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CONSOLE INTERFACE BOARD 2175 HZ TONE GENERATOR
(19D438451G1)

The generator is controlled by the digital voter selector

mute control line, and contains coupling to allow the same

The Console Interface board is mounted behind the angjyn,| to control the analog voter. The generator output is
log voter and contains a 2175 Hz tone generator, a 2175 ically set to -20 dBm.

tone detector, and line interfaces. This board allows routin
of voted and console audio with tipeoper Secur-ithold The 2918 Hz tone is generated by an oscillator formed

tone. A block diagram of the Console Interface board igom AR3 and associated components. Amplifier AR3 and
shown in Figure 1. filter FL2 form a narrow bandpasstét trimmed to 2175

Hz. Output from AR3 (pin 1) is coupled through C41 and
The board generates and detects the 2175 Hz tone whigis 15 an amplifier stage formed from Q5 and Q6. Transis-

is required to provide the dispatch console override featurg, Q5 provides about 6 dB gain, while emitter follower Q6

in EDACS voting. In normal voter operation, 2175 Hz iy ides the necessary impedance matching. The output sig-
generated and bridged across the voted audio phone line goy from the emitter follower isotipled back to the input

ing to the stgtion COF‘”O' panel. The_tone acts as a tra_n_snyfas network of AR3 through C46 and R42 to provide feed-
keep-alive signal which lets the station know the cond|t|orback for the oscillator.
of the control link.

) . Resistor R54 sets tf#d 75 Hz tone level by adjusting the
When the console operator wishes to preempt & transmigain, of amplifier U4A. Output of the 2175 Hz tone generator

sion in progress, the console is keyed on the group transmj “applied to CMOS transmission gate U1B-4. The switch is

sion. The 2175 Hz tone that is superimposed on the consqQlgtrolied by the TONE CONTROL lingJ1-3) which

audio is detected by the Console Interface board, and acliymes from the voter selector. When this line is held low, the

vates the carrier-operated relay (COR) in the analog vote$1 75 1 tone is coupled through R55 and C51 to line trans-

This relay switches the audio lines going to the controfgmer T2, This transformer is extetiya tied across the

panel. voted audio line througfRHONE OUT (J1-1 &2). Transient
suppression is provided by E3 and E4. Resistor R68 couples
the TONE CONTROL signabut J1-6 where it is used to
mute the analog voter.
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2175 HZ TONE DETECTOR TEST AND TROUBLESHOOTING

The detector senses the audio line coming from the console The test procedure contained in this section should be used 2175 Hz TONE DETECTOR
and, upon detecting21 75 Hz tone, will control the carrier-op- to verify proper operation of the Console Interface board. The
erated relay (COR) of the analog voter. This causes consdiest may also be used as an aid in troubleshooting to isolate a P2 ™3
audio (in place of voter audio) to be routed to the main sitearoblem to a stage or component. oo MNP T rvonn | preme—— |
The digital voter selector also monitors the COR control line, Jio——— Usaauss e ARIBFL
and therefore knows when the console has preempted the linEquipment Required i

Audio input from the dispatchoasole comes through J1-9  The following equipment is required for performing the
and J1-10 (PHONE IN). Surge suppressiopravided by E1  test procedure. L
and E2. The console audio is coupled to a bandpass filter (U3A POSTIVE PEAK TONE-CETECT TONE DETECTS yi-7
& U3B) through transformer T1. Thevo-pole bandpass filter Power Supply, 2% 1 Vdc, 50 mA a2 G3804 uz0,a7 TONE BETECTLZN s j1ms
has a broad bandwidth centered at 2175 Hz. This provides pre-  Distortion Analyzer
filtering and overload protection for the high-Q filter which \oltmeter
follows. The output from the filter is coupled through unity- Signal Generator, 2175/2460/19%¢3@ Hz 2175 Hz TONE GE NERATOR AV MITE
gain buffer U3C which drives the active bandpass filter (AR1 Frequency Counter, 2175/2460/1970 Hz
and FL1). Recovered 2175 Hz from the filter is present at test ~ Jumpers Rea
point TP3.

