 436
Y
+
R
B8 -+ — » #{l TB3
lCHG R 85 ’
¥ 5600 UFD 270
15 V. | W
[ SEE———— 1 : —-» # |0 T83
N7 yv. AC

< N

M 102

EXT
HF V. AC _@_ Low Voltage Power Supply
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SECTION V

MAINTENANCE

5.1 SERVICE ADIJUSTMENTS

Initial tune-up procedure of the T-100 is not difficult, providing care is used in sett-
ing up the proper circuits. Crystals used in the high frequency oscillator are 2.0
megacycles higher than the desired output carrier frequency. On some bands it will
be possible to tune the mixer and driver stages to the crystal frequency. When this
occurs, it will not be possible to reduce plate current to a normal idling value of 40
Ma with the carrier control.

NOTE: MOVING THE ADJUSTING SLUG INTO THE COIL OR INCREASING THE
TUNING CAPACITY WILL REDUCE THE RESONANT FREQUENCY OF A
TUNED CIRCUIT,

5.2 RECOMMENDED EQUIPMENT FOR MAKING ADUSTMENTS

A, Signal generator of reasonable accuracy, with an output of approximately .5 volts
minimum at the desired output frequency.

B. Power output indicator (if available).

C. 52 ohm load. (Load built into M-100 Antenna Tuner can be used.)

5.3 PROCEDURE

A, Connect signal generator to TEST INPUT jack.

B. Connect power output indicator between transmitter output jack and antenna tuner
input.

C. Set TUNE-OPERATE switch on M-100.to TUNE position.
NOTE: IF M-100 IS NOT AVAILABLE, CONNECT POWER OUTPUT INDICATOR
BETWEEN TRANSMITTER OUTPUT TERMINAL AND 52 OHM DUMMY
LOAD (two 100 ohm, 25 watt, non-inductive resistors in parallel).
D, Turn OVEN switch "ON",
Press START button.

F. Rotate CARRIER control fully counterclockwise.

-15-




G. Rotate AUDIO GAIN control fully counterclockwise,
H. Place FUNCTION switch to PHONE position.

I. Ground Lug 8 on rear terminal strip (TB-2),

J. Place OPERATE switch in XMIT position,

K. Adjust plate current to 40 Ma using control located at top of chassis near final
tank coil. (Bias control R-72)

L. Remove crystal oven associated with band to be adjusted.

M. Select proper channel using BAND SELECTOR control.
Ch. Freq.Range Mixer L/C Driver L/C Final Cap Load.Cap Xtal Trimmer

1 2.2-4.1 Mc L3,C54 L7, C74 C89 C93 C58
2 4,1-10.0 Mc L4, C55 L8, C75 c9z2 C94 C59
3 6.0-16.0 Mc L5, C56 L9, C76 C90 C95 C60
4 11.0-30.0 Mc L6, C57 Lio, C77 Cal C96 Cé61

CAUTION: USE ONLY AN INSULATED TOOL FOR TUNING ADJUSTMENTS, HIGH
VOLTAGE PRESENT ON TUNING CAPACITORS AT ALL TIMES,

N. Increase signal generator output until plate meter indicates. If circuits are
badly out of resonance, no plate reading may be had, or a very slight reading
will be obtained. In all cases, keep plate current reading below 120 Ma by re-
ducing input from signal generator.

O. Tune 12BY7A (V-2, Driver) plate to resonance. This will be indicated by an up-
ward swing on the meter. Tuning slugs and capacitors are located on the top of
the chassis at the rear of the final tank assembly., With coil slugs rotated fully
upward out of the coils, adjust the tuning capacitor through its 180 degree range
and peak at the greatest plate current value. Keep plate current below 120 Ma
as in Section N, above, In the event that a peak cannot be found, readjust coil
slug two turns into coil and readjust capacitor. Adjust for maximum indication
on plate meter.

P. Setslugsinmixer coils to approximately the same height as was found in opera-
tion O and tune the associated condensers for maximum amplitude. Keep plate
current below 120 Ma by reducing signal generator input,

NOTE: SLOTS ON TUNING CAPACITORS WILL INDICATE EITHER MAXIMUM
OR MINIMUM CAPACITANCE WHEN SET SO THAT THEY FALL ON A
LINE WITH THE CAPACITOR MOUNTING SCREWS, SLUGS AND CAPA-
CITORS SHOULD BE ADJUSTED SO THAT THERE IS AN ADDITIONAL
TUNING RANGE IN BOTH,

Q. Insert proper crystal for band chosen in oven and replace oven in socket, Lo-
cate crystal according to screening on chassis as to pin connections for the de-
sired channel.
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Remove signal generator.

Turn loading capacitor under front panel cover fully clockwise (maximum capa-
city),

Turn{final tank capacitor (located on final assembly shield) to maximum capacity.
Advance CARRIER control so that plate meter indicates a reading below 120 Ma.

Readjust slugs for maximum plate reading, reducing current if necessary by
turning CARRIER control counterclockwise.

Increase plate current to approximately 135 Ma with CARRIER control, then
quickly resonate plate circuit with final tank capacitor. Plate current should
dip as resonance is reached.

Reduce capacity of loading condenser slightly. Then re-resonate plate tank.
Continue this procedure until approximately 125 Ma plate current is indicated
at resonance. At this point, the power output indicator should read maximum
output. In the event that resonance cannot be reached with the plate tuning capa-
citor, move the top of the plate coil up for less inductance, or down for more
inductance,

Adjust C-89, C-92, C-90, C-91 oneach band sothat power output will be approxi-
mately the same as each channel is selected. After adjusting these condensers,
repeak 12BY7A circuit and recheck output. The transmitter is now adjusted for
one preselected channel. Repeat the same procedure for the other three chan-
nels,

Remove ground from Lug 8 on rear terminal strip (TB-2).

5.4 MISCELLANEOUS ADJUSTMENTS

AD

Carrier Balance Control: This should only be adjusted if there is definite evi-
dence of carrier present in the signal when operating in the SSB mode, or if the
12AT7 balanced modulator is required. To adjust, set all controls as indicated
in Paragraph 1.5, Section I for SSB operation, With CARRIER control counter-
clockwise, press push-to-talk switch, Tuneinthe carrier on a monitor receiver
and adjust CARRIER balance control R-13 for minimum output. If minimum can-
not be found (the null is very sharp), try another 12AT7 as this circuit is rather
criticalasto tube balance. Very little difficulty should be experienced with nor-
mal tubes, however.

Oscilloscope Blanking Control: I.ocated on the oscilloscope chassis is potentio-
meter R-81, Rotate thiscontrol so that when push-to-talk is pressed and AUDIO
CARRIER controls are counterclockwise, the dot appearing on the face of the
oscilloscope is just blanked out,

CAUTION: DO NOT ATTEMPT ANY ADJUSTMENTS TO THE EXCITER UNIT, AD-

JUSTMENTS ARE EXTREMELY CRITICAL AND ARE PRESET AT THE
FACTORY, ANY VIOLATION OF THiIS CAUTION WILL UNDOUBTEDLY

-17-




RESULT IN SEVERE DOWNGRADING OF THE PERFORMANCE OF THE
UNIT,

Crystal Trimmers C-58, C-59, C-60 and C-61:" These trimmers are connected
across the crystals sothat they may be set exactly on frequency using a receiver
and a frequency standard, To adjust, set transmitter up for AM operation, turn
AUDIO control counterclockwise and advance carrier until signal is heard. Then
rotate associated trimmer for zero beat with frequency standard.

.5 REMOVAL OF V:13, FINAL AMPLIFIER

A,

Push STOP button,

Remove panel/cabinet bolts.

Remove four screws holding perforated shield to final assembly,

Short plate connections of 5894 (V-13)to ground with insulated hand screwdriver.
Remove plate clips.

