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I. GENERAL NOTES 
 

To reduce the risk of severe injury or death, read and follow all installation instructions. 
 

• The operator must be installed by qualified door mechanics using proper tools and 
equipment. 

• Make sure the available power supply to be connected to the operator is of the same 
voltage, frequency and phase as indicated on the nameplate of the control panel. 

• Read and understand the manual before installing the operator. 
• Read and understand the wiring diagram of the operator, control station and any 

other equipment to be connected to the operator. 
• Always disconnect power when installing or servicing the door operator or door. 
• All wiring is to comply with National Electrical Code (NEC) and local code 

requirements. 
• Any change in mounting position may result in change of operator rotation and 

consequently in change of control functions. Consult factory for any changes. 
 
II. SPECIFICATIONS 
 

INPUT FCS 2545 (1/4 HP) FCS 5045 (1/2 HP) 
Voltage 120VAC/208~240VAC 120VAC/208~240VAC 
Phase 1 1 

Frequency 60 Hz 60 Hz 
Current 4 amps 4 amps 

Wire Gauge 14 AWG 14 AWG 
 

MOTOR FCS 2545 (1/4 HP) FCS 5045 (1/2 HP) 
Horsepower 1/4 1/2 

Voltage 24VDC 24VDC 
Current 7 amps 13 amps 

RPM 1700 1700 
Gear Ratio 43:1 43:1 

Output RPM 39 39 
Door Speed 9 in/sec 9 in/sec 

Output Shaft Gear Speed 28 28 
Drive Chain #40 #40 

Duty 10 cycles/hour 10 cycles/hour 
Rating1 45 ft-lb./sec (540 in-lb./sec) 140 ft-lb./sec (1680 in-lb./sec) 
Brake Friction Friction 
Battery (2) 12V 18AH or above (2) 12V 18AH or above 

Wiring Diagram EP 101 A EP 101 A 
1Ratings tested at the output shaft. 

 
ENTRAPMENT PROTECTION 
Sensing Edge Sensing device attached to the leading edge of the door 

Exit Bars Exit hardware positioned on each side of door to allow emergency exit. 
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III. INSTALLATION INSTRUCTIONS 
 
1.   Installation Positions 

Operator: 

1/4 HP operators are shipped as a complete unit and are fastened directly to the header using the 
provided lag screws. 
 
1/2 HP operators are composed of the Chain Drive Operator Mount (which is fastened directly to the 
header using the provided lag screws) and the motor (which is bolted to the mount). 
 
Drill 1/4” pilot holes prior to installing the lag screws. A template that calls out the proper pilot hole 
locations will be provided with the operator. 

1/2 or Greater HP Operators: 
Motor/Chain Drive Sprocket Mount should be 
installed on the centerline of the header such that 
there is a minimum 1 ½” space between the 
sprocket mount and the backside of the pocket 
wall, as shown in Figure 1.a. 

1/4 HP Operators: 
1/4 Horsepower operator should be installed on the 
centerline of the header such that the sprocket 
mount is butted up against the back wall of the 
pocket, as shown in Figure 1.b. 
 

 
Figure 1.a. Spacing of 1/2 HP Operator Mount in Pocket. Figure 1.b. Spacing of 1/4 HP Operator Mount in Pocket.

HEADER

BACK
WALL OF
POCKET

HEADER

BACK
WALL OF
POCKET

SLOTTED HOLES
TOWARD POCKET

WALL

Figure 1.c. Installing a 1/2 HP Operator Figure 1.d. Installing a 1/4 HP Operator. 

