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1.3

GENERAL INFORMATION
OVERALL DESCRIPTION

The SEA 1612 is a fully autcmatic antenna coupler, designed for a
wide range of applications. The SEA 1612 features an advanced
microprocessor based tuning algorithm which allows this antenna
coupler to tune up on normal voice signals from the transmitter,

and also contains a "learning” algorithm which allows the control
computer to remember which network constants are required for a
given operating frequency. This feature permits the antenna coupler,
once the "learning” operation is completed, to retune a given fre-
quency in approximately 20 williseconds. This is less than the time
required to say "hello”. The coupler operation is completely auto-
matic and requires no operator intervention. If the antenna system
is altered or replaced, the coupler will automatically "relearn” the
required constants. During the learning period, operation is some-
what slower and, depending on the particular frequency/antenna
combination, up to 5 seconds may be required to achieve a matched
condition. Once the antenna is properly matched, the coupler sig-
nals this condition by pulling a control line low. This control
signal may be used to operate an "all tuned” indicator at the
operator's T-R position.

ELECTRICAL CONFIGURATION

The coupler matches the antenna by selecting the proper network
from a possible combination of 64 values of input C, 32 values of
output C, and 256 values of series L. Network configuration is
automatically determined during the tune cycle and may be either a
Pi network or either of two types of L network. Whenever possible,
the L network will be selected for maximum efficiency. Tuneup is
entirely automatic and is accomplished on voice signals, making it
unnecessary to provide a "low power tune” mode in the transmitter.
The use of a =20 dB coupler in the VSWR sensors allows the error
detectors to function down to power levels of 5 to 10 watts. This
allows the use of radio equipment which has "high VSWR shutdown”
circuitry.

MECHANICAL CONFIGURATION

The circuitry of the SEA 1612 is divided into two printed circuit
boards, one containing the RF circuitry and control computer, the
other containing the frequency counter circuitry. The Frequency
Counter PC Board is plugged into the Main Board with two connectors,
Removal of the Frequency Counter PC Roard will automatically deacti-
vate the "learning"” mode and will cause the antenna coupler to
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revert to a normal "tune on interrupt” mode. That is, any time
the load VSWR exceeds 4:1, the coupler will go through the tuneup
algorithm.

WEATHER HOUSING

The SEA 1612 antenna coupler is housed in a weatherproof fibergla:
case designed to withstand the environmental conditions encountert
aboard ship when mounted on the weather decks. The internal con-
struction is designed to withstand the shock and vibration of mar:
service. Corrosion-resistant hardware and passivated alloys are
employed throughout.
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SPECIFICATIONS

Frequency Range 1.6 to 25.0 MHz

RF Power Capability 150 watts peak envelope power (PEP)

Input Impedance 50 ohms

VSWR 2:1

Power Requirements 13.6 VDC

Operating Current 2 Amps

Tuning Time "Learn Mode", typically less than
5 seconds, "Educated Mode", approxi-
mately 20 milliseconds.

Antenna Required Marconi type with suitable RF ground.
See installation instructions for
details.

Mounting Any position

Envirommental Temp. Range -30°C to +60°C

Size 15" x 12" x 5.5"

Weight 10 1bs./4.5 kgs.

Case Construction Waterproof, Fiberglass

Control Cable #20 Gauge, 3 or 4 wires

3 or 4 Conductor #20 Shielded

PARTS FURNISHED

Antenna Coupler with cover and bushings.

Instruction Manual.

PRINCIPLE OF OPERATION
NETWORKS

Figure 4.1 shows the schematic diagram for the two basic network
configurations. Note that the "L" network as viewed from the gen-
erator may be configured as either "C in" or "C out”, whichever

is required by the load. In either case, the end of the network
containing the shunt C element will be the HIGHER impedance end

of the network.

SCHEMATIC DIAGRAMS

Figures 5.1 and 5.2 are the schematic diagrams of the antenna coupler.
RF input is applied to UHF fitting J1, 13.6 VDC is connected to the
terminals marked "-" and "+" on TBl, and an appropriate antenna and
ground system are connected to feedthrough insulator and stainless
steel stud respectively. The "ALL TUNED" flag line on TBl is con-
nected to the remote indicator device used.
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4.3

4.4

4.5

AUTO TUNE OPERATION

When RF power is applied to the antenna coupler, it is first passed
through an array of detector devices which determine the antenna
system impedance, reactance sign, and the load VSWR. Forward power

is also monitored, since the control computer requires an indication
of both forward and reflected power in order to allow tuning to
proceed. In practice, the forward power detector is used by the
computer as a truth check to insure that the measurements made are
indeed a result of applied RF and not spurious levels from the data
conversion system. Tuneup will ONLY proceed when sufficient forward
power 1is present to provide this truth check. After passing through
the detector system, the RF is applied to the tuner array. This
consists of 6 capacitors in shunt on the input arm of the network,
arranged in binary increments, 8 inductors in the series arm, arranged
in binary increments, and 5 more capacitors in shunt on the output
arm, also arranged in binary increments. Relays are provided in
conjunction with each lumped constant which allow removal or entry

as desired. Thus, it is possible through the manipulation of 25
relays to build a network having 64 values of input shunt C, 32 values
of output shunt C, and up to 256 values of series L.

