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MODEL VARI ATI ONS ’

Model MCC OOA uses the sane circuit board as the earlier MO OO Mdel,
but includes an inproved TALK/ LI STEN switch. Mdel MCO OB i ncl udes
resistor'R119 in the talk enable circuitry to accommodate operation with
the optional VC 6380 Beep Adder. Except for these changes, all infor-
mation provided in this instruction manual for the MO 00 Model is

fully applicable to the MCO OOA and MCC OB Model s.

SPECI FI CATI ONS
Rat ed CQut put: 10 watts rns

Frequency Response: Shaped for maximumintelligibility;
Approximately 800 Hz to 10 kHz

Distortion: Less than 5%

Tal k Noi se Level: -50 dB

Type of CQutput: Bal anced 25-volt line
Conpression Amplifier: RANGE: 20 dB

ATTACK TI MVE: 10 msec
RELEASE TI ME: 1.5 sec

Supervi sory Tone
(Li sten Mode Only): DURATION. |1 Q0 = 20nsec
REPETI TION RATE Every 15-20 sec
FREQUENCY:  Approximately 1.5 kHz

Sour ce Required: 28 Vdc

Unit Size: 19" panel x 3% high x 7% deep

SPECI FI CATI ONS SUBJECT TO CHANGE W THQUT PRI OR NOTI CE
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1. DESCRI PTI ON
1.1 Cenera

The Mbdel MCCO OO Communi cations Control Panel provides the
communi cations (intercom channel for the Rauland "D RECTCR'
Series School Sound/ Communi cations System Instant nonitoring
and two-way conmmuni cations can be obtained with any classroom
The roomis selected at the associated room sel ector switch
panel (s). The communi cati ons control channel is designated
the ORANGE "C' channel. Sinplified equi pment operation is
assured by using the orange color on all communications related
equi prent panel s, and having step-by-step operating instructions
screened on the communi cations control panel.

1.2 Features

The communi cations control panel provides the follow ng
feat ures:

-- State-of-the-art circuitry using integrated circuits for

| ogi ¢ switching and sonme audio anplification stages. This

m ni m zes power consunption, increases reliability, and reduces
mai nt enance costs.

-- Fast acting conpression anplifier with 20 dB dynam ¢ range
assures optinum operation under w dely varying listen and talk
input levels. This allows input levels to be preset during the
equi prent installation elimnating the need for volune controls
and their constant readjustnent.

-~ Amlifier output power rated at 10 watts rns into a bal anced
25-volt line provides anple power for talking to 20 roons
si mul t aneousl y.

| solated listen and talk inputs to the conpression anplifier
usi ng conputer-grade reed relays. This prevents cross-talk and
gi ves system operational priority to the commrunication contro
panel (console) operator

-- Sinple equi pment operation using PUSH TO TALK/ RELEASE- TO LI STEN
swi tch and front-panel nounted Sﬁgaker/nicrophone obt ai ns two-way
communi cations with classroom | evel adjustnents are required
by the equi pment operator.

-- O assroom personnel are alerted to the listening condition by
a brief tone signal which is sent every 15 to 20 sec to the
moni tored classroom

-- Conpatible with selective privacy operation. C assroons

equi pped with a PRIVACY or PVCY switch may prevent classroom
monitoring. Calls fromthe console are always heard in the

sel ected cl assroon(s) regardless of the privacy switch position.




-- Conpatible wth voice call operation. A separate voice call
circuit may be used allowing direct calls to the consol e operator
fromthe classroom bypassing selections nade at the room

sel ector switch panel.

-- Provisions for ready field addition of the Rauland Mdel CCPl QO
Adm ni strative Expander Kit. This kit allows admnistrative
comuni cati ons system operation with up to three Raul and Mdel

MDA OO Adm nistrative Centers.

-- Qperating power obtained fromthe conmon +28 Vdc power source
used for the "D RECTOR' Series equipnent.

1.3 Optional Call Origination Switches

There are several different call origination switches available
as optional itens for the "D RECTOR' Series School Sound/
Communi cations Systens. Select the switch that best suits the
specific classroomrequirements for your systemfromthe
followng |ist:

RAULAND  ANNUNCI ATOR ~ SWTCH SWTCH POSI TI ONS AND ACTI ON
MODEL METHOD TYPE PRI VACY NORVAL CALL
0s10 Voi ce or 3-position Locking Spring return Monentary
Vi sual ever from call
o511 Voi ce or 2-position  ------- Spring return Monentary
Vi sual | ever from cal l
2304F-A Vi sual Pushbutton  ------- —=--==------ Monent ary
2307 Vi sual 3-position Locking Spring return Monentary
rocker from call
2302 ----- Rotary -—===--- L | ocki ng T | ocking

2. | NSTALLATI ON

2.1 Introduction

The Communi cations control panel is available either as a
factory installed item conpletely prewired and tested as an in-
tegral part of a "D RECTOR' Series School Sound/ Comunications
System or separately for field installation into an existi n?_ sound
system Sufficient information is provided to do a typical field
installation. Not every application or interface problemis
described. The intraunit connections between the conmunications
control panel and the itens that conprise a "Dl RECTOR' Series
System are shown on the wiring diagramin the instruction manual
provided wth either the Mdel MCAI OO or MBI OO Master Control Panel.



