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SPECIFICATIONS*

LINE TERMINATING IMPEDANCE 600 ohms

LINE LOOP IMPEDANCE (MAXIMUM) 11,000 ohms (8000 line and 3000 matching)

INPUT VOLTAGE +10 Volts DC+0.5 Volts

CURRENT (standby & transmit) 50 milliamperes maximum

LINE LEVEL (Line to Transmitter) -20 to +11 dBm

OUTPUT LEVELS
Transmit
Receive

10-200 millivolts (adjustable)
-20 to +7 dBm

DISTORTION (300-1000-3000 Hz)
Transmit
Receive

Less than 3%
Less than 5%

FREQUENCY RESPONSE +1, -3dB from 300 to 3000 Hz (except 2175 Hz notch)

2175 Hz NOTCH FILTER -40 dB

TEMPERATURE RANGE -30°C to +75°C

(-22°F to +153°F)

* These specifications are intended primarily for the use of the serviceman. Refer to the appropriate Specification Sheet for the

complete specifications.

Copyright © February 1986, General Electric Company

DESCRIPTION TONE CONTROL SEQUENCE

Tone remote control boards 19A704686P4 and All of the station functions selected by the remote con-
19A704686P6 are used in remote and local/remote statidFP! console are accomplished by a sequence of two or three
combinations to provide one-through four-frequency transtones at the proper level for detection at the tone remote con-
mit and receive functions with Channel Guard disable (char{fo! board.
nel monitor). The tone remote boards provide the interface

between a remote control console and the base station. When a non-transmit function is selected at the remote

control console, the Secur-it tone frequency of 2175 Hz is
Tone remote board 19A704686P4 is used in one-frdransmitted for a period of 125 milliseconds at a level equal
quency transmit and receive desk top (local remote) statiod@ nNormal voice peaks. In the case of a 0 VU line level, the
with Channel Guard (CG) disable. Tone remote boar@€cur-it tone is transmitted at a level of +10 dBm. At the
19A704686P6 is used in four-frequency transmit and receiv@nd of this 125 milliseconds, the tone is changed to that of
wall mount (remote) stations with CG disable. The P6 boart1€ function frequency selected. This function tone is trans-
is also used in CIU applications (refer to LBI-31761). mitted for a period of 40 milliseconds at a level of 10 dB be-
low the Secur-it tone burst.
Connections from the remote control console are made at o . o
J1 on the tone remote control board. Interconnections to the The tone level and timing sequence is shown in Figure 1.
station are made at J2, and to J3 on the four-frequency tone ] o
board. Supply voltage for the tone remote board is provided When a transmit function is selected at the remote con-
by the station regulated +10 volts. trol console, the Secur-it tone is transmitted as in the se-
guence described above, followed by a 40 ms burst of the F1
or F2 transmit function hold tone. This is followed by the
2175 Hz tone transmitted at a level 30 dB below its initial

Secur-it burst level. The low level 2175 Hz tone remains on

Tone control board 19A704686P4 provides three contral, the presence of voice as long as the PTT switch is oper-
functions. Tone control board 19A704686P6 provides ated at the remote control console.

maximum of 7 control functions. The functions are accom-

plished by applying up to three tones in sequence from the
remote control console for detection at the tone remote con-
trol board. The control frequencies selected at the remote

;:-ontrol console for the different functions are shown in Table The tone remote control board provides the transmit and

receive select functions, transmitter keying and Channel
Guard disable functions. The tone remote board also pro-
vides the audio path between the remote control console and

CONTROL FUNCTIONS

CIRCUIT ANALYSIS

Table 1 - Tone Control Frequency and Function

the station for transmit and receive audio.
FUNCTION TONE .
The operation of the two remote control boards are
FREQUENCY i . . :
nearly identical except for transmit/receive frequency selec-
RX Channel Guard Disable 2050 Hertz tion.
(Reset by PTT)
TRANSMIT AUDIO
TX-RX Freq. No. 1 1950 Hertz
Audio and control tone from the remote console are ap-
TX-RX Freq. No.2* 1850 Hertz plied to the tone remote control board at J1-3 and J1-4. The
audio and tones are coupled through transformer T1 to line
TX-RX Freqg. No. 3* 1350 Hertz pre-amplifier input of op-amp U12-2. The pre-amp output
level is set by R59. VR1 and VR2 provide telephone line
TX-RX Freq. No.4* 1250 Hertz surge protection.
TX Hold (Secur-it Tone) 2175 Hertz 'The pre-amp outpqt at U12-1 is coupled through biIatgraI
switch section U13, pins 4 and 3 to a 2175 Hz notch filter

consisting of U18. The notch filter removes the 2175 Hz
push-to-talk (PTT) hold tone generated by the remote con-
trol console when in the transmit mode.