IMPEDANCE DETECTOR

Tl and the components associated with it form an impedance bridge
which is balanced at 50 ohms. Tl samples the line current and thus
CR10 outputs a negative DC level proportional to line current. A
tertiary winding on transformer T4 provides a line voltage sample to
CR9, which provides a positive voltage proportional to line voltage.
R29 and R30 act as a summing network for the current and voltage
signals. Transformer turns ratios on Tl and T4 are chosen such that
at 50 ohms, the summed signals result in a balanced or zero voltage
condition. Should the line impedance go HIGH, the signal from the
VOLTAGE sensor will be relatively higher than the CURRENT sensor, thus
resulting in a net POSITIVE output voltage from the summing network.
Similarly, a LOW line impedance will result in more output from the
CURRENT sensor, resulting in a net NEGATIVE output voltage from the
summing network. The summing network output is applied to UlA which
operates as a ground referenced comparator.

VSWR DETECTCR

Current transformer T2 and voltage transformer T4, in conjunction with
termination resistors R24 and R26 make up a 20 dB dual directional
coupler. This directional coupler is inserted in the 50 ohm trans-
mission line between the input connector, J1, and the tuning network.
A sample of FORWARD power appears across termination R24., As in the
impedance sensor previously described, the R samples are detected

by diodes which are polarized to provide a POSITIVE output on FORWARD
power and a NEGATIVE output on any REFLECTED power. A summing network

10



4.6

4.7

consisting of resistors R20, R21, and R22 combine the signals from
the forward and reflected power detectors. The values of these sum-
ming resistors are chosen to provide voltage levels which bear a
certain relationship to specific reflection conditions "seen” by the
dual directional coupler. Specifically, the junction of R20 and R21
will go NEGATIVE when load VSWR exceeds 2:1, while the junction of
R21 and R22 will go NEGATIVE when load VSWR exceeds 4:1. The 2:1
VSWR signal is connected to UlC, another comparator. The 4:1 VSWR
signal is connected to UlD. Note that the full output from the
FORWARD power detector 1is connected through transistor inverter Ql
to U3C, a CMOS gate connected as an inverter. It is permissible to
eliminate a comparator on the FORWARD sensor line since this signal
is typically much larger in amplitude than the output signals from
the summing network.

PHASE DETECTOR

T3, Al and the associated components form a phase detector which
indicates the state of any reactance associated with the antenna/
coupler as seen from the generator. Operationally, a line current
sample is compared in phase with a voltage sample in a double bal-
anced mixer. Output polarity is POSITIVE for a net CAPACITIVE
reactance. The ouptut of the phase detector, Al is connected to
comparator UlB,

THE CONTROL COMPUTER

Actual antenna matching is implemented though a tuneup algorithm con-
tained in the memory provided in the computer system. The computer
itself is designed around the CMOS MC146805E2 CPU. This device was
chosen for its versatile instruction set and on-chip clock and RAM,
Control of the antenna coupler relays is done through U9, an MM5480
LED driver. 1In this application, the MM5480 is used as a serial to
parallel interface port. The CLOCK and DATA inputs of the MM5480
are driven from CPU ports PAl and PAO, respectively. In operation,
data is transferred into the CPU under program control from the
array of sensor/comparators. Essentially, the program monitors the
status of the input sensors and, starting from a present condition
status, manipulates the RF elements through its control algorithm
to achieve a correctly tuned condition. At the completion of the
tuning algorithm, the computer generates a table in non-volatile
memory which correlates the status of the various network relays
with the applied RF frequency. This table is stored in EEPROM U8
and is used to provide the exclusive "learning” feature in the

SEA 1612. After storing and latching the network status, the CPU
returns to the "STOP" mode and waits for another "TUNE REQUEST"
condition. When a "TUNE REQUEST"is received, the first step in the
control algorithm is to measure the frequency of the signal which
has generated the request. From the frequency data, the computer
then looks into the table stored in U8 for any frequency/network

11



4.8

4.9

status which may be stored. If data is found, it is immediately
tested. If the data is valid, the required "end of tune" conditions
will be sensed by the RF sensors, the data will be latched in place,
and the CPU will again return to the "STOP” mode. This process
takes about the same length of time that is required to close the
network relays, or about 20 milliseconds.