6 / 1.4



INSTALLATION  INSTRUCTIONS FCS SERIES MODEL 5045 & 2545 
INSTALLATION INSTRUCTIONS  

ES 10-313
ECO #1398  REVISION #0000   BY: JB DATE: 1/2/2009 

 

- 5 OF 19 - 

 
2.   Control Installation 
 
A. Control Box Mounting 
 
Locate and unpack the control box marked Box A and Box B. The Control Box should be installed on the 
back wall of the pocket using the appropriate fasteners based on the wall construction (not provided by 
Cornell). See Figure 2.a. The bottom of the Control Box should at least 24” from the finished floor to 
provide ample room for any junction boxes and wiring. Use the measurements provided in Figure 1.f to 
mark the required hole locations. Partially insert the top (2) fasteners, leaving approximately 1/4” between 
the back wall of the header and the fastener head. Position the Control Box mounts over the installed 
fasteners via the large area of the keyhole. Slide the operator down so that the fasteners are positioned in 
the narrow, top portion of the keyhole. Tighten the fasteners. Insert fasteners in the narrow, top portion of 
the keyholes on the bottom (2) mounts. 

24”
(MIN.)

BACK WALL
OF POCKET

CONTROL
BOX

FINISHED
FLOOR

CONTROL
BOX

JUNCTION
BOX

BACK
WALL OF
POCKET

FINISHED FLOOR

Figure 2.a. Installed Control Box. Figure 2.b. Control Box Hole Locations. 
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Figure 2.c. Installed Operator and Control Box 
 
 
B. Wiring Procedure for Operator and Control Panel 
 

1. For BOX (A) Main Control Panel connections to Motor Operator BOX(C) 
 A separate circuit is recommended for the operator. 
 The flexible cable provided with the Main Control Panel contains all the wires that 

must be connected to the Motor Operator. Connections are already made in the 
Main Control Panel. 

 Attach flexible cable to Box (C). 
 Field connections required at the Motor Operator are clearly marked on the 

terminal block end of all wires. 
 

Make sure circuit breaker within Control Box is switched OFF. Check polarity of all 
battery wires before connecting. 

A

A

ALL ELECTRICAL COMPONENTS TO BE INSTALLED IN
ACCORDANCE WITH LOCAL BUILDING CODE REQUIREMENTS.

NOTE:

BATTERY BOX
(BOX B)

FLEX CONDUIT BY
ELECTRICAL CONTRACTOR.

24
" M

IN
.

CONTROL BOX TO BE SURFACE
MOUNTED AT THE BACK OF THE
POCKET 24" MIN. FROM THE FLOOR BY
CORNELL DOOR INSTALLER.

DC MOTOR
DRIVE UNIT

(BOX C)

PUSH BUTTON BY
CORNELL.

ALARM INPUT WIRING AND CONDUIT BY
ELECTRICAL CONTRACTOR.

4" X 4" "J" BOXES SURFACE MOUNTED AT THE
CENTER OF THE POCKET 12" ABOVE THE
FINISHED FLOOR BY ELECTRICAL
CONTRACTOR.

CONDUIT FROM SURFACE MOUNTED "J" BOX
TO THE SWITCH WITH 4 CONDUCTOR LOW
VOLTAGE STRANDED HOOK-UP WIRE. 22GA.
MIN, 14GA. MAX BY ELECTRICAL
CONTRACTOR.

SUPPLY WIRING INTO "J" BOX WIRING AND
CONDUIT BY ELECTRICAL CONTRACTOR.

12
"

CONTROL BOX
(BOX A)

FOLDING FIRE
DOOR BY CORNELL

SECTION THRU A
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  2. For BOX (B) Battery Enclosure 
• Remove any protective packing material from around battery. 
• Batteries may already be wired. If not, or if replacing batteries connect as 

follows: 
  

1 BAT1(-) → BAT2(+) 
2 BAT1(+) → TB2-1 
3 BAT2(-) → TB2-3 

 
 

3. Connections required at Motor Operator BOX(C): 
 

Wire Color  Block # Terminal # 
BBLLAACCKK  → TB9 1 
BBLLAACCKK  → TB9 3 
PPIINNKK  → TB10 1 

GGRREEEENN/YYEELLLLOOWW → TB10 3 
BBLLAACCKK  → TB11 13 

RREEDD  → TB11 14 
YYEELLLLOOWW  → TB11 15 

BBLLUUEE  → TB11 41 
PPUURRPPLLEE  → TB11 42 

GGRREEYY  → TB11 47 
→ TB11 48 

BBRROOWWNN  → TB11 74 
 

Figure 2.d. Battery Diagram 
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 Figure 2.e. DC Motor Terminal Connections 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BOX C BOX A
2007.01.16
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C. Wiring Push Button or Key Switch 
Push button supplied as standard by Cornell. Key Switch option is available. 