* 19A704686P6 Only
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Figure 1 - Control and Function Tones

Notch filter U18 is switched between the transmit and relJ13 pins 8 and 9, and U7 pins 10 and 11. U7 is also con-
ceive mode by the four bilateral switches in U13. The bilattrolled by the RUS line, Q10 and U20-9.
eral switches are controlled by three outputs:

. Receiver unsquelched sensor (RUS) line from th%o The output at U7-11 is coupled through RX audio level

! ; : . ntrol R35 to the remote line drivers consisting of both sec-
station which goes high (10 VDC) when the Stat'or?tions of op-amps U6. The output of U6 drives line trans-

receiver unsquelches, and low when the receiver & rmer T1, and applied to the control pailSERVICE

squelched. NOTE: U6 can drive the control pair to a level of +7 dBm
+ Transistor Q10: turns on when a PTT hold tone igvhen the line is terminated in a 600-ohm load. However, an

received, and turns off when the hold tone is removedoutput level of more than +11 dBm can be obtained by re-

. - moving jumper JP1 at U6-8, and connecting U6-8 to 13 volts
* Pin 9 of U20: goes low after 100 milliseconds of 2175y

Hz Secur-it tone (at 10 dBm level) is received.

The notch filter output is coupled through U13, pins 10CONTROL TONES
and 11 to mic driver stage input, U12-6. This section of op- _ )
amp U12 has a voltage gain of X2, and the output level is set 1 ne control tones (and voice audio) are coupled through
by R60. The amplified audio output at U12-7 is then applied1-3 and J1-4, audio transformer T1 and applied to line pre-
to the station transmitter through J2-1 (MIC AUDIO). ampllfler ulz2-2. .The _descrlptlon of.the voice audio cir-
cuitry was described in the preceding paragraphs. The
following paragraphs contain a description of the Secur-tone,

RECEIVE AUDIO control tones and PTT "hold" tone.

Audio from the station receiver is applied to the tone re- .
mote control board through J2-9 (RX AUDIO). The receiveseCL'tTOne
audio is coupled through a passive low-pass filter which pro- ] )
vides 6dB/octave de-emphasis. The filter consists of C30 The pre-amp output of U12-1 is coupled through capaci-
and R83. The filter output is applied to the input of op-amgOr €49 to a high "Q", 2175 Hz bandpass filter (U14). The
U8-2. U8 has a voltage gain of X45. filter output at U;4-8 is rectified by diodes D1 and D2, and
the resultant positive voltage applied to comparator U9-3. If
When the RUS line (J2-12) is high, the receive audio i§h€ input voltage to U9-3 is high enough, the comparator
coupled through U13 pins 1 and 2, and applied to notch filteputput at US-1 will go high. Line pre-amp level potentiome-
U18. The filter output is coupled through bilateral switched®r RS9 is adjusted so that the +10 dBm Secur-it tone will
cause U9-1 to go high.

The comparator output is applied on AND gate (U19-13)the same instant by OR gates U11 and U16. This circuitry as-
and to one half of a dual monostable multivibrator (U20-4)sures only one frequency is selected. Transistors Q1-Q4 invert
The output at U9-1 will remain high for the 125 millisecondand buffer the frequency select lines and apply them to the sta-
duration of the Secur-it tone. tion via J3.

The portion of monostable vibrator U20 that is controlled Function tones also key the transmitter when pin 6 of a tone
by the input at pin 4 is used as a validation timer. The time idecoder is high. Diodes D8, D9, D10 and D11 "'OR™ the de-
determined by the RC time constant of R96 and CSS. Tleoders’ outputs and D14 pulls U9-5 high. This signal holds
time constant is 100 milliseconds. Therefore, the Secur-it torlTT low via the comparator until the hold tone detector circuit
must be present for at least 100 milliseconds before the secotakes over.
half of U20 is activated. This section of U20 also has a time

constant of 100 milliseconds (R97 and C57). In addition, U15-10 is latched high by a function tone.

This high is applied to AND gate U19-2 to enable passage of
When the second section of U20 is activated, U20-10 goehke hold tone through U7 pins 8-9.
high, turning on bilateral switch U7 pins 4 and 3. This couples
the function tones to the applicable tone decoders. Also duringygnsmit Hold Tone
this 100 millisecond time frame, U20-9 goes low, turning off
bilateral switches U13 and U7 in the receive audio path. This A 4 4Bm function tone keys the transmitter and the -20

prevents any interference with the function tone decoding. dBm, 2175 Hz hold tone keeps the transmitter keyed

Function Tones After a function tone is decoded, pin 12 of RS latch U15 is

set, and U15-10 goes high. This high is applied to AND gate

The function tones are decoded by phase lock loop decot19-2. As U19-1 is already high due to the validation of the
ers U1 through U5. The detection frequency is determined b§ecur-it tone, U19-3 goes high. This turns on U7, allowing the
the capacitor across pins 13 and 14, and the resistance from g0 dBm hold tone output at U14-8 to pass to the hold tone de-
12 to ground. The decoder tones and functions are shown fector circuit. The 2175 Hz bandpass filter output at U14-8 is