Lift tube straight up, tilt and remove.

To reinsert, reverse the above procedure.
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TROUBLE

SYMPTOM

OVENS pilot lamp does not light.

START button does not actuate relay.
Relay '"chatters'' (does not hold in).
Tubes light, no output in any mode.
Low output.

Carrier cannot be balanced out.

Radio telephone output is low.

No horizontal deflection on oscilloscope.

Push-to-talk circuits no operating.

Oscilloscope does not blank,

Low output on all modes.
Plate current abnormally high,
No crystal current.

Transmitter does not load on one or
more bands.

SHOOTING CHART

POSSIBLE DEFECT

Replace fuse F-3,
Replace pilot lamp I-2.
Loss of AC line voltage.

Replace fuse(s) F-1 and/or F-2,

Hold-in armature binding or rubbing on
START armature., Free and apply light
grease (lubriplate) as required.

Bad rectifiers, relay contacts dirty and/or
relay tube defective.

Defective crystal, defective tubes, unit
improperly tuned to frequency and/or re-
lay contacts dirty.

Check V-2,
Check V-1 and/or microphone circuits.

V-8 or V-5 defective.
as required.

Change if defective.

Check and replace

Resistor R-32 increased in value, Tube
V-6 and/or microphone incorrectly wired.
Check and correct.

V-5 defective or intensity control R-81
set too high.

Defective tubes, L-2 detuned, defective
crystal, or crystal oscillator V-11, or
circuits improperly aligned,

SR-1, SR-2 defective. Relay contacts de-

fective. Bias control (R-72) improperly
set.

Crystal defective, Crystal improperly in-
serted in crystal oven. V-11 defective.

Lioading capacitors C-93 to C-96 shorted.
Load impedance incorrect (should be ap-
proximately 52 ohms).
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SYMPTOM D POSSIBLE DEFECT

No plate current reading. Relay contact dirty, V-13 defective.
R-68 or R-66 open.

In case of difficulty, if the transmitter has been properly aligned and given proper
service before troubles developed, we recommend that tubes be checked initially
and that readings be taken and compared with voltage and resistance charts located

elsewhere in this manual.

If possible, attempt to isolate the problem toa particular stage and compare read-
ings in that stage with readings given.

It is understood that the operator is familiar with front panel controls.
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NOTE:

R-1
R-2
R-3
R-4
R-5
R-6
R-7
R-8
R-9
R-10
R-11
R-12
R-13
R-14
R-15
R-16
R-17
R-18
R-19
R-20
R-21
R-22
R-23
R-24
R-25
R-26
R-27
R-28

PARTS LOCATIONS

EXCITER CHASSIS

Refer to bottom view of Exciter Chassis for following locations.

E20

c21

D20

E19

E21

D22

E9

D23, E24
F2o0
F19, F20
F19

G19

F18
G19, G20
H19

J1i6

HS

G9

G17

G17

Gé6

G4, H4
H4

F5, G5
F5

F4, F5
D5, E5
E17
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R-29
R-30
R-31
R-32
R-33
R-34
R-35
R-36
R-37
R-38
R-39
R-90
R-91
R-92
R-93

C-1
c-2
Cc-3
C-4
C-5
C-6
C-7
Cc-8
Cc-9
C-10
C-11
C-12

Fl16, F17
E15
E1l6
D15, E15
H21, H22
H21
H23
F21
F22
H23, H24
F22, F23
H4
E2
E9
E2

E20

D9, E9
F9

D21, D22
E22

F22

H21

H21, H22
J19

Ji6, J17
HY

H7




I00 EXCITER SECTION
BOTTOM VIEW

ie
i T




va Ly J3

FILTER .~ T-100 EXCITER SECTION
, ' ' “ V TOP VIEW




C-13
C-14
C-15
C-16
C-17
C-18
C-19
C-20
Cc-21
C-22
C-23
C-24
C-25
C-26
c-27
Cc-28
C-29
C-30
C-31
C-32

G7

G4, G5
G5

Inside T-1
Inside T-1
J4

D4

¥F3

3

F3, F4
F3

E5

J22

F21

F22

F21

G19

F1l0

E31, F31
G20
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C-33
C-34
C-35
C-36
C-37
C-52
C-114
C-116

RFC-1
RFC-2
RFC-9
L-1

J-1
J-2
J-3

PL-1

TB-1

HS8, I8
G3, G4
E4

D17
K21, K22
D7, D8
G9, H9
E7

H17, J17
H18, J18

J6, J7
H9

Gz, G3

F23, F24
F20
D3, D4

A20, A2l

Di, El
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PARTS LOCATIONS

OSCILLOSCOPE CHASSIS

NOTE: Refer to the Oscilloscope Chassis view for the fullowing parts,

R-40 D8, E8
R-41 E8, F8
R-42 D4, E4
R-43 D9, D10
R-44 K25, L25
R-45 H17, J17
R-46 J15, K15
R-47 G13, Gl14
R-48 F10, G10, H10
R-81 M6

C-38 J19, M19
C-39 Cé6, Db
C-40 J23, N23
C-41 H15
C-42 F20
C-43 H13
C-44 D13
C-45 E10
C-104 H4
C-105 N13

V-8 Fb6

V-9 K13
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OSCILLOSCOPE CHASSIS
REAR VIEW




PARTS LOCATIONS

POWER SUPPLY CHASSIS

NOTE: Refer to the bottom view of the Power Supply Chassis for the following parts.

R -49 K21 R-78 On top of chassis
R-50 L10, L1l R-79 P15, P16
R-51 K12 R-80 Q18
R-52 M12 R-82 S21, T2l
R-53 L1l R-83 J1i, Ji2
R-55 K12 R-86 L19
R-56 J8 R-87 L9, L10
R-57 HS8, H9 R-88 H12
R-58 K8 R-89 H18
R-59 L8

R-60 M1l C-46 M8
R-61 L12 C-47 L9
R-62 12 C-48 J11
R-63 J15 C-49 M12
R-64 K17 C-50 K10
R-65 K16 C-51 L11
R-66 F23 C-53 B9
R-67 F25 C-54 , B1l1
R-68 E21 C-55 Dll
R-69 C25, D25 C-56 Ell
R-70 w21, w22 C-57 Gl11
R-71 K21 C-58 J4

R-72 020 C-59 K4
R-73 Z23 C-60 K6
R-74 723 C-61 J6

R-75 Z23 C-62 G8
R-76 z23 C-63 K8
R-77 S20 C-64 J10
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C-65
C-66
C-67
C-69
C-70
C-T71
c-72
C-73
C-74
C-75
C-76
C-77
C-78
c-79
C-80
C-81
c-82
C-83
C-84
C-85
C-86
c-87
C-88
C-89
C-90
c-91
G-92
C-93
C-94
C-95
C-96
C-97
C-98
C-99
C-100

011

L12

H14, H15

K12

L15

J20

K17

B17

B15

D15

E15

G15

J19

G1l6

H1é6

Top of chassis
H16

Top of chassis
K21

G24

E20

Top of chassis
Top of chassis
Top of chassis
Top of chassis
Top of chassis
Top of chassis
Top of chassis
Top of chassis
Top of chassis
Top of chassis
V2o

Z19

Z22

F30
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C-101
C-102
C-103
C-106
C-107
C-108
C-109
C-110
C-111
C-112
C-113
C-114
C-115
C-117
C-118
C-119
C-120
C-121
C-122
C-123