2.2 Equi pnent Damaged in Transit

Thi s equi prent has been carefully inspected and tested at
the factory prior to shipment. If the equipnent was damaged in
transit, notify the transportation conpany Inmmediately to place
your claim

2.3 Munting Comuni cati on Control Panel (Field Installation Only)

The comuni cations control panel may be mounted in any
standard 19-inch rack. The m ninum space requirenments are:

3% high by 7% deep. Remenber that sufficient open space nust
be kef)t behind the chassis for making equi pment connections and
to ?I | Iow accessibility for equi pment mai ntenance. Munt panel
as foll ows:

Step 1. Secure chassis to the rack with screws through the four
nmounti ng hol es provi ded. It is recomrended that [0-32 or I|arger
hexagon head screws be used. Raul and supplied racks require
10-32 x 3/8" self-locking screws, and turrets require 10 x 3/8"
sheet netal screws and 10-2 Tinnerman-type nuts. The nounting
hardware is supplied with the equi pnent.

Step 2. Install front panel on chassis using the two 6-32 x 3/8"
bi nder head screws supplied.

2.4 Intraunit Wring Check List (Comunications Control Panel)

~ Use the following check list to verify that factory installed
wiring is intact, and as a guide for making connections in the
i el

field.

MCCl COB
Ter m nal Functi on Connect _To Present (V)
B None Not Used
c Audio In/Qut MCRI COA; Term 17
(074 TP Cable Shield MCRI COA; Term 13
c2 Audi o | n/ Qut MCR COA; Term 16
P +28 Vdc | nput PSX29A or SAX60/100
4 None Not Used
z Conmon PSX29A or SAX60/ 100
M +12 Vdc Qut put Optional Applications
T Di sabl e Supervisory Tone Optional Applications
Y Beep Enable For VC-6380 SW.25; TermL.
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2.5 Connecting Voice Call Oiqgination Lines

In intercom systens using voice call origination fromthe
classroom one tw sted-pair shielded cable is "l ooped" between
all classroons equipPed with voice call origination swtches and
Is connected to the follow ng termnals:

MCCl OO

Term nal Functi on
d Voice Call In
cz Cabl e Shield
c2 Voice Call In

2.6 Equi pnent G oundi ng

In any sound system the audi o common nust be connected to
t he equi pnent chassis at some point in the system To mnimze
the possibility of ground IooES and resultant hum pick-up, it is
recommended that only one such connection be made I1n the entire
sound system For the "DIRECTOR' Series System this connection
shoul d be nade between the switch bank ground buss and term nal
23 on the Mbdel MCAI OO Master Control Panel.

3. INITIAL ADJUSTMENTS AND LEVEL SETTI NGS

3.1 Introduction

Setting levels requires two nmen: the first nan at the communi -
cations control panel to nake the required adjustnment; and the
second nman at strategically |ocated classroons to hear the sound,
fol l ow voice instructions, and reply as required. One 1.2 k + 5%
Y2 watt resistor is required when adjusting the |NPUT BALANCE -

to cancel hum or noise introduced by the speaker Iines.

3.2 Input Bal ance Adjustnent

Step 1. In a distant classroom have assistant disconnect the
spgakﬁp and connectone 1.2 k + 5% % watt resistor across the
audi o | ine.

Step 2. Place appropriate classroom selector switch on the room
sel ector switch panel in C position.

Step 3. Adjust | NPUT BALANCE control (R105), accessible fromthe
rear chassis, for mnimm hum or noise.

Step 4. Disconnect the 1.2 k load resistor and reconnect the
speaker.

Step 5. Place classroom sel ector switch on the room sel ector
switch panel in OFF position.




3.3 LI STEN LEVEL ADJUSTMENT

Step 1. In a distant classroom have assistant place call
origination switch in NORVMAL position, if roomis so equipped.

Step 2. Place appropriate classroomselector switch on the
room sel ector switch panel in C position.

Step 3. Have assistant talk into the classroom speaker using
a normal voice |evel.

Step 4. Adjust LISTEN LEVEL oontrol (R45), accessible fromthe
rear chassis, for the desired nonitor speaker volune |evel.

