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IMPORTANT

The equipment covered in this mapual is to be installed by trained, experienced service and installation
techniciang, 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 MC91A controller.

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

The controller is for use with Bard air conditioning wall mount series units only. The air conditioner units
nust be identical without economizers. The MCO1A is only for use without economizers. The MCYLAE should be
used for units with economizers.

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

It is recommended that a (5) five min. compressor time delay relay be ipstalled in each unit.

THEORY OF OPERATION

The MCI]A is used to control two wall mount air conditioners from one thermostat. 1t provides total
redundancy for the structure and equal wear on both units. [t is used without economizers on the air
conditioner units. It is not for use with heat pumps,

TIMER

The timer is a 24 hour on/off timer. Once every 24 hours the timer contacts switch positions. This
determines which unit will be the primary unit and which will be the secondary unit for the next 24 hour
period. At the end of this 24 hour period, the contacts switch again and the primary unit becomes the
secondary unit and vice versa. BEvery 24 hours the primary and secondary units switch providing equal wear on
the units. This is done by energizing or de-energizing reiays R! and R2 every 24 hours. Timer speed up is
supplied for ease of troubleshooting.

ALARM CIRCUITS

The MCI1A is equipped with four {(4) alarm circuits: pover loss alarm, high temperature alarm, low
temperature alarm, and second stage cooling alarnm.

All alarm circuits have both normally oper and normatly closed dry contacts.



Power Loss Alarm

The power loss alarm relay, RS, is normally energized. Upon power loss to the MC91A, the relay will
de-energize and switch contact positions sending the alarm.

High Temperature Alarm

The high temperature alarm thermostat energizes the high temperature alarm relay, R4, and an interlock relay,
(R6), that ensures that both units are on line if the high temperature alarm thermostat setpoint is exceeded,
The interlock relay is necessary when the MC9IA is used with units equipped with economizers.

Low Temperature Alarm

The low temperature thermostat energizes the low temperature alarm relay, R3, if the temperature of the

structure drops below the lov alarn thermostat setpoint.

SECOND STAGE COOLING ALARM

The second stage cooling alarm is energized on a call for second stage cocling (Y2). This signifies that the
primary unit cannot keep up with structure load.

THERMOSTAT

As in normal installations, the thermostat is the primary control of the roon conditions. The thermostat is
equipped with a heating setpoint lever, cooling setpoint lever, system off-auto switch, and fan switch. The
fan switch is unused and should be left in the auto position.

SEQUENCE OF OPERATION

MECHANICAL MODE--NO ECONOMIZERS

Cooling

1. On a call by the thermostat for first stage cooling, the compressor and fans of the primary unit will be
energized.

2. Om a call for second stage cooling, the compressor and fans of the secondary unit will be energized. The
second stage cooling alarm will also be energized,

3. If the temperature continues to clinb and the high alare setpoint is exceeded, the high temperature alarm
relay is energized and an alarm is sent,

Heating
1. On a call by the thermostat for first stage heat, the electric heat in the primary unit will be energized.

2. On a call by the thermostat for second stage heat, the electric heat of the secondary unit will be
energized.

3. If the temperature continues to fall and the low alarm setpoint is exceeded, the low temperature alarm
relay is energized and an alarm is sent.



INSTALLATION INSTRUCTIONS

UNPACKING

1. Inctuded in the MCIIA carton are two packages: 1. The T874D1868 thermostat, and 2. the MCI1A
controller. The thermostat subbase is installed on the MC91A controller.

Set aside the thermostat for now as it will be installed last,
2. The MCIIA should be installed on a vertical wall approrimately 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 contreller. The MC914 should
not be mounted directly to a block wall, space away from wall with insulation or plywood.

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

HIGH VOLTAGE FIELD WIRING

No pbasing is required between units on the MCS1A. The MC91A requires a 120, 208 or 240 volt power supply.
The unit is wired for 240 volt operation, see wiring diagram for wiring changes required for 208 and 120 volt
operation.

Comnect high voltage wiring per the wiring diagram in Fiqure 2.

LOW VOLTAGE FIELD WIRING

Connect the low voltage field wiring from each urit per the low voltage field wiring diagrams in Fiqure 1,

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

ALARM CIRCUIT WIRING

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

125 VA @ 125 VAC
Pilot Duty Rating

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

Power Loss Alarm
Termipal 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,



THERMOSTAT

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

Remove the thermostat from the box. It should include:

A. Thermostat T874D1868
B. [Instructions

Read the thermostat instructions before proceeding.

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

Position thermostat heat lever to far left.

Position thermostat cool lever to far right.

Pogition subbase system switch to off.

Position subbase fan switch to auto.

Install thermostat on subbase per the manufacturer's instructions.

Install lever locking assembly per instructions supplied with the thermostat.

This completes installation of the MCIIA.

SYSTEM CHECKOUT ADJUSTMENT

Refer to Figure 3 for component locations.

1.

2,

Turn high alarm thermostat to off. Turn low alarm thermostat to off.