Table 2. applied to op-amp U8-6. U8 has a voltage gain of X100, and
clips the 2175 Hz at output pin U8-7. This output is rectified
Table 2 - Decoder Tones and Functions by diodes D3 and D4, and applied to comparator U9-5 to hold
PTT low. In addition to keying the transmitter the high output
of U9-7 also resets RS latch U15-3 which controls the Channel
DECODER DECODE FUNCTION Guard disable function.
FREQUENCY
U9-7 is high with a valid function or hold tone. When the
Ul 2050 Hz CG Disable hold tone ends U9-7 returns low (and PTT returns high). This
(RX Mon.) low triggers one of the monostable multivibrators in U10 at pin
11. This monostable is set for a duration of 1 ms by C37 and
u2 1950 Hz F1 select R54. The 1 ms positive pulse appears on U10-10 to reset the
two U15 latches. This action disables the 2175 Hz tone path
U3 1850 Hz F2 select through U7 pins 8-9 to the hold tone detector circuit.
U4 1350 Hz F3 select POWER-ON RESET
us 1250 Hz F4 select One-half of dual monostable multivibrator U10 produces a

power-on reset pulse for the board. Approximately one second
Tone adjust potentiometers R3, R9, R15, R21 and R27 aadter power-on, U10-6 goes high for a duration of 100 ms.
set at the factory and should need no further adjustment. Ho35 holds the trigger input low for approximately one second.
ever, if one of the decoders or associated circuitry is replace@36 and R53 set the pulse duration.
set the decoders as directed in the Adjustment Procedure (see

Table of Contents). This reset pulse is fed through D13 to comparator U9. U9-

7 goes high and triggers the second monostable by U10-11.
When one of the function tones is decoded, pin 6 of the sdhe 1 ms pulse at U10-10 resets the two U15 latches and the
lected PLL IC goes high. This high sets the output of the ass€G DIS latch U15 is reset by U9-7. On the 19A704686P6
ciated U17 latch (U15 for CG DISable) high. On theboard, this reset pulse resets F2, F3 and F4 latches (U17) via
19A704686P6 board, the other three U17 latches are resetlf, D5 and D6 respectively.
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ADJUSTMENT PROCEDURE

Tone remote control board 19A704686P4 has eight con-
trols; three audio level controls and five tone level adjustments.
Tone remote control board 19A704686P6 has 11 controls,
three audio controls and eight tone level adjustments. The
three audio controls should be adjusted when the system is in-

for 2.7 Volts RMS as measured across the audio pair
at the remote console.

Key the Base Station Transmitter from the remote
control console and adjust TX MIC AUDIO control
R60 fort4.5 kHz deviation.

stalled. The tone level controls are set at the factory and mdylJNCTION DECODERS

not require field adjustment unless the tone filters or decoders
or associated circuitry are replaced.

Make sure that all connections to the base station and re-

console and base station have been properly aligned before ag

The following adjustments are not normally requi
mote control console have been completed, and that the remot¢ for the initial installation.

NOTE

justing the tone remote control board.

The adjustment of each of the function tone decoders is

EQUIPMENT REQUIRED

identical except for the frequency to be decoded. Adjust Ul-

R3, U2-R9, U3-R15, -U4-R21 or U5-R27 as follows:

1. AC \oltmeter with dBm scale

1.
2. Deviation Monitor
3. Frequency Counter 2.
4. Audio Generator

3.

RECEIVE AUDIO (R35)

1. Apply a 1000 Hz tone witkk3 kHz deviation to the

station receiver that is strong enough to fully quiet the 4.

receiver.

2. Adjust RX AUDIO LEVEL control R35 for 0 dBm
across terminals J1-3 and J1-4.

2175 Hz SET (R82) 1.

Key the remote control console which should generate the
2175 Hz tone. Ajust R82 for maximum level at U14-8.

LINE PRE-AMP (R59)

Key the remote control console having the largest loss to
key the base station transmitter. If the station transmitter does
not key, adjust LINE PRE-AMP control R59 and re-key the re-
mote control console to key the station transmitter.

1. Apply a 1000 H tone into the microphone jack of the
remote control console having the largest line loss.
Adjust the remote control console line output control

Remove the 0.1 microfarad capacitor from pin 10 to
ground.

Jumper pins 2 and 10 together. Pin 3 should now o0s-
cillate near the detection frequency.

Connect a frequency counter to pin 3 and adjust the
proper decoder potentiometer for the correct fre-
guency to be decoded.

After making the adjustments, remove the jumper
from pin 2 to pin 10 and replace the 0.1 microfarad
capacitor from pin 10 to ground.

NOTCH FILTER (R70 & R81)

Feed a 2175 Hz signal to J1-3 and J1-4. The input
level should not exceed 1.2 Volts RMS.

Adjust R81 for a minimum meter reading on U18-7.
Re-adjust R70 for a minimum tone on U18-1.
While metering the output at U18-7, adjust both R70

and R81 slightly for more attenuation of the 2175 Hz
tone.

BANDPASS FILTER
TX MIC AUDIO (R60) 1.

Feed a 2175 Hz signal to J1-3 and J1-4, with the sig-
nal level no greater than 1.2 Volts RMS.

Adjust R82 for a maximum level of 2175 Hz tone at
U14-8.

TROUBLESHOOTING PROCEDURE

adjusted.