SW-1F
SW-1E
SW-1D
SW-4
SW-5
SW-3
SW-2

J-7
J-8

R1LY-1
RLY-2
RIL.Y-3

van

T17, W17
M17, N17
K12

Jo

Li5, M15
B24

Z17

z17

E4

B6

M12
Across meter
H21, J21
H21, J21
H21, J21
H21, J21
H1l4, J14
K7

Gé6

H20, J20

Top of chassis
Top of chassis
M31

P26, R26

Y31

D31

F31
K2, L2

U26-29
Q23
P26




TB-2

CH-1

CH-2

T-3

PL-2

SR-1
SR -2

W13
w8

Top of chassis

Top of chassis

2217

R20
R20
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Oven-1
Oven-2

V-10
V-11
vV-I2
V-13
V-14
V-15
V-16
V-17

C5
F5

K1l
J9
K15
D23
Nl14
N12
M5
N10
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VOLTAGE CHARTS

TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9
V-1 12AT7T 55 0 1 6.2AC 6.2AC 154 0 2.35 0
V-2 1ZAT7 325 .73 10.4 6.2AC 6.2AC 328 .33 10.4 0
V-3 6BA7 106 -10.8 .42 0 6.2AC 0 -1.45 0 345
V-4 12AT7 332 0 4.45 6.2AC 6.2AC 342 0 4.45 0
V-5 6AL5 .45 -.28 0 6.2AC 0 0 0 - -
V-6 12AT7 185 -3.8 0 6.2AC 6. 2AC 185 -3.8 0 0
V-7 12AT7 54 -47 0 6.2AC 6. 2AC 305 0 10.5 0
V-8 6AUb 0 0 0 6.2AC 145 105 2.3 - -
V-9 1CP1 6.2AC 760 640 640 . 44 640 28.5 0 -
V-10 6X8 0 0 245 6.2AC 0 7.2 -8.4 145 245
V-11 12AT7 145 -23.5 1.45 6.2AC 6.2AC 145 -23.5 1.45 0
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TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9
V-12 12BY7A 1 -2.3 0 6.2AC 6.2AC 0 373 197 0
V-13 5894 6. 3AC -41.5 373 1.95 0 -41.5 6.3AC - -
V-14 OA2 150 0 0 0 150 0 (] - -
V-15 OB2 255 150 0 150 255 0 150 - -
V-16 5R4 0 850 0 900 0 900 0 850 -
V-17 5U4 0 355 0 310 0 310 0 355 -
All measurements made with VIVM at 117 volts AC input.
Controls set as follows:

XTAL switch ON AUDIO control Counterclockwise

START button Pressed CHANNEL SEL., 1

FUNCTION switch PHONE PLATE CURRENT 40 Ma.

OPERATE switch XMIT Lug 8, TB-2 grounded (rear of transmitter)

CARRIER control Counterclockwise
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RESISTANCE CHARTS
TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9
V-1 12AT7 220K 980K 680 .1 .1 70K 1Meg 680 0
V-2 12AT7? 110K 120K 2.5K .1 .1 110K 120K 2.5K 0
V-3 6BAT7 Inf. 50K 35 0 .1 0 45K 0 100K
V-4 12AT7 110K 110K 480 .1 .1 110K 0 480 0
V-5 6ALS5 1Meg 100K 0 .1 0 0 0 - -
V-6 12AT7 55 260K 0 .1 .1 55 260K 0 0
V-7 12AT7 Inf. 470K 0 .1 .1 100K 100K 1K 0
V-8 6AUb 470K 0 0 .1 165K 470K 1.2K - -
V-9 1CP1 .1 iMeg 3.3Meg 3.4Meg 1Meg 3.2Meg 100K 0 -
V-10 6X§ 0 30K .1 0 580 120K Inf, 30K -
V-11 12AT7 50K 33K 270 .1 .1 50K 33K 270 0




TUBE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9
V-12 12BY7A 25 24K 0 .1 .1 0 120K 100K 0
V-13 5894 1 8.5K 27K 10 0 8. 5K .1 - -
V-14 OA2 Inf. 0 Inf. 0 Inf. Inf, 0 - -
V-15 OB2 27K Inf. Inf. Inf. 29K Inf. Inf. - -
V-16 B5R4 Inf, 24K Inf. 170 Inf. 170 Inf. 24K -
V-17 5U4 Inf, 26K Inf, 37 Inf, 37 Inf. 26K -
o
¢ All measurements made with VIVM at 117 volts AC input.
Controls set as follows:
XTAL switch OFF CARRIER control Counterclockwise
STOP button Pressed AUDIO control Counterclockwise
FUNCTION switch PHONE CHANNEL SEL. 1
OPERATE switch XMIT
T




PARTS LISTS, T-100

Part No. Description

R-1 Resistor, carbon, 47K ohm, 1/2 watt 10%
R-2 Resistor, carbon, 1 meg ohm, 1/2 watt, 10%
R-3 Resistor, carbon, 680 ohm, 1/2 watt, 10%
R-4 Resistor, carbon, 220K ohm, 1/2 watt, 10%
R-5 Resistor, carbon, 47K ohm, 1/2 watt, 10%
R-6 Resistor, carbon, 1 meg ohm, 1/2 watt, 10%
R-7 . Resistor, carbon, 1.8K ohm, 1/2 watt, 10%
R-8 Resistor, carbon pot., 1 meg ohm, 2 watt
R-9 Resistor, carbon, 1K ohm, 1/2 watt, 10%
R-10 Resistor, carbon, 680 ohm, 1/2 watt, 10%
R-11 Resistor, carbon, 270 ohm, 1/2 watt, 10%
R-12 Resistor, carbon, 2.2K ohm, 1/2 watt, 10%
R-13 Resistor, carbon pot., 500 ohm, 2 watt

R-14 Resistor, carbon, 120K ohm, 1/2 watt, 10%
R-15 Resistor, carbon, 270 ohm, 1/2 watt, 10%
R-16 Resistor, carbon, 1K ohm, 1/2 watt, 10%
R-17 Resistor, carbon, 47K ohm, 1/2 watt, 10%
R-18 Resistor, carbon, 220K ohm, 1/2 watt, 10%
R-19 Resistor, carbon, 4.7K ohm, 1 watt, 10%
R-20 Resistor, carbon, 47K ohm, 1/2 watt, 10%
R-21 ~ Resistor, carbon, 120K ohm, 1/2 watt, 10%
R-22 Resistor, carbon, 2.2K ohm, 1/2 watt, 10%
R-23 Resistor, carbon, 470 ohm, 1/2 watt, 10%
R-24 Resistor, carbon, 100K ohm, 1/2 watt, 10%
R-25 Resistor, carbon, 2.2K ohm, 1/2 watt, 10%
R-26 Resistor, carbon, 10K ohm, 1/2 watt, 10%
R-27 Resistor, carbon, 1 meg ohm, 1/2 watt, 10%
R-28 Resistor, carbon, 22K ohm, 1/2 watt, 10%
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Part No.