Step 5. Place classroom selector swtch on room selector swtch
panel in OFF position.

3.4 TALK LEVEL Adj ust nent

Step 1. In a distant classroom have assistant place call origin-
ation switch in NORMAL position, if roomis so equipped.

Step 2. Place appropriate classroom selector switch on the
room sel ector switch panel in C position.

Step 3. DePre_ss and hold the PRESS-TO TALK/ RELEASE TO LI STEN
switch. Talk into nonitor speaker grille using a normal voice
| evel ,

Step 4. Adjust TALK LEVEL control (R44), accessible from the
rear chassis, for'the desired classroom volune |evel.

Step 5. Place classroom selector switch on the room sel ector
switch panel in OFF position.

4. OPERATI NG | NSTRUCTI ONS

4.1 Introduction

Two- Wy conmmuni cations (intercon) and/or nonitoring can be ob-
tained with any classroom selected at the room selector switch
panel (s). Inmedi ately upon neking the room sel ection, a brief
supervisory tone signal 1s automatically sent to the sel ected
cl assroom al erting classroom personnel of the Iistening con-
dition. The supervisory tone signal is sent every 15 to 20 sec
thereafter during classroomnonitoring. The PRESS TO TALK/ RE-
LEASE TO LI STEN switch is used with the panel -nmounted speaker/
m crophone to comunicate with the selected classroom No talk
or listen |level adjustnents are nade by the consol e operator,
as these are preset during the equipnent installation.



Instructions for operating with the adm nistration comunications
system are provided separately with the respective equi pnent.

4.2 To Mnitor O Call d assroom

The cl assroom may be equi pped for sel ective privacy operation.
If bsed, the console operator can not nonitor the classroom even though
the classroom has been selected. However, the console operator is al-
ways able to talk to the classroom personnel. Proceed as follows:

Step 1. Place the desired classroom selector switch on the room se-

| ector switch panel in the C position. The alerting tone is autonat-
ically sent imediately upon making the room sel ection and every 15

to 20 sec thereafter while operating in the |istening node. No class-
room sound i s heard during these brief transm ssions.

Step 2. O assroom sound shoul d be heard fromthe panel -mounted speak-
er/ m crophone. | f the classroomsound is not heard and nonitoring is
required, go to Step 3 and advise cl assroom personnel to place the
call origination switch in its normal position. Upon conpletion of
nmoni toring, place the classroom selector switch on the room sel ector
panel in the OFF position.

Step 3. To talk to classroom personnel, depress and hold the PUSH TGO
TALK/ RELEASE TO LI STEN switch while speaking into the speaker/ m cro-
phone using a normal voice |evel.

Step 4. To hear the reply, release the PUSH TO TALK/ RELEASE TO LI STEN
swi tch. Proceed using this PUSH RELEASE nethod until the, conversation
is conpleted. Renenber that conversation occurs only in one direction
at a tine and the consol e operator can "tal k-over" (override) the

cl assroom exercising operational priority.

Step 5. Upon conpletion of the conversation, place classroom selector
swtch in the OFF position.

4.3 To Answer A Call From d assroom

C assroonms may call the consol e operator using voice or audible/
vi sual neans dependi ng upon the nethod provided in the intercomsystem
Voice calls originated in the classroom are heard by the consol e oper-
ator regardl ess of the roomsel ector switch position. Audible/visual
calls originated in the classroomsound a chinme and |ight an annunci a-
tor lanp above the respective roomselector switch. Then, the console
operator selects the respective roomand proceeds with the PUSH TO
tal k/ RELEASE TO LI STEN net hod of communi cations, described in the
preceedi ng paragraph.
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5. THECRY OF OPERATI ON

5.1 Introduction

The circuitry used in the comunications control panel is
mai nl y analog for amplifying the incom ng and outgoing intercom
audio. Digital circuits are used for listen/talk operational
mode selection and for relay control. The analog circuits _
are described using functional signal flow The digital circuits
are described using active and inactive ternms. This permts the
circuit description to be used for troubl eshooting purposes. _
Transistor and integrated circuit biasing is not described. This
type of information is provided in technical textbooks found in
most libraries. Refer to the schematic diagram provided at the
rear of this instruction manual for circuit details.

5.2 Comruni cati ons Channel Audio Anplification

5.2.1 I ntroducti on

Communi cations (intercom audio anplification is provided
by: (1) preanplifier @ and conpression anplifier 1C5 and | C4;
and (2) power anplifier @, Q7, Ql, Ql2, @ and Q13. I ncom ng
(l'isten) audio or outgoing (talk) audio is swtched into these
anplification stages by the digital gating circuits and the
listen/talk relays.