INITIALIZATION AND FIREUP

Since any microcomputer generates RF noise while running, it is
normally in the "STOP" mode and requires an interrupt signal to
start program implementation. This IRQ signal is derived from the
RF sensor network as follows: The positive output from the FORWARD
power detector is buffered through Ql and U3C and applied as a
positive logic "1" to NAND gate U4C. Also applied to U4C is a signal
from the 4:1 VSWR comparator, UlD. Since the 4:1 comparator input
goes NEGATIVE when input VSWR exceeds 4:1, and since comparator UID
inverts this signal, the resultant output to NAND gate U4C is also
a logic "1". This pair of logical "1"s on gate U4C will result in
a logical "0" at the output. This output is directly connected to
the IRQ request input of the CPU and will cause the computer to
come alive and, after the preliminary initialization process, begin
to implement the control algorithm.

INFORMATION READ

The data sensors (previously described) are interfaced with the CPU
through input ports PA3 through PA7. Once the tune algorithm is
running (following an interrupt request as outlined above and lacking
any applicable prestored data) the program can access any desired
variable by merely "looking™” at the desired input port. Since the
comparators effectively preprocess the desired data, "reading” any
specific variable requires only that the program "look™ at the
required port as that variable is desired.

INFORMATION WRITE

When the CPU requires a change in the lumped RF tuner parameters, it
writes the desired data into the series to parallel buffer, U9,

This is done by outputting the desired status of the network relays
in a serial data stream from PAO on the CPU. Clocking is derived
from PAl. For example, it is desired at some point in the tuneup
sequence to INCREASE the inductance by one binary increment. To
accomplish this, the CPU examines the binary number representing

the status of the L control relays, decrements that number by one
and clocks that number one bit at a time into the register in U9.
(Note that in order to INCREASE the inductance it is necessary to
DECREASE the binary number in the CPU register. This is due to the
fact that a data 1 equals a CLOSED relay which equals a shorted
inductor. In a similar fashion, the CPU is able to control the bits
which control the input and ocutput C banks.)

12



4,11 THE PROGRAM

The control algorithm is contained in EPROM U7. The actual program
consists of many subroutines and branch statements in "machine
language” for the MC146805E2. For that reason, no detailed treat-

. ment of the program will be given here. A general understanding of
the process employed may be had by examination of the key steps the
program makes in determining the lumped constants required to tune a
25 foot antenna (for example) at a frequency of first 4 MHz and then
1.6 MHz. 1In the 4 MHz case, upon sensing that both forward and
reflected power exist, the program will first examine the EEPROM
table for applicable data. In the event that no previously stored
data is found, or that any such data is tested and found incorrect,
the program will initiate a tuneup sequence by setting the initial
conditions (all lumped constants out). By examination of the phase
detector the determination is made that the antenna is short
(capacitive) at the drive frequency, and so series L is inserted in
lumps until the phase detector indicates that the load is no longer
capacitive. At this point the program branches and measures the
impedance. It will generally be low at this time and if so, the program
increments the input C while manipulating series L to simultaneously
raise the input impedance and maintain a resistive match. Once the
impedance has nulled, the VSWR is examined and, if satisfactory, the
network data is stored against an address determined by the frequency
measurement already made and stored. The program is then terminated.
If, in the previous example, it is impossible to normalize the reac-
tance of the antenna with the available supply of L (possible at 1.6
MHz), a branch in the program will increment the output C and search
the L again, continuing in this fashion until the phase detector
indicates that the load is resistive. It will then measure the input
impedance and proceed as before. The difference is that now the
network will be a Pi network instead of the original L network.
Additional subroutines are included in the program which set various
"breakpoints" in the allowable constants as a complex function of
frequency. In fact, the overall "program” actually consists of a
program set which is designed to allow maximum flexibility while
still maintaining high operating speed. With the addition of the
onboard memory and frequency counter, many more complex programming
techniques are possible, adding greatly to the actual complexity of
the program.

