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IMPORTANT

The equipment covered in this manual is to be installed hy 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 troubleshocoting of the MCS1A and MC92A controllers.
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 MC91A and MC92A are only for use without economizers, The MCO1AE
should be used for units with economizers.

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

It is reconrended that a (5) Five min, compressor time delay relay be installed in each unit.

THEORY OF OPERATION

The MCO1A and MC92A 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 without econcmizers on the air
conditioner units. It is not for use with heat pumps,

TIMER

The timer is a 24 hour or 7 day on/off timer. The changeover 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 nert period. At the end of this period, the contacts switch again and the primary
unit becones the secondary unit and vice versa. Bvery 24 hours or 7 days the primary and secondary units
gwitch providing equal wear on the units. This is done by energizing or de-energizing relays Rl and R2 every
24 hours. For 24 hour operation, connect timer speedup switch between pins 6 and 7. For 7 day operation,
connect timer speedup switch between pins 6 and 4. For timer speed up, push and hold timer speedup switch for
10 seconds, Release switch after controller has switched. Timer speed up is supplied for ease of
troubleshooting.

ALARM CIRCUITS
The MCO1A and MCIZA are equipped with four (4) alarm circuits: power loss alarm, high bemperature alarm, low
temperature alarm, and second stage cooling alarm.

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



Power Loss Alarm
The power loss alarm relay, RS, is normally energized. Upon power loss to the controller, the relay wiil
de-energize and switch contact positions sending the alarm,

High Temperature Alarm
The high temperature alarm thermostat energizes the high temperature alarm relay, K3, if the temperature of
the structure drops below the high alarm thermostat set point.

Low Temperature Alarm
The low temperature thermostat energizes the low temperature-alarm-velay, R4, if: the temperature of the
structure drops below the low alarm thermostat setpoint.

SECOND STAGE COOLING ALARM
The second stage cooling alarm relay, R6, is energized on a call for second stage cooling (¥2). This
signifies that the primary unit canmot keep up with structure load.

THERMOSTAT

As in 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. The
fan switch is unused and should be left in the auto position.

FLASHER DISABLE, GENERATOR RUN ALARMS (MC92A ONLY)

The flasher/generator run alarm relfay (R12) and the second stage disable relay (Ril} are energized when a
remote contact closed betwsen terminals A and B on alarm terminal strip. Flasher 1 generator alarm relay
(R12) signals that the generator is running and that the flasher is disabled. Second stage disable relay
prevents Y2 or W2 from energizing. This ensures that only one unit will run when the generator is energized.

SEQUENCE OF OPERATION

MECHANICAL MODE--ND 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. On a call for second stage cooling, the compressor and fans of the secondary unit will be energized. The
second stage cooling alarm will also he energized.

3, I the temperature continues Lo ciimb and the high alarm setpoint is exceeded, the high temperature alarm
relay is energized and an alarm is sent.

Heating
1. On a2 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 heal of the secondary unit will be
energized.

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




INSTALLATION INSTRUCTIONS

UNPACKING
1. Included in the MCY91A or MC92A carton are two packageg: 1. The T874D1868 thermostat, and 2. the
controller. The thermostat subbase iz installed on the controller,

Set aside the thermostat for now ag it will be installed last.

2. The controller should be installed on a vertical wall approximately four (4) feet ahove the floor away
from drafts and outside doors or windows. Four (4} mounting holes are provided for mounting Lo the wall
and holes for-eondnit-connections are provided -in: both the-base and top.of the controller., The controller
shonld 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,

HIGH VOLTAGE FIELD WIRING

No phasing is regnired between HYAC units. The controller 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,

Connect high voltage wiring per the wiring diagram in Figure 2.

LOW VOLTAGE FIELD WIRING

Connect the low voltage field wiring from each unit per the low woltage 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
jumper Y1 to G on the low voltage terminal block of the controller, both units.

ALARM CIRCUIT WIRING

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

125 VA @ 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.

Power Loss Alarm
Terminal identifications on the power loss alarm circuit repregent contact pogitions 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 conbroller and the
wiring has been checked for accuracy.

Remove the thermostat from the box. It should include:

A, Thermostat T874D1868
B. Instructions

1. Read the thermostat instructions before proceeding,

2. Remove the thermostat cover by puiliné outward on the hottom of the covér.

3. Remove thermostat interpackina,

4. Position thermostat heat lever to far left,

5. Pogition therwostat cool lever to far right.

6. Position subbase system switch to off,

7. Position subbase fan switch to auto.

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

9. Install lever locking assembly per instructions supplied with the thermostat,

This completes installation of the MCY91A.