In the listen node, listen relays RY2 and RY3 are energi zed,
and listen analog switch I3-C is closed. Relay RY2 connects
the line transforner listen winding to preanplifier @. Relay
RY3 connects the power anplifier output to the speaker/ m crophone.
Switch 1C6-C routes the conpression anplifier ou%gut to the power
anplifier input. In the talk node, talk relays RYl and RY4 are
energi zed, and talk analog switch 1C6-B is closed. The anplifi-
cation stages and speaker/ m crophone are sw tched accordingly.

522 Preanplifier @ and Conpression Amplifier IC5 and IC4

Listen audio fromthe line transforner or talk audio from
the speaker is applied to preanplifier . A voltage gain of
about 30 is provided by @, sufficient for operating conpressor
IC5 within its optinum range. Conpressor |C5 and peak detector
|C4-C forma conpression anplifier keeping the audio output |evel
relatively constant for widely varying inputs exceeding the
"knee- of - conpr essi on".

The conpression output is nonitored by the peak detector.
Wienever the peak voltage exceeds the threshold |evel, the
output of 1C4-C goes positive. The positive pul ses obtained
are rectified by D6 and the resultant dc level is added to the dc
control voltage on pin 6 of 1C5. An increase of dc level at
pin 6 decreases the gain of 1C5. =~ A second gain control input
Is provided to IC5 at pin 4. This input is used to nonentarily
cut-off the conpressor when clicks are sensed during operation
of the TALK/LI STEN switch.



SERVICING NOTE

To disable the conpressor for trouble-
shooting purposes, tenporarily ground
t he anode of D6.

5.2.3 Power Amlifier @ Q7 QI Q2 @ and Q3

The compression anplifier output is routed through either
talk |evel control R44 and talk analog switch 1C6-B, or listen
| evel control R45 and listen analog switch 1C6-C and is applied
to the power amplifier. Preanplifier Q@ and predriver Q7 are
directly coupled providing sufficient voltage anplification and
current for driving conplenentary-synretry connected drivers
Al (NPN) and Q2(PNP). These transistors have fixed bias
and operate as emtter-followers conducting on opposite ex-
cursions of the input signal from@/. The outputs of QI and
QL2 are directly coupled to Pomer amplifiers @ and QL3
providing current boost. Effectively, a push-pull output is
obtained from@ and QL3. The total voltage gain through the
power anplifier is about 100 times.

Transistor (B operates as a tenperature sensor preventing
thermal run-away of power anplifiers @ and Q3. The three
transistors are nounted on the same heat sink. Wen nore heat is
ﬂenerated by @ and QI3 than can be safely dissipated in the

eat sink, the outer case tenperature of B increases. This
forces B into a heavy conduction rate placing a high positive
voltage on the base of Ql2. Both Q12 and Q13 turn off renoving
the dc emtter source to QI and @ which turn off. Nor mal

circuit operation resumes when the heat sink tenperature decreases
to a safe |evel

SERVICING NOTE

Al transistors in the power anplifier
circuit are directly coupled. A failure
in one stage will change the dc |levels
on the subsequent stages. Use a high

i npedance vol t neter en neasuring

the dc voltages. Conpare readings
obtained with those shown on the
schemati c diagram
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5.3 "C' Buss Sensing G rcuit

The "C' buss sensing circuit swtches the conmmunication control
panel circuitry to the 1dle (standby) or Ilistening nodes by placing
a dc level on d and sensing the dc level returned on C2. The "C'
buss is connected to the classroom speaker via the nornally cl osed
contacts on the associated MCRIOO Master Control Relay and the
respective classroomsw tch'on the room sel ector switch panel

If a classroomis not selected for nonitoring, the "C' buss
is an open circuit. Termnal C2 and pin 2 of "C' buss sensor
| are clanped | ow through R109. The operational anplifier output
at pin 6 goes high switching all circuits to the idle node. Ref er
to Paragraph 5.4 for idle node circuit details.

Wien a classroomis selected for nonitoring, the classroom

speaker transforner coil conpletes the "C' buss circuit. Term nal
C2 goes positive which is applied to pin 2 of "C' buss sensor
Id. The operational anplifier output at pin 6 goes |ow swtching

all circuits to the listening node. Refer to Paragraph 5.5. for
listening node circuit details.

A cl assroom equi pped with a PRI VACY or PVCY switch may prevent
classroom nonitoring. Selecting this node grounds the classroom
speaker transformer center-tap. The C2 line is clanped |ow
placing a lowon pin 2 of 1d. Al circuits switch to the idle
node. Note that calls fromthe console are always heard in the
cl assroom regardl ess of the privacy switch position.

