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i
COMMENTS

All G.A.L. door operators are factory adjusted and tested for the actual job requirements. When
installed correctly, they may require minor adjustments to suit actual job conditions.

IMPORTANT:
All equipment must be installed, adjusted, tested and maintained to comply with all Federal, State,
and Local codes.
See section 10, page 22 in this manual for Kinetic Energy and closing force requirements.
Before mounting the operator, check that the car door is plumb, free and moves easily without bind.

Check the attached standard measurements sheets. Install the operator according to the measurements
supplied.
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ii
FOREWORD

It is the intent of this manual to give the reader certain key points of information critical to the proper
installation of the door operator. It is not intended to give comprehensive installation procedures
nor does it cover the installation of door headers, tracks, hangers, etc.

It is hoped that the procedures presented in this manual will reduce the installation and adjustment
time and result in a smooth, long lasting door operation.

When properly installed, G.A.L. operators will give many years of trouble free service.
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1
MOML/MOHL OPERATORS.
The MOML and the MOHL door operators are identical with the exception of the motor. The MOML
has a 74 HP motor, the MOHL has a 2 HP motor. Installation, wiring and adjustments are the same
for both operators.
The illustrations on this page show the three different versions available;
Left Hand, Right Hand and Center Parting.

CENTER PARTING {7

al

Doc. No. INSTMOM 5



G.A.L. Manufacturing Corporation January, 2004

2
DETERMINING THE HAND OF THE DOOR
G.A.L. door operators are available for right hand doors and for left hand doors. (Center parting
doors use a variation of the left hand operator). To determine the hand of the door, stand in the
lobby facing the elevator doors. If the doors close to the left, it is a left hand door. If the door closes
to the right it is a right hand door. The left hand, center parting and right hand operators are not
interchangeable. The figures below illustrate the door hand.
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CLOSING CLOSING
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— —

STRIKE JAMB STRIKE JAMB

LEFT HAND DOOR RIGHT HAND DOOR
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3
MOUNTING THE OPERATOR

As with all G.A.L. operators it is important to have the proper mechanical setup.

Before continuing, check that doors are hung properly and glide freely with no binding.

The spring closer should also be set so that the hoistway door will close fully.

The door operator should be mounted in the proper position with the drive arm plumb and the
operator arm and pivots set according to the DATA sheets (DATA21 for single speed, DATA22 for
two speed). Slight differences are acceptable.

Install the isolation pads.
Isolation pads for the operator base are provided to minimize noise and vibration transmission into
the cab. These pads must be glued to the operator base before mounting it to the car top.

Set the header plumb.

Place the operator over the pre-tapped holes in the header assembly. Set the base flush with the
face of the header assembly and tighten the front bolts only. Move the operator base and header
until the header is perfectly plumb. Temporarily clamp the rear of the base to the operator support
to prevent any further movement of the header.

Side opening doors:

With the header assembly correctly installed, the vertical centerline of the operator drive pulley
should be 9 %” from daylite for a door opening of 22" to 44” and 14 %,” for a door opening of 45”
to 48 (see Figure 3 and Appendix dwgs. # DATA21 & DATA22).

Center parting doors:

With the header assembly correctly installed, the center of the door opening lines up with the center
of the header track. The center of the operator drive pulley should also line up with center of the
opening (see Figure 6 and Appendix dwg. # DATA23).

Determining the position of the front edge of the door operator base:

Mount the drive arms to the drive arm support brackets on the header assembly for center parting
doors and to the drive arm support bracket for slide doors. The mounting brackets are slotted for
fine adjustments later, if needed. At this time, position the arms in the center of the bracket and
tighten it.

Attach the connecting linkage(s) to the drive pulley, making sure that when the word “closed” is
on top, the doors will be closed. Tighten the linkage(s) to the drive pulley.

Attach the clutch assembly to the drive door linkage, then attach the clutch to the drive door using
the pre-tapped holes on the door panel. Tighten the clutch assembly to the drive door.
Attach the other door (for center parting doors) to its linkage and tighten the door bracket to the
center of the slots.

Raise or lower the rear operator support bracket mounted to the cab to vertically
level the operator drive pulley. This helps to prevent binds in the opening and closing.
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Check that the operator arms hang free and are not forced to or away from the operator drive pulley.
Slide the operator forward or backward, if necessary. Turn the drive pulley by hand making sure
that the drive arms and connecting links are perpendicular and clear of door and track. If necessary,
slide the operator base forward or backward.