Before Troubleshooting the tone remote control board,
check all connections to the remote control console, tone re-
mote board and base stations. Make sure that the station, re-

SYMBOL

PROCEDURE

No audio from base station to remote(s

):

1. Check setting of R35. May be misadjusted (set too low).

mote controller and tone remote board have been properly

2. Check U8. Pins 1, 2, and 3 should be at 5 VDC. Audio should appear
on pin 1.
3. Check Q6. Transistor may always be off.
4. Check U7. Pin 12 should be high for audio to pass from pin 10 to|pin
11.
5.  Check U6. Pins 1,2,3,5,6 and 7 should be at 5 VDC. Audio should be
present on both pins 1 and 7.
2175 Hz tone being transmitted: 1. Over deviating mic audio. Adjust R60 so that voice audio does|not
exceed full system deviation.
2. Check U18. Pin 7 of U18 should have over 40 dB of attenuation 4t
2175 Hz.
3. R70 and/or R81 not adjusted properly.
Secur-it tone not detected: Line pre-amp not adjusted properly (R59).
2. Ul2faulty. Pins 1,2, and 3 should have 5 VDG present.
3. R82 not adjusted properly or U14 faulty.
4. Check U9. When the pin 3 voltage exceeds the DC voltage on pir 2,
the output at pin 1 goes high. (+10 \olts).
5. Check U19 or U20. U20-4 should be high for 100 mS before U20310
goes high.
No function tone decoded: Check U20. Pin 10 should go high for 100 mS, which allows an|audio
path to the function tone decoders.
2. Check U7. When pin 5 is high, audio should pass from pin 4 to pin 3.
Transmit hold tone not detected: 1. Check U19. After Secur-it tone and transmit function tone have been
decoded, pin 3 of U19 should be high.
2. Check U7. When pin 6 is high, 2175 Hz bandpass output should pass
from pin 8 to pin 9.
Check U8. The 2175 Hz signal should be clipped at pin 7.
4. Check U9. When the DC voltage on pin 5 is greater than pin 6, pip 7
should go high.
No transmit audio: Check U13. When pin 12 is high, audio should pass from pin 10|to pin
11.
2. Check Q6. When Q6 is off pins 5 and 12 of U13 should be high; gins 6
and 13 low.
3. Check U12. Pins 5,6, and 7 should have 5 VDC present.
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TONE REMOTE CONTROL BOARD

19A704686P4, REV. G

PARTS LIST

ISSUE 4
SYMBOL PART NO. DESCRIPTION
-------- CAPACITORS - - ------

C1 J19/363-0001 UltraStable: .015 pF, 50V

Cc2 J19/390-0001 Tantalum: .22 pF, 35V

C3 J19/370-0002 Ceramic: 3300 pF

Cc4 J19/362-0001 Monolithic: .1 pF

C5 J19/363-0001 Ultra Stable: .015 pF, 50V

Cé J19/390-0001 Tantalum: .22 uF, 35V

c7 J19/370-0002 Ceramic: 3300 pF

Cc8 J19/362-0001 Monolithic: .1 pF

Cc21 J19/361-0003 Electrolytic: Non-Polarized, 1 pF
Cc22 J19/390-0007A Tantalum: 10 pF, 25V

Cc23 J19/390-0003 Tantalum: 1 pF, 35V

C24 J19/362-0004 Monoalithic: 330 pF

C25 J19/361-0002 Electrolytic: Non-Polarized, 2 pF
C26 J19/362-0004 Monoalithic: 330 pF

c27 J19/390-0003 Tantalum: 1 pF, 35V

Cc28 J19/362-0002 Monolithic: .47 pF

Cc29 J19/362-0001 Monolithic: .1 pF

C30 J19/380-0011 Mylar: .68 pF, 50V

C31 J19/362-0001 Monolithic: .1 pF

thru

C33

C34 J19/390-0003 Tantalum: 1 pF, 35V

C35 J19/390-0005 Tantalum: 2.2 uF, 35V

C36 J19/390-0003 Tantalum: 1 pF, 35V

Cc37 J19/362-0003 Monolithic: .01 pF

C38 J19/361-0003 Electrolytic: Non-Polarized, 1 pF
C39 J19/362-0004 Monolithic: 330 pF