SYSTEM CHECKOUT ADJUSTMENT

Refer to Figure 3 for component locations.
1. Turn high alarm thermostat to off. Turn low alarm thermostat to off.

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

3. Apply power to both units, apply power to master controller,
4. Follow initial start up procedures on side of wall mount.
Failure to follow these procedures may result in compresser failure,
5. Temporarily remove the wire from terminal 1 of the timer. See Figure 3.
6. Sel system switch to on. Yove cooling level slowly to the left to angage
first stage cool. Compressor and hlower of Unit 1 should start. Move the cooling level further left to

engage second stage cooling. The compressor and hlower of Unit 2 ghould start., Reset cooling lever to
left.



7. Move heating lever slowly to the right until [irst stage heating is engaged. 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 blower of
Unit 2 should come on.

Reset heating lever to left.
8. Fiace a jumper between terminal 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.

3. Renove 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°
below the thermostat setpoint could result in nuisance tripping of alarm circuit.

11. Adjust the high alarm setpoint to a temperature below room temperature. If employed, the high alarm
circuit should be activated. Return high alarm thermostat to the desired setpoint. In operation, this
nust be at least 5° ahove 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 setpoint to make sure that it is at least 5° ahove the first stage cooling setpoint
temperature. Check the low alarp thermostat to nake 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. Hove thermostat system
svitch to off.

14, Push and hold timer speedup switch. Relays 1 and 2 should be heard switching approximately every 10
seconds. This indicates proper timer function. Release switch. Move thermostat system switch to AUTO.

This completes system checkout,

TROUBLESHOOTING

The troubleshooting section is divided into four sections.

1. General
2. Tiwmer
3. Units

4. Alarm Circuits

Always perform general troubleshooting section before performing any other section.




GENERAL TROUBLE S/I?OOTING PROCEDURES

START

N

OEX AR HIGH YILTAGE AT NCO1A

o

7

N7

HEX AR SHRTS, RBES, BREAERS
PR —D_

(HEK AR NINTHAL 24VAL AT TRAKSHIMRR
SETNIARY.

D

RELALE TRANSHIRMER WTTH A TRANSFIRMER __D_
ITTH THE SAME PART MD. -

GO TO TIMER TROUBLE SHOOTING SECTION

TIMER SECTION - TROUBLE SHOOTING THE TIMER AND 116 RELATED RELAYS |RIi L |R2)

STRT f

REMNE YIRE FRIM (T1) OF TINR.
[NIT | 1S NN PRIMARY INTT, RELAYS
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(HEX AR 7030 (0) VLTS AT (R1D &
{12} (M. (INNECTIONS.

N4

JIPR RN TEMING 2 [F TINR
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(F TINR. (RI) & (R2) SHILD
ENERGIZE, (HEDX AR 24VAC AT (R1)
¢ (R2) (1L CONTACTS,
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_19__

SHET IN VIRING, (HEK AL INTERIR
YIRING,

57

CEX AR PROPER TPBUTIIN [F (R1) &
{R2) INTACTS BY NATCHING CIWTACTS
AS YOI ENERATZE & DEENERGTZE RELAYS

%

INTENAL WIRDNG PRBLEN, GHX l|>
VIRING AR [PEN DR SHRT.

(R1) & (R2),

REFLALE VIRE TN (T1) OF TDNR,
REMNE VIRE FRM (T6) TF TINER,
RELAYS R & R2 SHILD BF

HEARD) SHTTCHING ¥TTHIN 15 SECTMES,
- REPLACE PR

REPLACE RR-RNCTTONING RELAY(S), D—

NS

RFLAE TR, ——[}__

NS

&7

& T0 INIT TRILBLE SHATTING SECTION
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UNIT SECTION - TROUBLE SHOOTING UNITS #1 & #2

UNIT #1

R

REMOVE WIRE FROM (T1) CF TIMER. INIT !
NOW PRIMARY INIT. PREFTRM NORMAL
TROUBLE SHUGTING TECHNIBUES TN LNTT
INE ELECTRICAL & REFRTGERATIIN
(TMPONENTS, LSE SERLENCE OF

(PERATION T0 VERTFY PRIPER OPERATION
OF UNTT, THERWOSTAT, AND ECTNDMIZER.

N

(HECK RELAYS R12, RI1, AND RiD FIR PROPER
OPERATION,

R0 SHOULD ENERGIZE ON A CALL FIR Y1,

RB SHOULD ENERGIZE ON A CALL FIR Y2,

RY SHOLLD ENERGIZE DN A CALL FIR ¥l,

RT SHOULD ENERGIZE DN A CALL FIR W2,

Yu?

