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** IMPORTANT **

The equipment covered in this manual is to be
installed by trained, experienced service and
installation technicians. Please read entire
manual before proceeding.

SHIPPING DAMAGE

Upon receipt of equipment, the carton should be
checked for external signs of shipping damage. If
damage is found, the receiving party must contact the
last carrier immediately preferably in writing,
requesting inspection by the carrier’s

agent.

GENERAL

These instructions explain the operation, installation
and troubleshooting of the MC9* AE controller.

All internal wiring is complete. Only attach low
voltage field wiring to designated terminal strips.

The controller isfor use with Bard air conditioning wall
mount series unitsonly. The MC9* AE isfor use with
units with economizers. The MC91A isfor use with air
conditioning units without economizers. It isnot
intended for use with heat pumps.

The MC94AEH requires specially rated air
conditioners. See Theory of Operation section.

Each unit should be sized to handle the total load of the
structure.

It is recommended that afive (5) minute compressor
time delay relay beinstalled in each unit.

THEORY OF OPERATION

The master controllers are used to control two wall
mount air conditioners from one thermostat. It provides
total redundancy for the structure and equal wear on
both units. It is used with units with or without
economizers on the air conditioner units but both units
must be equipped alike. That is, both must have
economizers. See Figure 3 for component locations.

The MC92AE has an additional feature that allows the
economizers in both units to provide free cooling in the
event of compressor failure in both units. Refer to
sequence of operation for explanation of this feature.
The air conditioners must be equipped with “J" or “M”
control module, i.e.. WA361-A10XXXXXJ, to provide
thisfeature. Thisisafactory installed feature only.

The MC93AE has an additional feature. The lead unit
blower is energized continuously on thismodel. When
the controller switches lead/lag units, the blower of the
new lead unit is then energized continuously.

The MC94AE and the MC97AE-1 has adifferent
cooling sequence of operation and may be used with
units with or without economizers. See Sequence of
Operation. Both units must be equipped alike.

The MC94AEH and MC96AEH have the same cooling
sequence as the MC94AE. The MC94AEH has a built
in humidistat that allows for dehumidification by using
electric reheat. This application requires specia air
conditioner models rated for concurrent operation of
compressor and electric heater.

The MC96AEH also may be used with units with or
without economizers and has a built in humidistat that
alows for dehumidification using electric reheat.
Standard air conditioners with electric heat can be used
since 2nd stage heat islocked out.

TIMER

Thetimer isa 24 hour or 7 day on/off timer. The
change over period is user selectable. Once every
period the timer contacts switch positions. This
determines which unit will be the primary unit and
which will be the secondary unit for the next period. At
the end of this period, the contacts switch again and the
primary unit becomes the secondary unit and vice versa.
Every 24 hours or 7 days the primary and secondary
units switch providing equal wear on the units. Thisis
done by energizing of de-energizing relays R1 and R2
every 24 hours. For 24 hour operation, connect timer
speedup switch between pins 6 and 7. For 7 day
operation, connect timer speed up switch between pins 6
and 4. For timer speed up, push and hold timer speedup
switch. Release switch after controller has switched.
Timer speed up is supplied for ease of troubleshooting.

ALARM CIRCUITS

The MC91AE, MC92AE, MC93AE, MCY4AE,
MC94AEH and MC96AEH are equipped with three (3)
alarm circuits: power loss alarm, high temperature
alarm and low temperature alarm. MC97AE-1 does not
have the power loss alarm.

All alarm circuits have both normally open and
normally closed dry contacts.

The MC97AE-1 is equipped with a high temperature
and low temperature alarms with both normally open
and normally closed contacts. A normally open and
normally closed compressor lockout alarm is also
included for both units.

POWERLOSSALARM

All Models except MCO7AE-1 are equipped with a
power loss alarm relay.

The power loss dlarm relay, R6, is normally energized.
Upon power loss, the relay will de-energize and switch
contact positions sending the alarm.
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HIGH TEMPERATUREALARM

The high temperature alarm thermostat energizes the
high temperature alarm relay, R4, and an interlock relay,
R3, that ensures that both units are on line if the high
temperature alarm thermostat setpoint is exceeded.

LOWTEMPERATUREALARM

The low temperature thermostat energizes the low
temperature alarm relay, R5, if the temperature of the
structure drops below the low alarm thermostat setpoint.