Therpostat 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.

Apply power to both units, apply power to MCSIA.

Follow initial start up procedures on side of wall mount.

Pailure to follow these procedures may result in compressor failure.

Tenporarily remove the wire from terminal I of the timer. See Figure 3.

Set system switch to on. Move cooling level slowly to the left to en&aqe

first stage cool, Compressor and blower of Unit 1 should start. Move the cocling level further left to

engage second stage cooling. The compressor and blower of Unit 2 should start. Reset cooling lever to
ieft.



7. Move heating lever siowly to the right until First stage heating is engaged. The electric heat and
blover of Unit 1 should come on.

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

Reset heating lever to left.
8. Place a jumper between terminal 2 of the timer and the wire removed from terminal 1 of the timer.
Repeat Steps 6 through T replacing the phrase, "Unit 1" with "Unit 2" and vice versa.

9. Remove jumper and reattach the wire to terminal 1 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°
belov the thermostat setpoint could result in nuisance tripping of alarm circuit.

11. Adjust the high alarm setpoint to a temperature hbelow room temperature. If employed, the high alarm
citcuit should be activated. Return high alarm thermostat to the desired setpoint. In operation, this
nust 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 setpoints. Check the high alarm
thermostat setpaint to make sure that it is at least 5° above the first stage cooling setpoint
tenperature. Check the low alarm thermostat to make sure it is at least 5° below the first stage
heating setpoint temperature. Failure to set alarm thermostats correctly could result in nuisance
tripping of alarm circuit,

13, Set thermostat heat anticipators per directions in thermostat instructions. Move thermostat systenm
svitch to off.

14. Remove jumper between terminals 6 and 7 of timer, Relays 1 and 2 should be heard switching
approrimately every 10 seconds. This indicates proper timer function. Replace jumper. Move thermostat
systen switch to AUTO,

This completes system checkout.

TROUBLESHOOTING

The troubleshooting section is divided into four sections.

1. General

2. Timer

3. [nits

4. Alarm Circuits

Always perform general troubleshooting section before performing any other section.
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GENERAL TROUBLE ﬂ-IOOTING PROCEDURES

STAdT N ]
O FIR SIS, FUSES, ROENKERS
CHEX FOR HIGH VOLTAGE AT MCO1A i .l>_ -
QE?
CHEDX FIR NONTNAL. 4¥AL AT TRANSFORMER AEFLACE TRANSFORMER VTH A TRANSFORYER _{>_
SECTMOARY. FTH TE SVE PART D, -

G0 TO TIMER TROUBLE SHOOTING SECTION

TIMER SECTION - TROUELE SMOOTING THE TIMER AND (TS RELATED MELATS iRIl & (R

SORT IN YIRING. (HECX AL INTERIOR
TIRDG.

T4

R2) SHLD 66 DENERSTZED,
OEOX FOR ZER0 (0) VILTS AT (A1) &
(R2) (0L CONMECTIONS.

3
?.
?
3

10 VIFE REMVED FiE TERNAL (1)
OF TIER. (Rl & () $H0UD
BERGTZE, DX IR 24¥AC AT (A1)
b (R2) (1L CONTACTS.

VIRING PROBLEN, OHECX
TIENG AR 0PEN 0 HORT.

Y

(HEDX FOR PROPER OPERATION OF (RI) &
(R2) CINTACTS €Y VATOING CINTACTS
iS YOU BNERGTZE & DEDERGIZE RELATS
(R1) & {R2),

T

REALACE NON-FUNCTIINING RELAYIS).

T Y'Y Y

W 70 UNTT THOJRLE SHOOTDNG SECTIOR |
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UNIT SECTION - TROUBLE SHOOTING UNITS #1 & #2

UNIT #1

v

UNIT #2

RENGVE VIRE FROM (T1) OF TIMER. WNIT |
NOW PRIMARY INTT. PREFORM NORMAL
TROUBLE SHOOTING TECHNIBUES DN UNIT
ONE ELECTRICAL & REFRIGERATION
COMPONENTS. USE SEQUENCE OF

(PERATION TO VERIFY PROPER OPERATION
OF UNIT, THERMOSTAT, AND ECONOMIZER.

v

V

REMOVE YIRE FAOM (T1) OF TIMER &
JUMPER TO TERMINAL 2 OF TIMER.
UNIT 2 IS NOW PRIMARY

UNIT. PREFORM NORMAL TROUBLE

SHOOTING TECHNIGUES ON UNTT TWO

ELECTRICAL & REFRIGERATION

COMPONENTS. USE SEQUENCE OF

OPERATIONS T0 VERIFIY PROPER

OPERATION OF UNIT, THERMOSTAT, AND
ECONOMIZER.

CHECX RELAYS RI2, RIL, AND RIO FOR PROPER
OPERATION.

RI2 SHOULD ENERGIZE ON A CALL FOR Y1,

Rl SHOULD ENERGIZE (N A CALL FOR Y2,

RI0 SHOXLD ENERGIZE ON A CALL FOR W1,

RE SHOULD ENERGIZE ON A CALL FOR ¥2.