5.4 |dle (Standby) Mde

Wth no classroons selected, the "C' buss is an open circuit.
Pin 2 of "C' buss sensor IO is clanped |ow, causing its output to
go high. This switches the audio processing and gating circuits to
the idle node. The followng circuit conditions are obtained:

(1) relays RYl through RY4 de-energize, disabling the speaker/
m cr ophone and opening the |ine transforner:

(2) supervisory tone tiner IC4-B is disabled,

(3) tone analog switch 1C6-D opens;
(4) listen analog switch 1C6-C cl oses; and

(5) talk analog switch |C6-B opens.

The high fromthe "C' buss sensor is applied to relay disable
switches @B and Ql6, and to pin 5 of tinmer enable gate |C2. Swi t ches
@ and Q16 turn on, turning off relay driver 2 and QL5, respectively.
Listen relays RY3 and RY2 de-energize, opening the listening circuit
to the line transformer and to the speaker/m crophone. Transistors
X and QL7 provide the current source for the four listen/talk
relays? These transistors permt renote on-off control of the
relays during operation with the optional adm nistrative conmunications



system In this application, Q and QL7 are always on because
of the fixed bias obtained with Rl6 and R83 grounded.

The high on pin 5 of tiner enable gate 1C2 causes its outPut
to go | ow I nverter |1 C7 places a high through D10 on pin 6 o
supervisory tone tinmer |CA&-B.  This keeps the output of IC4 | ow
inhibiting the timer. The low fromthe timer is applied to:(a)
the control line to tone analog switch 106-D; (b) pin 6 of talk
relay enable gate 1C3; and (¢) pin 1 of click elimnator gate |C2.

(a) Tone analog switch |C6-D opens,_Preventing supervi sory tones
frombeing routed to the power anplifier for possible transm ssion
over the communications channel

(b) The low on pin 6 of talk relay enable gate IC3, along wth the
low on pin 5 fromthe talk enable gating circuit (see next paragraph)
causes the output of 1C3 at pin 4 to go high. Pin 6 of inverter IC/
places a low on relay drivers Ql4 and(g, and on pin 8 of listen
switch gate 1C3. Transistors Q4 and turn off, de-energizing
talk relays RY4 and RYl, respectively.

The talk enable gating circuit places a low on pin 5 of talk
relay enable gate I1C3 as follows. Since the TALK/LISTEN switch is
not en%aged, pin 1 of talk enable gate IC3 is high through D and
RI. The gate output goes |low which is inverted tw ce; once by
| C2, as all inputs to IC2 are |ow, and once by |IC7.

(c) The low on pin 1 of click elimnator IC and the |ows on
pins 2 and 8 fromthe pull-down resistors cause its output at

pin 9 to go high. Inverter IC/ places a |ow on pin 9 of listen
switch gate 1C3. Both inputs to IC3 at pins 9 and 8 are now | ow,
and its output goes high. This places a high on the control |ine

to listen analog switch 1C6-C closing the switch. The conpression
anplifier output is routed to the power anplifier, reaq% for in-
stant processing of a voice call fromthe classroom e high on
pin 12 of talk swtch gate IC3 causes its output to go | ow. Thi s
places a low on the control line to talk analog switch 1C6-B
opening the swtch.

Al circuits are nowin the idle node waiting for either a

room sel ection to be made for classroomnonitoring, or for a
voice call to be received fromthe classroom

5.5 Listening to C assroom

Wien a classroomis selected for nmonitoring, termnal C2 ?oes
positive which is applied to pin 2 of "C' buss sensor 10. Its
out put goes IOM/smAtchin% the audio processing and gating circuits
to the |istening node. he follow ng circuit conditions are

obt ai ned:

(1) listen relays RY2 and RY3 energize, enabling the listen circuits ‘.
to the speaker/ m crophone and to the line transfornmer:

(2) talk relays RYl and RY4 renain de-energized, disabling the talk
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circuit: and

‘ (3) supervisory tone tiner IC4A-B is enabled.

SERVI CI NG NOTE

A cl assroom sel ection can be easily sinulated
in the service shop by junpering d to C2
through a 1.2 k + 5% % watt resistor.

The |ow fromthe "C' buss sensor is applied to relay disable
switches @@ and Ql6, and to pin 5 of tinmer enable gate C2. Sw tches
@ and QL6 turn off, enabling relay drivers @ and QL5 and energi zi ng
l'isten relays RY3 and RY2, respectively. Rel ay RY2 connects the
line transforner listen wnding to preanplifier . Relay RY3
connects the power anplifier output to the speaker/ m crophone.