R-29
R-30
R-31
R-32
R-33
R-34
R-35
R-36
R-37
R-38
R-39
R-40
R-41
R-42
R-43
R-44
R-45
R-46
R-47
R-48
R-49
R-50
R-51
R-52
R-53
R-54
R-55
R-56
R-57
R-58
R-59
R-60
R-61
R-62

Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Omitted

Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,

Resistor,

Description

carbon,
carbon,
carbon,
carbon,
carbon,
carbon,
carbon,
carbon,

carbon,

470K ohm, 1/2 watt, 10%
2.4 meg ohm, 1/2 watt, 5%
470K ohm, 1/2 watt, 10%
12K ohm, 1/2 watt, 10%
1K ohm, 1/2 watt, 10%
150K ohm, 1/2 watt, 10%
2.2K ohm, 1/2 watt, 10%
470K ohm, 1/2 watt, 10%
100K ohm, 1/2 watt, 10%

carbon pot., 1K ohm, 2 watt

carbon,
carbon,
carbon,
carbon,
carbon,
carbon,
carbon,
carbon,
carbon,
carbon,
carbon,
carbon,
carbon,
carbon,

carbon,

carbon,
carbon,
carbon,
carbon,
carbon,
carbon,
carbon,

carbon,

47 ohm, 1/2 watt, 10%
470K ohm, 1/2 watt, 10%
150K ohm, 1/2 watt, 10%
470K ohm, 1/2 watt, 10%
120 ohm, 1/2 watt, 10%

1K ohm, 1/2 watt, 10%

2,2 meg ohm, 1/2 watt, 10%
2.2 meg ohm, 1/2 watt, 10%
2,2 meg ohm, 1/2 watt, 10%
1 meg ohm, 1 watt, 10%

1 meg ohm, 1/2 watt, 10%
47 ohm, 1/2 watt, 10%

120K ohm, 1/2 watt, 10%
560 ohm, 1/2 watt, 10%

680 ohm, 1/2 watt, 10%

680 ohm, 1/2 watt, 10%
22K ohm, 1/2 watt, 10%
270 ohm, 1/2 watt, 10%
10K ohm, 1/2 watt, 10%
8, 2K ohm, 1/2 watt, 10%
12K ohm, 1/2 watt, 10%
100K ohm, 1/2 watt, 10%
10K ohm, 1/2 watt, 10%
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Part No.

R-63
R-64
R-65
R-66
R-67
R-68
R-69
R-70
R-71
R-72
R-73
R-74
R-75
R-76
R-77
R-78
R-79
R-80
R-81
R-82
R-83
R-84
R-85
R-86
R-87
R-88
R -89
R-90
R-91
R-92
R-93
PSI-1
PSI-2
PSI-3

Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,
Resistor,

Resistor,

Description

carbon, 1K ohm, 1/2 watt, 10%
carbon, 22K ohm, 1 watt, 10%
carbon, 82K ohm, 1 watt, 10%
carbon, 10 ohm, 1 watt, 10%
carbon, 2.2K ohm, 1/2 watt, 10%
carbon, 47 ohm, 1/2 watt, 10%
carbon, 10K ohm, 2 watt, 10%
carbon, 1.2K ohm, 2 watt, 10%
carbon, 2.2 meg ohm, 1/2 watt, 10%
wire wound, pot., 10K ohm, 4 watt
carbon, 56K ohm, 1 watt, 10%
carbon, 82K ohm, 1/2 watt, 10%
carbon, 15K ohm, 1/2 watt, 10%
carbon, 470K ohm, 1/2 watt, 10%
carbon, 470K ohm, 5 watt, 10%
wire wound, 25K ohm, 50 watt
wire wound, 2.5K ohm, 10 watt
wire wound, 30K ohm, 20 watt
carbon pot., 100K ohm, 2 watt
wire wound, 2K ohm, 5 watt
carbon, 120K ohm, 1/2 watt, 10%
carbon, 1K ohm, 1/2 watt, 10%
carbon, 270 ohm, 1 watt, 10%
carbon, 1K ohm, 1/2 watt, 10%
carbon, 470 ohm, 1/2 watt, 10%
carbon, 12K ohm, 1/2 watt, 10%
carbon, 12K ohm, 1/2 watt, 10%
carbon, 10 chm, 1/2 watt, 10%
carbon, 330 ohm, 1/2 watt, 10%
carbon, 330 ohm, 1/2 watt, 10%
carbon, 560 ohm, 1/2 watt, 10%
carbon, 47 ohm, 1/2 watt, 10%
carbon, 47 ohm, 1 watt, 10%

wire wound, 50 ohms, 5 watts
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Part No. Description

C-1 Capacitor, ceramic disc, 330 mmf, GMV, 600 VW
Cc-2 Capacitor, oil, 1 mfd, 500 VW

C-3 Capacitor, ceramic disc, . 005 mfd, 600 VW
C-4 Capacitor, disc, .01 mfd, GMV, 600 VW
C-5 Capacitor, disc, .01 mfd, GMV, 600 VW
C-6 Capacitor, disc, .01 mid; GMV, 600 VW
C-7 Capacitor, ceramic disc, . 001 mfd, 600 VW
C-8 Capacitor, ceramic disc, . 005 mfd, 600 VW
Cc-9 Capacitor, ceramic disc, , 001 mfd, 600 VW
c-10 Capacitor, disc, . 025 mfd, GMV, 500 VW
C-11 Capacitor, ceramic, 15 mmf, 10%-

Cc-12 Capacitor, mica, 242 mmid, 10%

C-13 Capacitor, disc, . 025 mfd, GMV, 500 VW
C-14 Capacitor, disc, .0l mfd, GMV, 600 VW
C-15 Capacitor, disc, .01 mfd, GMV, 600 VW
C-16 Capacitor, mica, 100 mmifd, 10%

C-17 Capacitor, mica, 100 mmifd, 10%

Cc-18 Capacitor, disc, , 01 mfd, GMV, 600 VW
C-19 Capacitor, disc, ,01 mfd, GMV, 600 VW
Cc-20 Capacitor, disc, .0l 'mid, GMV, 600 VW
Cc-21 Capacitor, mica, 200 mmid, 10%

Cc-22 Capacitor, mica, 100 mmifd, 10%

C-23 Capacitor, mica, 100 mmifd, 10%

C-24 Capacitor, disc, ., 025 mid, GMV, 500 VW
C-25 Capacitor, disc, . 025 mfd, GMV, 500 VW
~C-26 Capacitor, ceramic disc, . 005 mfd, 600 VW
Cc-27 Capacitor, ceramic tubular, 15 mmifd, 10%, 300 VW
C-28 Capacitor, ceramic, 10 mmf, TCZ

C-29 Capacitor, disc, , 025 mid, GMV, 500 VW
C-30 Capacitor, ceramic disc, . 005 mfd, 600 VW
C-31 Capacitor, ceramic disc, .005 mfd, 600 VW
C-32 Capacitor, ceramic disc, . 005 mifd, 600 VW
C-33 Capacitor, ceramic disc, . 005 mfd, 600 VW
C-34 Capacitor, ceramic disc, . 005 mfd, 600 VW
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Part No.

C-35
C-36
C-37
C-38
C-39
C-40
C-41
C-42
C-43
C-44
C-45
C-46
C-47
C-48
C-49
C-50
C-51
C-52
C-53
C-54
C-55
C-56
C-57
C-58
C-59
C-60
C-61
C-62
C-63
C-64
C-65
C-66
C-67
C-68

Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,

Capacitor,

Description

ceramic disc, . 005 mfd, 600 VW
ceramic disc, . 005 mifd, 600 VW
ceramic disc, . 005 mifd, 600 VW
oil, 1 mfd, 500 VW

disc, .0l mid, GMV, 600 VW
bathtub, 50 mfd, 50 VWDC

disc, .01 mfd, GMV, 600 VW
disc, .003 mfd, GMV, 2 KV
disc, .01 mfd, GMV, 600 VW
scope coupling, Eldico

disc, .025 mfd, GMV, 50 VW
mica, 1000 mmi, 5% 500 V
mica, 200 mmfd, 10%, 300 VW
ceramic disc, .001 mfd, 600 VW
ceramic disc, . 001 mfd, 600 VW
ceramic tubular, 100 mmifd
ceramic disc, . 005 mfd, 600 VW
variable, 5-20 mmifd

ceramic, 50 mamf, 10%

variable,
variable,
variable,
variable,
variable,
variable,

variable,

100 mmfd
100 mmifd
100 mmfd
100 mmi{d
5-20 mmid
5-20 mmifd
5-20 mmid

variable, 5-20 mmfd

ceramic disc, .001 mifd, 600 VW
disc, .01l mfd, GMV, 600 VW
ceramic disc, .001 mifd, 600 VW
ceramic disc, . 005 mifd, 600 VW
ceramic tubular, 100 mmifd
variable, 5-30 mmifd

mica, 200 mmifd, 10%, 300 VW
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Part No.

