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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

Uponreceipt of equipment, thecarton should be checked for
external signs of shipping damage. If damage is found, thereceiving
partymustcontact the last carrierimmediately, preferably in writing,
requesting inspection by the carrier’sagent.

GENERAL

Theseinstructions explain the operation, installation and
troubleshooting of the MCO9SHA Econtroller.

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

Thecontroller is for use with Bard Wall Mount™ series units. The
MC95HAEis fornse with units with or withouteconomizers.

Eachunit should be sized to handle the total load of the structure.

Itisrecommended that a five (5) ininute compressortime delay relay
beinstalled in each unit.

THEORY OF OPERATION

The master controllers are used to control two Wall Mounts™ from
one thermostat. [t provides totalredundancy for the structure and
equal wearon both units. Itis used with units with or without
economizers on the Wall Mounts™, but both units must be equipped
alike. That is, both must have economizers. See Figure 3 for
component locations.

TIMER

The timer is a 24 hour or 7 day on/off imer. The change overperiod
isuser selectable. Once every period the timer contacts switch
positions. This determines whichunit will be the primary unit and
which will be the secondary unit for the nextperiod. Atthe endof
this period, the contacts switch again and the primary unit becomes
the secondary unit and vice versa. Every 24 hoursor 7 days the
primary and secondary units switch providing equal wearon the
units. Thisis doneby energizing or de-energizingrelaysR1 andR2
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 upis supplied forease of troubleshooting.

ALARM CIRCUITS

The MCOSHAE is equnipped with three (3) alarmcircuits: power
loss alarm, high temperature alarm and low temperature alarm.

All alarmcircuits have both normally open and normally closed dry
contacts.

POWER LOSS ALARM

Thepowerloss alarmrelay, R6, isnormally energized. Uponpower
losstothe MCO5SHAE, therelay will de-energize and switch contact
positions sending the alarm.

HIGH TEMPERATURE ALARM

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

LOW TEMPERATURE ALARM

The low temperature thermostat energizes the low temperature alarm
relay, RS, if the temperature of the structure drops below the low
alarmthermostat setpoint. On heat pump mudels, the electric heaters
ofboth units are turned on.

THERMOSTAT

As innormal installations, the thermostatis the primary control of the
roomconditions. Thethermostatis equipped with a heating setpoint
lever, cooling setpointlever, systemoff-auto switch, and fan switch.
The fan switch s unused and should be left in the auto position.

SEQUENCE OF OPERATION

COOLING

1. Onacallforfirst stage cooling, the blower and either the
economizer or compressor of the primary unitis energized. The
enthalpy control on the economizer, if equipped, will make the
decisionasto whichis energized. If notequipped with
economizers, the compressor will energize.

2. Onacallfor 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
econonizers, the compressor will energize.

3. Ifthehighalarmsetpointisexceeded the high alarmrelayis
energized, sending analarm, andtheinterlock relay isenergized
whichoverrides the economizers, if so equipped, and brings on
the compressors and fan of both units.
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HEATING - AIR CONDITIONER MODELS

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

2. Onacallby the thermostat for second stage heat, the electric
heat of the secondary unit willbe energized.

3. Ifthetemperature continues to fall and the low alarmsetpointis
exceeded, the low temperature alarnmrelay is energizedand an
alarmis set.

HEATING - HEAT PUMP MODELS

1. Onacallforfirststage heat, the compressor and reversing valve
of the primary unit will be energized.

2. Onacall for second stage heat, the compressor and reversing
valveof the secondary unit will be energized.

3. [Ifthetemperature continuesto falland the Jow alarmsetpoint is
exceeded, the lJow temperature alarmrelay is energized and an
alarmis set. The electric heaters of the primary and the
secondary unit are bothenergized.

INSTALLATION INSTRUCTIONS

UNPACKING

1. IncludedintheMaster Contoller carton are twopackages:
1. the T874D1868 thermostat, and 2. the master controller.
The themostatsubbaseis installed on the controller.

Set asside the thermostat for now as it will beinstalled last.

2. Themastercontroller shouldbeinstalledona vertical wall
approximatelyfour (4) feet above the floor away fromdrafis 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
toablock wall; space away from wall with insulation or
plywood.

IMPORTANT: The subbase and thermostat mus be level for proper

operation.

HIGH VOLTAGE FIELD WIRING

Nophasing isrequired between units conected to the master
controller The master controller requires a 120, 208 or 240 volt
power supply. the onitis wired 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.

