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SPECIFICATIONS *

Tone Frequencies 288.5 Hz to 1433.4 Hz q
Frequency Stability +0.4% S é
Alert Tone 1150 +200 Hz Interrupted Tone >m
wh O

Current Drain >500 Millivolts to Volume/Squelch Hi ”O
Standby 50 Milliamperes Maximum O q
Decoded 50 Milliamperes Maximum W, o
During Alert 75 Milliamperes Maximum m z
Temperature Range -40°C to 70°C (-40°F to 158°F) Bm
Voltage Requirements 13.8 +20% VDC 0 U
- m

mh O

b o

O

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

General Electric Type 99 Decoders
are Solid State sequential tone decoders
mounted on a single printed wiring board
that plugs into the option board slot in
the control unit. The decoder has a four
call capability with Versatone networks
responding to a maximum of four different
tone codes. The decoders will operate with
encoders that provide two tone sequential
signaling. These include the General
Electric Type 99 and Dial Paging Encoders
(100, 400 and 900 call).

Type 99 Decoders operate on Type 99
tone frequencies from 288.5 to 1433.4 Hz,
The chart below identifies the part number
and functions provided by each option kit,

Type 99 Decoders may be provided as
original equipment, factory installed or as
an option kit to be installed in the field.

The component board, in addition to
the Versatone networks, is comprised of dis-
crete components and five integrated cir-
cuits (IC's). The number of tone networks
used is dictated by the option employed
i.e., two-tone or four-tone. The IC's con-
sist of the following:

Ul401 - Threshold Detector

Ul402 - Frequency Switchable
Selective Amplifier (FSSA)

Ul1403 - Control

Ul1404 - Four-Tone Search

U1405 - Interface Control
FL1401 - Versatone Networks

thru
FL1404

The option kits contain the following
components. See Figure 1.
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Control Unit Kit 19A129567G9

Type 99 Decoder Component Board
19C320645G1

Option Indicator (LED) 19B219800G2
Indicator Retainer Clip 19A116807P1
Cable 19A129932G3

External Relay Mod Kit 19A129567Gl1

Control Unit Nameplate NP270753P8

Option Switch with mounting hardware
19A129831G1

. MASTR X

VOLUME POWER TONE

Figure 1 - Option Kit 19A129567G9/GL1/28

Part No. Functions Eﬁi:;gal
19A129567G9 Individual Call; two tones No
19A129567G9 Group/supergroup call, four tones No
19A129567G9* = 11* Individual call; two tone Yes
19A129567G9*, 11* Group/supergroup call, four tone Yes

*Includes External Relay Kit 19B226025G1
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OPERATION

MONITOR/RESET

The MON/RESET switch on the handset
holder or hookswitch controls receiver
operation. When in the MON position, the
receiver reverts to noise squelch operation
and responds to all calls transmitted on
the operating frequency. When in the RESET
position the receiver responds only to
those calls that are tone coded with the
proper Type 99 tones and, if used, the
proper channel guard frequency.

The MON/RESET switch and hookswitch
are connected in parallel so that when the
microphone or handset is removed the re-
ceiver reverts to noise squelch operation.
Replacing the microphone or handset auto-
matically resets the Type 99 decode cir-
cuits.

EXTERNAL RELAY (optional)

The external relay option activates a
horn or light circuit to indicate receipt
of a properly tone coded call. Operation
is controlled by the OPTION switch on the
control unit. When the OPTION switch is
in the ON position, the external horn or
light will operate when a properly tone
coded call is received. When in the "off"
position, the external circuit is inactive.

CIRCUIT ANALYSIS

FOUR-TONE OPERATION

In 4-Tone Decoders the Control IC con-
trols the resistor OR gates in the 4-Tone
Search IC that select the Versatone networks,
The active Versatone network determines the
tone frequency that the Frequency Switchable
Selective Amplifier (FSSA) responds to. A
free running FF in the 4-Tone Search IC
alternately enables two pairs of OR gates:

1, 2 & 3, 4 to complete the search of all
four possible tone combinations. Tone combi-
nations decoded are: Al-Bl, Al1-B2, A2-B2 &
A2-Bl. With 4-tone operation, the jumper
wire between H35 & H36 is omitted.

Refer to the Troubleshooting Proce-
dures for a Block Diagram of the Type 99
Decoder.

The 2nd tone switch in the Control IC
provides +5.0 V to "B" tone resistor OR
gates 2 and 4 in the 4-Tone Search IC via
pin 14. Since a +5 V on either input of
the resistor OR gates prevents selection
of the associated Versatone network, the
B tones are not selected.

At the same time the 1lst tone switch
in the Control IC provides a A- to "A" tone
resistor OR gates 1 and 3 in the 4-Tone
Search IC via pin 10. Thus, when the free

running FF alternately applies A- to OR

gate pairs 1,2 and 3,4 only the A tone gates
are enabled. As each "A" tone gate is en-
abled A- is applied to the associated Versa-
tone network. This allows the FSSA to re-
spond to that tone frequency.