C-69 Capacitor,
C-70 Capacitor,
C-71 Capacitor,
Cc-72 Capacitor,
C-73 Capacitor,
C-74 Capacitor,

C-75 Capacitor,
C-76 Capacitor,
C-71 Capacitor,

C-78 Capacitor,
C-79 Capacitor,
C-80 Capacitor,
Cc-81 Capacitor,
C-82 Capacitor,
C-83 Capacitor,
C-84 Capacitor,
C-85 Capacitor,
C-86 Capacitor,
C-87 Capacitor,
C-88 Capacitor,
Cc-89 Capacitor,
C-90 Capacitor,
C-91 Capacitor,
Cc-92 Capacitor,
C-93 Capacitor,
C-94 Capacitor,
C-95 Capacitor,
C-96 Capacitor,
C-97 Capacitor,
C-98 Capacitor,
C-99 Capacitor,
C-100 Capacitor,
Cc-101 Capacitor,
C-102 Capacitor,

Description

ceramic disc, . 005 mifd, 600 VW
disc, .01 mfd, GMV, 600 VW
feed-thru, 1000 mmf

disc, .0l mfd, GMV, 600 VW
ceramic, 50 mmf{ 10%

variable, 100 mmifd

variable, 100 mmifd

variable, 100 mmid

variable, 100 mmi{d

ceramic, 33 mmf

ceramic tubular, 15 mmifd, 10%, 300 VW
variable, 5-30 mmid

ceramic tubular, 3 mmifd, 10%, 300 VW
mica, 200 mmfd, 10%, 300 VW
ceramic tubular, 1 mmifd, 300 VW
disc, .01 mfd, GMV, 600 VW
disc, .01 mfd, GMV, 600 VW
disc, .01 mfd, GMV, 600 VW
500 mmifd, 12.5KV

disc, . 003 mfd, GMV, 3 KV
variable, 300 mmf{

variable, 200 mmid

variable, 200 mmid

variable, 200 mmid

variable, 3X450 mmfd

variable, 3X450 mmid

variable, 3X450 mmid

variable, 3X450 mmfd
electrolytic, 16 mfd, 450 VWDC
bathtub, 15 mfd, 150 VWDC
tubular, .5 mfd, 100 VWDC
ceramic disc, .005 mfd, 600 VW
electrolytic, 16 mfd, 450 VWDC
oil, 10 mfd, 1000V
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Part No.

C-103
C-104
C-105
C-106
C-107
C-108
C-109
C-110
c-111
C-112
C-113
C-114
C-115
C-116
C-117
C-118
C-119
C-120
C-121
C-122
C-123

CH-1
CH-2

RL-1
RL-2
RL-3
RL-4

Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,
Capacitor,

Description

electrolytic, 2X40 mfd, 450 V

ceramic disc, . 005 mifd,

ceramic disc, . 005 mid,

ceramic disc, . 005 mifd,

ceramic disc, . 005 mid,

ceramic disc, . 005 mid,

ceramic disc, . 005 mid,
disc, . 003 mfd, GMV, 2KV
disc, .003 mid, GMV, 2 KV

ceramic disc, . 005 mfd,

ceramic disc, .005 mfd,

ceramic disc, 25 mmid,
ceramic disc, .005 mifd, 600 VW
electrolytic, 5600 mifd, 15 volts

variable,
variable,
variable,
variable,
ceramic,

ceramic,

5-30 mmid
5-30 mmid
5-30 mmid
5-30 mmid
33 mmf

10 mmf{

600 VW
600 VW
600 VW
600 VW
600 VW
600 VW

600 VW
600 VW

mica, 84 mmif, 5%, 300V

Choke, swinging, Eldico #EC-315
Choke, smoothing, Eldico #£C-329

Transformer, special, Eldico

Transformer, power, Eldico ET-318

Transformer, filament, Eldico ET-340

Relay, automatic

Relay, latching

Relay, latching
Relay, coaxial, 117 VAC coil
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Part No.

M-1

XF-1

ET-345
EC-346

v-1
v-2
v-3
V-4
V-5
V-6
V-7
V-8
V-9
V-10
V-11
vV-12
V-13
V-14
V-15
V-16
vV-17

Description

Meter, 0-1 Ma.

Crystal filter, Eldico XF 410-413

Transformer, bias
Choke, bias, .05 hy at 2 amps

12AT7 vacuum tube
12AT7 vacuum tube
6BA7 vacuum tube
12AT7 vacuum tube
6AL5 vacuum tube
12AT7 vacuum tube
12AT7 vacuum tube
6AU6 vacuum tube
1CP1 cathode ray tube
6X8 vacuum tube
12AT7 vacuum tube
12BY7A vacuum tube
5894 vacuum tube
OA2 vacuum tube
OB2 vacuum tube
5R4GY vacuum tube
5U4GB vacuum tube

-44.




q
i 12877 6Ba7 i2aT7 > PN
Jew
025
TEST POIT + o PIN 19
vz e XTAL FILTER UN:T O —"
_____________________________ c23 R26 e
[ ﬁ it 100 10K ot
G22 iR2a
1 100 !
RY J_ 6 i % gram el !
MIKE ce NS ca S PINIE 2 ' &o OVEN 3
.ol 34 5 LA ™ 200 —— NN
i Iy .00t (3 o
Ay L 4Tk R27
w 7 c2: PLA 3
cea c20 R2S .0, LOMEG >
o 80 2.2K
3 . - ) .
J;‘ Vel
. P 43
Rt C52-5+20 EXCITER
oveM T - ouTPuT
pe s PING ToH
soon
INPUT PPN 14
>
R33 » PINT
X 3 PINES
3 P PINI2
— > It —
,Jj cas 2R34S P 2 N3 It osc FINAL
V-6 - ’ v €22
12817 [ I V-8 v-9 1t
R32 6AUG icPl c33
2K . it
2 Ly
l R4A0 Rat MEG {{cza ALL.005
SATOK
L —— +360v- " 1638
I\c‘s LA
R31 028 ({36
470K ol
" . 11637
it
S R37 "3 rH
c39
100K
’i PIN i4 SRA3 x '}(: c»gl
PINT + R8I .
PIN I3 i Ra4 _Tcao I__:t 48 s 'ggg,,g cs.::.
PINIZ SOUF Bt SR W BLANKING
PIND 50v. 360V. L\ HAS
8+ 800V
V=12
V-0 It
6x8 128Y78 1t P53 ANT
Lo 36
it it N4
c78
(13 33uUF
EXCITER Re8 ’
REINPUT FROM 33 2K swi-8 100 PS p: sts RFce
L2 . Ji2x ‘
» = < 3 PL-2
RB7 ”r
470 s
cae 6 ﬁ 6 /62 rlr
000UF L3 L4 is L6 10K '_
y 3
TesT 2 L 4 RFCE :] R66 - 2 MHo
POINT :{5’ ;{ { r . Ters 7g £ £ ﬂ C(;s 0. »PINIE U
Cs3 ICSa 2 CS! C56 nricuslcus : W > 547 3
C R8s 50 007 o ) 100 crt kil ci20 ae7 Cos » PINT m=4o *0
ca8 680 o 1 33ur Taws-30 22K 1500 > PINT
-00i RFC3, = . ’ I g > o sg
R:Csé) | cer :zs»? l :; cez P PiNI2 meg op
L RS5 o= & R61 E RB6
680 ces J, V0 2R | mece Res W RFCs% ® R . 7 | | - PiNIB s o
1
= Ic‘g P e y J P PING 0% O
00! N - 4 ca I | "
he o 12477 Iggg ces o 3 cos £ 8oov. PL-2 o o g
' .005 5-30 J; 0 o PINDO ®
255V, >
*Res p PINID I 58 ,
T ces i
o8 TEE - PN S OVEN BASE DIAGRAM
! o r §-PINI3 s
»PINIS
P PINI2
g ST
—— o
)
R69 o0
0K 1
2w of—<4-0 |
| reaary
Rs7 | C64 BLK ar swa
2700 .001 1 o v
22 RLY) o)
+ 800V, MEG b I
10K —_——t— 4 et e 8+ 360V
ik T82-1 ;Z F[ £ % sw3 B
3 - -
P J > - ov\c
START +] ces
cz "5 aontsd 182-2 _ oK+ | e
it 8.2k €« 5:5 A Y. 150v. R70
ALY 2 A3 N t————o )
srop_l‘I T82-3 Aﬁ” __@__ ff— 360V BIAS Aw,,l, 'zzvf NOTES:
__ > R79 5
reo by —+ ; - b — S A on ALL RESISTORS § WATT UNLESS OTHERWISE INDICATED.
T82-4 ' cne [cm oW 5 a5y REG) cor SWI-A,8,C,D,E.F GANGED TOGETHER.
! OO3ZKV L0032 KV. 16 UF RLY-1 IN RECEIVE POSITION.
3 I - v-is 450V. RLY"2,3 IN STOP POSITION.
| 14 oB2
< T KEY
Ft RED vio Vil VviZ vi3 LS + ;"° ve
W7 V.AC. INPUT 5 A:C.POWER WG 5 ee
Pulit A S5 v-ie
f—,i v e “.-51 3L L7 A2 P PIN3
) == 3 - = 7
T "3 Cin [CI07 [Co8 [C109 v
; s % ot o [ oz
. 7 3
' 3 7 1 ALL 005 24 [IRUUERAAN S s | B
i sa 12 & Ti0aT: ANT  REMOTE EXT OVENS
; ici04 cros REMOTE ; REC
' ‘ RELAY  XMiT €3 V.AC.
i/' E RN STORT- UNIT STOP |7 V. AC. CONTROL sTRY . PING
3 Ll
7 OVEN POWER I E
OVEN IND. YELLOW /l 3 3 t‘i“.;' T-100
ON-OFF 4 cHANNEL S5B TRANS.
OVEN2 QVEN1 I