The low on pin 5 of timer enable gate 1C2, and the | ows on
pins 4 and 3, cause the output of I1C2 to go high enabling supervisory
tone timer |CA-B. See Paragraph 5.6 for timer circuit details. The
timer output is low for 15 to 20 sec and then goes high for
100 + 20 nsec. When the tiner output is low, It causes the sane
sequence of events to occur as previously described in Paragraphs
5.4 (a), (b) and (cl.

5.6 Supervisory Tone Transm ssions to C assroom

Supervisory tone generator |C4-A runs continuously producing
an audio tone frequency at about 1.5 kHz.  Supervisory tone tiner
| CA-B controls the gating circuits that swtch the tone generator
output into the power anplifier. Selecting a classroomfor nonitoring
or receiving a voice call fromthe classroomactivates the tone
timer. The supervisory tone is imediately sent to the classroom
and is sent every 15 to 20 sec thereafter while operating in the
listen node. The supervisory tone duration is about 100 nsec.
No classroom sound is heard during these brief tone transm ssions.

Supervisory tone generator I1CA-A is an operational anplifier
that functions as a sinewave oscillator. Positive feedback is
applied to the non-inverting input at pin 2 through C39 and R99.
D odes D12 and D13 are transient suppressors. The oscillator
frequency is determned by the values of R97 and C35.

Supervisory tone timer IC4-B is an operational anplifier that
functions as a positive pulse generator with a very long 15 to 20
sec off period and a short 100 = 20 nmsec on period. The |long off
tine constant is determned by the values of R86 and C33. time
is determned by the values of R0 and C33.

. During the idle and talk nodes of operation, the tiner is reset
and its output is low Timng capacitor C33 is kept charged to
213 of supply voltage through DO R89 and IC7. The low tiner
out put opens tone analog swtch |C6-D, preventing tone distribution.
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Wien a roomis selected for nonitoring or an incom ng voice,
call is received, line C goes positive. The positive going
transition is coupled through R 17 and C46 to the base of first
beeB switch Q18, which turns on. This rapidly discharges C33
enabling the timer, which imediately produces its first positive
output pulse. The positive pulse is applied to: (1) tone anal og
switch ICGD;, (2) pin 6 of talk relay enable gate 1 C3; and (3)
pin 1 of click elimnator gate |C2.

(1) Tone analog switch ICG D closes routing the output of
tone generator I1C4-A to the power anplifier.

(2) The high on pin 6 of talk relay enable gate I C3 causes
Its output to go |ow | nverter | C7 places a high on pin 8 of
listen switch gate IC3 and on talk relay drivers Ql4 and Q. The
outPut of listen gate 1C2 at pin 10 goes |ow which open |isten
analog switch 1C6-C. Transistors Q4 and @ turn on energizing
talk relays RY4 and RYI. Listen relay drivers Q5 and Q@ turn
of f de-ener?izing listen relays RY2 and RY3. Relay RYl swtches
t he speaker/ m crophone into the audio circuits at preanplifier @b.
Rel ay RY4 switches the power anplifier output to the line trans-
former talk w nding.

(3 The high on pin 1 of click elimnator gate | C2 causes its
output to go | ow. | nverter | C7 places a high on pin 9 of listen
switch gate I C3 which goes |ow opening talk analog swtch |C6-B.

Wien the increasing positive voltage on line C2 stabilizes,
positive bias is no longer coupled to first beep switch Q8. The
swtch turns off and has no effect on subsequent |isten node cir-
cuit operation. The length of the first beep is determ ned by
the time required to charge C33 through R0 to 2/3 of supply
voltage. This time is |longer (about 500 msec) than subsequent
beeps because C33 is initially discharged to a | ower voltage by
switch Q8.  Wen C33 has charged up, he timer output goes |ow
and all circuits revert to the listening node, as previously
described in Paragraph 5.5. After 15 to 20 sec, C33 is discharged
to I/3 of supply voltage through R86. The tiner output goes high
and the timng cycle repeats for as long as the equipnment is
continuously operated in the |isten node.

SERVICING NOTE

The tone timer may be disabled for

t roubl eshooti ng purposes by junping
terminal T to terminal Z  This keeps
the circuits in the idle or listen
nodes if the talk node is not selected.

-14-




‘ 5.7 Talking to O assroom

When the TALK/ LI STEN switch is depressed, both inputs to
talk enable gate IC3 at pins 1 and 2 are |ow The output of 1C3
goes high and is inverted twice, once by IC2 and once by I|C7.
A high is placed on pin 5 of talk relay enable gate 1C3 and on
pin 3 of timer enable gate |C2. The talk relay enable gate goes
| ow at pin 4. Inverter 1C7 places a high on pin 8 of listen gate
switch 1C3 and on talk relay drivers Ql4 and Q. The listen gate
switch goes |ow opening listen analog switch 1C-C.  Talk rel ays
RY4 and RYl energize turning off listen relay drivers QL5 and
@, which de-energize listen relays RY2 and RY3.