The input tone (taken from the Volume/
Squelch Hi) is applied to the Threshold
Detector IC. The tone is then limited and
applied to pin 12 of the FSSA. If the tone
corresponds to the Versatone selected the
FSSA applies the tone to the Threshold De-
tector IC. After receiving the tone from
the FSSA, the Threshold Detector provides
4.7 V to pin 5 of the 4-Tone Search IC.

This turns on the FF lock and stops the

free running FF. This voltage is also ap-
plied to the 2nd tone search timer, the 1lst
tone clamp and the "B" input of the decode
gate in the Control IC. The 4.7 V sets the
2nd tone search timer; however, the 1lst tone
clamp prevents it from starting its 1.5 sec-
ond run until the "A" tone ends.

The decode gate requires A- on the "A"
input and a positive voltage on the "B" in-
put before it will provide a timed output.
When the decode gate receives a positive
input voltage on the "B'" input from the
first tone, it is still disabled by 5.0 V
on the "A" input from the 2nd tone switch.

At the end of the "A" tone, the 2nd
tone search timer initiates the 1.5 second
run enabling the 2nd tone switch to supply
A- to pin 14 of the 4-Tone Search IC, the
1st tone switch, and the "A" input of the
decode gate in the Control IC. The input
from the 2nd tone switch enables the 1st
tone switch to supply 5.0 V to pin 10 of
the 4-Tone Search IC and to the 2nd tone
clamp. The 2nd tone clamp then disables
the 1lst tone clamp in the Control IC.

The FF lock unlatches and starts the
free running FF again but now the free run-
ning FF alternately supplies A- to resistor
OR gates 2 and 4 which enable tone networks
Bl and B2, Circuit operation is the same
as that described above for "A" tone selec-
tion.

When a proper second tone is received,
the FSSA supplies the tone to the Threshold
Detector IC. The Threshold Detector applies
4.7 V to pin 5 of the 4-Tone Search IC. This
turns on the FF lock and stops the free run-
ning FF.

This voltage is also applied to the
"B" input of the decode gate in the Control
IC. If the "B" tone occurs within 1.5 sec-
onds of the "A" tone, the "A" input of the
decode gate remains at A- due to the 2nd
tone switch. A- applied to the "A" input
and the positive voltage at "B" opens the
decode gate and provides a timed output to
the relay driver and to the alert tone mute
switch Q1404 and Q1405. It also starts the
alert tone oscillator.



CIRCUIT ANALYSIS

The decode gate turns on the decode
latched gate and the alert tone mute gate
to provide 5.2 V at pin 11 and 2.8 V at pin
12 of the Control IC. Either of these out-
puts may be used (via holes H19, H20, and
H21) to operate the external option relay
K1701. The output of the decode latched
gate also is applied to the Interface IC
via pin 12 and turns on the control unit
indicator and turns off the receiver mute
switches. A- is supplied by indicator
driver switch Q5 in the Interface IC to the
option light, turning it on. The receiver
mute switch removes A- from pin 14 of the
Interface IC to allow the receiver to re-
turn to noise squelch operation.

The timed output of the Control IC
turns on the alert tone oscillator which in
turn provides an 1150 Hz tone to the tone
amplifier in the Interface IC via pins 15
and 2 respectively. A free running FF with-
in the Interface IC controls the alert tone
switch which turns the tone amplifier on and
off at a 10 Hz rate to provide the alert
tone burst at pin 5 of the Interface IC. The
alert tone is then buffered and applied to
the audio circuits via Volume/Squelch Hi out
at Pl412

TWO-TONE OPERATION

Two-tone operation uses two Versatone
networks and limits the number of tone paths
to one, Al-Bl1.

Except for a different jumper arrange-
ment that alters the operation of the 4-Tone
Search IC, operation of the 2-Tone Decoder
is identical to the 4-Tone Decoder described
above. In 2-tone operation a DA jumper wire
is present between H35 and H36 and locks the
free running FF. With the free running FF
locked, OR gates 1 and 2 are continuously
enabled; thus, the 1st tone switch in the
Control IC selects only the Al Versatone via
OR gate 1 and the 2nd tone switch selects
only the Bl Versatone via OR gate 2. With
this strapping arrangement only one tone
combination, Al-Bl, is decoded.

Typical diagrams of the Versatone net-
work, Threshold Detector, 4-Tone Search,
Control and Interface IC's are provided in
Figures 2 thru 7. References to symbol num-
bers mentioned in the following text are
found on the Schematic Diagram, Outline Dia-
gram, and Parts List.

FREQUENCY SWITCHABLE SELECTIVE AMPLIFIER
(FSsA)

The FSSA is a highly stable active
bandpass filter operating over a frequency
range of 288.5 Hz to 1433.4 Hz. The selec-
tivity of the filter is shifted across the
bandpass frequency range by switching Versa-
tone networks in the filter circuit.