SMOKE/FIREALARM SHUTDOWN

The MC series controllers can be connected to aNC
smoke or fire alarm circuit. Opening of the circuit will
deactivate the controller and turn off both air
conditioners. The yellow 24V wire from transformer
secondary to the lead/lag timer should be cut and
connected to the NC smoke/fire alarm circuit.

THERMOSTAT

Asin normal installations, the thermostat is the primary
control of the room conditions. The thermostat is
equipped with a heating setpoint lever, cooling setpoint
lever, system off-auto switch, and fan switch. Thefan
switch is unused and should be l€eft in the auto position.

SEQUENCE OF OPERATION

COOLING — MC91AE, MC92AE, MC93AE

1. Onacal for first stage cooling, the blower and
economizer of the primary unit is energized.

2. On acall for second stage cooling, the compressor
and fans of the primary unit are energized and the
economizer is de-energized.

3. If the high alarm setpoint is exceeded, the high
adarmrelay is energized, sending an alarm, and the
interlock relay is energized which brings on the
compressor and fan of the secondary unit.

4. MC92AE only — Inthe event of compressor
failurein both air conditioners, the lockout relaysin
these air conditioners close energizing the alarm
relays dry contacts terminal 2-3. This closes circuit
M-Jin the MC92AE and energizesrelay R13. R13
contacts close circuits E-F in the economizers and
the economizers open maintaining 55° entering air
temperature until Y1 is satisfied.

5. MC93AE only — Theblower of thelead unitis
energized continuously. Lag unit blower cycleson
demand.

COOLING — MC94AE, MC94AEH, MC96AEH
and MC97AE-1

1. Onacadl for first stage cooling, the blower and
either the economizer or compressor of the primary
unit is energized. The enthalpy control on the
economizer, if equipped, will make the decision as
towhich isenergized. If not equipped with
economizers, the compressor will energize.

2. On acall for second stage cooling, the blower and
either the economizer or compressor of the
secondary unit is energized. The enthalpy control on
the economizer, if so equipped, will make the
decision asto which is energized. If not equipped
with economizers, the compressor will energize.

3. If the high alarm setpoint is exceeded the high alarm
relay is energized, sending an alarm, and the
interlock relay is energized which over rides the
economizers, if so equipped, and brings on the
compressors and fans of both units.

4. MC97AE-1 only — Intheevent of acompressor
lockout alarm and a high temperature alarm the
economizer of the unit with the locked out
compressor will be opened to provide ventilation. If
both compressors are locked out both economizers
will be energized. Since the normal lockout relay is
used to trigger the ventilation another set of lockout
contacts are provided in the MC97AE to signal
compressor lockout to an outside enunciator.

DEHUMIDIFICATION (MC94AEHONLY)

The thermostat must be set to the Automatic mode.
Upon call for dehumidification the lag (secondary) air
conditioner will run. As the room cools down and
reaches the heating setpoint, the electric heaters will
cycle on and off to maintain room temperature. When
the humidistat is satisfied, the air conditioner will shut
off. The MC94AEH requires special air conditioner
models rated for concurrent operation of compressor
and electric heat.

DEHUMIDIFICATION (MC96AEH ONLY)

The thermostat must be set to Automatic mode. Upon
call for dehumidification the lag (secondary) air
conditioner will operate. Asthe room cools down and
reaches 1st stage heating set point, the electric heat of
the lead (primary) unit will cycle to maintain
temperature. The electric heater in the lag (secondary)
unit is locked out permitting standard air conditioners
with electric heat to be used.
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HEATING

1. Onacal for first stage heat, the electric heat in the
primary unit will be energized.

2. On acall by the thermostat for second stage heat, the
electric heat of the secondary unit will be energized.
On the MC96AEH only, the second stage heat is
locked out during dehumidification, permitting
standard air conditioners with electric heat to be
used.

3. If the temperature continues to fall and the low
aarm setpoint is exceeded, the low temperature
darmrelay isenergized and an alarm is set.

INSTALLATIONINSTRUCTIONS

UNPACKING

1. Included in the Master Controller carton are two
packages. (1) the T874D1868 thermostat, and
(2) the master controller. The thermostat subbase is
installed on the controller.

Set aside the thermostat for now asit will be
installed last.