LOW VOLTAGE FIELD WIRING

Connect the low voltage field wiring fromeach unit per the low
voltage field wiring diagrams in Figures 1 and 2.

For continuous blower operation, jumper R to G at the low voltage
terminal block of the unit, and remove the jumper from Y 1to G on
the low voltage terminal block of the Master controfler on both units.

ALARM CIRCUIT WIRING
Allalarmcircuit contacts aredry contacts. Maximum contactratings:

125VA ® 125VAC
Pilot Duty Rating

Donot exceed theseratings when wiring your alarmcircuit
application. Contacts should be usedforlow voltage applications
only.

Power Loss

Terrninal identifications onthe power loss alarmcircuitrepresent
contactpositions in thenormal power-on operating condition. When
wiring the powerloss alarm with no power appiied, the contact
positions wilibe opposite of terminal identificaitons.

THERMOSTAT

Do notinstall the thermostat until all low voltage connections have
been made to the controller and the wiring has been checked for
accuracy.

Remove the thermostat fromthe box. It shouldinclude:

A_ Thermostat T874D 1868
B. Instructions

1. Readthethermostat instructionsbefore proceeding.

2. Removethe thermostat cover by pulling outward onthe bottom
ofthe cover.

3. Removethermostatinterpacking.

4. Positionthermostatheat lever to farleft.

5. Position thermostat coollever to farright.

6. Positionsobbasesystem switch to OFF.

7. Position subbase fan switchto AUTO.

8. Ibstallthermostaton subbase per the manufacturer’s instructions.

9. Installleverlocking assembly perinstructions supplied with the
therrmostat,

Thiscompletes installation of the master controller.
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SYSTEM CHECKOUT ADJUSTMENT

Refer to Figure 3 for component locations.
1. Turnhighalarmthermostatto OFF.

2. Thermostat systemand fan switches should beoff, the
thermostat heatinglever shouldbe to the farleft, and thecooling
levertothefarright.

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

4. Followinitial start up procedures onside of wallmount unit.
5. Temporarily removethe wire fromterminal 1 of the timer.

6. Performeconomizercheckouton unit#1 atthis time as detailed
in the economizer installation instructions with these exceptions:

A Theipstructionsrequest the manual fan switch position
inStepB. Thisisanonfunctional switch on the master
controller. To simulate this, remove the factory installed
jumper between G and Y 1 on the Unit 1 low voltage
block (ternporarily). Install jumper fromR to G and
proceed with economizer checkoutof primary unit. See
Figurel.

B. InStep G when asked to switch thermostat control to
autornatic, remove the jumper fromR to G andreplace
the G to Y1 jumper on the Unit 1. Finish economizer
checkout; then proceed to Step 7.

7. Moveheating leverslowly to theright until first stage heating is
engaged. Theelectric heat and blower of the air conditioner
should comeon. If the unit is a heat pump, the compressor and
blower should come on.

Move heating lever further to theright toengage second stage
heat. The electric heat and blower of the air conditioner should
come on. If the unitis a heat pump, the compressor and blower
should come on.

Resetheating levertoleft.

8. Place ajumper betweenterminal 2 of the timer and the wire
removed fromterminal 1 of the timer.

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

9. Removejumper andreattach the wire to terminal of the timer.

10. Adjustlow alarmthermostat setpoint to a temperature above
roomtemperatare. Thelow alarmcircuit should activateif
employed. If the units are heat pump models, the electricheaters
and blowers of both units should comeon. Return low alarm
thermostat to desired setpoint. In operation, this must be atleast
5°below the desired heating le ver setpoint. Failure to set alarm
thermostat setpoint 5° below the thermostat setpoint couldresult
in nuisance tripping of alarmcircuit.

11. Adjustthehighalarmsetpoint o atemperature belowroom
temperature. If employed, thehigh alarmcircuitshouldbe
activated. Return high alarm thermostat to the desired setpoint.
In operation, this mnst be atleast 5° above the cooling lever
setpoint. Failure to setalarmthermostat setpoint atleast 5°
above thermostat setpoint could resultin nuisance tripping of
alarmcircuit

12 Setheating andcooling temperature levers to thedesired
operating setpoints. Check the high alarmthermostat setpointto
make sure that itis atleast 5° above the first stage cooling
setpoint temperature. Check the low alarm thermostat to make
sureitis atleast 5° below the first stage heating setpoint
temperature. Failure toset alarm thermostats correctly could
resuitinnuisance tripping of alarmcircuit.