In Figure 2, the gain of the FSSA is
shown as a function of tone frequency. The

~maximum gain occurs at Fa,
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tone frequency is determined by the tone
network connected in the FSSA circuit. When
tone network "A" is in the circuit, the
When tone net-
work "B" is in the circuit, the maximum
gain occurs at Fb.

| |
GAIN I Ea 'rs
OF FSSA g ,

| |

N\ /.

| |

! !

FREQUENCY

(288.5 Hz TO 1433.4 Hz)

RC-2559

Figure 2 - Gain vs Frequency

TONE NETWORKS

Versatone networks FL1401 through
FL1404 are parallel connected, precision
resistors. A typical Versatone network is
shown in Figure 3. Pin 5 of the network is
connected to ground. When a positive sig-
nal from the 4-Tone Search IC is applied to
pin 3, Q1 will conduct. This disables am-
plifier Q2 and feedback resistors R1l, R2
and R3, effectively removing the network
from the FSSA circuit.

@@ —— -
I
l
|

RI §R2 §R3

RC-2552

Figure 3 -~ Typical Versatone Network
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THRESHOLD DETECTOR

Initially, the 4-Tone Search IC is
searching between tone networks Al and A2,
When either of the correct tones is re-
ceived and applied to the input of the FSSA,
it will appear at the output of the FSSA at
a higher signal level than other signals.
The FSSA output is coupled through C1401
and R1404 to Threshold Detector pin 1.

Receiver audio is applied to pin 7 of
the Threshold Detector IC through associ-
ated coupling and attenuation networks pro-
viding the proper signal level to limiter
Q4. Limiter Q4 sets the input level to the
FSSA at 42 millivolts peak-to-peak. The
output of the limiter is taken from pin 5
and connected to pin 12 on the FSSA. A
typical Threshold Detector circuit is shown
in Figure 4.

Amplifier Q1 amplifies the tone and
couples it to the base of Q2. If the tone
is correct, the signal amplitude will be
sufficient for Q2 to conduct. Q2 conduct-
ing causes DC switch Q3 to conduct, apply-
ing 4.7 V to pin 2 of the Control IC and
pin 5 of the 4-Tone Search IC.

FOUR-TONE SEARCH IC
The 4-Tone Search IC alternately
switches Versatone Networks, FL1401 and

FL1402 or FL1402 and FL1404, into the FSSA
circuit. A typical 4-Tone Search IC is

THRESHOLD DET

CIRCUIT ANALYSIS

shown in Figure 5. Inputs from the Control
IC to pins 10 and 14 of the 4-Tone Search
IC determine if the anticipated tone is an
"A" or a "B" tone. The free running FF
selects the individual tone network.

The resistor OR gates on the 4-Tone
Search IC inhibit the selection of a tone
network as long as a positive voltage is
present on either input. Both inputs must
be at A- to select the associated tone net-
work.

Before an "A" tone is received, A- is
present at pin 10 and 5.0 V at pin 14 of
the 4-Tone Search IC and the FF alternately
selects "A'" tone networks FL1401 and FL1402.

When a tone is received, 4.7 V is ap-
plied to pin 5, causing FF lock transistor
Q2 to conduct. Q2 stops the free running
FF from switching while the tone is present.

After the first tone ends, the Control
IC applies 5.0 V to pin 10 and A- to pin 14
of the 4-Tone Search IC. The FF lock re-
leases the free running FF which then al-
ternately selects '"B'" tone networks FL1403
and FL1404.

Q4 is a fast FF lock circuit, con-
trolled by the Threshold Detector IC. When
a tone is present, Q4 conducts, instantly
stopping the FF. This insures the Control
IC time to react.

DC SWITCH LIMITER

_______________________ 5
|
|
|
|
|
|
|
|
|
|
|
|
|
|

L |
——————————————————— b -—-\;OZ"Q————""— 5 -0z -
(A T T T LS S TO  REG
ot 4.7 VDC  Hi
= OUTPUT FSSA 5.4VDC

_____________ - -

RC-2766A

Figure 4 - Typical Threshold Detector Circuit
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Figure 5 - Typical 4-Tone Search IC
CONTROL IC When the second tone ends, the alert

The 4.7 V from the Threshold Detector
(applied to pin 2 when a 1lst tone is re-
ceived) causes 1lst tone clamp transistor Q2
to clamp 2nd tone switch Q3 off, allowing
timing capacitor C1409 to charge. A typi-
cal Control IC is shown in Figure 6. When
the tone ends, 4.7 V is removed from pin 2,
turning Q2 off. C1409, in a charged state,
causes 2nd tone switch Q3 to conduct. Q3
conducting causes the 4-Tone Search IC to
search for a "B" tone. Q3 also turns 1lst
tone switch transistor Q4 off causing the
4-Tone Search IC to stop searching for an
"A" tone. Q4 also turns 2nd tone clamp
transistor Q1 on. Turning Ql on holds 1st
tone clamp transistor Q2 off.