Test Procedure TONE CONTROL

Transistor Q2 provides a gain of three and buffers the filter R4 |
output. The amplified signal is ac coupled through C10 to the Set up the Console Interface board under test as shown in NARROW 2|75 Hz || AMPLIFIER pavER—JswimcnscovrLer] o VT
base of Q3. Transistor Q3 acts as a positive-peak detectéigure 2. Follow the test procedure in Table 1. il assae e VBT PHONE OUT
When the base of Q3 is driven positive, the transistor conducts ’7 FEEDBACK PATH e
discharging C12 which is at a quiescent 10-volt level. During
periods of non-conduction, C12 charges through R28 and R29.

At a certain level of Q3 conduction, the average voltage on Figure 1 - Console Interface Board Block Diagram
C12 will be low enough to turn on Q4 through R27 and volt-
age divider R28/R29.

When Q4 conducts, the base of Q3 is biased higher, in-
creasing conduction. This provides a snap-action pick up or
hysteresis. One input of comparator U3D is tiedugh R31
to capacitor C12. The other input (U3D-12) is held at 5 volts 11-9
by voltage divider R30/R32. When the voltage level on C12 POWER [t J1-5 CONSOLE INTERFACE BOARD SIGNAL
dr_ops be_zlovv_ 5 _volt_s, the ou;put of the comparatdi%[(-14)_ SUPPLY 31-10 GENERATOR
will go high indicating detection (175 Hz tone and causing 25VDC L Ji-4
the TONE DETECT (J1-04) line to go high. Inverter Q7 pro- Ji1-1 J1-2
vides an inverted TONE DETECT signal (J1-08) that is used in

some applications. Jumper P2 allows Q7 to be used as an inde-
pendent inverter.

POWER DISTRIBUTION

The Console Interface board obtains 25 Vdc power from FREQUENCY COUNTER
the analog voter through J1-5. The 25-volt supply feeds the in-
put of a 10-volt linear regulatqtJ2). ResistordR62 and R63
bias U2 for 10-volt regulation at U2-2. The-tolt regulated
output is used to supply power to most of the circuitry on the
board. A 5-volt reference is obtained from the 10-volt line
through voltage divider R36/R37. The reference is used to bias
op-amps U3 and U4.

Figure 2 - Preliminary Test Set Up

Copyright© November 1988, General Electric Company
L]
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Table 1 - TEST PROCEDURE

NO. STEP MEASUREMENT CORRECTIVE ACTION
1. Connect test equipment as shown in
Figure 2.
2. Apply 25+1 Vdc power to the board
under test. Jv Py ANALOG VOTER
3. Measure power supply current. <50 mA a. Check for shorts i L BR TEaa-10) ALDG
b. Check for loading on 10 V bus. TONE OUT 7 oR © } ou‘:'
. TONE OUT 2 2 o TRRT
4, Measure the regulated voltage at U2-2. +0@ Vdc Check U2 and associated components. w Bk R
: CONTROL B 3 O TBED-G (SPARE)
5. Measure the frequency of the signal | 2175+3 Hz a. Check for 2175 Hz at TP6. If present, check N a| BR S)
across J1-1 and J1-2. U1B, T2, and associated components. GND > O TBT-V (BN
b. Check for 2175 Hz at TP4. If present, check A=V S 5| R 5 TBS-16(+25V)
U4A and associated components. I ol o -
; A E TET-3 (MUTE
c. Check AR3, FL2 and associated components. Mt © ¢ D
) ) ) TONEDET i Y o TR -1({SPARE)(COR)
6. Adjust R54 through its range while <-20thru>-10dBm| Check R54, R50, CUBA, and U1B. < Y
monitoring the 2175 Hz level across TONE DET 25| 2 OT8S -1t SARRE &)
J1-1 andi1-2. ToONE N syl vol w {con
7. Monitor the 2175 Hz level across J1-1| -20+ 0.2 dBm. Check R54, R52, R50, C45, U4A, and U1B TOME 11y \o s B WOR
and J1-2, and adjust R54 for -20 dBm. a c ron
BPART O
8. Measure the voltage at J1-6. >9Vdc Check R68 and R58. BR
9. Ground J1-3 and measure the signal | <-60 dBm Check U1B, T2, and associated components. By |q
level across J1-1 and J1-2. COR
10. | Measure the voltage at J1-6. <0.1Vvdc Check the resistor R68. e
11. | Apply a 217% 3 Hz tone at a -40 dBm S O P,
level across J1-9 and J-10. |— o2
12. Measure the voltage at J1-7. > 7 Vdc Check jumper P2, R69, U3D, and detectpr ¢ | Y I N
circuit components. | | |_ .
13. Measure the voltage at J1-8. <0.5Vvdc Check jumper P2, Q7, and associated | | | ( 05
components. - ] | O
&
14. Decrease the 2175 Hz tone level to | | | >
-70 dBm. | | |
15. Measure the voltage at J1-8. <0.5Vdc Check Q2, Q3, Q4, U3D, and associated | | | | | |
components of detector circuit. | | | | | |
16. Measure the voltage at J1-8. >7Vdc Check Q7 and associated components. | | | | |
17. Change the signal generator frequency
to 246045 Hz at -20 dBm. from || samo vo
18. Measure the voltage at J1-7. <0.5Vdc a. Check U3A, U3B, U3C, and associated CONSOLE | | COMSOLE
components.
b. Check AR1, FL1, Q2, and associated AUDIG
components. o
¢. Check U3D and associated components. i REE&ATER J
19. Change the signal generator frequency PRONE LINES
to 1970+£5 Hz. COMING 1IN
20. Measure the voltage at J1-7. <0.5Vvdc a. Check U3A, U3B, U3C, and associated
components.
b. Check AR1, FL1, Q2, and associated
components.