REPLACE MALPINCTIONING RELAYS,

UNIT #2

%

REMOVE YIRE FROM (T1) UF TIMER &
JUMPER TO TERMINAL 2 OF TIMER.
INIT 2 1S NI PRIMARY

UNTT. PREFIRM NIRMAL TROUBLE

SHOOTING TECHNIGUES ON LNIT T

ELECTRICAL & REFRIGERATION

(UMPONENTS. LUSE SERUENCE OF

(PERATIONS TO VERIFIY PRUPER
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OPERATIEN,

R8 SHILD ENERGIZE ON A CALL AR VI,

RI0 SHOLLD ENERGIZE N A CALL HR Y2,

R7 SHED ENERGIZE IN A CALL AR ¥,
RY SHRED ENEROIZE IN A (ALL FR ¥2.

REPLACE MALFLNCTIONING RELAYS,

W

60 TO ALARM TRIUBLE SHOOTING SECTIIN

NIS-283 A-SHALL I




POWER LOSS ALARM
CIRCUIT TROUBLESHOOTING

/]
START . |
CHECK FOR 24V AT COIL TERMINALS OF N CHECK INTERNAL YIRING FOR BREAK IN
RELAY (RS) YITH POVER ON T0 MCOUAE & () R (C)T0 (1) L TEMNAS 4 D

<&

REMOVE WIRE FROM TERMINAL (1) OF l\
(RS) AND LISTEN FOR CONTACTS MAKING & REPLACE RELAY {>

OR BREAKING. CHECK FOR PROPER
CONTACT SRITCHING

{ES

POVER LOSS ALARM - OK

8 WIS-272 A0-FUL B




LOW TEMPERATURE ALARM - TROUBLE SHOOTING PROCEDURE

START

V

OET LOW ALARM THERMOSTAT T0 LOWEST
POSSIBLE SETTING. SETTING MUST BE
BELOW AOOM TEMPERATURE. MEASURE 24Y
ACROSS THERMOSTAT TERMINALS #1 & #2

YES

SET THERMOSTAT TO HIGHEST SETTING.
RODM TEMPERATURE MUST BE BELOW THE
HIGHEST SETTING OR THE THERMOSTAT
BULB SHOULD BE COOLED TO SIMULATE
THIS CONDITION MEASURE ZERD (D)
VOLTS ACROSS THERMOSTAT

TERMINALS #1 & #2

1
YES

|

CHECK (R4) FOR STUCK CONTACTS

NO
CHECK {R4) COIL FOA CONTINUITY
i
0K
i .
ND CHECK LOW ALARM CIHCUIT YIRING ==
|
N A
V '
REPAIR e
REPLACE (R4} En
—— N[ &= REPLACE LOW ALARM THEAMOSTAT o
—— YE§ - REPLACE (R4} =

|
ND

I

LO¥ TEMPERATURE ALARM SYSTEM - (K

fIs-268 A-30-ALL B




HIGH TEMPERATURE ALARM - TROUBLE SHOOTING PROCEDURE

START
MO
SET HIGH ALARM THERMOSTAT TO HIGHEST CHECK (R3) COIL FOR CONTINUITY
POSSIBLE SETTING. SETTING MUST BE
ABOVE ROOM TEMPERATURE. MEASURE 24V UEK
ACROSS THERMOSTAT TERMINALS #2 & #3 |
ND CHECK HIGH ALARM CIRCUIT WIRING -
f
YES N0 A
I '
REPAIR —
V
REPLACE DEFECTIVE RELAY —
SET THERMOSTAT TO LOYEST SETTING.
ROOM TEMPERATURE MUST BE BELOY THE
HIGHEST SETTING DR THE THERMOSTAT —
BAB SHOULD B HEATED 10 SIMAATE | ND = REPLACE HIGH ALARM THERMOSTAT —
THIS CONDITION MEASURE ZERO (0)
YOLTS ACROSS THERMOSTAT
TERMINALS #2 & 13 A
I
YES
CHECK {R3) FOR STUCK CONTACTS YES == REPLACE (R3) =
|
P&:]
HIGH TEMPERATURE ALARM SYSTEM - 0K
NS-2%67 M30HALL
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LOW VOLTAGE CONNECTIONS, NO ECONOMIZER

OROXCEORDNO, Gf@@@ @ © KA

OR
MCI2A

FIGURE |
1]