Another unique feature of the SEA 1612 is the "DUPLEX" operating
mode. This mode is provided in order to allow the operator to
elminate the large loss in receiving sensitivity which can occur
when the SEA 1612 (or any antenna coupler for that matter) is used

in the 2-3 MHz spectrum. The sensitivity loss occurs as a result

of the relatively narrow bandwidth of the matching network when

used with short antennas. Remember that the coupler responds to
TRANSMITTER frequencies on tuneup and so acts as a narrowband pre-
selector filter at the transmitter frequency. Normally, this creates

13



no problem, but in special cases, particularly when the antenna system
is short, the ground system good, and the receiver frequency is far
removed from the transmitter frequency, considerable loss in receiver
sensitivity can result. The problem is especially acute when the
wide split puts the receiver frequency on the "high side”, since the
tuning network is generally configured as a low pass filter. The
"DUPLEX" mode makes use of a special control algorithm which, when
energized, senses the RECEIVE mode as an absence of forward power
from the sensor and, after a short delay, switches out all tuning
elements. This connects the antenna directly to the input of the
receiver and, while the receiver input will not be "matched” to the
antenna, a substantial increase in overall semsitivity will generally
result. When the forward power sensor again indicates transmitter
operation, the coupler will revert to the previously stored tune data.

In order to utilize the DUPLEX operating mode, the extra pin type
connector near TBl and K10 must be returned to ground. This may be
done internally or through use of an extra control switch at the
operator's T-R position.

INSTRUCTION PROCEDURE
MECHANICAL CONSIDERATION

The SEA 1612 requires only that a source of 13.6 VDC, an RF trans—
mission line (RG-58/U up to 30 feet, RG-8/U over 30 feet) and a
suitable antenna/ground systen be attached. No bandswitch informa-
tion, low power tune, or "handshake" is required to the RF generator,
since the coupler tunes on voice signals. Power consumption is
nominally less than 1 amp, allowing the use of light 2 or 3-conductor
cable for reasonable run lengths. (NOTE: The third conductor in the
power cable is to provide for an "ALL TUNED" indicator flag when this
is desired.) The power terminal of the SEA 1612, TB1, is clearly
marked for polarity and the entire coupler is protected against
reverse polarity connection by series diode CR11l, Weatherdeck mount-
ing is permitted for the SEA 1612 but years of marine experience
indicate that inside mounting or even just splash-protected mounting
is to be preferred, particularly in cold, damp environments.

The base of the antenna should be connected to the high voltage feed-
through insulator on the top of the SEA 1612 weather housing. Note
that this insulator is not designed to support heavy mechanical loads.
If such loading is encountered, the use of a strain insulator is
desirable.

The ground system should be connected to the 1/4 inch stainless steel
stud protruding from the bottom of the weather housing. Connection
to the ground system and the ground system itself are of extreme
importance for a successful installation. Ground runs of over a few

14



5.2

inches should be made from 4-inch wide copper strap or better. The
actual ground system should be as good as possible, and may consist
of screening embedded in decks or roofs, coamings, rails, stack
shrouds, water and/or fuel tanks, etc. Ships with a non=-conducting
structure, such as fiberglass, require careful attention to detail

to provide an adequate ground system. Please note that this atten-
tion to ground integrity is NOT unique to the SEA 1612. ALL ship-
board installations have the same requirements. However, autotune
couplers in general require the antenna parameters to be within the
range of the tuning parameters, OT the coupler will not find a satis-
factory match. It should always be remembered that the tiny computer
in the SEA 1612 is unable to second-guess the installer! A PROPER
ANTENNA/GROUND INSTALLATION IS OF PARAMOUNT IMPORTANCE!

ELECTRICAL CHECKOUT

After mechanical installation is completed, the SSB transmitter
should be adjusted to the HIGHEST frequency desired, a directional
wattmeter such as the BIRDtm Model 43 inserted into the transmission
line, and the transmitter energized. Upon application of RF energy,
the coupler should begin to tune, indicated by a general "clattering”
of the PC mounted relays. If the antenna length and ground parameters
are within range, a few syllables of speech should immediately cause
the relay noise to cease, reflected power on the wattmeter to drop

to a value consistent with a better than 2:1 VSWR and the PC mounted
"TUNED" LED, CR13, to light. (If a remote "TUNED" indicator is pro-
vided, this indicator should
also light.)

The SSB transmitter should now be adjusted to the LOWEST desired fre-
quency, and the speech test repeated. Again, the SEA 1612 should
immediately sense the mismatch, switch into the tune mode and retune
the antenna system. The tune cycle will take somewhat longer at the
lower frequencies, since the algorithm must search through more
possible values of L and C to find an appropriate combination. A

few seconds of speech should result in an "all tuned" indication. If
the antenna parameters are within the specified range, and the above
tests have been performed successfully, the SEA 1612 installation

and tuneup may be considered complete.