c. Check U3D and associated components.

(19C336922, Sh. 1, Rev. 0)




OUTLINE DIAGRAM LBI-38229
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CONSOLE [NTERFACE BOARD
19043845161
ISSUE 3

SYMBOL | GE PART NO. DESCRIPTION
- - - - - - - - INTEGRATED CIRCOITS - - - - - - -
AR1 15041709262 Selective Amplifier
and
AR3
.- - - - - - - - - CAPACITORS - - - - - - - - -
cl TH44BRCP310T Polyester: .QLO uF 5%, 50 VDCW.
and
<2
c3 TB44ACP3L0K Polyester: .0l0 uF +1D%, 50 VDCW.
<4 TH44ACP310J Polyester: .D10 uF £5%, 5D VDCW.
C5 T644ACPI10K Polyester: 010 uF £10%, 50 VDCW.
cy TE44ACPILOR Polyester: .0LG wF *10%, 50 VbcwW.
B TH44ACP410K Polyester: 0.1 uF =I0%, 50 vDowW
thru
clL
clzx 19R701534P4 Tantalum: 1 wF £ 20%, 35 VDCW.
c23 19A701534P15 Tantalum: 3.3 uF £20%, 35 VDCW.
c24 19R701534P8 Tantalum: 22 uF =20%, 16 VDCH.
c26 T644ACP310K Bolyester: .010 uF +10%, SO VDCW.
€31 TG44ACPILO0K Folyester: 010 uF +10%, 50 VDCW.
thrue
c33
<37 19A701534P6 Tantalum: 4.7 uF +320%, 35 VDCW.
c4l TE44ACP410K Polyester: 0.1 uF #10%, 50 VDCW.
C45 TH44ACPAL0K Polyester 0.1 uF *10%, 50 VDCW.
=13 T9IATOL534P4 Tantalum: 1 uF * 20%, 35 VDOW.
c48 13A701534F4 Tantalum: 1 uP + 20%. 35 VDOW.
e50 19A701534P4 Tantalum: 1 uF * 20%, 35 VDCW.
=33 19R701534P15 Tantalum: 3.3 uF #20%, 35 VDEW.
————— - - - - - DIODES - - =~ - - — - — - -
D3 18A115230P1 silicon, fast recovery, 225 mh, 50 PV,
and
o4
————— - - - - - TERMINALS - - - - - - - - - -
El 13R705677P1 Contact, electrical,
thru
E4
- - ------ - - -FILTERS - - - - - - - - - -
FLL 15C320251G17 Hybrid Network
and
FL2
S s - - - - - - - - - JACKS - - - - - - - .o - -
JL 19AT04852P36 Printed wire, two part: 10 contacts, sim to
Molex 22-29-2101
az 192703248011 Post: Gold Pilated, 10 mm length.
S - - rmm= = - - PLUCS - - - - - - - - -
P2 T9ATO2104P2 connector:  Shorting Jumper, Gold Plated.
{Housing Caler: white}.
p3r 1987048 52P1 Printed wire, two part: 2 contacts; sim to Molex 22-10-20z1
- - - - - - - - TRANSISTORS - - — — - - - - -
a2 18AT00023R2 Silicon, NPM: 3im to 2N3304
and
Q3
o4 L9ATODO22D2 Silicon, PNP: sim to 2W3006.
Qs 19AT0DO23P2 Silicen, NPN: sim to 2W33904.
thry
Q1