NF®E L3 |




(e e ] i ¥ Tl wo .
;
B 000008)] S il ao Mmmmmn []a
. ; ow o aml .
ul\m«._ (£ e (SHE) iV} Y MUYESEL B & TFE
% , um _MM ¥ & ™ )
LYLSIRREH] e _ b A AITE) X 5
m. % s. KV IBIH w/_,_m/L_r ! 1 “ wﬁ e WV ST B MU? &)
g A—1 _.m._ ! m_ | ; | 0O RV IO B 00 (| ®
| @H—1 .w T rd.__%ﬂ.w N | ] Y 2 s 2!
E Ol 1 1 ﬁlﬁ.ﬁl il N B | g ] o
3| @Bl * 1 1= ™ _ ,, L 4 LN 14 @EII:W'.”_L_MN.N
8 3 Chm 7 ||| aik a a
€ =8 gy & N_E_:,mv .t
g @ ; THr E.MA/ ¢ 3 . D1 LN
ﬁ.:lv ' _ by ——t0t  ro | ..@m wm
&y @y 11— 4 ] Bl L\u ¢ =
o] ! Y ) . 1 1& § il .
@ : | ¥
O] g & 3y ,H __m mW\.FMmI; ot
I | NILLYS) LA 21 ¥
NS VEAY | YHimE e e
53 e i i o0 Eﬁa&ﬁmﬂ@ .].Jemw v [T @
H,,m.m_a_ ' ] ' .mﬂﬂ” _L _ v "ONTHLL be. ! _”@m_.w_mii MW
f\q_ﬂ | 1 g_, @ mﬂm_ DND AL Y (L9 Tt ‘ H@
Ik T | el e
[] | i) |
OOOWOWO e .“. _H. Eu_ﬁwm % !
" 1 - HERLARAR Q.Eﬁ_ ! [owmm@wllan Lo 1
AVHIVIQ ONITHIM VIBIN AVHOVIQ H3Q0VT YIBIN




FEVEOFE 6001 w290

&1 -E60v _

- wiSINEHL EBi0eL [0 |
YISO
ki~ A@@@@@@k pum—— Vm
J, g e TLLHE.W
(. mL R 1 T P i
% ﬂ : R [T _
£\ (D ; I _
3O, 0 il I P
N omam| [ T LT 9
& A L | _ Tq v = .m
S = g_m 8 —— il
@—a— . 2
M n@...ll.;. ALE,W _W i an_I\TW.Iﬂ 3 & 3| « %M
z Qo T CEAE ;
& TAmu ¥ a1 rQ
W — ‘ ) i LEI
m D1 1) Mm | ¥ J o
=] | T 1] 1 }ii u&
P ® _wi_ b :
= | @157
2 %MM _ |\
: b
20 | el ey e, AT
Ofu— [ [ Y] ) [ voily
nh § H 5
RIS el || [0 ﬂ _
r TMN\‘ r TMNM T ..NWn ) TJ: N TNN
ALl TR B e
B i 0 ] 1 i | “
.w,m > _ m ﬁﬁ% 1 _ m rdfiy m i " Ay
_g@®®@® @ @@@@@A =l- ¥ ¥
VIS 2 LN TR Hd} -J¥A-0C 1 /B0 Dk

7 SR o
pe L _ o
L N¥L W & R m 7% £ )
X BTN N
N GISWE 3 W i SN Y
b (TLII0 e £7%
A 18 A 21
v
g NI N & Y M. ) i rw 21
A ATEL
i wa| MO o was
3 03 H M _ £y )
# N a
e oo N RN ALY AT m Iw &
NILLYLATNGEY 30D T T T L
1) A1) NG TN &1
1§ 1IN 42> 38 18 LN
11N , 2 s
I LN :Wvlliem )
2N e—dE,
2 LN , 2 U
28 1IN 34 by , &4 21

1

]
NOILWI3D 1704 21

13 BN 3TH LT

87 AW A B i TS
HUIL IV W OW {Y1SWEHL
Bk v EEE_@ j @;
B B g ]
AEND O y & (n)
iNIND WO, W : @
m 0
“TRINCL E]
ML YOLD ﬁ O
W3 HILIAS 103 1@
R AL OLY —
Wt HOLIAS LD
1 (A aMlL il
SIS 0 04
HOLINS G WY HSI Q
wal w e T

WYV IO ONT A Yo

WYy IO 4300V T ¥¢o W




FIGURE 4

HIGH YOLTAGE
FEILD CONNECTIONS

UNIT ¢

UNIT 2

CONNECT FONS
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i NOTE: OTHER TERMINAL LOCATIONS MARKED ON COMPONENTS.
. TTME SPEED UP SWITCH
-
J THERMOSTAT ---—--———— PERT } 8403-03
f THERMOSTAT SUBAASE ————=-——— PART § B404-013
LOW ALARM THERMOSTAT — PART § 8408021
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