If a second tone is not received within
1.5 seconds, timing capacitor C1409 dis-
charges and automatically resets the circuit
to receive a new first tone.

If a second tone is received, a posi-
tive voltage is applied to the base resistor

of decode gate Q5. With the emitter of Q5
held low by Q3, the positive voltage on the
base resistor causes Q5 to conduct. Q5
turns on alert tone mute transistor Q8. Q8
turns on alert tone oscillator Q9 during
receipt of a "B" tone.

Q5 also causes decode latch transistors
Q6 and Q7 to conduct, and provide a latched
decode output to the external relay option
circuit and to the Interface IC.

tone will stop, the clock in the 4-Tone
Search IC will start and the timing circuit
in the Control IC will reset the decoder to
receive a first tone.

The receiver will remain on noise
squelch operation until decode latch tran-
sistors Q6 and Q7 are reset.

INTERFACE IC

The Interface IC (Figure 7) keeps the
receiver muted by grounding the receiver
mute lead through P1434 until the proper
sequential tones are received, provides a
ground return for the LED and chops the
alert tone received from the Control IC.

When the proper sequential tones are
received pin 12 goes high causing receiver
mute switch Q6 to turn on and Q7 to turn
off. This removes ground from the receiver
mute lead and allows the receiver to respond
to incoming calls. Q5 also conducts at this
time to complete the ground return for the
LED indicator.

The alert tone applied to pin 2 is
chopped by multivibrator Q3 and Q4 and am-
plified by Q2 to provide alert tone bursts
at pin 5.

Monitor switch Q8 provides the ground
return for receiver mute switch Q6 and Q7,
thereby controlling the muting function to
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CIRCUIT ANALYSIS
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RC-2764A

Figure 6 - Typical Control Circuit

the receiver. Normally, Q8 is conducting
and provides this return path. When the
MON/RESET switch on the hookswitch is in
the MON position or the handset/microphone
is removed from the hookswitch, ground is
applied to the base of Q8 turning it off.
This interrupts the ground return path and
allows the receiver to return to noise
squelch operation.

ALERT TONE MUTING

Alert tone muting transistors Q1404
and Q1405 function as a muting switch to
control tone switch Q1403. When the proper
sequential tones have been decoded 2.8 V
from the alert tone mute turns on the
alert tone oscillator and Q1405. Q1405
turns mute switch Q1404 off which then
removes the clamp from the base of buffer
Q1403, allowing the alert tone to appear
at the Volume/Squelch Hi out pin P1412.
During this time, switching diode CR1403
is reversed biased (via A+ through Q1403)
blocking the discriminator/FM detector out-
put from entering the audio circuit.

In the absence of the proper sequen-
tial tones, Q1405 is turned off and Q1404
is turned on. Q1404 clamps buffer Q1403

off allowing normal audio to pass through
switching diode CR1403 to the audio cir-
cuits. However, unless the MON/RESET
switch is in the MON position, the receiver
mute switch in the Interface IC and/or the
Channel Guard will mute the receiver.

OPERATION WITH CHANNEL GUARD

When Type 99 and Channel Guard decod-
ers are both present in a system, two types
of operation can be provided:

® Type 99 AND Channel Guard
® Type 99 OR Channel Guard

In the AND configuration, when the
microphone/handset is on-hook both Channel
Guard and Type 99 tones must be present to
unmute the receiver and allow it to revert
to normal noise squelch operation. A call
is indicated when the option light is on
and the alert tone (1150 Hz tone bursts)
sounds. Should a valid Type 99 tone be
received simultaneously with an incorrect
channel guard tone the option light will
turn on but the alert tone will not sound.
In this case, reset the Type 99 Decoder and
option light using the MON/RESET switch on

the handset holder.
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Figure 7 - Interface IC, Typical

In the OR configuration, receipt of
either a valid channel guard tone or Type 99
sequential tones will unmute the receiver
and allow it to revert to noise squelch
operation.

Operation in either mode is determined
by the presence (or absence) of a diode and
appropriate strapping. Refer to the Instal-
lation section for proper connection data.

Type 99 Decode AND Channel Guard

When operating with Type 99 Decoders
AND Channel Guard, the receiver mute switch
at pin 14 of the Interface IC is connected
directly to the receiver mute line via a
strap from H29-H31 on the decoder component
board, through the control unit to the
Channel Guard output. Since A- on the re-
ceiver mute lead will mute the receiver,
both the Channel Guard and the T99 tones
must be present to allow the receiver to re-
vert to noise squelch operation. If either
tone is not present the receiver mute lead
will be held low and the receiver will re-
main muted.

Type 99 Decode OR Channel Guard

When operating with Type 99 Decoders
OR Channel Guard an inverter is inserted
in the circuit between the receiver mute
output at pin 14 of the Interface IC and
the Channel Guard disable input at J702-12
on the control unit.