 
1. If possible, position the push button or key switch such that the door is visible 

while operating. 
2. See Figure 2.f. for wiring information. (Continuous Mode shown.) 

Figure 2.f. Control Station Wiring Diagram  
 
3.   Limit Switch Adjustment 
 

To avoid serious injury or death, disconnect power before manually moving limit switch 
cams. 

 
Make sure the open and close limit cams are positioned between the limit switch 
actuators before proceeding with adjustments. Refer to Figure 3.a. 

 
1. The operator is factory set so that the limit switch is bypassed in order to prevent possible 

damage when threading the chain. Before setting the limits, remove the screw shown in 
Figure 3.b in order to engage the limit switch assembly. 

2. Make sure the power switch inside the controller is off. The clutch will not be engaged. 
You will be able to manually move the lead post trolley by pushing it. 
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3. Move the lead post toward the striker (Closing direction). Note the movement of the white 
limit cams. They will be moving toward the close limit switches. 

4. Position the lead member trolley so the front of the trolley is 3 1/2 inches from the back of 
the striker. Refer to Figure 3.c. 

5. Set the close limit by depressing the spring-loaded locking bar (G). Rotate the white limit 
cam closest to the close limit until it trips the bottom switch on the close limit side. 
Release the locking bar (G) and make sure the upturned lip is engaged in a slot on each 
limit cam. This insures that your setting is maintained. 

6. Manually move the lead post into the pocket. The white limit cam will be moving toward 
the open limits. 

7. Position the lead post trolley in the pocket area so the front of the trolley is 6 inches 
behind the front of the pocket (or front of the pocket door). Refer to Figure 3.d. 

8. Repeat Step 4 of the Initial Limit Switch Adjustment to set the open limit. 
9. This completes the initial limit switch setting. Final adjustments may have to be made 

after installation of door is complete. Note that each notch on the limit switch cam will 
change the door position by approximately 3/8 inch. 

10. If installing a door, refer back to Section 5. Door Section Install on page 13 of the Door 
Installation Guide once the initial limits are set. 

 

 

Figure 3.a. Limit Switch Adjustment Figure 3.b. Limit Switch Bypass Screw 
 

NOTE: (A/C) is normally the OPEN limit switch and (B/D) is normally the CLOSE 
limit switch. 

 

Figure 3.c. Closed Limit Position  (Bottom View)    Figure 3d. Open Limit Position (Bottom View) 
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4.   Lead Post Wiring Instructions 
  

Disconnect power at the fuse box and the operator before proceeding with any wiring. 
 

A. Precautions 
 

1. Do not install any wiring or attempt to run this operator without checking the 
wiring diagram located on the inside of the control box cover. 

2. Do not turn on power until you have finished making all power and control wiring 
connections. 

3. Any wire connecting to the control panel must be protected by conduit or other 
means to ensure the safety and permanency of the wiring. 

4. Use copper wire inside the control panel. 
5. The operator must be properly grounded. The ground screw, plated green, is 

located inside the control panel. 
 

Failure to properly ground the operator could result in electric shock and serious injury 
or death. 

 
B. Procedure 

 
1. Do not run control wiring in the same conduit as power wiring. 
2. Any wire connecting to the control panel must be protected by conduit or by 

other means to ensure the safety and permanency of the wiring. 
3. After installation, be sure that the operator, controls, and sensing edge or 

other entrapment protection devices have been tested and function properly. 
4. Refer to Figure 4. 

 
Figure 4. Lead Post Wiring Diagram (Reference when wiring Lead Post Assembly to Control Box) 
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5.   Check List 
 

 Make sure all wires are connected, supply power is OFF, the circuit breaker located 
inside the control box is switched OFF, and the charger is ON (Factory default for charger 
is ON). 