13. Setthermostatheatanticipatorsper directionsin therrnostat
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. This indicates proper timer
function. Release switch. Move thermostat systemswitchto
AUTO,

This commpletes systemcheckout.

TROUBLESHOOTING
The troubleshooting section is divided into four sections:

1. General

2. Timer

3. Units

4. AlarmCircuits

Alwaysperform generaltronbleshooting section before performing
any other section.
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FIGURE 1

LOW VOLTAGE CONNECTIONS WITHOUT ECONOMIZER
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FIGURE 2

LOW VOLTAGE CONNECTIONS WITH ECONOMIZER
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FIGURE 3

UNIT 1 INIT 2
HIGH VOLTAGE
FEILD CONNECTIONS CONNECTTONS CONNECTTONS
2] &
R10 7 Rt R
TRANSFORMER
RNE "
R6
A
L[ ¢
4 17 RS ; ;
R R N
TIMER 6 M N
73 £
C C
M Yl
R |
R3 ¢ 0
U N
NERE
LOW HIGH T
ALARM ALARM
R8 THERMOSTAT | | THERWOSTAT
NOTE: OTHER TERNINAL LOCATIONS MARKED ON COMPONENTS.
__TIME SPEED UP SWITCH W
i
THERNOSTAT
THERNOSTAT PART § 8403-03f
SUBBASE PART § 8404-013
LOW ALARM THERMOSTAT PART § 8408-021
HIGH ALARM THERNOSTAT PART § 8408-022
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GENERAL TROUBLE SHOOTING PROCEDURES

START

CHECK FOR SUPPLY VOLTAGE AT THE MCoSHAE

/l
N
Y

e

(HECK FOR 24V AT NONINAL 24VAC
AT TRANSFORMER SECORDARY .

CHECK FOR SHORTS. FUSES. BREAKERS
REPAIR

_D_

N

N

REPLACE TRANSFCRMER WITH A TRANSFORNER
WiTH THE SABE PART NO.

GO TC TIMER TROUBLE SHOOTING SECTION

TIMER SECT|ON — TROUBLE SHOOTING THE TIMER AND IS RELATED RELAYS (R1) & {R2)

START I

REWOVE WIRE FROM (T6) OF TIWER.
UNIT £ 1S NOW PRIMARY INIT, RELAYS
(R1) & (R2) SHOULD BE DEENERGIZED.
CHECK FOR ZER0 (0) VOLTS AT (R1) &
(R2} COSL CONNECTIONS.

M

SHORT IN WIRIKG. CHECK ALL INTERIGR
WIRING.

&

L

Ny

JUWPER FRON TERKINAL (1) T0 WIRE REMOVED
FROM TERVINAL (1) OF TIAER. (R1) & [R2)
SHOULD ENERGIZE. CHECK FOR 24¥ AT (R1)
& (R2) COIL CONTACTS.

INTERNAL WIRING PROBLEM. CHECX
WIRING FOR OPEN OF SHORT.

Y

_%

7

CHECK FOR PROPER GPERATION OF {R1) &
(R2) CONTACTS BY WATCHING CONTACTS
AS YOU ENERGIZE & DEENERGIZE RELAYS
®1) & (R2).

REPLACE NON-FUNCTIONING RELAY(S)-

Y

NS

N

REPLACE WIRE ON {Tt) OF TIMER.
REVDVE WIRE FRON (T6) OF TIUER.
RELAYS R1 & R? SHOULD BE

HEARD SHITCHING WITHIN 15 SECONDS.
- REPLACE JUWPRR

N

REPLACE TiMER.

o7

[

60 T0 UNIT TROUBLE SHOOTING SECTION |

MiS-265
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UNIT SECTION — TROUBLE SHOOTING UNITS #1 & 2

UNIT #1

UNIT 42

==

==

REMOVE WIRE FROM (T1) OF TIMER. UNIT 1
NOW PRIMARY UNIT. PREFCRM NCRMAL
TROUBLE SHOOT ING TECHNIQUES ON UNIT
ONE ELECTRICAL & REFRIGERATION
COMPONENTS. USE SEQUENCE OF

OPERATION TO VERIFY PROPER QPERATION
OF UNIT. THERMOSTAT, AND ECONOMIZER.

ﬁy

REMOVE WIRE FROM (T1) OF TIMER &
JUMPER TO TERMINAL 2 OF TIMER.
UNET 2 1S NOW PRIMARY

UNIT. PREFORM NORMAL TROUBLE
SHOOTING TECHNIQUES ON UNIT THO
ELECTRICAL & REFRIGERATION
COMPONENTS . USE SEQUENCE OF
OPERATIONS TO VERIFIY PROPER
OPERATION OF UNIT, THERMOSTAT. AND
ECONOM I ZER.