When the proper Type 99 tones are
received, the receiver mute switch in the
Interface IC removes A- from the base of
inverter Q1406. Q1406 conducts and sup-
plies A- to J702-12 to disable Channel
Guard and allow the receiver to revert to
noise squelch operation. When the proper
Type 99 tones have not been received Q1406
is biased off by the receiver mute switch
which effectively removes it from the cir-
cuit. Since diode CR1406 is physically
removed when the OR function is used, the
monitor/reset functions are executed
through the monitor and receiver mute
switches in the Interface IC. When a sig-
nal is received with the proper channel
guard tone, the receiver functions as in
normal Channel Guard operation.
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PREDETERMINED SIGNALLING PATHS

The 4-Tone Decoder normally has four
signalling paths: Al-Bl, Al1-B2, A2-Bl, and
A2-B2. The number of signalling paths can
be limited to two, Al-Bl, and A2-B2 by re-
moving the jumper between H12 and H13, and
adding a jumper between H1ll and H12. This
stops the free running FF after the first
tone, preventing the 4-Tone Search IC from
searching the "B" tone. Thus, if Al is the
first tone, Bl must be the second. Like-
wise, if A2 is the first tone, B2 must be
the second.

EXTERNAL RELAY (OPTIONS 1014 AND 1015)

The external relay option permits
timed or latched operation of an externally
connected horn or light. Maximum allowable
current through the relay contacts is 15
amperes.

Timed relay operation activates the
external alarm circuit for approximately
0.5 to 3 seconds during receipt of the sec-
ond sequential tone. The duration of the
alarm is dependent upon whether the decoder
is strapped for 2 tone or 4 tone operation
and the duration of the second tone.

Latched operation activates the exter-
nal alarm during receipt of the second se-
quential tone and holds it on until the
decoder is manually reset. The decoder is
automatically reset when the microphone or
handset is removed from the hookswitch or
by momentarily operating the MON/RESET
switch on the hookswitch.

Selection of timed or latched opera-
tion is determined by strapping on the de-
coder component board.

FIELD INSTALLATION

The following instructions can be used
to install the Type 99 board in a multi-
frequency control unit that is not equipped
with any other option boards.

Control Unit Models:

19A129576G1 (Common Kit)
19A129578Gl (l-thru 8-Freq., Kit)
19A129578G2 (l-thru 12-Freq. Kit)

Installation of the Type 99 Option Kit
in this model requires that the control
unit printed wiring board (PWB) be removed
from the control unit., This is necessary
in order to cut the applicable points on
the control unit PWB, Proceed as follows:

CIRCUIT ANALYSIS

PROCEDURE

1.

Remove the PWB from the control unit
and cut the printed wire run on solder
side at point G. Refer to the Control
Unit Maintenance Manual to locate run
"G" .

Reinstall the board assembly in the
control unit, but do not replace the
top cover at this time.

Install the blue wire interconnecting
the Monitor/Reset line by soldering
one end to H4 on the control unit PWB
and connecting the other end to J1403
on the Type 99 Decode board.

Position the Type 99 Decoder board in
the guide slots (shown on Service Out-
line) of the control unit. Gently in-
sert the board assembly into the con-
trol unit, making sure that the con-
nectors on the board assembly mate
correctly with the square pins of the
control unit PWB.

(Options 1014 and 1015 only) Mount the
option switch (S1701) in the space pro-
vided in the control unit. Orient the
switch as shown on the Outline Diagram.
Secure the switch to the control mount-
ing bracket with the 4-40 x 1/4 inch
Phillips head POZIDRIV® tap screw pro-
vided. Secure the other end of the
switch to the control unit housing

with the 4-40 1/4 inch Phillips head
tap screw provided.

Position the LED (CR1450) in the rear
indicator slot of the control unit
housing and secure in place with the
spring clip provided.

(Options 1014 and 1015 only) Make LED
and switch connections as indicated on
the Outline Diagram.

Verify correct option number to be in-
stalled and make appropriate connections
indicated in connection chart on Service
Outline.

(Options 1014 and 1015 only) Remove
the existing nameplate from the control
unit top cover and install new name-
plate (NP270753P8) as follows:

a. Viewing the control unit from the
front, note that there are only
three of the plastic nameplate tabs
which lock in place. These are the
top left hand tab, the top right
hand tab and the bottom center tab.
The remaining tabs function only as
guide tabs.
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b, Release the locking action of the

tabs, starting with the top right
hand tab, then the top left hand
tab. Apply pressure with fingers

or use a small flat blade screw-
driver to release tabs., Push re-
leased tabs up through slots to
prevent relocking of tabs.

c. Release the locking action of the
bottom center tab and pry the name-
plate loose from the top cover.,

The old nameplate is not used,

d. Install the new nameplate,
Replace the control unit top cover and

secure in position with the two screws
previously removed,

Control Unit Models:

19D423590G3, 4 & 5

Installation of the Type 99 Option Kit

in this control unit model requires the
following:

1.