Note that, as received, the memory system in the SEA 1612 will most
likely NOT contain prestored data appropriate to your installation.
For this reason, the memory feature will likely NOT be impressive at
first. To allow the SEA 1612 to "learn” your antenna's requirements,
simply proceed from frequency to frequency, allowing the normal
tuneup to take place. As more and more frequencies are "memorized”
by the computer, it should be possible to return to a previously
used frequency and discover that the computer immediately flashes

the "ALL TUNED" flag, usually before the first syllable is completed.
It should be further noted that the EEPROM memory system is capable
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of storing hundreds of individual frequency/relay combinations but
that most of these combinations are actually used in the first 4 or
5 MHz of operating frequencies. This is done in order to provide
better memory resolution at the lower frequencies where antenna
systems are inherently narrowband. Very often, one or two memory
positions will give adequate band coverage at frequencies in the
higher marine bands.
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SEA 1612 PARTS LIST

PART NUMBER DESCRIPTION
ASY-1601-07 BOX

ASY-1612-01 ANTENNA COUPLER
ASY-1612-02 COUNTER BOARD

BOX-0004-001
FAB-1¢12-01
FAB-1612-02
LBL-1010-001
HAR-0073-001
HAR-1000-001
HAR-1000-002
HAR-1000-259
MAN-1612
BOX-0001-001
FAB-0002-001
HAR-0021-001
HAR-0021-002
HAR-2500-001
HAR-2500-002
HAR-2501-001
INS-0001-001

SHIPBOX,1010,1040,1050,1060
RF SHIELD COVER

BOTTCM PLATE

DECAL, SEA FOR COUPLER
MTG.POST,HEX THREAD 10-32
1(-32 STD HEX NUT

#10 L/W

10-32 1/4 HP PH M SCREW
1612 MANUAL
BOX,FIBERGLASS LG J12106W
GROUND STRAP 1" BY 12"

BUSHING

BUSHING, SMALL
1/74-20 NUT

WASHER, 1/4" I.T.L.
1/4-20x1.0

INSULATOR, ANTENNA

17



3

. REFERENCE DESIGNATORS FOR ASY-1612-01 ANTENNA COUPLER

‘ EFFECTIVE 12-20-83

k. REF DES PART NUM DESCRIPTION

‘ Al MIX-0002-00 1 GRADED MIXER

; ct CAP~0021-001 CAPACITOR DISC .OO1uf

- c10 CAP-0017-001 CAPACITOR DISC .O1uf
ci3 CAP-0021-001 CAPACITOR DISC .OOiuf
Ci6 CAP-0021-001 CAPACITOR DISC .OOLuf

| cis CAP-0017-003 CAPACITOR DISC .Oluf SO0V

' c1o CAP~-0037-009 CAP. ELECT 1000UF RAD
ce CAP-0021-001 CAPACITOR DISC . OOiuf

) co21 CAP-0031-001 CAP TANT 2. 2uf 16-25V

' caz CAP~0013-001 CAPACITOR MONO . tuf
c23 CAP~0001-003 CAPACITOR MICA 22pf
c24 CAP-0001-003 CAPACITOR MICA 22p#
€25 CAP-0013-001 CAPACITOR MONO . tuf

' c26 CAP-0013-001 CAPACITOR MONO . 1uf
c27 CAP-0013-001 CAPACITOR MONO . iuf
cze CAP-0013-001 CAPACITOR MOND . 1u#f

' c29 CAP-0013-001 CAPACITOR MONO . 1uf

, c3 CAP-C021-001 CAPACITOR DISC . OOluf

] €30 CAP-0013-001 CAPACITOR MOND . iuf

;‘ cat CAP-0013-001 CAPACITOR MOND . iuf
caz CAP-0013-001 CAPACITOR MONO . 1uf

; ¢33 CAP-0013-001 CAPACITOR MOND . iuf

i ca4 CAP-C013-001 CAPACITOR MOND . iuf
c35 CAP-G013-001 CAPACITOR MONO . tuf

: c36 CAP-0013-001 CAPACITOR MONO . iuf

i car CAP-0013-001 CAPACITOR MONO . tuf
cas C4P-0013-001 CAPACITOR MOND . 1uf
c39 CAP-0013-001 CAPACITOR MOND . tuf
Ca CAP-C021-001 CAPACITOR DISC .OO1uf
€40 CAP-0013-001 CAPACITOR MONO . iuf
ca1 CAP-0013-001 CAPACITOR MOND . iuf
caz CAP-0013-001 CAPACITOR MOND . tuf
ca3 CAP-G013-001 CAPACITOR MONO . 1uf
C4sd CAP-0013-001 CAPACITOR MOND . tuf