EXT.HTV.
48

CIRCUIT DIAGRAM




e
N
o e s

i

h -

e

2 «w? il 4 3 - i 2
Ll L e - Hrants
e : - o ‘ F
= e S 5 . . . 1
.. . B

M-100

Antenna Tuner




SECTION |

DESCRIPTION

1.1 INTRODUCTION

The Eldico M-100 Antenna Tuner is a device intended to match coaxial lines

A,
having standing waves to a 50 ohm line. This unit is similar to an adjustable
RF transformer that will transform a reasonable range of impedances to a 5C
ohm resistive impedance.

B. To facilitate adjustment, phase (@) and impedance (Z) meters are included in the
unit.

.2 FEATURES

A, Combination of "L" or "T'"' network for transformation of low or high impedances
to a 50 ohm resistive impedance (nominal).

B. Phasemeter: Measures the relative phase between the voltageand current enter -
ing the network.

C. Impedance meter: Measures the ratio between the voltage and current deter-

mining the impedance at the input to the network. This meter reads impedance,
whether it is resistive, capacitive or inductive.

1.3 SPECIFICATIONS

A,

B.

C.

Operating Range: 2.2 to 30, 0 megacycles.

Matching Network: "L" or "T" network, depending on load imped-
ance.

Metering: RF impedance bridge and RF phase bridge are

included in unit. Bridges are of the null type,
indicating both phase and magnitude of the load
impedance presented to transmitter,




SECTION 1l

INSTALLATION

2.1 LOCATION AND MOUNTING

While this unit may be mounted in any convenient location, it is usually mounted as

the uppermost panel in the $-100 system. The unit does not generate any heat and
is relatively insensitive to heat.

2.2 EXTERNAL CONNECTIONS

A,

Input: RF energy from the transmitter is brought into the unit at this point, an
83-1R coaxial connector.

OQOutput: The antenna lead is to be connected to the unit at this point, an 83-1R
coaxial connector.




SECTION 11

OPERATION

3.1 CONTROLS

A,

OPERATE-TUNE: This switch is used when tuning the companion transmitter.
When this switch is in the TUNE position, a dummy load is connected. In the
OPERATE position, the dummy load is disconnected and the M-100 functions
with the antenna tuning circuits connected to the transmitter.

CAUTION: DO NOT OPERATE SWITCHES WHILE RF ENERGY IS APPLIED TO

B,

THE UNIT FROM THE TRANSMITTER!

COARSE CAPACITANCE: This controls the amount of series capacitance in the
network. When in the OUT position, the capacitor is short-circuited. In the
MAX position, the capacitance range is 1000 to 2000 micro-microfarads, When
switched to the MIN position, the range of the tuning capacitor becomes 50 to
1000 micro-microfarads,

TUNING CAPACITANCE: This varies the capacitance over the range selected
by the COARSE CAPACITANCE switch,

TUNING INDUCTANCE: This is a continuously variable inductance, whose tun-
ing range is selected by the COARSE INDUCTANCE control,

COARSE INDUCTANCE: This three position switch progressively disconnects
the inductor. The positions are OUT, MIN (2 to 15 microhenries) or MAX (15
to 30 microhenries).

LOADING CAPACITOR: In certain circumstances, a simple "L' network will
not match the load. To overcome this difficulty, a capacitor may be switched
in series with the load, making a "T' network. In the OUT position, this capa-
citor is short-circuited. In the MAX position, a 200 mmifd capacitor is placed
in series with the load. In the MIN position, a 50 mmifd capacitor is placed in
series with the load,

3.2 PRELIMINARY ADIJUSTMENTS

A,

These instructions are to be followed whenever a change is made in the antenna
and/or transmission line. These steps are also to be taken if a change is made
in the frequency of operation (when changing channels).

(1) Set switches A, D and E to OUT.
(2) Set TUNE-OPERATE switch to OPERATE,

(3) Make sure proper antenna has been connected.




(4) Set transmitter channel selector switch to desired channel and turn AUDIO
GAIN and CARRIER controls fully counterclockwise. Turn OPERATE
switch to XMIT,

(5) Increase carrier control clockwise (on transmitter) until meters on M-100
indicate. The meters may indicate several possible combinations.

NOTE: THE IMPEDANCE METER IS INHERENTLY LESS SENSITIVE THAN THE
PHASE METER AND, THEREFORE, MAY NOT SEEM TO INDICATE
WHEN THE PHASE METER ISFULLY DEFLECTED, IT MAY BE NECES-
SARY TO TUNE OUT REACTANCE WITH THE NETWORK AND RAISE
THE CARRIER LEVELS TOMAKE THE IMPEDANCE METER DEFLECT.

(6) If no deflection occurs, check to see that the transmitter is properly con-
nected to the antenna relay and that the antenna relay is functioning, If
proper operation of these components is irdicated, servicing will be re-
quired. Check the appropriate manual. In unusual circumstances a 50
ohm resistive load may be presented to the antenna tuner, When this oc-
curs, the meter will only deflect very slightly. To check for this, remove
the antenna and gradually increase the carrier level from zero (on T-100)
until the meters deflect, If they do deflect, the antenna tuner is working
correctly and no adjustment is necessary,

B. Making Adjustments:

(1) Before starting, the variable inductor should be set to the zero position
on Dial "C" (maximum counterclockwise position), and the variable capa-
citor should be set to the maximum position on Dial "B" {maximum counter-
clockwise).