C40 J19/362-0001 Monoalithic: .1 pF

and

Cc41

C42 J19/361-0003 Electrolytic: Non-Polarized, 1 pF
and

C43

C44 J19/362-0002 Monolithic: .47 pF

C45 J19/390-0007A Tantalum: 10 pF, 25V

C46 J19/362-0019 Ultra Stable: .01 uF, 50V

thru

C48

C49 J19/362-0006 Monolithic: .001 pF

C50 J19/362-0019 Ultra Stable: .01 pF, 50V

thru

C52

C53 J19/362-0001 Monolithic: .1 pF

and

C54

C55 J19/390-0007A Tantalum: 10 pF, 25V

and

C56

C57 J19/362-0001 Monolithic: .1 pF

C58 J19/362-0003 Monolithic: .01 pF

C59 J19/370-0002 Ceramic: 3300 pF

C60 J19/390-0003 Tantalum: 1 pF. 35V

C61 J19/362-0001 Monolithic: .1 pF

Cc62 J19/390-0005 Tantalum: 2.2 uF, 35V

C63 J19/362-0003 Monolithic: .01 pF

and

C64

-------- DIODES - - ------

D1 J19/110-0001 Silicon: 1N914/IN4148

thru

D4

SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
D8 J19/110-0001 Silicon: 1N914/1N4148 R70 J19/352-0004 Potentiometer: 2K, 22 Turns
g‘ﬁ‘) R71 J19/311-0017 2.67K ohms *1%, Y4 W
D14 J16/110-0001 Silicon: 1N914/1N4148 R72 J19/312-0015 | 22K ohms +5%, Y4 W
R73 J19/312-0012 220K ohms #5%, Y4 W
-------- JACKS - -« -« - - - R74 J19/311-7151 7.5K ohms +1%, Y4 W
a1 J19/231-0001 Connector: 4-Pin, Electrovert, UL g‘;‘é
J2 J19/231-1066 Connector: MPSS 156-6D Panduit R77 119/311-7503 750K ohms +19%, Y4W
________ TRANSISTORS - - - - - - - - R78 J19/312-0018 6.8K ohms +5%, Y4 W
Q6 J19/180-0008 | Silicon, NPN: MPSA43 R79 J19/311-1781 1.78K ohms *1%, YAW
and R80 J19/311-4642 46.4K ohms 1%, Y4 W
Q7 R81 J19/352-0004 Potentiometer: 2K ohms, 22 Turns
Q8 J19/180-0007 silicon, NPN: TIP47 and
Q9 J19/180-0008 Silicon, NPN: MPSA43 R82
Q10 J19/180-0009 Silicon, NPN: MPS8098 f;?j J19/312-0011 10K ohms £5%, Y4W
-------- RESISTORS - - - - - - - - R86
RL J10/312-0046 | 470K ohms 5%, Y4 W f:fg J10/312:0019 | 1K ohms £5%, Y4 W
R2 J19/312-0047 1M ohms #5%, Y4 W R89
R3 J19/352-0001 Potentiometer: 5K ohms, 22 Turns R90 J19/312-0003 100K ohms +5%, Y4 W
R4 J19/312-0048 2M ohms #5%, Y4 W R91 J19/311-0004 23.2K ohms *1%, Y4 W
R5 J19/311-0020 30.1K ohms 1%, Y4 W R92 J19/312-0011 10K ohms +5%, Y4 W
R6 J19/312-0011 10K ohms +5%, Y4 W g‘;ﬂ
R J19/312:0046 | 470K ohms £5%, Y4 W R95 19/312-0003 | 100K ohms +5%, Y4 W
R8 J19/312-0047 1M ohms *5%, Y4 W and
R9 J19/352-0001 Potentiometer: 5K ohms, 22 Turns R96
R10 J19/312-0048 2Mohms 5%, vaw (| TRANSFORMERS - - - - - - -
R11 J19/311-3092 30.9K ohms 1%, Y4 W - 110/410-0003 Coupling: 600 ohms
R12 J19/312-0011 10K ohms #5%, Y4 W
R31 J19/312-0045 620 ohms #5%,Y4aW Vvt 1 a-ee--- INTEGRATED CIRCUITS - - - - - - - -
R32 J19/312-0020 47K ohms 5%, Y4 W U1 J19/130-0062 Linear: Tone Decoder; XR2211
thru and
R34 u2
R35 J19/351-0002 Potentiometer: 10K ohms, 1 Turn ué J19/130-0120 Linear: Dual Op Amp; TLO62CP
R36 J19/312-0028 470 ohms +5%, Y4 W u7 J19/130-0067 Linear: Quad Bilateral Switch; 4066
R37 J19/312-0019 1K ohms +5%, Y4 W us J19/130-0120 Linear: Dual Op Amp; TLO62CP
R38 J19/312-0003 100K ohms +5%, Y4 W U9 J19/130-0139 Linear: Dual Comparator; LM393
;g% u10 J19/130-0094 Digital: Dual Monostable Multi.; CD4538BCN
R40 119/312-0011 10K ohms +5%, Y4 W u12 J19/130-0120 Linear: Dual Op Amp; TLO62CP
RA1 119/312-0005 27K ohms £5%, Y4 W u13 J19/130-0067 Linear: Quad Bilateral Switch; 4066
RA2 119/312-0003 100K ohms +5%, Y4 W u14 J19/130-0215 Linear: Comparator; TL064
thru u1s J19/130-0095 Digital: Quad Tri-State NOR latch; CD4043BCH
R44 u1s J19/130-0120 Linear: Dual Op Amp; TLO62CP
R45 J19/312-0040 | 4.7K ohms £5%, YA W u19 J19/130-0074 | Digital: Quad 2-Input AND Gate; MM74CO8N
R46 J19/312-0012 220K ohms £5%, Y4 W u20 J19/130-0094 Digital: Dual Monostable Multi.; CD4538BCN
R47 J19/312-0011 10K ohms +5%, Y4 W
R48 J19/312-0047 1M ohms #5%,Y4aW Vv 1 - VARISTORS - - ------
R49 J19/312-0003 100K ohms +5%, Y4 W VR1 J19/300-0001 150V, UL GE
and and
R50 VR2
R51 J19/312-0055 75K ohms 5%, y4aWw |}~ 1 MISCELLANEOUS - - - - -~ -
f:]‘:’j J19/312-0003 | 100K ohms £5%, Y4 W J10/199-3070 | Screw, machine: Phillips Head; 6-32 X 1/4" (Used with Q8)
R54 J19/199-0020 Nut, hex: 6-32 (Used with Q8)
R59 J19/351-0002 Potentiometer: 10K ohms, 1 Turn J19/220-0003 Socket, IC: 8-pin DIP
;ré% J19/220-0002 Socket, IC: 14-pin DIP
R61 919/312-0078 | 1.5k ohms 5%, Yaw J19/220-0001 | Socket, IC: 16-pin DIP
R62 J19/312-0011 10K ohms t5%,¥Y4W . ... ASSOCIATED PARTS ==~ = - - - -
R63 J19/312-0003 | 100K ohms £5%, YA W J19/231-1052 | Connector, Receptacle: CEL56F22-12 (Used with J2)
R64 J19/312-0040 4.7K ohms £5%, Y4 W J19/222-0015 Wire: 22 AWG, 5 feet (Used with J2)
R65 J19/312-0045 | 620 ohms +5%, Y4 W J19/231-1051 Key, polarizing (Used with J2)
R66 J19/311-1003 2.67K ohms £1%, Y4 W J19/199-3070 Screw, machine: Phillips Head; 6-32 X 1/4" (Used with Q8)
R67 J19/311-4642 46.4K ohms 1%, Y4 W
R68 J19/311-7321 7.32K ohms *1%, Y4 W
R69 J19/312-0018 6.8K ohms +5%, Y4 W