The high on pin 3 of timer enable gate I1C2 causes its output
to go | ow This resets supervisory timer [C4-B through DO R89
and | C7. The low timer output opens tone analog switch |C6-D.
Alow is also applied to pin 1 of click elimnator gate I|C2.

Since all inputs to this gate are low, its output goes high. In-
verter 1C7 places a low on pin 13 of talk switch gate |C3. Thi s
low with the low on pin 12 from IC3 pin 10, cause the output'at pin
11 to go high, closing talk analog swtch I|GC6-B.

5.8 dick Elimnation

Wien the PUSH TO TALK/ RELEASE TO LI STEN switch is depressed
. there is a slight delay before the talk node is enabl ed. Thi s
del ay provides enough tine to prevent the switch closure "click"
from being acoustically coupled into the audio anplification
st ages. The time delay is provided by the relatively slow discharge
of A through R2 which keeps pin 1 of talk enable gate I1C3 from
i medi ately going |ow The listen node is imediately enabled
when the PUSH TO TALK/ RELEASE TO LISTEN switch is rel eased, as
DI is forward biased and places a high on pin 1 of I|C3.

. Switching transients are sensed by click elimnator |C2 which
produces a dc level that tenporarily turns off conpressor 1G5,
preventing clicks from being heard. Wien the output of talk relay
enable gate IC3 at pin 4 changes states, either C32 or C31 starts
to charge up. This places a tenmporary high on either pin 8 or 2 of
click elimnator 1C2. The output of I1C2 at pin 9 goes |ow and
is inverted by 1C7, forward biasing D5. A positive voltage is
applied to pin 4 of conpressor IC5 turning off the conpressor.

The conpressor remains off for as long as it takes for D5 to be-
come reversed biased, when C32 or C31 is fully charged, and d 2
has discharged through R32. Wen operated with the optional adm n-
istrative center, the charge time of G2 is decreased for com
patibility with VOX operation. A high placed on terminal 9
switches R6 and D2 in parallel with R32.

6. MAI NTENANCE
' 6.1 Pushbutton Switch Replacenent

Step 1. Renmove front panel by unscrewi ng two screws.
Step 2. Renmove cap from switch by pulling outward on cap.

1ic



Step 3. Renpve nut securing switch to front chassis. (M 00 only)
Step 4. Pull swtch out of its front-chassis mounting

Step 5. Replace switch and re-install front panel.

6.2 Defeating Periodic Supervisory Tone Transm SSions

The periodic supervisory tone transm ssions that normally
occur during the listening node may be objectionable. These
transm ssions can be defeated by junpering termnal T(stop re-
peating supervisory tone) to termnal Z (circuit common). The
first tone will be transmtted even though this junper
modi fication is made.

6.2 Addi ng Mbdel CCPI OO Adm nistrative Center Expander

Field installation instructions for adding the Mdel CCPI QO
Adm ni strative Center Expander are supplied with the equipnent.

7. UNIQUE | TEM5 PARTS REPLACEMENT LI ST.

The majority of electrical parts used in the conmmunications
control panel are readily obtainable fromlocal parts suppliers.
Only those itens which are difficult to obtain or are factory
sel ected are listed. Conmponents mounted on the circuit board can
be easilg | ocated as the reference designator is screened on the
circuit board. Use routine circuit tracing procedures to |ocate’
chassi s-nounted conponents.
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Raul and
Part Nuober

| NAS7A
I N4002

EC- 0013
EC- 0024
EC- 0030
EC- 0035
EC- 0042
EC- 0052
EC- 0053
EC- 0062

RP- 152A
RP- 503AE

X-0616

LO 0276

ET- MJE- 371
ET- MJE- 521
ET- MJE- 3055
ET- MPS- A0S
ET- MPS- A18
ET- MPS- A55
*ETS- 014A

*

This item nust be ordered from Rauland as it

Descri ption
DI QDES:

Silicon: signal
Silicon: rectifer

[ NTEGRATED C RCUI TS:

Qperational Amplifier: type 741

Quad QOperational Amplifier; type 4136
Quad Two- | nput NOR Gate; type 4001
Triple Three-Input NOR Gate: type 4025
Hex Inverter Buffer: type 4049

Quad Bilateral Analog Switch; type 4016
Squel ch Amplifier: type 370

Regul ator; 12V, type 7812CK

POTENTI OMVETERS:

1.5 k-ohns
50 k-ohns

SWTCH pushbutton; nonentary action
Mdel : MO QO MCA COA and MCC OOB

Sw t ch: X- 0616 X-0621
Cap: QP- 0745 QP- 0754

TRANSFORMVER:

Audi o

TRANSI STORS:

NPN
NPN
NPN, power anplifier
NPN
NPN
PNP
NPN

a specific operating characteristic.
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DRG No KC-1303

DATE

10-19-77

NOTES:

I. UNLESS OTHERWISE SPECIFIED COMPONENT VALUES SHOWN ARE AS FOLLOWS
RESISTANCE IN OHMS =+ 10% K= 1,000 M= 1,000,000 RESISTORS ARE /4 WATT
CAPACITANCE IN MICROFARADS P= PICOFARAD

2. A INDICATES COMPONENT TOLERANCE OF *5%

3./7}7 DENOTES CONNECTION TO CHASSIS.

% DENOTES CONNECTION TO CIRCUIT COMMON.

4. [__:] DC VOLTAGES SHOWN ARE NOMINAL VALUES MEASURED TO CIRCUIT COMMON
WITH NO SIGNAL INPUT AND 20,000 OHM PER VOLT METER.

5. ( ) A.C VOLTAGES SHOWN ARE NOMINAL VALUES AT 3KHt MEASURED TO CIRCUIT
COMMON WITH 1.0 M INPUT IMPEDANCE A.C. VOLTMETER.

6. OPERATING MODE AND CIRCUIT sTATUS. DIAGRAM SHOWN IN CONSOLE TALK MODE B(ii).

OPERATION T/L| TERMINAL NO ANALOG| SWITCH | CONTACTS ON RY
TALKING [ LISTENING |SW|3 |4 |6 ]ota|B|c|D]|1 |22 ]|a
(A) IDLE oP|Lo|Lo jLo jLojor|opP|cL|orPlor|oOP|OP | 0P

(B) i) ROOM STA. CONSOLE oP|Lo [LO Lo N0 |or |op |cL joP|oP |cL |CcL |OP
ii) CONSOLE ROOM STA |cL|Lo |LO|LO|Lo|or |cL [oPjoP]cL|orP|OP|CL
iiil) SUPERVISORY TONE OP|LO|LO [LO|LO|OP|OP |OP|CL |cL |OP |OP|CL

(C) i) CONSOLE ADM CENTER |OP |HI [HI [LO| HI |CL [CL|OP|QOP|CL |OP|OP |OP
ii)ADM CNTR CONSOLE OP |LO |Ht (LO[HI |OP |OP |CL|{OP|OP |OP |CL|OP

(D) ) ROOM STA  ADM CENTER |OP|LO |LO| HI [HI |cL |or |cL|oP]| or|cL |oP |oP
i)ADM CNTR, ROOM STA  |oF|HI |LO|HI |HI [oP|cL|OP| OP|OP |oP |OP|CL
iii) SUPERVISORY TONE OF|LO [LO|HI [HI |oP|or |OP|CL|oOP |OP|OPIcCL

OP -OPEN CL- CLOSED HI > 10VvDC LO < 2vDC

COMPONENT CHART | COMPONENT CHART I
01,Q2,Q3,08,Q14, IC NO.| RAULAND P/N| DESCRIPTION ¥ SUPPLYCT TYPE
: ETS-014A

Q15,Q16,Q18 1 EC-0013 OP AMP 714 [ 741
Q4,07,Q17 MPS-AS55 | 2) EC-0035 TRIPLE 3INPUT NOR[14 | 7 [4C25
Q5 MPS-A18 {3y | EG-0030 QUAD 2 INPUT NOR[14 |7 14001
Q6 MPS - A5 4 - | EC-0024 QUAD OP AMP 1|7 [a136
Q9,013 MJE -3055 5 EC-0053 AGC AMPLIFIER 1417 13270
Q10 (EC-0062) MC7812CT {c) [ ec-o052 QUAD ANALOG Ssw. [14 |7 [4016
aon MJE-521 7 | Ec-o0042 HEX INV.BUFFER |16 (8 [4049
Q12 MJE-3714

D1-D6, DB-D14 IN457A

RY1,RY2,RY3 RY4 D-0189

€A
YTMZHP 748 8. TERMINALS ARE LOCATED ON BOARD AS
I ITTITTTTF SHOWN.

| SH SG

o o

oTH
9. R119 AND CONNECTION FROM TERMINAL

°Té ‘Y'TO TERMINAL '12' ARE NOT INCLUDED
‘2 ON MCCIOO & MCCIOOA.
N
MODEL MCC I00B
(e’ © COMMUNICATION CONTROL PANEL
. RAULAND BORG.
N ~ CHICAGO, ILL
L MADE IN U.S.A.
L 3 KC-1303