Remove the two screws on the bottom of
the front edge of the control unit and
lift off the top cover,

On the control unit printed wire board
cut DA jumper H68 and H69 and jumper
"G" (H53 to H54), Refer to the control
unit Maintenance Manual for the loca-
tion of jumper.

Install the blue wire interconnecting
the Monitor/Reset line by soldering
one end to H80 on the control unit PWB
and connecting the other end to J1403
on the Type 99 Decode board.

Position the Type 99 Decoder board in
the guide slots (shown on Service Out-
line) of the control unit. Gently in-
sert the board assembly into the con-
trol unit, making sure that the con-
nectors on the board assembly mate
correctly with the square pins of the
control unit PWB,

(Options 1014 and 1015 only) Mount the
option switch (S1701) in the space pro-
vided in the control unit, Orient the
switch as shown on the Outline Diagram,
Secure the switch to the control mount-
ing bracket with the 4-40 x 1/4 inch
Phillips head POZIDRIV® tap screw pro-
vided. Secure the other end of the
switch to the control unit housing

with the 4-40 1/4 inch Phillips head
tap screw provided,

Position the LED (CR1450) in the rear
indicator slot of the control unit
housing and secure in place with the
spring clip provided.

(Options 1014 and 1015 only) Make LED
and switch connections as indicated on
the Outline Diagram,

8.

10.
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Verify correct option number to be in-
stalled and make appropriate connec-
tions indicated in connection chart

on Service Outline,

(Options 1014 and 1015 only) Remove
the existing nameplate from the con-
trol unit cop cover and install new
nameplate (NP270753P8) as follows:

a, Viewing the control unit from the
front, note that there are only
three of the plastic nameplate tabs
which lock in place. These are the
top left hand tab, the top right
hand tab and the bottom center tab.
The remaining tabs function only
as guide tabs,

b. Release the locking action of the
tabs, starting with the top right
hand tab, then the top left hand
tab., Apply pressure with fingers
or use a small flat blade screw-
driver to release tabs, Push re-
leased tabs up through slots to
prevent relocking of tabs,

c. Release the locking action of the
bottom center tab and pry the name-
plate loose from the top cover,

The old nameplate is not used.

d, Install the new nameplate.
Replace the control unit top cover and

secure in position with the two screws
previously removed.

NOTE

In radios equipped with Channel
Guard move wire on handset or mi-
crophone hookswitch from J701-10
to J701-8. This is required to
electrically insert MON/RESET
switch in circuit.

External Relay Kit 19B226025G1

Refer to Outline Diagram and Systems

Board manual to locate and identify connec-
ting points.

1.

Install relay in desired locations us-
ing self tapping screws.

Connect yellow lead from lug 4 of relay
to vehicle systems plug P701-19 located
on rear of control unit. 1Insert the
contact on lead, flat side down, in
hole 19 until it locks.

Cut red fused lead so that fuse assem-
bly is close to voltage source. Attach
the solderless terminal to the end of
red fused lead to be connected to re-
lay. Using 8-32 x 5/16 hardware con-
nect the terminal to lug 3 of the relay.
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4, Connect the other end of fused lead to
voltage source.

5. Connect external alarm (horn, light,
etc.) to lugs 1 and 2 of relay.

~ MAINTENANCE

A Troubleshooting Diagram (Figure 7)
and associated procedures contain typical

voltage data taken at selected points on

the Decoder board to expedite maintenance.

An Extender board (19C320588Gl) is

available for use with the Decoder and can

INSTALLATION

be inserted directly into the control unit
to facilitate troubleshooting.

REMOVING INTEGRATED CIRCUITS

Removing IC's (and all other soldered
in components) can be easily accomplished
by using a de-soldering tool such as the
SOLDA-PULLT® or equivalent. To remove an
IC, heat each lead separately on the solder
side with the de-soldering todél.

An alternate method is to use a spec-
ial soldering tip that heats all pins sim-
ultaneously.

Flip Flop Tone A Tone Tone B Tone
Ql Q2
C C A2 Control Al Bl Control B2
No Tone In 0 1 1 0 0 1 +5.0 V 1
(Searching) 1 0 0 0 1 1 +5.0 V 1
0 1 1 0 0 1 +5.0V 1
1 0 0 0 1 1 +5.0 V 1
Stopped
(Tone Al 0 1 1 0 0 1 +5.0 V 1
Present)
Searching 0 1 1 +5.0 V 1 0 0 1
(No B Tone) 1 0 1 +5.0 V 1 1 0 0
0 1 1 +5.0 V 1 0 0 1
Stopped
(Tone Bl 0 1 1 +5.0 V 1 0 0 1
Present)
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Figure 8 - Four Tone Search IC Troubleshooting Chart
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SYMPTOM STEP PoSNT ACTION

Unit does 1 Connect Ul404-4 to ground. This stops the free running FF and

not decode. allows the decoder to be checked as a two tone decoder. Tone
networks may be checked by substitution.