PRODUCTION CHANGES

CChiericre crs e mnipEneT 0impr v penionmanao or K dimplifir cire i A kdantbad by £ "Favision Lettsr”,
Wlich ta B et Al th nice! numbee ol e unit, The nevislon st o the unitinciss all Prdein
revisiony. Fine o the Pars List ior the dedoriptons of jurts niecws by haoa mystisng,

REV. A - TE © (1.0
Incorpaceted in initial shipmant,
H¥Y. B - TOME REMOTE CONTROL EUAER

To permit interasm mode operation, rescved 85 and
RO, Added jumper Erom wheks the zol levtor of 93 was
bo 42 pin 12.

EEV. & - TE COMTROL BOARD 1IATOAGIGP, P6
Ta improve Ecmguancy responge asd make K59 adjustmant
loss senaitive, ochanged R8Z from 13 .72% ohma
[JLl3/5LL-0004} ta  22.1K chma {J19/311-0001). AlEa,
chanped KEl frem 1.BF whms (J19/312-N043} tg 4.7K
ohme {JL9/512-0040].

RV, L - ™ L BORRD

Te improve pewer ‘up tasct, added C3%, C36 and D13,

Blag replaced the foilowing 5% reaistors wmith 1%
devices: RE4, RES, R6T, RG8, RAT3=R78 and RAE4-R&7.

HEY. 0 - TONE RENOTE CONTROGL BOARD 139A70468606
To iMProve power -up peqsk, changed 3% from .1 uF
(I 36T 0401 to 2.2 uF {J19/300-0005} amd abarged
56 from L UP (JL3/3E2-0401) ta 1 wF [J19/390-00063),
Alac  added DL3  (J19/110-000L} from Y10 pin & ta U9
pin 5.

Xlag replaced the following 5% vesiaters with 1%
devices: REd, RAS, AGT, KRG8, ATI-RTE and RA4-RBT.

REV. E - TOME REMOTE CONTROL BOARD 1
To improve dectestian af tnone decodar IC's, changed
R4, R10, B6&l, RA4-RAA and added D14 and CHA.

REV. F - JHE TE 0 ARD LOGTO463 e
To impcove dectectian of tone decoder  T6€'s,  changsd

R4, Hld, R1&, AZE, R2E, RE1l, HE4-R6S and added D14
aod <53,

RE¥. F - Tune copfcrnl Boarde 19APQ4586P4. PG
To  impruove bandpass filter 714"z cperation, chamgsd
BE65 and MEE from 123K eame £3197211-1131) ko 3,00K
obma [Jl974311 3013), Alsgo changsd RGE from 1.5K ahwme
{J187312-00748) ta 4TE anms [J19/312-0030%.

REVY. G - ToneControl Board 1947045864, PE
To eliminate cust and injuries, a new printed circuit board was produced.
Alzo new replacements For U4, L8, and LN9 which are now obzolete were
made. Major changes in Parts List.
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TONE REMOTE CONTROL BOARD
19A704686P6, REV. G