 
 Make sure Alarm Wires are connected.  
• TB8 termination 11 & 12 normally closed for dry contact.  
• TB8 termination 9 & 10 connected for 24VDC signal.  

 
 Jump High Limit connection, TB8 (16 & 17). 

 
 Do NOT jump Security Door option, TB8 (18 & 19). 

 
 Check that Battery wires are connected and correct. 

 Connect 120VAC main power. 
 Turn charger to ON (Factory default is already ON). 
 Switch Master Switch to ON. 
 Green light and battery indicator lights are ON. 

 
 Set open and close limits and keep the door at the close limit before removing High Limit 

jumper. 
 

 Adjust Emergency Opening Distance (if required) 
T1 Timer is opening travel time. 
Factory Default: T1 is 8 seconds 
Total travel distance should be no less than 60 inches. 
Standard door speed is 9 inches per second. 
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6. Diagrams 
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Figure 6.a. Power Supply Schematic. 
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Figure 6.b. Control Schematic. 

6 / 1.14



INSTALLATION INSTRUCTIONS FCS SERIES MODEL 5045 & 2545 
INSTALLATION INSTRUCTIONS  

ES 10-313
ECO #1398   REVISION #0000   BY: JB DATE: 1/2/2009 

 

- 15 OF 19 - 

 
 
 

PB-120N-27C
CHARGER

TB
1

TB
8

TB
7

1 2 3 4 4A 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

60
61

62
63

64
65

66
67

68
69

70
71

72
73

74
75

76
77

78
79

80
81

TB
6

F3 4A
F2 2A

F1 1A

R
R

1
R

2
R

3
R

3A
R

4
R

4A
R

4B

R
5

R
6

R
6A

R
7

R
8

R
8A

R
9

R
11

R
12

R
12

A
R

13
R

14
R

15
R

16
R

17
R

18

R
19

O
P

1
C

L1
C

L2

R
A

R
B

R
B1

R
10

A
R

10

D
E

LA
Y

O
.L

13
A

AA
40

-0
11

A
G

1
A

G

TE
S

T

C
LO

S
E

O
P

E
N

TB
2

TB
3

TB
4

TB
5

T2T1

G
N

D

FA
S

T

Figure 6.c. Control Board Hardware Layout. 

6 / 1.15



INSTALLATION INSTRUCTIONS FCS SERIES MODEL 5045 & 2545 
INSTALLATION INSTRUCTIONS  

ES 10-313
ECO #1398   REVISION #0000   BY: JB DATE: 1/2/2009 

 

- 16 OF 19 - 

 

 

N
O

TE
S:

E
P

 1
01

 A

20
07

.0
1.

16

O
pe

n 
an

d 
C

lo
se

 R
el

ay

 (2
4V

D
C

 C
oi

l)
 (2

4V
D

C
 C

oi
l)

 (2
4V

D
C

 C
oi

l)
 (2

4V
D

C
 C

oi
l)

 (2
4V

D
C

 C
oi

l)
 (2

4V
D

C
 C

oi
l)

 (2
4V

D
C

 C
oi

l)

 (2
4V

D
C

 C
oi

l)

 (2
4V

D
C

 C
oi

l)
 (2

4V
D

C
 C

oi
l)

 (2
4V

D
C

 C
oi

l)

 (2
4V

D
C

 C
oi

l)
 (2

4V
D

C
 C

oi
l)

 (2
4V

D
C

 C
oi

l)
 (2

4V
D

C
 C

oi
l)

 (2
4V

D
C

 C
oi

l)
 (2

4V
D

C
 C

oi
l)

 (2
4V

D
C

 C
oi

l)
 (2

4V
D

C
 C

oi
l)

 (2
4V

D
C

 C
oi

l)