2. The master controller should beinstalled on a
vertical wall approximately four (4) feet above the
floor away from drafts and outside doors or
windows. Four (4) mounting holes are provided for
mounting to the wall and holes for conduit
connections are provided in both the base and top of
the controller. The master controller should not be
mounted directly to a block wall; space away from
wall with insulation or plywood.

IMPORTANT: The subbase and thermostat must be
level for proper operation.

HIGHVOLTAGE FIELD WIRING

No phasing is required between units connected to the
master controller. The master controller requires a 120,
208 or 240 volt power supply. The unit iswired for 240
volt operation. See wiring diagram for wiring change
required for 208 or 120 volt operation.

Connect the high voltage wiring per the wiring
diagrams.
LOWVOLTAGE FIELD WIRING

Connect the low voltage field wiring from each unit per
the low voltage field wiring diagrams in Figure 1.

For continuous blower operation, jumper R to G at the
low voltage terminal block of the unit, and remove the
jumper from Y1 to G on the low voltage terminal block
of the Master controller on both units.

ALARMCIRCUIT WIRING

All alarm circuit contacts are dry contacts. Maximum
contact ratings:

125VA @ 125 VAC
Pilot Duty Rating

Do not exceed these ratings when wiring your alarm
circuit application. Contacts should be used for low
voltage applications only.

POWERLQOSS

Terminal identifications on the power loss alarm circuit
represent contact positions in the normal power-on
operating condition. When wiring the power loss alarm
with no power applied, the contact positions will be
opposite of terminal identifications. Not used on
MC97AE-1.

THERMOSTAT

Do not install the thermostat until al low voltage
connections have been made to the controller and the
wiring has been checked for accuracy.

Remove the thermostat from the box. 1t should include:

A. Thermostat T874D1868
B. Instructions

1. Read the thermostat instructions before proceeding.

2. Remove the thermostat cover by pulling outward on
the bottom of the cover.

. Remove thermostat interpacking.

. Position thermostat heat lever to far |eft.

. Position thermostat cool lever to far right.
. Position subbase system switch to OFF.

. Position subbase fan switch to AUTO.

o N oo o1~ W

. Install thermostat on subbase per the manufacturer’s
instructions.

9. Ingtall lever locking assembly per instructions
supplied with the thermostat.

This completesinstallation of the master controller.
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SYSTEM CHECKOUT ADJUSTMENT

Refer to Figure 2 for component locations.
1. Turn high alarm thermostat to OFF.

2. Thermostat system and fan switches should be off,
the thermostat heating lever should be to the far left,
and the cooling lever to the far right.

3. Apply power to both units. Apply power to the
master controller.

4. Follow initial start up procedures on side of wall
mount unit.

5. Temporarily remove the wire from terminal 1 of the
timer. SeeFigure 2.

6. Perform economizer checkout on unit #1 at thistime
as detailed in the economizer installation
instructions with these exceptions:

A. Theinstructions request the manual fan switch
position in Step B. Thisis a nonfunctional
switch on the master controller. To simulate

this,
remove the factory installed jumper between G
and Y1 on the Unit 1 low voltage block
(temporarily). Install jumper from R to G and
proceed with economizer checkout of primary
unit. See Figure 1.

B. In Step G when asked to switch thermostat
control to automatic, remove the jumper from
R to G and replacethe G to Y 1 jumper on the
Unit 1. Finish economizer checkout; then
proceed to Step 7.

7. Move heating lever dowly to theright until first
stage heating isengaged. The electric heat and
blower of Unit 1 should come on.

Move heating lever further to the right to engage
second stage heat. The electric heat and lower of
Unit 2 should come on.

Reset heating lever to left.

8. Place ajumper between termina 2 of the timer and
the wire removed from terminal 1 of the timer.

Repeat Steps 6 through 7 replacing the phrase
“Unit 1” with “Unit 2" and vice versa.

9. Remove jumper and reattach the wire to terminal of
the timer.

10. Adjust low alarm thermostat setpoint to a
temperature above room temperature. The low
alarm circuit should activate if employed. Return
low alarm thermostat to desired setpoint. In
operation, this must be at least 5° below the desired
heating lever setpoint. Failure to set alarm
thermostat setpoint 5° below the thermostat setpoint
could result in nuisance tripping of alarm circuit.