CAUTION: BEFORE OPERATING ANY SWITCHES ON M-100, TURN CARRIER CON-
TROL ON TRANSMITTER TO ZERO (COUNTERCLOCKWISE)., AFTER
SWITCHING, RAISE CARRIER CONTROL UNTIL METER READS,

(2) If the IMPEDANCE meter reads low, set switch "E' to MAX. If IMPED-
ANCE meter still reads low, set switch"E'"to MIN, If IMPEDANCE meter
reads high from the outset, allow switch "E'" to remain in the OUT posi-
tion,

(3) If PHASE meter reads CAP after Step 2, follow procedure outlined in left
hand column. If PHASE meter reads IND,, follow steps outlined in right
hand column.

Set switch "D" to MAX., Turn con- Set switch "A" to MAX and turn knob
trol "C" clockwise until phase meter "B" counterclockwise until phase me-
justreads IND, If the stop(15th turn) ter just reads CAP, If zero on dial
is reached before phase meter reads "B'" is reached before meter reads
IND, reset knob "C'" to zero. Set CAP, reset knob "B'' to 380 and set
switch "D'" to MIN, Turn knob "C" switch "A'" to MIN, Turn knob "B"
clockwise until phase meter just counterclockwise until phase meter
reads the inductive condition. just reads CAP,




Set switch "A" to MAX and adjust Set switch "D" to MAX and adjust

knob "B'" counterclockwise until res- knob "C" in the clockwise direction
onance is reached on the phase me- until phase meter is centered. If this
ter (r). If the zero position on knob condition is not reached, set switch
"B" is reached before the phase me- "D" to MIN and ""C" to zero (maxi-
ter reads R (center), set switch "A" mum counterclockwise). Turn knob
to MIN position and starting from 380 "GC'" clockwise until resonance is
on the dial, readjust knob "B'" coun- reached. Proceed to Step 4.

terclockwise until resonance is in-
dicated on the phase meter. Pro-
ceed to Step 4.

(4) When resonance (R) has been reached, check the impedance meter, If it
is centered, increase the level of the carrier. (CARRIER knob clockwise,
not in excess of 150 Ma on the T-100). If the meter remains centered, the
network is adjusted. If the impedance meter reads low, set switch "E'" to
MAX, and repeat Steps 3 through 4. If the impedance meter reads low
again, set switch"E'"to MIN and repeat Steps 3 through 4. The impedance
meter may read high, In this case, turn knob ""C'" clockwise about a half
turn and adjust the variable capacitor for resonance as indicated on the
phase meter. The impedance meter should now read closer to center.
Turn knob "C!" clockwise to reduce the impedance and re-resonate with
knob'"B'". Repeat this process as often as necessary to bring both meters
to center,

If the impedance has to be decreased, turn knob "C" clockwise about half
a turn. Then bring the network back into resonance with the knob ""B'.
If the impedance is to be raised slightly, reverse the above procedure,

{5) In unusual circumstances, as explained in the "Theory of Operation', it
may be impossible to center the meters. If this is the case, set switches
"A", "D" and "E" to OUT and retune the plate circuit of the final. Before
Steps 3 through 6 are completed, the meters will center. To check for
verification, turn the CARRIER control on the T-100 to zero (maximum
counterclockwise position), Disconnect the antenna cable from the antenna
relay, turn the control up from zero until the meters deflect. If meters
deflect, the proper tuning has been made.

(6) When the above steps have been completed, enter the information on the
logging chart provided on the front panel. (Example: Channel, KNOB A
OUT, KNOB B 1.37, KNOB C 6.27, KNOB D OUT, and KNOB E OUT.)

(7 Repeat Steps 1 through 5 for all channels, being sure to enter the informa-
tion on the log sheet.

3.3 OPERATING PROCEDURE

A, Check logging chart to see that proper information has been recorded in spaces
provided. (If this information is not available, the section on Preliminary Ad-
justments should be followed. )




B. Set all controls to positions recorded on logging chart. (Set in accordance with
transmitter channel in use. Be sure the TUNE-OPERATE switch is in the OP-
ERATE position.)




SECTION 1V

THEORY OF OPERATION

4.1 GENERAL

The antenna tuner consists of two parts; a matching networkand twobridges that mea-
sure the phase and impedance looking into the matching network.

4.2 IMPEDANCE DETECTOR... See Schematic

The DC voltage across C-1 is directly proportional to the RF voltage from the line
to ground {as determined by the ratio R3:R4). This is a DC voltage rectified by D-1,
acrystal diode. The RF voltageacross L-1is proportional to the current in the line.
This RF voltage is detected by D-2, another crystal diode. The two voltages appear
across R-5, a balancing potentiometer. This potentiometer is preset so that the
meter {(M-2) is centered when the impedance at the input to the matching network is
50 ohms. The bridge circuit measures total impedance: that is, the vector sum of
the resistive and reactive components of the impedance looking into the matching
network, If the meter reads 50 ohms, this does not mean that the network is resis-~
tive, since the phase meter is used for this information.

4.3 PHASE DETECTOR... See Schematic

The phase detector is designed to balance meter M-3 when the RF voltage and RF
current are inphase. This is accomplished by measuring the vector voltages across
the terminals of L-2. In simpler terms, there are two voltages present at each end
of the coil. One voltage is induced into L-2 by the RF current in the line, This volt-
age leads the current by 90 degrees. R-7, R-8 and R-9, R-10 form the voltage di-
viders across each end of L-2. (Resistors R-8 and R-9 effectively form a center
tap across L-2).

The RF voltage on R-8 consists of two voltages 90 degrees out of phase (provided
the network appears resistive.) Similarly, the two RF voltages across R-9 are also
90 degrees out of phase when the network appears resistive.

If the load appears reactive, the voltage induced in L -2 changes its phase relation-
ship, and the two voltages in R-8 (for example) will come closer together in phase,
while the voltages at the other tap (R-9) are further out of phase. This creates an
unbalanced condition, causing the phase meter to read an unbalance towards either
CAP or IND, depending on the phase of the impedance of the network.




4.4 MATCHING NETWORK

The matching network is an''L'" or "T" network depending on the load condition. The
operation is as follows (refer to Figure 1.): Assume the impedance looking into the
transmission line is at point A (125 ohms inductive and 175 ohms resistive). It can
be proved mathematically that adding a variable inductance in parallel with the load
can be plotted in the manner indicated. If the reactance decreases from some very
large value toward zero, the total impedance will change from A to 2. The imped-
ance now is 50 ohms resistive and 115 ohms reactive. If a series capacitor is now
connected between the transmitter and the paralleled inductor and the transmission
line, impedance can be transformed from 2 to 3. This, in effect, "tunes' out the
reactance of the load. The load presented to the transformer is now 50 ohms re-
sistive., This is the correct loading impedance for the transmitter.

If, for example, the impedance is at point B, it becomes obvious that the reactance
can be tuned out as was done before, by using the same amount of capacitive react-
ance, but with a different amount of inductive reactance.

The shaded region in Figure 1 illustrates the points that cannot be matched with the
"L'" network. To overcome this difficulty, additional capacitance may be switched
into the network, altering the circuit to a "T' network, At point C, for example,
adding this capacity changes the impedance to point 4, Switching in and adjusting
the inductor will transform the impedance from point 4 to point 5. Switching in and
adjusting the variable capacitor should then complete the transformation by making
the impedance appear to be 50 ohms.

To use the tuner, first refer to the Diagrams I and II. The phase meter reading the
angle @, shows when the angle is zero. The impedance meter responds to the dis-
tance from zero ohms to point A, completely ignoring the angle .