ISSUE 4

SYMBOL PART NO. DESCRIPTION
-------- CAPACITORS - - ------

C1 J19/363-0001 Ultra Stable: .015 uF, 50V
Cc2 J19/390-0001 Tantalum: .22 pF, 35V
C3 J19/370-0002 Ceramic: 3300 pF
Cc4 J19/362-0001 Monolithic: .1 pF
C5 J19/363-0001 Ultra Stable: .015 pF, 50V
Cé J19/390-0001 Tantalum: .22 uF, 35V
c7 J19/370-0002 Ceramic: 3300 pF
Cc8 J19/362-0001 Monolithic: .1 pF
Cc9 J19/363-0001 Ultra Stable: .015 uF, 50V
C10 J19/390-0001 Tantalum: .22 pF, 35V
C11 J19/370-0002 Ceramic: 3300 pF
C12 J19/362-0001 Monolithic: .1 pF
C13 J19/363-0001 Ultra Stable: .015 pF, 50V
C14 J19/390-0001 Tantalum: .22 uF, 35V
C15 J19/370-0002 Ceramic: 3300 pF
C16 J19/362-0001 Monolithic: .1 pF
c17 J19/363-0001 Ultra Stable: .015 uF, 50V
C18 J19/390-0001 Tantalum: .22 pF, 35V
C19 J19/370-0002 Ceramic: 3300 pF
Cc20 J19/362-0001 Monolithic: .1 pF
Cc21 J19/361-0003 Electrolytic: Non-Polarized, 1 pF
Cc22 J19/390-0007A Tantalum: 10 pF, 25V
Cc23 J19/390-0003 Tantalum: 1 pF, 35V
C24 J19/362-0004 Monolithic: 330 pF
C25 J19/361-0002 Electrolytic: Non-Polarized, 2 pF
C26 J19/362-0004 Monolithic: 330 pF
c27 J19/390-0003 Tantalum: 1 pF, 35V
Cc28 J19/362-0002 Monolithic: .47 pF
Cc29 J19/362-0001 Monolithic: .1 pF
C30 J19/380-0011 Mylar: .68 pF, 50V
C31 J19/362-0001 Monolithic: .1 pF
thru
C33
C34 J19/390-0003 Tantalum: 1 pF, 35V
C35 J19/390-0005 Tantalum: 2.2 pF, 35V
C36 J19/390-0003 Tantalum: 1 pF, 35V
C37 J19/362-0003 Monolithic: .01 pF
C38 J19/361-0003 Electrolytic: Non-Polarized, 1 pF
C39 J19/362-0004 Monolithic: 330 pF
C40 J19/362-0001 Monolithic: .1 pF
and
C41
C42 J19/361-0003 Electrolytic: Non-Polarized, 1 pF
and
C43
C44 J19/362-0002 Monolithic: .47 pF
C45 J19/390-0007A Tantalum: 10 pF, 25V
C46 J19/362-0019 Ultra Stable: .01 pF, 50V
thru
C48
C49 J19/362-0001 Monolithic: .1 pF
C50 J19/362-0019 Ultra Stable: .01 uF, 50V
thru
C52
C53 J19/362-0001 Monoalithic: .1 pF
and
C54
C55 J19/390-0007A Tantalum: 10 pF, 25V
and
C56
C57 J19/362-0001 Monolithic: .1 pF