11. Adjust the high alarm setpoint to a temperature
below room temperature. 1f employed, the high
alarm circuit should be activated. Return high alarm
thermostat to the desired setpoint. In operation, this
must be at least 5° above the cooling lever setpoint.
Failure to set alarm thermostat setpoint at least 5°
above thermostat setpoint could result in nuisance
tripping of alarm circuit.

12 Set heating and cooling temperature levers to the
desired operating set-points. Check the high alarm
thermostat setpoint to make surethat it is at least 5°
above the first stage cooling setpoint temperature.
Check the low alarm thermostat to make sure it is at
least 5° below thefirst stage heating setpoint
temperature. Failure to set alarm thermostats
correctly could result in nuisance tripping of alarm
circuit.

13. Set thermostat heat anticipators per directionsin
thermostat instructions. Move thermostat system
switch to OFF.

14. Push and hold the timer speedup switch between
terminals 6 and 7 of timer. Relays 1 and 2 should be
heard switching approximately every 10 seconds.
Thisindicates proper timer function. Release
switch. Move thermostat system switchto AUTO.

This completes system checkout.

TROUBLESHOOTING

The troubleshooting section is divided into four
sections:

1. Generd

2. Timer

3. Units

4. Alarm Circuits

Always perform general troubleshooting section before
performing any other section.
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FIGURE 2
SYSTEM CHECKOUT ADJUSTMENT
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GENERAL TROUBLE SHOOTING PROCEDURES

START

CHECK FOR SUPPLY VOLTAGE AT THE MC9TAE

CHECK FOR 24V AT NOMINAL 24VAC
AT TRANSFORMER SECONDARY

CHECK FOR SHORTS, FUSES. BREAKERS >
REPAIR

REPLACE TRANSFORMER WITH A  TRANSFORNER :
WITH THE SAVE PART NO.

GO TO TIMER TROUBLE SHOOTING SECTION

TIMER SECTION — TROUBLE SHOOTING THE TINER AND TS RELATED RELAYS (R1) & (R2)

START ‘

REWOVE WIRE FROM (T1) OF TIVER.
UNIT 115 NOW PRIMARY UNIT, RELAYS
(R1) & (R2) SHOULD BE DEENERGIZED
CHECK FOR ZERO (0) VOLTS AT (R1) 4
(R2) COIL CONNECTIONS.

Al

JUWPER FRON TERNINAL (1) TO WIRE RENOVED
FRON TERVINAL (1) OF TIMER. (R1) & (R2)
SHOULD ENERGIZE. CHECK FOR 24V AT (R1)
& (R2) COIL CONTACTS.

SHORT [N WIRING. CHECK ALL INTERIOR
WIRING.

Y3

<

CHECK FOR PROPCR OPLRATION OF (R1) &
(R2) CONTACTS BY WATCHING CONTACTS
AS YOU ENERGIZE & DECNERGIZE RELAYS
(R1) & (R2).

INTERNAL WIRING PROBLEM, CHECK
WIRING FOR OPEN OR SHORT

Y

N

REPLACE WIRE ON (T1) OF TIVER
REMOVE WIRE FRON (T6) OF TIMER
RELAYS RI & R2 SHOULD BE

HEARD SWITCHING WITHIN 15 SECONDS.
- REPLACE JUPER

REPLACE NON-FUNCT IONING RELAY(S)-

Y

<

00 TO UNIT TROUBLE SHOOTING SECTION

REPLACE TINER. —%

MIS-265
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UNIT SECTION
TROUBLE SHOOTING UNITS #1 & #2

UNIT #1 UNIT 42

RENOVE WIRE FROM (T1) OF TIMER &
REMOVE WIRE FROM (T1) OF TIMER. UNIT f JUMPER 7O TERMINAL 2 OF TINER.
NOW PR IMARY UNIT. PREFORM NORMAL UNTT 2 1S NOW PRIMARY
TROUBLE SHOOTING TECHNIQUES ON'UNTIT UNIT. PREFORM NORMAL TROUBLE
ONE ELECTRICAL & REFRIGERAT ION SHOOTING TECHNIQUES ON UNIT TWO
COMPONENTS. USE' SEQUENCE OF ELECTRICAL & REFRIGERATION
OPERATION TO VERIFY PROPER OPERATION COMPONENTS . USE SEQUENCE OF
OF UNIT, THERMOSTAT, AND ECONOMIZER. OPERATIONS TO VERIT 'Y PROPER
OPERATION OF UNIT, THERMOSTAT. AND
ECONOM I ZER

N 7

CHECK RELAYS R12, R11, AND R10 FOR PROPER
OPERATION.