3 C45 CAP-0013-001 CAPACITOR MOND . 1uf

: Cas CAP~0013-001 CAPACITOR MOND . 1uf
ca7 CAP-0031-005 CAPACITOR TANT 10uf 16V
cag CaP-0013-001 CAPACITOR MONO . iuf
cas CAP-0013-001 CAPACITOR MOND . iuf
cs CAP-0021-001 CAPACITOR DISC . OO1u#
CS0 CAP-G013-001 CAPACITOR MONO . 1uf
cs1 CAP-0013-001 CAPACITOR MOND . 1uf
cs2 CAP-0013-001 CAPACITOR MONO . 1uf
cs3 CAP-0013-001 CAPACITOR MOND . 1uf
csa CAP-0013-001 CAPACITOR MONO . 1uf
csS CAP-0013~001 CAPACITOR MOND . iuf
cs6 CAP-0003-001 CAPACITOR DMi9 100p¥
c57 CAP-0003-001 CAPACITOR DM19 100p#
csa CAP-G003-001 CAPACITOR DMi9 100p#
cs9 CAP-0003-021 CAPACITOR DM19 200pf

18



Cap-Co01-003
CaP—-Oo03-0a4
CaP—-GO03-003
CaP-Go03-006
CHP-GO03~-014
CaP-0003-010
CaP-~0O03-00a
CaP-CO03-021
CARP-COSG-050
CAP~CQS0-0580
CAP-00S50--100
Cap-0Gi7
CAP~0050-1G0
CAP-C0B0-200
1 AR - CO50-
AP —~COS0~ 130
CAPwODSO LGG
CaP—00SG~200
CHP—-C0S0—200
CHP—-G013-001
Car-0o013-003
CaP~-0U13-003
CAP-G007-003
CAP-C013-GCE
CHP-C013-C0!
CaP-C013-001
CaP-Co17~-GG1
CaP—Co60~103
CAHP—-Co&0—-163
CaP—-C060-103
BEM-Q076-0C01
SEM-0076-001
SEM-CCEF-001
SEM-0170~-026
SEM-0054-C01
SEM-00746-~C01
SEM- G076 001
BEM-DOTE-GOL
G M-007&- 00l
GEM-007 6001
SEM-007&-001
Er-CG076-0C01
SEM-QOT 6001
CoOp—0007 002
REL-COOT-GOL
PE'~GQO7wOTi

ey
Gl

"”':(

REL-C Jole] '(Jr‘{-\-
REL-COO7T--001
REL~CGOO 7 ~001
REL-COO7 -0l

19

S S
St

Bl A
JAMA Bl

DESCR

CaPaCIiToR
CARPACITOR
CaPaCITOR
CAPACITOR
CaraCITOR
CaraCITOR
CaPACITOR
CaraCITOR

CaraCITOR,
CaraCITOR,

CAPACITOR, 100FF SKV RMC
CAPACITOR DISC . CGluf
CaPaCITOR, 100FPF SKV RMC
CARACITOR, =Z00PF ZKV RMC
CHPA&CITOR, 20CPF SKV RMC
CHaPACITOR, 100FPF SKV RMC
CA4RPACITOR, 100PF SKV RMC
CALACITDR, 20CPF SKV RMC
APACITOR, 200PF BKVY RMC
”HPAFITDR MOND . 1uf
CARACITOR MOND uiuf 100V
CHPACITOR MOND .Oiu? 100V
CaPACITOR DMIS  13pf
CAPACITOR MOND | 1uf
CAPACITOR MONO . 1uf
CaPACITOR MONO . 1uf
CAPACITOR DISC . CQluf

O UUS‘ LER

IPTION

MICA 22pf
DM19 470gf
DM19 330pf
DM1i% 1000p#
DMiS  &20p*F
DMi9 2200pf
DM1S 1000pf
DM19 200pf

50pf SKY RMC
sCpf SKY RMC

CAHPACITOR, NETWORK . Oluf
CAPACITOR, NETWORK . Oluf

CAPACITOR, NETWORK

DIDLEJ 1N3148
LUES iN4148
3402
I .'\‘4- 7344
LLED, RED
DI0ODES 1IN4148B
n’ﬂﬂr“ IN4148
1N4145
iNd 144G
14148
DIDNES 1N414B8
DIDDES IN414B
DIGDES 1N4145
COMNECTOR UHF
RELAY., SPET 1
HELAY, EPET 1
RELAY. SPET 1
LAY, SPET 1
RELAY, BPST 1
RELAY. SFST 1