V

CHECK RELAYS RA, B8, AND A7 FOR PROPER

OPERATION.

R3 SHOULD ENERGIZE ON A CALL FOR YI,

RB SHOULD ENERGIZE ON A CALL FOR Y2,

A7 SHOULD ENERGIZE ON A CALL FOR Wi,
R0 SHOULD ENERSIZE ON A CALL FOR ¥2.

REPLACE MALANCTIONING RELAYS.

REPLACE MALAUNCTIONING RELAYS.

N4

B0 T0 ALARM TROUBLE SHOOTING SECTION
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POWER LOSS ALARM

CIRCUIT TROUBLESHOOTING -
/)

START

(HECK FOR 24Y AT COIL TERMINALS OF
RELAY (R3) WITH POYER ON T0 MCSIAE

- N

YES

CHECK. INTERNAL YIRING FOR BREAK N
(R) 0R (C) TO (RS) COIL TERMINALS & rb
REPAIR.

REMOVE WIRE FROM TERMINAL (1) OF
(RS) AND LISTEN FOR CONTACTS MAKING
OR BREAKING. CHECK FOR PROPER
CONTACT SYITCHING

REPLACE RELAY {>

YES

POVER LOSS ALARM - (X

NS0 F3HALL B




LOW TEMPERATURE ALARM - TROUBLE SHOOTING PROCEDURE

START
o )
N0
SET LOW ALARM THERMOSTAT 10 LOWEST CHECK (R4) COIL FOR CONTINUITY
POSSIALE SETVING. SETTING MUST 8E
BELOW RODM TEMPERATURE. MEASURE 24V [;(
ACROSS THERMOSTAT TERMINALS #1 & 2 t
N0 CHECK LOW ALARM CIRCUIT YIRING  {——E——r]
[
YES NO A
V '
V REPAIR —
REPLACE (M) ——
SET THERMOSTAT TO HIGHEST SETTING.
ROOM TEMPERATURE MUST 8E BELON THE
HIGHEST SETTING OR THE THERMOSTAT —
QLB LD BE COOLED 10 SMINTE "0 5] REPLACE LOV ALK THERMISTAT =
THIS CONDITION MEASURE ZERD (0)
VOLTS ACROSS THERMOSTAT
TERMINALS &1 & 2 A
|
YES
CHECK (R4) FOR STUCK CONTACTS  |— YES £ - REPLACE (P4) S S
I
i
LOW TEMPERATURE ALARM SYSTEM - X
N$%8 A0-RLL @




HIGH TEMPERATURE ALARM - TROUBLE SHOOTING PROCEDURE

-
START
R -
"
SET HIGH ALARY THERMOSTAT T0 HIGHEST CHECK (R3) COIL FOR CONTINUITY
POSSIBLE SETTING. SETTING MUST B
ABOVE ROOM TEMPERATURE. MEASURE 24V :
ACROSS THERMOSTAT TERMINALS 42 & £3 ,
N0 CHECK HIGH ALARM CIRCUIT WIRING -
YES 0 A
V '
V REPAIR e
REPLACE DEFECTIVE RELAY | e -
SET THERMOSTAT TO LOVEST SETTING.
ROO TEPERATURE MUST BE BELOY THE
HIGHEST SETTING OR THE THERMOSTAT
BULB SHOULD BE HEATED T0 STMLATE ND—E=1  REPLACE HIGH ALARY THERMOSTAT B
THIS CONDITION MEASURE ZERD (D)
VOLTS ACRDSS THERMOSTAT
TERMINALS £2 & 13 4&
|
v&s
OECK (R3) FOR STUDK CONTACTS.~ — YES =  REPLACE (R8) I
l
:E
KIGH TEMPERATURE ALARM SYSTEH - K -

10 M%7 A30-ALL @




LOW VOLTAGE CONNECTIONS, NO ECONOMIZER

UNIT |

NIT 2

©o oo

® O ®® O MIA

|

\

\
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UNIT !

UNIT2

FIGURE |
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INIT 1 INIT 2
HIGH VOLTAGE [m i
FEILD CONNECTIONS CTIONS CONNECTIONS
RIO RS R ] RS
TRANSFORMER
RS
A
L X
Al
7 A i
nnenﬁ o X "
N N
E
C C
R K 1|
R I
X 0
U N
I 5
(0¥ HIGH I
ALARM ALARM
THERMOSTAT| [ THERMOSTAT
NOTE: OTHER TERMINAL LOCATIONS MARKED ON COMPONENTS.
THERMOSTAT—————— PEAT # 8403-03!
THERMOSTAT SUBBASE ———————— PART # B404-013
LOV ALARM THERMOSTAT — PART # 8408-021
HIGH ALARN THERMOSTAT - PART # 8408-022
RELAYS (1 & R2) — PAAT # 8201-048
RELAYS (R3 ~ R10) —— PART # 5201-062
TTMER PART # B612-014
FIGURE 3
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