R10 SHOULD ENERGIZE ON A CALL FOR Y1,

R8 + R6 SHOULD ENERGIZE ON A CALL FOR Y2,
R9 SHOULD ENERGIZE ON A CALL FOR W1,

R7 SHOULD ENERGIZE ON A CALL FOR W2.

CHECK RELAYS R9, R8, AND R7 FOR PROPER
OPERATION.

R8 SHOULD ENERGIZE ON A CALL FOR Y1,

R10 + R6 SHOULD ENERGIZE ON A CALL FOR Y2,
R7 SHOULD ENERGIZE ON A CALL FOR W1,

R9 SHOULD ENERGIZE ON A CALL FOR W2.

Y D

REPLACE MALFUNCTIONING RELAYS. REPLACE MALFUNCT IONING RELAYS.

W

GO TO ALARM TROUBLE SHOOTING SECTION

MIS-271
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POWERLOSS ALARMCIRCUIT
TROUBLE SHOOTING

START |
CHECK FOR 24V AT COIL TERMINALS OF ‘ D (HECK' INTERNAL WIRING FOR BREAK IN
RELAY (RG) WLTH POVER ON T0 MCOIAE ‘ :QEF)’A?E () 0 (RB) CDIL TERMINALS & {}

REMIVE WIRE FROM TERMINAL (1) OF ‘
(RG) AND LISTEN FOR CONTACTS MAKING ‘ 0 REPLACE RELAY 1>

OR BREAKING. CHECK FOR PROPER
CONTACT SWITCHING

YES

POWER LOSS ALARM - X

MIS-264

MIS-264
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LOWTEMPERATUREALARM
TROUBLE SHOOTING PROCEDURE

START

SET LON ALARM THERMOSTAT TO LOWEST
POSSIBLE SETTING. SETTING MIST BE

BELOW ROON TEMPERATURE. MEASURE 24v
ACROSS THERMISTAT TERMINALS 41 & #2

SET THERMOSTAT TO HIGHEST SETTING.
RODM TEMPERATURE MUST BE BELOW THE
HIGHEST SETTING OR THE THERMOSTAT
BULB SHOLLO BE COOLED TO SIMULATE
THIS CONDITION MEASLRE ZERD (0)
VOLTS ACROSS THERMDSTAT

TERMINALS #]1 & 42

|
YES

[

CHECK (R3) FOR STUCK CONTACTS

ND
CHECK (R3) COIL FOR CONTINULTY
I
14
|
N CHECK LOW ALARM CIRCULT WIRING =
I
0 A
I
V REPAIR =
REPLACE (RS) =
—— Nl &= REPLACE LOW ALARM THERMOSTAT =
— VB & REPLACE (RS) =

|
ND

{

LOW TEMPERATLRE ALARM SYSTEM - OK

MIS-261
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HIGHTEMPERATUREALARM
TROUBLE SHOOTING PROCEDURE

START

N

\O
SET HICH ALARM THERMSTAT 10 HIGHEST CHECK (R4 COIL FIR CONTINUITY
POSSIRLE SETTING. SETTING MUST BE CHECK (RI) COIL FOR CONTINUITY
ABIVE ROON TEVPERATLRE. MEASLRE 24 |
ACROSS. THERMOSTAT TERMINALS 42 & 13 [|K
\0 CHECK HIGH ALARM CIRCULT WIRING
[
1ES N A
|
. | REPATR
REPLACE DEFECTIVE RELAYIS)
SET THERMOSTAT T0 LOVEST SETTING.
RODV TEMPERATURE MUST BE A%VE THE
LOWEST SETTING CR THE THERMOSTAT
BULB HOLLD BE HEATED 10 SIMULATE N === RERLATE HIGH ALARM THERVOSTAT
THIS CONDLTION MEASLRE ZERD (0)
VOLTS ACROSS THERMISTAT
TERMINALS 42 & 3 \
I
VES
CHECK (R4) FOR STUCK CONTATTS || -

CHECK (R3) FOR STUCK CONTALTS

:

HIGH TEMPERATURE ALARM SYSTEM - K

MIS-262
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