R
14

-S
ec

ur
ity

 O
pt

io
n 

R
el

ay
R

15
-S

ec
ur

ity
 O

pt
io

n 
R

el
ay

R
16

-S
ec

ur
ity

 O
pt

io
n 

R
el

ay
R

17
-S

en
si

ng
 E

dg
e 

D
el

ay
 R

el
ay

R
18

A-
C

lo
se

 R
el

ay
 (2

4V
D

C
 C

oi
l)

R
19

-M
om

en
ta

ry
 C

on
ta

ct

O
P-

O
pe

n 
R

el
ay

 (2
4V

D
C

 C
oi

l)
O

P1
-O

pe
n 

R
el

ay
 (2

4V
D

C
 C

oi
l)

C
L-

C
lo

se
 R

el
ay

 (2
4V

D
C

 C
oi

l)
C

L1
-C

lo
se

 R
el

ay
 (2

4V
D

C
 C

oi
l)

C
L2

-C
lo

se
 R

el
ay

 (2
4V

D
C

 C
oi

l)
R

A-
H

ig
h 

Li
m

it 
R

el
ay

R
B-

H
ig

h 
Li

m
it 

R
el

ay
R

B1
-H

ig
h 

Li
m

it 
R

el
ay

TE
ST

-R
es

is
to

r R
el

ay
T1

-E
m

er
ge

nc
y 

O
pe

n 
Ti

m
er

T2
-R

es
is

to
r T

im
er

R
13

-C
lo

se
 R

el
ay

 (2
4V

D
C

 C
oi

l)
R

12
A

-V
ol

ta
ge

 D
is

pl
ay

 R
el

ay
R

12
-V

ol
ta

ge
 D

is
pl

ay
 R

el
ay

R
11

-O
.L

 R
el

ay
 (2

4V
D

C
 C

oi
l)

R
10

A
-P

ow
er

 R
el

ay
 (1

20
VA

C
 C

oi
l)

R
10

-P
ow

er
 R

el
ay

 (1
20

VA
C

 C
oi

l)
R

9-
C

lo
se

 R
el

ay
 (2

4V
D

C
 C

oi
l)

R
8A

-C
lo

se
 R

el
ay

 (2
4V

D
C

 C
oi

l)
R

8-
C

lo
se

 R
el

ay
 (2

4V
D

C
 C

oi
l)

R
7-

E
m

er
ge

nc
y 

Bu
tto

n 
R

el
ay

R
6A

-E
m

er
ge

nc
y 

Bu
tto

n 
R

el
ay

R
6-

E
m

er
ge

nc
y 

Bu
tto

n 
R

el
ay

R
5-

E
m

er
ge

nc
y 

Bu
tto

n 
R

el
ay

R
4B

-S
en

si
ng

 E
dg

e 
R

el
ay

R
4A

-S
en

si
ng

 E
dg

e 
R

el
ay

R
4-

S
en

si
ng

 E
dg

e 
R

el
ay

R
3A

-C
lo

se
 R

el
ay

 (2
4V

D
C

 C
oi

l)
R

3-
C

lo
se

 R
el

ay
 (2

4V
D

C
 C

oi
l)

R
2-

O
pe

n 
R

el
ay

 (2
4V

D
C

 C
oi

l)
R

1-
Al

ar
m

 R
el

ay
 (2

4V
D

C
 C

oi
l)

R
-A

la
rm

 R
el

ay
 (2

4V
D

C
 C

oi
l)

M
od

el
 F

C
S

 W
iri

ng
 D

ia
gr

am

Figure 6.d. Model FCS Wiring Diagram. 
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8.   Functions Table 
Condition/Function Normal Operation Alarm Situation Security Option 

Emergency/Exit 
Bar (Terminals 

7&8) 

• Door will open for preset 
time. 

• Factory default is 8 seconds 
and travel distance should 
be no less than 60 inches. 

• Adjust timer for open 
distance. 

• Door will open to preset 
time, no pause, then 
fully close. 

• Factory default is 8 
seconds and travel 
distance should be no 
less than 60 inches. 

• Adjust timer for open 
distance. 

• Cease to function 
under normal 
condition. 

• Begin to function under 
alarm condition. 