[(WIN NI LG I (N (RIS

<

4]

e

CoC

<

.Oi

U ¥



REFEREMCE DESIGRATORS FOR aABY-1412-01 AnNTIwe COUPLER

EFFECTIVE 12-20-83

REF DES PART NUM DESCRIPTIDN
KiS REL-C0O07-001 RELAY, SPST 12vDC
Kib REL-C007-001 RELAY, SPST 12vDC
K17 REL-0007-001 RELAY., SPST 12vDC
Kig REL-0007-001 RELAY, SPST 12vDC
Kiw REL~-0007—-001 RELAY: SPST 12vDC
W REL-00Q07~-001 RELAY, SPST 12vDC
K20 REL.-0007-0G1 RELAY, SPST 12vDC
K21 REL-0007-001 RELAY, SPST 12vDC
K22 REL-0007-001 RELAY, SPST 12vDC
K23 REL-0007-0C1 RELAY, SPST 12VDC
K24 REL-0007-001 RELAY, SPST 12VDC
Kaos REL-0007~-0C1 RELAY, SPST 12vDC
K3 REL-0Q007-C01 RELAY, SPST 12VDC
Ka REL-00O07-001 ) RELAY, SPST 12VDC
Ko REL~-GO07-001 RELAY, SPST 12VvDC
K& REL-Q007-001 RELAY, SPST 12vDC
W7 REL~Q007~001 RELAY, SPST 12VDC
“e REL-0Q007-001 RELAY, SPST 12vDC
Ke REL-Q007-001 RELAY, SPST 12vDC
LO ASY-1612-L0C INDUCTOR., 0. 025uh
L1 ABY-1612-L.1 INDUCTOR, 0. 30uh
Lz ASY~-10&61-L2 INDUCTOR, 1. Ouh
L3 ASY-1061-L3 INDUCTOR., 2. Quh
L4 ASY-1061-L 4 INDUCTOR, 4. Ouh
L3 ASY—~1061-L3 INDUCTOR, Buh
L& ASY~1612-1.6 INDUCTOR, 16uh
L7 ASY-1061~L7 INDUCTOR, 322uh
P2 CON-0024-011 MOLEX 3 PIN PLUG
P3 CON-0024-01°% MOLEX 4 PIN PLUG
Q1 SEM-0001-001 2N3565
R1 RES-0G001~-103 RESISTOR 10K 1/4W
R10 RES~C001-103 RESISTOR 10K 1/4W
Ritl RES-0001-1C3 RESISTOR 10K 1/4W
R1i2 RES-0001-1063 RESISTOR 10K 1/4W
R13 RES-0001--103 RESISTOR 10K 1/4W
R14 RES-0001-103 RESISTOR 10K 1/4W
R1S RES-Q001-222 RESISTOR 2. 2K 1/4W
Rib REE-0002-330 RESISTOR, 33 1/2W
R17 REE~-0002-330 RESISTOR, 233 1/2W
R18 RES-GC01--102 RESISTOR 1K 1/4W
R19 RES-0001-100 RESISTOR 10 1/4W
RZ RES-Q001-103 RESISTOR 10K 1i/4W
R20 RES-CG001-222 RESISTOR 2. 2K 1/4W
R21 RES-G001-102 RESISTOR 1K 1/4W
R22 RES-00Q01-682 RESISTOR 6. BK 1/4W
R23 RES-0001-1C1 RESISTOR 10C 1/4W
R24 REE-0006—-473 RESISTOR, 47K 1W
R26 RES-0001-~-470 RESIETOR 47 1/4W
R27 RES-0002-101 RESISTOR, 1060 1/2W
R28 RES-0002-101 RESISTOR, 1Q0C 1/2W
20



REFEREMCE

EFFECTIVE

REF

[

RES-CO0L--103
RES-Q001-103
RES-COCL-103
RES-0001-103
RiES— UOL"‘L(J."_
RES-C0OC1-104
RES-QO01-103
RESG-C001~-103
RES~0Q001~-106

RES-0001-104
RES~C001~1C3
RES~CQO1-100
RES—-00Q01-333
RES-CQ01-10G0
RES-CC0OL1-100
RES-G0O01-1GO
RES-GQ01-100
REES-0Q01- 1GD
RES-CO01-10G0
RES—-CGO01-1GC
RES-C0OU1-100
RES~-CQ001-1GO
RES-CO01--1C0
RES-0001-103
RES-C001-100
RES~-C001-100
RES~GOO1~100
RES-CQO1--100
RES-COGL-100
RES--CO01-100
RES—-GQ01-1G0
RES—-CO01~100
RES—-C001~471
RES~-G001~-102
RES-CC0O1-1G3
RES-COCL-1005
RES--COL1-333
REB-COO1I~-103
BS~-0001 -1 03