The following is a description of what occurs when the recommended tuning proce-
dure is followed. If the COARSE CAPACITY, COARSE INDUCTANCE and LOADING
CAPACITOR are switched to OUT, the phase meter and the impedance meter will
read high., If the point is. at A, the meters will read HIGH and IND, To bring the
load to resonance, the tuning capacitor should be switched in and adjusted for the
resonant condition. (See Figure 2.) The impedance will now be at point 2, The im-
pedance, which is still too high, will require further adjustment. The inductance
will be switched in with the next trial, The inductance is adjusted until the imped-
ance meter indicates a decrease. This throws the network off resonance (phase me-
ter no longer centered) as in point 3, Figure 2. The variable capacitor is used to
resonate the network moving the impedance to point 4. Repeat these steps until the
correct point is reached (50 ohms resistive; zero ohms reactive).

If starting from point B, the meters will read HIGH and CAP. Switch in the inductor
and adjust it until the phase meter reads RESONANCE and then IND. Proceed as be-
fore with the resonating and re-resonating process until the desired conditions are
fulfilled,

If starting from point C, the meters will again read as in the case of point A, How-
ever, it will be obvious that when the tuning capacitor is switched in and adjusted
for resonance, the impedance meter will read LOW. Any further adjustment using
only the tuning capacitance and inductance will mearly bring the impedance lower.
To overcome this difficulty, switch in the loading capacitance.




4,4 MATCHING NETWORK (Continued)

When starting from point D, the impedance meter will read LOW. It will then be
necessary to switch in the loading capacitor. From this point the tuning will pro-
ceed as outlined for point B.

To cover the entire range of possible impedances would necessitate the use of net-
work components whose impedance would vary from zero ohms to infinite ohms.
Since this is impossible, and to give the greatest amount of flexibility, two ranges
have been incorporated into each element. These ranges are marked on the associ-
ated switch.

NOTE: MAXIMUM REACTANCE OF THE VARIABLE ELEMENTS OCCURS WHEN
DIALS ARE SET TO ZERO (minimum "C", maximum "L").

It is obvious from this discussion that when the impedance presented to the network
is very large or very low (VSWR very high), it becomes impossible to tune the load
to 50 ohms. On the other hand, when the load presented to the antenna tuner is al-
most 50 ohms (VSWR 1:1) resistive, the tuner cannot load to 50 ohms resistive. In
these conditions, the best compromise is to leave switches A, D and E in the OUT
positions. In the first instance, (VSWR very high) very little can be done. By switch-
ing out the network, some power will be transmitted. When this is the case, it will
be necessary torecheck and if necessary, readjust the loading and tuning controls in
the accompanying transmitter. (See appropriate instruction manuals. )

-11-
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SECTION V

MAINTENANCE

5.1 GENERAL

Maintenance of this antenna tuner is relatively simple since the unit is a passive de-
vice. Careful study of the schematic diagram will indicate that many difficulties can
be isolated by simple resistance check. Difficulties arising from faulty tuning net-
work elements will become apparant upon simple visual examination. Switches may
be badly burned by operation while RF energy is applied,

5.2 CHECKING PHASE AND IMPEDANCE METERS

A,

Operate switches A, D and E to the OUT position. Attach a purely resistive 50
ohm load.

NOTE: IF NO SUCH LOAD IS AVAILABLE, A JUMPER WIRE MAY BE ATTACH-

ED FROM THE OUTPUT END OF THE PHASE AND IMPEDANCE DE-
TECTOR HOUSING (JUNCTION OF R-10 AND C-5) BACK TO THE JUNC-
TION OF R-1, R-2 AND SW-1.

The test frequency signal should be no more than 4 Mc, and the connection to
the antenna should be removed.

The Z BAL balancing potentiometer, located on top of the chassis should be ad-
justed for a 50 ohm center reading on the impedance meter. By deliberately
misadjusting the potentiometer, the meter should be made to indicate either side
of center, If this is not the case, a defect is indicated in one of the crystal di-
odes.

CAUTION: TO AVOID DAMAGE WHEN MAKING RESISTANCE CHECKS IN THE DI-

ODE CIRCUITS, ONE OF THE LEADS SHOULD BE REMOVED FROM THE
ASSOCIATED METER MOVEMENT,

The phase meter may bechecked similarly by adjusting the § BAL phase balance
control on top of the chassis, The meter should swing to either side of zero as
the control is varied. Should both detectors pass these tests, adjust the poten-
tiometers so the associated movements can be centered.

NOTE: MAKE THESE ADJUSTMENTS ONLY WHEN THE BOTTOM COVER OF

E,

THE DETECTOR ASSEMBLY IS IN PLACE,

Remove the jumper and reconnect the antenna. Then put the unit back into op-
eration. {(When making diode resistance checks with diode out of the circuit,

-13-




the forward resistance should be approximately 50 ohms and the back resistance
approximately 100K ohms).

5.3 LUBRICATION

"Lubriplate' should be applied to all bearing surfaces to assure freedom of move-

ment.

NOTE:

IF ,FOR ANY REASON,IT BECOMES NECESSARY TO RESET THE DIALS
"B" AND "C', THE CAPACITOR IS SET TO 390 WHEN FULLY MESHED
AND THE INDUCTOR IS SET AT ZERO WHEN THE ROLLER CONTACT
WHEEL IS SET AT THE END FURTHEST FROM THE FRONT FANEL,

-14-




Part No.

R-1
R-2
R-3
R-4
R-5

R-6
R-7
R-8
R-9
R-10
R-11

NOTE:

PARTS LIST

Description

Resistor, wire wound, non-inductive, 100 ohm
Resistor, wire wound, non-inductive, 100 ohm
Resistor, carbon, 4, 7K ohm, 1/2 watt, 10%
Resistor, carbon, 33 ohm, 1/2 watt, 10%

Resistor, carbon pot., 250K ohm, 2 watt, linear taper,
Shaft length 1/2 screwdriver adjust

Resistor, carbon, 10 ohm, 1 watt, 10%

Resistor, carbon, 47K ohm, 1/2 watt, 10%
Resistor, carbon, 10K ohm, 1/2 watt, 10%
Resistor, carbon, 10K ohm, 1/2 watt, 10%
Resistor, carbon, 47K ohm, 1/2 watt, 10%

Resistor, carbon pot., 1K ohm, 2 watt, linear taper,
Shaft length 1/2 screwdriver adjust.

Capacitor, ceramic disc, .001 mfd, 600 WVDC
Capacitor, ceramic disc, .00l mifd, 600 WVDC
Capacitor, ceramic disc, . 001 mfd, 600 WVDC
Capacitor, ceramic disc, . 001 mfd, 600 WVDC
Capacitor, variable, 1000 mmid

Capacitor, mica, transmitting type, . 001 mfd
Capacitor, mica, transmitting, 200 mmid

Capacitor, ceramic, transmitting, 50 mmifd

Toroid Inductor

Toroid Inductor

Inductor, variable, 15 uh
Inductor, 15 uh, 2-1/2 inch length

-15-

R-3 MAY VARY +30% FROM VALUE SPECIFIED TO HELP CENTER R-5.
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Part No. Description

RFC-1 RF choke, 3 mh

RFC-2 RF choke, 3 mh

RFC-3 RF choke, 3 mh

RFC-4 RF choke, 3 mh

M-1 Omitted

M-2 Meter, 50-0-50 microampere, special scale
M-3 Meter, 50-0-50 microampere, special scale
S-1 Switch, 1 pole, 2 pos., rotary ceramic

S-2 Switch, 1 pole, 3 pos., rotary ceramic

S-3 Switch, 1 pole, 3 pos., rotary ceramic

S-4 Switch, 1 pole, 3 pos., rotary ceramic

J-1 Coaxial jack

J-2 Coaxial jack

D-1 Crystal diode

D-2 Crystal diode

D-3 Crystal diode

D-4 Crystal diode

-16-
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