Battery 

a) Self-monitoring trickle charge system. 
b) Self load testing every 30 hours. If battery drops below 22VDC, warning light and 

buzzer will turn on and output 24VDC warning signal. 
c) Must change battery or press reset button to reset. 
d) The system will continue to function until the battery dies completely. 

Security Option 
(Terminals 18&19) 

a) All functions normal except 
the Exit bar assembly. 

b) When the door is closed, 
Exit bar assembly will not 
function. 

 

a) All functions normal 
including the Exit bar 
assembly. 

b) The door will close 
fully due to the alarm 
condition. 

c) The door will continue 
to close if reopened. 

 

Key Switch/Push 
Button (Terminals 

1&2&3&4) 

a) Constant pressure open and 
close 

b) When button or key switch is 
released, door will stop. 

Door can be opened, but 
will close automatically 
due to alarm. 

Function normally. 

Sensing Edge 
(Terminals 5&6) 

a) Door will stop. 
b) Pressure on the edge will 

disengage clutch. 
c) Sensing Edge is 

nonfunctional for the first 12” 
of closing. 

← Same, with exception 
that door will pause 
briefly after edge is 
released, then continue 
to close.  

← Same 

High Temperature 
Switch (Terminals 

16&17) 

a) If any high temperature switch trips when the door is fully closed and in alarm, the 
Exit bars will not open the door. 

b) The Exit bar assembly will function if the high limit trips while the door is in the open 
position or in motion. 

c) If the alarm is normal and the high limit trips, the door and Exit bars will function 
normally. (A beeping signal will sound when high limit trips.) 

d) It is a normally closed contact. 
e) A jumper must be used during installation. 

Warning Signal 

a) LED green light for 120VAC power when 120VAC is present. 
b) LED red lights for low battery power and overload trip, when too low or in trouble. 
c) (3) distinguishable beeping sounds for low battery, overload and high limit. 
d) When not normal, 24VDC output for each separate conditions: 120VAC (Terminals 

35&36), low battery (Terminals 39&40) and overload (Terminal 37&38). Can be 
connected to warning or signal relay. 
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Functions Table (Continued) 
Condition/Function Normal Operation Alarm Situation Security Option 

Connections 

a) Dry contact alarm connection. (Terminal 11&12) 
b) 24VDC alarm connection. (Terminal 9&10) 
c) (2) extra 24VDC power terminals, independent of motor function. Total 2A output. 

(Terminal 31&32, 33&34) 
d) Set of N/O contact for door closed position. (2 terminals) (Terminal 43&44) 
e) Set of N/O contact for door open position. (2 terminals )(Terminal 41&42) 
f) Set of dry contact for security option notification. (Terminals 45&46) 

 
 
IV. OPERATING INSTRUCTIONS 
 

Three Button Control Station 
Action Response 

Press OPEN Door should open 
Press CLOSE Door should close 
Press STOP while holding 
either OPEN or CLOSE 

Door should stop 

Removing pressure from 
CLOSE during motion 

Door should stop 

 
Key Switch Control Station 
Action Response 

Turn key to OPEN Door should open 
Turn key to CLOSE Door should close 
Press STOP while holding 
key on OPEN or CLOSE 

Door should stop 

Removing key from CLOSE 
position during motion 

Door should stop 

 

Turn off power to the operator before manually operating the door. 
 
 
V. MAINTENANCE INSTRUCTIONS 
 

 Disconnect power supply to the operator before servicing. 
 Do not place hands or tools in or near the operator when the power is connected or when 

testing control or safety devices. Always disconnect power before adjusting the operator. 
 

• The brake is a self-adjusting brake. It is maintenance free. The brake assembly 
requires no additional adjustments for its lifetime. 

• Do not lubricate motor. Lubrication could cause damage. 
• Inspect and service whenever a malfunction of either door or operator is observed or 

suspected. 
• Before servicing, always disconnect power supply to the operator. 
• Replace fuses only with those of the same type and rating. 
• All replacement parts must be compatible with those originally provided. 

 

6 / 1.19