PARTS LIST
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
cs8 J19/362-0003 Monolithic: .01 pF R36 J19/312-0028 4700hmss%, 24wV v o 1 eee-- INTEGRATED CIRCUITS - - - = - - - -
C59 J19/370-0002 Ceramic: 3300 pF R37 J19/312-0019 1K ohms +5%, 1/4 W Ul J19/130-0062 Linear: Tone Decoder; XR2211
C60 J19/390-0003 Tantalum: 1 pF, 35V R38 J19/312-0003 100K ohms +5%, 1/4 W S‘g“
cel J19/362-0001 Monolithic: .1 uF ;g% us J19/130-0120 | Linear: Dual Op Amp; TLO62CP
ce2 J19/390-0005 | Tantalum: 2.2 uf; 35V R40 319/312-0011 | 10K ohms 5%, 1/4 W u7 J19/130-0067 | Linear: Quad Bilateral Switch; 4066
ﬁfﬁ’ J19/362-0003 | Monolithic: .01 uF R41 J19/312-0005 | 27K ohms £5%, 1/4 W us J19/130-0120 | Linear: Dual Op Amp; TLO62CP
C67 R42 J19/312-0003 100K ohms +5%, 1/4 W U9 J19/130-0139 Linear: Dual Comparator; LM393
DIODES thTi u10 J19/130-0094 Digital: Dual Monostable Multi.; CD4538BCN
D1 J19/110-0001 | Silicon: IN914/1N4148 R4S J19/312-0040 | 4.7K ohms +5%, 1/4 W EE i:ﬁzg:giz Efgz EL’);C?:T"L:;OTT?;PCDAOB
thru R46 J19/312-0012 220K ohms 5%, 1/4 W : '
D14 R47 119/312-0011 10K ohms £5%, 1/4 W u13 J19/130-0067 Linear: Quad Bilateral Switch; 4066
________ JACKS - - R4S 119/312-0047 1M ohms £5%, 1/4 W u14 J19/130-0215 Li.nt.aar: Compar-ator; TLO64
a1 J19/231-0001 | Connector: 4-Pin, Electrovert, UL Rag J19/312-0003 | 100K ohms +5%, 1/4 W Biz ji; igg:ggi: E:Z::: $:pa|: ;i:;?i;ﬁ%iﬁ‘ég;:gmmw
;ﬁd J19/231-1066 | Connector: MPSS156-6D Panduit RS0 u17 J19/130-0095 | Digital: Quad Tri-State NOR Latch; CD4043BCH
J3 R51 J19/312-0055 75K ohms £5%, 1/4 W u1s J19/130-0120 Linear: Dual Op Amp; TLO62CP
R52 J19/312-0003 100K ohms +5%, 1/4 W u19 J19/130-0074 Digital: Quad 2-Input AND Gate; MM74COSN
"""" TRANSISTORS - -- -~ --- }Egj u20 J19/130-0094 Digital: Dual Monostable Multi.; CD4538BCN
Q1 J19/180-0008 silicon, NPN: MPSA43
thru R55 J19/312-0011 10K ohms 5%, 14wW LV | VARISTORS - - - .-
Q4 thru
Q6 J19/180-0008 silicon, NPN: MPSA43 R58 _ stl J19/300-0001 150V, UL GE
and R59 J19/351-0002 Potentiometer: 10K ohms, 1 Turn VR2
Q7 and
Q8 J19/180-0007 Silicon NPN: TIP47 e I S A A (R R MISCELLANEOUS - - - = - - - -
" R61 J19/312-0078 1.5K ohms 5%, 1/4 W
Q9 J19/180-0008 Silicon, NPN: MPSA43 J19/199-3070 Screw, machine: Phillips Head; 6-32 X 1/4" (Used with Q8)
Q10 191180-0008 | Silicon, NPN: MPS8098 R62 J19/312:0011 | 10K ohms 5%, 1/4 W 319/199-0020 | Nut, hex: 6-32 (Used with Q8)
R63 J19/312-0003 100K ohms +5%, 1/4 W »nex:
-------- RESISTORS - - - - - - R64 J19/312-0040 | 4.7K ohms 5%, 1/4 W J19/220-0003 | Socket, IC: 8-pin DIP
RL J19/312-0046 | 470K ohms 5%, Y4 W R65 J19/312-0045 | 620 ohms £5%, 1/4 W J19/220-0002 | Socket, IC: 14-pin DIP
R2 J10/312-0047 1M ohms +5% 1/4 W R66 J10/311-1003 | 2.67K ohms £1%, 1/4 W J19/220-0001 Socket, IC: 16-pin DIP
R3 J19/352-0001 Potentiometer: 5K ohms, 22 Turns R67 J19/311-4642 46.4K ohms +1%, 14W v | . ASSOCIATED PARTS - - - - - - - -
R4 J19/312-0048 2M ohms 5%, Y4 W R68 J19/311-7321 7.32K ohms +1%, 1/4 W 110/231-1052 Connector, Receptacle: CE156F22-12 (Used with J2)
R5 J19/311-0020 301K ohms +1% 1/4 W R69 J19/312-0018 6.8K ohms 5%, 1/4 W 110/222-0015 Wire: 22 AWG, 5 feet (Used with J2)
R6 J19/312-0011 10K ohms 5%, Y4 W R70 J19/352-0004 Potentiometer: 2K, 22 Turns J19/231-1051 Key, polarizing (Used with J2)
R7 J19/312-0046 470K ohms 5%, 1/4 W R71 J19/311-0017 2.67K ohms +1%, 1/4 W 119/199-3070 Screw, machine: Phillips Head: 6-32 X 1/4" (Used with Q8)
RS J19/312-0047 1M ohms 5% 1/4 W R72 J19/312-0015 22K ohms #5%, 1/4 W
R9 J19/352-0001 Potentiometer: 5K ohms, 22 Turns R73 J19/312-0012 220K ohms +5%, 1/4 W
R10 J19/312-0048 2M ohms 5%, Y4 W R74 J19/311-7151 7.5K ohms £1%, 1/4 W
R11 J19/311-3092 309K ohms 1% 1/4 W g‘;%
Ri2 J19/312:0011 | 10K ohms 5% 1/4 W R77 919/311-7503 | 750K ohms £1%, 1/4 W
R13 J19/312-0046 470K ohms 5%, 1/4 W R78 119/312.0018 6.8K ohms £5%, 1/4 W
Rl J19/312:0047 | 1M ohms 5% 1/4 W R79 919/311-1781 | 1.78K ohms 1%, 1/4 W
R15 J19/352-0001 Potentiometer: 5K ohms, 22 Turns R8O 119/311-4642 46.4K ohms £1%, 1/4 W
R16 J10/312-0048 | 2M ohms 5%, 1/4 W R81 J10/352-0004 | Potentiometer: 2K ohms, 22 Turns
R17 J19/311-0021 332K ohms 1% 1/4 W and
R18 J19/312-0011 10K ohm #5%, 1/4 W R82
R19 J19/312-0046 470K ohms +5% 1/4 W R83 J19/312-0011 10K ohms +5%, 1/4 W
R20 J19/312-0047 1M ohms 5% 1/4 W g]gé
R21 J19/352-0001 Potentiometer: 5K ohms, 22 Turns R87 J195312-0019 1K ohms +5%, 1/4 W
R22 J19/312-0048 2M ohms 5%, 1/4 W thru
R23 J19/311-4752 475K ohms +1% 1/4 W R89
R24 J10/312-0011 10K ohms £5% 1/4 W sr?g J19/312-0003 | 100K ohms +5%, 1/4 W
R25 J19/312-0046 470K ohms 5%, 1/4 W R91
R26 J19/312-0047 1M ohms 5%, 1/4 W R92 J19/312-0011 10K ohms 5%, 1/4 W
R27 J19/352-0001 Potentiometer: 5K ohms, 22 Turns g‘;ﬂ
R28 J19/312:0045 | 2M ohms 5%, 1/4 W R95 319/312-0003 | 100K ohms +5%, 1/4 W
R29 J19/311-5112 51.1K ohms 1%, 1/4 W and
R30 J19/312-0011 10K ohms +5%, 1/4 W R96
R31 J19/312-0045 620 ohms 5%, v4W |} 1 TRANSFORMERS - - - - - -
ez J19/312:0020 | 47K ohms £5%, 1/4 W 1 19/410-0003 | Coupling: 600 ohms
R34
R35 J19/351-0002 Potentiometer: 10K ohms, 1 Turn
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