PARTS LIST

*COMPOMENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL GE PART NO. DESGRIPTION
“ - - - - - . - - - RESISTORS - - - — - - - - - -
RL 13R701250P3450 Mata] film: B4.5K ohms +1%, 1/4 w,
R2 19A701250P289 Metal film: §.25K ohms £1%, 250 vDOW, 1/4 w.
R3 H21ZCRP2Z47C Deposited carbon: 4.7 ohms 5%, 1/4 w.
R4 13A701250P288 Metal film: 8060 ohms £1%, 250 VDOW, 1/4 w.
RS H212CRP322C Deposited carbon: 22K ohms +5%, 1/4 w.
RO 19A701250P219 Metal Film: 6.459% ohms £1%, 1/4 w
R1O 19AT01250R237 Metal film; 2.37K chms *1%, 1/4 w.
R12 HZ12CRP333G Deposited carben: 33K chms 25%, 1/4 w
RLE H2L2CRP347C Deposited carbon: 47K chms #5%, 1/4 w
R14 1%A701250P201 Metal Film: 1K ohms £1%, 250 YhCW,. 1/4 w.
RZ0 19A701250P356 Metal fil 37.4K ohms 1%, 1/4 w
R21 19m701250P41% Metal film: 150K ohms +1%, 1/4 w,
R22 H212CRP415C Deposited carbon: 0,15 ohms +5%, 1/4 w,
R23 H212CRP322C Deposited carbon: 22K ohms +5%, 1/4 w
R24 H2Z12CRP410C Deposited carbon: 100K ohms #5%. 174 w.
5
R26 H212CRE527C Deposited carbon! 2.7M obms $10%, 1/4 w.
R27 H212CRP21DC Deposited carbor: 10K ohms *5%, 1/4 w.
R28 H2Z12CRE382C Deposited carhon: 82K ohms 5%, 1/4 w.
R29 H212CRP322C Deposited carbon: 22K ohms 15%, 1/4 w.
R30 H212CRP347C Deposited carbon: 47K ohms 5%, 1/4 w.
thru
R32
R33 H212CRP468C Deposited carbon: ©0.68M ahms £5%, 1/4 w.
R34 HI12CRP310C Depusited carbon: 10K ohms +5%, 1/4 w.
R36 H212CRP310C Deposited carbon: 10X ohms 5%, 1/4 w
and
R37
R3S 19A701250P301 Metal f£ilm: 10K ohme # 1%, 1/4 w.
R39 19A70125GP330 Metal film: 20K ohmg 1%, 1/4 w.
R40 19A701250P451 Metal £ilm: 332K ohme =1%, 250 VDCW, 1l/4 w.
R4l 19A701250P318 Hetal Eilm: 15K ohms $1%, 1/4 w
and
R42
R43 13A701250F285 Metal £ilm: 7.SK ohms +1%, 250 VDOW, 1/4 w.
R4t 19A701250P281 Metal film: 6.81K ohms 1%, 1/4 w
R45 J9RIDL250P393 Metal £ilm: 90.9K ohms = 1%, 250 vDOW, 1/4 w.
R4% H212CRE415C Deposited carbon: 0.15M chms 5%, 1/d4 w.
R47 H212¢RP3220 Deposited carbon: 22K chms #5%, 1/4 w,
R4RB H212CRP3470 Pepesited carbon: 47K ohms £5%, 1/4 w.
E49 H2Ll2CRP251C Deposited carbon: 5.1K ohms #5%, 1/4 w.
RED H212CRP222C Deposited carbon: 2.2K ohms $5%, 1/4 w.
RS2 H2120RPR27C Deposited carbon: 2.7K chms #5%, l/4 w
R53 H212CRP251C Deposited carbon: 5.1K chms 2£5%, 1/4 w.
R54 15A700016P6 variable, cermet: 50K ohms £10%, 1/2 w
sim ta Bourns 3325H-1-503%.
R&% H212CRP212C Deposited cashon: 1.2K chms #5%, 1/4 w
RSE H212CRP2L5C Depasited c¢arbon: 1.5K ohms #5%, 1/4 w,
REZ 198701250P223 Metal film: 1.6%K chms +1%, }/4 w.
RE3 1987012509138 Metal film: 243 ohms +1%, 250 VDCW, 1/4 w,
RE4 H212CRP222C Deposited carbon: 2.2K ohms £5%, L/4 w.
RES H212CRP310C Deposited carbon: 10K ohms 5%, 1/4 w.
R6& H212CRPIATC Deposited zarbon: 47K ohms #5%, 1/4 w.
RE7 HZ12CRPZL2C Deposited carbon: 1.2K ohms 5%, 1/4 w.
REB W212CRPI1SC Deposited carbon: 15K ohms £5%, 1/4 w.
RED H212CRP3)0C Deposited carbon: 10K ohms 3%, 1/4 w.
R70% H212CRP315C Deposited carban: 15K ohms 5%, 1/4 w.
- - - - - - TRANSFORMERS - - - - - - — -
TL 1gA705720P1 Transformer, audie
and
T2