~ {3 ra
REES-00ZB- 002
RES-C028-G0E

ASY*I&IQ*TI
ABY-1612~-T2
AEY-~1612-T3
ABY-~1612-T4
TER-CU26—-C01
SEM-01%4-001
SEM-0151-CC3
SEM-01LS 1 =03

21

wi | S

DESCR
RESISTOR
RES IbTDP

RESISTOR
RESISTOR
RESISTOR
RESIETOR
RESISTOR
RESIBSTOR
RESISTOR
RtSISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RECISTOR
REZSISTOR
RESISTOR
RESISTOR
FRESISTOR
RESISTOR
RtQIuTDR

ESISTOR
nEuISTUR
RESISTOR
RESIGTOR
RESIESTOR
RESISTOR
REZIETOR
RESTISETOR
S5 ISTOR
RESIETOR
RESIETOR
RESIBTOR

COURLER

16K 1/74W
10K 1540
10K 1/4W
10K 1/4W
1K 1744
10GK 174N
10K 1/74W
10K 174W
1OMEG 174W
100K 1/4K
10K 1/74W
1G 1744
33K 1/4W
10 174N
10 1/74W
1G¢ 1/4NW
10 174K
10 174K
1G¢ 1/4KW
10 1/4W
10 1/4W
1G 1/74W
1C 174U
10K 1/4W
10 1744
10 1/74W
1C¢ 1/74W
1¢ 1/74W
16 1744
iG 174K
10 1/74W
1Q 1/74KW
47C¢ 1/4W
itk 1/74W
QK 1/4W
10K 1/48W
33K 174K
10M 174N
10l 17480
10K PIN RN
10K PFIN RN
10K PIN RN

0Oy G o= =

TRANSFORMER 2

THRAR

SEORMER VSWR

TRQNTFDRMER PHRASE

TRAMRS

FORMER
:bRHIRAL,

3 POS

W?34 D ame

! ,L_ [-n_\‘ :5

WEIDMEYER



REFEREMNCE DESIGNATORS FUR aSY-1412-0G1  ifionna COUPLER
EFFECTIVE 12-20-83

REF DES FParT WM DESCRIPT ION

U1z SEM-C151-000 ULHZ203

L2 SEM-0109~-001 Ua7803CKC

Uz SEM-0112-G01 74C00 (REDM

g SEM~01706~-C16 FMTACL0 (REDSY
Us SEM-0161-001 - MCi1446803EEZ (RED)

Ué& SEM-0155-001 Fail5375 (REDD
Uv SEM-5108-0073 TMEZE316 MEMI7 1445

ug SEM S170-012 X2B1&al-43
ue SEM-G170-G17 MMEA8CN (RED)
v CRY-C011--0GE COLDREBURET 3. 379545 HC/18U

'
c
‘
4
a
i
q
.
.
.
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Ci
foe)

ca
C3
c3
Cé&
c7
cg
CR1
CR2
CR3

~
[-4

J3
Gl
R1
R2
R3
R4
RS
Ré&
R7
RS
Ui
uz
u3
ua

PART UL

CAP-0002-018
Car-0001-001
CaAP-0021-001
CAP-0013-001
CaP-C013-002
CAP-0037-001
CAP-0013-002
CAP-0001-018
SEM-G076-001
SEM-0076-001
SEM-00746~-001
CON-0024-010
CON-0024-018
SEM-0017-002
RES-0002-333
RES-0002-333
RES-0001-103
RES-C001-1C4
RES-0001-102
RES-0001-101
RES-0001-103
RES-0001-752
SEM-0170-014
SEM-0061-001
SEM-G170-015
SEM-0140-013

Wi

aate

3

23

oy TS
‘-JQ'».}:‘-! (ol o

EOERD

DESCRIPTION
CAP 4. 7PF TUB-CERAMIC 10%
CAPACITOR MICA 1Cpf
CAPACITOR DISC . CGOluf
CAPACITOR MOND . 1uf
CAPACITOR MOND . 22UF 30V
CaP. ELECT 22UF RAD
CAPACITOR MOND . 22UF 30V
CAPACITOR MICA 160pf

DIODES 1N4148
DIODES 1N4148B
DIODES 1iN4148
MOLEX 3 PIN JACK
MOLEX 4 PIN JACK
Uu31o
RESISTOR,
RESISTOR,
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR
78L0E
MC145151 (RED}
LM78LGSAWC
4012 (RED)

1/72W 33K

i/72W 3C2K
10K 1/74W
100K 1/4W
1K 1/74W
100 1/4W
10K 1/4W
7.5k 1/4W