CHECK RELAYS R12. Ri1. AND R1C FOR PROPER
{OPERATION.

RE + Rt SHOULD ENERGIZE ON A CALL FOR Y1,
RS SHOULD ENERGIZE ON A CALL FOR Y2,

R10 SHOULD ENERGIZE ON A CALL FOR W1,

R7 SHOULD EMERGIZE ON A CALL FOR W2.

7%

CHECK RELAYS R9. R8, AND R7 FOR PROPER
(OPERAT I ON.

R6 + R9 SHOULD ENERGIZE ON A CALL FOR Y1.
R11 SHOULD ENERGIZE ON A CALL FOR Y2,

R7 SHOULD ENERGIZE ON A CALL FOR W1,

R1G SHOULD ENERGIZE ON A CALL FOR W2.

NS

REPLACE MALFUNCT |ONING RELAYS.

REPLACE MALFUNCTIONING RELAYS.

MIS-1130

V

GO TO ALARM TROUBLE SHOOTING SECTION
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PUWER LUSS ALARM

LIRCUTT TROUBLESHUDTING

START N
HECK FIR 24¥ AT COIL TERMINALS OF % (HECK INTERNAL WIRING FOR BREAK IN
RELAY (RG) WITH PONER ON 7O MCOIAE V EE;AEE (C) 70 (R6) (DL TERNINALS & {}
VES
REMOVE WIRE FRON TERMINAL (1) OF R
(R6) AND LISTEN FIR CINTACTS MAKING 0 CEPLAE. RELAY {>
(R BREAKING. CHECK FIR PROPER l/
(ONTACT SKLTCHING

YES

PONER LOSS ALARM - (X

MiS-264
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LUW TEMPERATURE ALARM - TROUBLE SHOOTING PROCEDURE

START

3

ND
SET LON ALARK THERMISTAT 10 LOWEST CHECK (R5) (1L FIR CONTIMUITY
POSSIBLE SETTING. SETTING MAT BE
BELON RODN TENPERATLRE. MEASIRE 24V '
ACRDSS THERMISTAT TERNINALS # & 2 Ul"
n CHECK LOW ALARM CIRCLIT WIRING ~ ——E&—|
T
) NO 4&
|
! Y REPAIR e
REFLALE (R5) =]
SET THERNISTAT TO HIGHEST SETTING.
ROOM TEWPERATLRE MUST BE BELDY THE
HIGHEST SETTING OR THE THERMSTAT | |
08 L0 Bt O 10 SN N &>~ REPLAE LON ALARN THERNDSTAT ~ ——E=>——
THIS CONDITION MEASLRE ZERD (0)
VILTS ACRISS THERMOSTAT
TERMIMALS 41 & 2 A
-
VES
BELK (75) FR SUUK ONACTS | YE§ o= REPLACE (RS)

l
NO

{

LOW TEMPERATURE ALARM SYSTEM - [X

M1S-261
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HIGH TEMPERATLRE ALARM - TROUBLE SHIOTING PROCEDLRE

START

SET HIGH ALARN THERMOSTAT TD HIGHEST
POSSIBLE SETTING. SETTING MIST BE

AGOVE ROOM TENFERATLRE, MEASLRE 24V
ACROSS THERMOSTAT TERNINALS #2 & 3

SET THERMOSTAT TO LOWEST SETTING.
ROOW TEMPERATLRE MUST BE ABINE THE
LONEST SETTING R THE THERNOSTAT
BULB SHILILD BE HEATED TO SIMIATE
THIS CONDITION MEASLRE ZERD (O)
VOLTS ACROSS THERMOSTAT

TERMINALS £2 & 83

I
YES

I

CHECK (R4) FIR STUCK CONTACTS
CHECK (R3) AR STUCK (ONTACTS

NI OHECK (R4) COIL FOR CONTINUITY
CECK (R3) TOIL FIR CINTINUITY
T
K
I
N (HECK HIGH ALARN (IRCUIT WIRING [—FB—
I
N A
I
V REPAIR —E—
REPLACE DEFECTINE RELAY(S) ==
— N &~ REPLACE HIGH ALARM THERMZSTAT B
— YE§ B REPLACE T

NO

;

HIGH TEWPERATLRE ALARH SYSTEM - X
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