SYMBOL | GE PART NO. DESCRIPTION
————————— - TEST POINTS - - - - - - - -
TE1 19AT03248P11 Post: Gold Plated, 10 mm length.
thru
TP4
TP6 19A703248P11 Post: Gold Plated, 10 mm length.
- = = = = =~ « - INTEGRATED CIRCGITS - - - - - - -
Tl 19A70DOD29P44 bigital: BILATERAL SWITCH.
2 19a7019%9PL Linear: Voltage Regulator; sim to LM3L?T.
3 19A701783PL Linear: Quad Op Amp; sim to LM324.
U4 EPR70178%P2 Linear: Dual Op Amp; sim te LM35&.
————— - - - - - - SOCKETS - - - - - - - - - -
XFL1 19C¢320299G1 Connector. Imcludes: 19D416714P1 Shell
and 198718681P1 Contact, electrical.
XFL2
- - - - - - - - - MISCELLANEQUS - - - - - — - - -
198232901P7 Support .
NBOPI0C5ES Machine screw: pan head, steel.
N404P11B6 Lockwasher; internal: No. 4.
7141225P2 Nut, Hex: 4-40.

PRODUCTION CHANGES

Changes in the equipment performance or to simplify circuits are identified by a "Revision Let-
ter", which is stamped after the model number of the unit. The revision stamped on the unit in-
cludes all previous revisions. Refer to the Parts List for the descriptions of parts affected by
these revisions.

REV.A - Console Interface Board 19D438451G1
To improve tone detection, capacitor C12 was changed from 0.1 pF to pF.
Old part number was: T644ACP410K.

REV.B - Console Interface Board 19D438451G1
In some applications, the main level on the line input from the switch may cause the
COR of the analog voter to chatter. A jumper option is provided to allow a gain reduc-
tion of 10 dB.

R70 was added (H212CRP315C).
P3 was added (19A704852P1).
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SCHEMATIC DIAGRAM
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FOMER & CROUND CONNECTIONS ALL RESISTORS ARE 14 WATT UNLESS
CTHERWISE SPECIFIEA ANO RESISTCR MODEL MO REV LETTER
BEVICE +1av GND VALLES IN (HMS UNLESS FOLLOWED BY
PIN NO- PIN . K-1000 DHMS OR MEG-1i,.000,000 OHME. PLISD438451G1 B
0 i 7 CAPACITOR YALUES IN PICOFARADS ¢ EDUAL
TO MICROMECADFARALOS) UMLESS FDLLOWET
3 . T B LF=MICAOFARAGE. INOLCTANCE VALUES
1IN HICROHEMRYS UMLESS FOLLDWED BY UMLESS OTHERWISE SPECIFIED:
H 8 + MH=MILLYTHENRYS OF HedENRYS, ALL POLARIZED CAPACITORS ARE +/- 28%

ALL OTHER CAPACITORS ARE +/- 18X
ALL RESISTORS ARE «/- 5%

(19D438449, Sh. 1, Rev. 3)