2 ® Check for +13.8 V (battery) between P1407 @ and P1409.

3 Check for +5.4 V (B)

4 (:) Apply correct Type 99 tone to Pl411 (;) at a level sufficient
to cause limiting at . Approximately 100 mV.

5 ® Check for 4.7 V.

6 ® 1£ (E) is incorrect check for 200 mV AC.

7 (:)(:) If FSSA appears to be defective, before replacing check:

1) XFL1401 for proper contact.
2) Versatone switching voltages at and (;) .
3) Replace FL1401 (may be interchang&d with FL1402).

8 (:) If the switching voltages at (:) and (;) are incorrect, connect
pin 3 of FL140l1 to ground. Remove FL1402. Repeat step 5.

9 (:)(:) Remove ground connection from Ul404-4. With no tone applied,
monitor switching voltages at and . If FF is not switch-
ing check:

1) Timing capacitors C1410 and C1411.
2) Replace Ul404.
10 (é)(:) f 4.7 V_is present at (:) , monitor the switching voltages at
and S:) with no tone @and then a continugus "A'" tone. Remove
one and verify that voltages at and (§> reverse for approx-
imately 1.5 seconds. If this sequ nce is Torrect proceed to
step 11. If the switching voltages are incorrect, check:
1) XFL1402 and replace FL1402.
2) 4.7 V across C1409 during the "A" tone. If no voltage re-
place C1409. If still no voltage replace U1403.
3) Check for shorts on U1403.
4) Replace U1403.

11 (:) If the response at s correct, a decode indication (0.05 V)
should be present at (F) during the second tone. 1If decode does
not occur replace U1402,

12 Check performance at . Replace U1402 if any test point

@®® fails to respond progg)rg(r).
Receiver does 13 (:)(:) Check: performance at (;) . Replace U1405 if test point indica-
not mute. tion is incorrect. If indicator does not 1light, replace CR1450.

Verify proper strapping at H29, H30 and H31.

Alert tone 14 (:) Check performance at (;) . If indication is incorrect, replace
not heard. U1405. Check Q1403 and CR1403.
Alert tone 15 (:) Check for A- (0.6 V or less) at base of Q1403. 1If indication is
does not incorrect recheck conditions at (:) . If is normal check and
reset. replace Q1405 and/or Q1404 as necéssary.
External relay 16 (:)(:)(:) Check line fuse between battery and external relay. Verify proper

circuit does
not respond.

strapping at H19, H20 and H21.

Recheck indications at and (K) . Verify indications at @ .
If battery voltage is pré&sent, réplace relay drivers Q1401 an
Q1402 as required.

If A- (0.5 or less) is present check option control switch and
relay K1.

| .
s2 . !
MON/RESET | I
|
| |
as —ypP1407 ® 3.8V 4.7V (TONE) 5.av 5.2V LATCHED 2.8V DECODE - 0.3V DECODE 13.0V PROPER DECODE
0.3V (NO TONE) : OV RESET OV RESET 13.8V  RESET J701-8 : OPTION J7I4 Jg701-19 a4 13 13.6V NO DECODE
CONTROL A- —)HF1409 HAO—H—O—0 ~0—0TeI-3 CONTROL <
PI425 HOOKSWITCH) |
A- H—= &) NOTE4 ¢ I
A_
A . | L A 1
CONTROL & \ H20
ul403 12 O NOTE 3 RELAY
HI DRIVER
U140l THRESHOLD DETECTOR ZND o e P \ I L oo 21401
—» JONE TonE A TONE — — GATE 9 oS HRA Q1402
VOL /5Q HI P AMPLIF IER SEARCH SWITCH SWITCH Y " —
pial) YN 7) LIMITER 8 o—C @)—e 3 % u1405 INTERFACE
Y [THRESHOLD, /' \S DECODE CONTROL
DETECTER LATCHED " g L& f,z\ IND » INDICATOR
OUTPUT N : A4 CONT CRI1450
0.4V NO DECODE
l ﬁ 41403
I1ST 2ND | DECODE ALERT ALERT
U &> TONE TONE &> GATE TONE 1(')%'(‘:5 Alsk i RX
a2Mv PP CLAMP cLAMP 3 MUTE N v MUTE (14
SWITCH
(T)— ()
J \Jb\ " FREE
= 30 I RUNNING
0 MV AC | MON
ON TONE HI1 O-=-—OHI2 A- GD SWITCH 3
FREQ NOTE 2 '
"8" OFF 5.0V @ "A" OFF 5.0V ALERT TONE| NOTE | ‘
5" ON 0.05V| &/ A" ON 005V 250 MV AC ACRI406 ] s:«?ggn
- @© G ®
RESISTOR b N hd N
SR AT ) TONE | ALERT TONE BURSTS (s
Y AMPL % TONE
OR |SWITCH
(5 s;:nz Q1403
FF FF CR1403
Lock Lock
OFF 0.9V OR A+ Pl4lL
ON ovDC (3 GATE Vol
L/SQ
h 2 CG  \PI1433 H33 M3z Q1406 i HIIN
> __
DISABLE NOTE | H3% " InoTE
OR FREE RUNNING Hﬁ
()
O GATE FF PI434
3 4734
CONTROL A-
RECE IVER
MUTE
H|\ OR ALERT
T tfe
! 4 TONE SEARCH Q1404
V1404 Q1405
RC- 2770A

| CONTROL UNIT

e

NOTES:

. FOR TYPE 99 OR CHANNEL GUARD OPERATION,
CR1406 IS REMOVED AND A JUMPER WIRE IS
PRESENT BETWEEN H29-H30 AND H32-H33.

FOR TYPE 99 AND CHANNEL GUARD OPERATION
OR T99 ONLY, A JUMPER WIRE IS PRESENT
BETWEEN H29 -H3I.

2. FOR PRESELECTION OF THE 2ND TONE,A JUMPER
WIRE IS CONNECTED BETWEEN HI2-HI1,

3. FOR TIMED RELAY DRIVER OPERATION, A JUMPER
WIRE IS CONNECTED BETWEEN HI9 -H20.

FOR LATCHED RELAY DRIVER OPERATION, A JUMPER
WIRE IS CONNECTED BETWEEN HI9-H2I.
4. S| SHOWN ON HOOK, S2 ON RESET.

(I5AMP MAX)

REMOTE ALARM

LBI4867

9.9V PROPER DECODE

1150Hz DECODE
6V NO DECODE

P1412 ( VoL /SQ
HI OUT

TROUBLESHOOTING PROCEDURE

Issue 3

TYPE 99 TONE DECODER
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OUTLINE DIAGRAMS

CONTROL UNIT TYPE 99 TONE OPTION BOARD
TOP VIEW FLI402 FL1403
XFLI4 XFL1403
SYSTEM JACK
J70!
—— =z —ra03 ’ LEAD IDENTIFICATION
]ﬂ””””ﬂﬂﬂﬂ””ﬂ”ﬂ”ﬂ”[ / =l m ¢ % @ i A 2—‘?_“%§\6v4* 113 ‘ FOR Q1407 a Qi408
! L ; ' ; “ FLAT B8
SN @ e > 40423257 E 4 L ¥ 14
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N | ULl LB ! il (f@n . 2o ¥ : 14 s arTe £0 & B
DA AR i Yoo M ©; | 5@y /OPTION o Jaall 1P 052, = & Ré:.; 4 IN-LINE  TRIANGULAR MASTR II CONTROL UNIT EXTENDER BOARD 19C320588G1
: é/ BOARD 2 ® Joa (s LT N ¥ TOP VIEW
+ 1418 : -1 e \ NOTE: LEAD ARRANGEMENT, AND NOT
H4 e N e Tapf] ¥ 18N 1 MEFRAD S CASE SHAPE, IS DETERMINING
® (ONO) ~e10T 2 o =T i Hal FACTOR FOR' LEAD IDENTIFICATION.
© N © L i 419 I H ' & W
n e — R21
®Jn4 | ( \,\\ y fan g
e P N [ R N ®©
+ A R [\ + + ®
—— = —t 19B219892P!
‘ i — [T~ J,' Tt T = 5 ) N LEAD IDENTIFICATION
(o —— N+ + é bl . ‘-bsﬁ_?-}:’ \ FOR QI40I-Q1406
. IR T A R A <IN . *
x \ A+ B Lo ® | | caw iNpicator € *
\ 4 \ CR1450
\~ ——+—+ 1 (+) *
: o 1O} ¢
N [ Lo e i< —— SPRING
=g— A . cup
——- ——-n- —— J— VIEW FROM CASE END
~— — — - ——' . TYP ASSEMBLY TYP ASSEMBLY TYP ASSEMBLY ASSEMBLY
1701
. + S 1 NOTE' Rse SHAPE 13, DETERMINING. FOR CAPACITORS FOR CAPACITORS FOR DIODES FOR DIODE
FACTOR FOR LEAD IDENTIFICATION, Cl414,Cl416 & Cl421 Cl1409,Cl413,Cl423 CR1404, CRI405 CRI403 &CRI1409
TAB INDICATES EMITTER LEAD. & C1427 CRI1406 & CRI407
I nin
A NOTCH OR FLAT
\ . = N [o] P140: BK ON DIODE
R701 $702 R702 1402 DENOTES CATHODE 19A116428P3
VOLUME FREQ SELECT SQUELCH 2
NN AN I g o Pl40I \_
J714 v CIRCLE AREA AROUND
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I = W27
LED CONNECTIONS FOR
o CALL INDICATOR CRI450 NOTES:
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