Proper positioning of the operator is critical to the life of the arm bearings. Bending of the drive
arms will place stress on the bearings reducing their operating life.

Once the operator base is in correct position, drill the holes to permanently fasten the rear of the
operator and tighten all mounting bolts.
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4
PRE-ADJUSTMENT TIP

BEFORE PROCEEDING TO THE ADJUSTMENT SECTIONS, READ THE FOLLOWING TIP

( REFER TO FIGURE 1)
Think of the drive pulley crank arm(s) and the connecting link(s) as each having its own independent
role.
The crank arm determines the total door travel. The further the arm is away from the drive pulley,
the longer the door travels.
The connecting link determines the door position. The longer the arm, the further the door
moves from the jamb.
Example:
If the door opening is 42” but the door travels only 40” as stopped by the open and close limit cams,
do not alter the cams. The cams have been factory pre-set. Correct the under travel by extending
the crank arm outward from the drive pulley until the door travels 42” from fully open to fully closed
(as determined by the limit cams), then fasten the crank arm in place.
Now, loosen the connecting link bolts, close the door against the stop roller and tighten one of the
link bolts. Open the door until the open limit is activated and check the door position. If the door
is not in the proper open position, close the door and readjust the connecting link. Repeat the above
steps until the operation is complete and then fasten the two link bolts. Make sure that the closing
door is stopped against the stop roller and not the strike post.

Remembering the above two points will facilitate door adjustments.

Bear in mind, that the drive pulley crank arm position and the cams are pre-set by our factory as
indicated on the installation drawings

THIS LENGTH AFFECTS THE TOTAL DRIVE PULLEY
DOOR TRAVEL FROM FULLY
OPEN TO FULLY CLOSED.
THE LONGER THE LENGTH CRANK ARM
THE LONGER THE TRAVEL. ADJUST THE CRANK ARM
TO SET THE DOOR TRAVEL.
CONNECTING LINK ASSYY.
/ ADJUST THE CONNECTING LINK ARM
TO SET THE DOOR POSITION.

THIS LENGTHAFFECTS
THE DOOR POSITION

FIGURE 1
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5
ADJUSTING THE SINGLE SPEED AND TWO SPEED SLIDE DOORS

5.1 Removing the zone locking device and the bumpers:

Before adjusting the operator, remove the car door bumpers and the locking cam from the zone
locking device (see document LWZ-1). Removing the locking cam from the zone locking device,
allows unimpeded movement of the doors.

Removing the bumpers — Because the car door moves to unlock the hoistway door, it must move
approximately 7/16” further than the hoistway door. Removing the car door bumpers makes up
some of this difference and allows better door alignment at full open.

5.2 Adjusting the release roller and clutch:

Referring to figure 2A, adjust the lock release rollers so that they will clear the clutch by about 3/16”
when the car door is in its final closed position and the drive pulley stop roller is against the stop
plate.

Adjust the clutch cam and roller depth as per figures 2C and 2D. The clutch should retract as late
as possible in the closing cycle.

- " FULLY OPEN POSITION OF
116 — CARDOOR IF BUMPER IS
BUMPER NOT REMOVED
REMOVED T — — — — — N
———
‘ CAR DOOR 8 | CARDOOR 2
| | - - - i

FULLY OPEN POSITION OF
CAR DOOR WITH BUMPER
REMOVED

J

RUNNING CLEARANCE

BUMPER
HOISTWAY DOOR 8 ‘ HOISTWAY DOOR (
FIGURE 2A FIGURE 2B
DOORS FULLY CLOSED DOORS FULLY OPEN
ADJUST CLUTCH CAM TO RETRACT
- 12" CLUTCH REAR VANE BY 1/8" PAST
THE ROLLERS (AS SHOWN), WHEN
HATCH DOOR IS FULLY CLOSED WITH DOORS FULLY ENGAGED,
AND CAR DOOR IS 1/2" FROM THE CLUTCH REAR VANE IS 1/2"
STRIKING POST. ONTO THE ROLLER. —_—
‘ CARDOOR 8 ‘ CAR DOOR 8
| | |

L

HOISTWAY DOOR ‘ ‘ 8 HOISTWAY DOOR ‘ ‘ 8
FIGURE 2 FIGURE 2D
CAR DOORS 1/2" OPEN DOORS FULLY ENGAGED
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5.3 Crank arm and clutch link positions with door closed:

Referring to Figure 3, with the doors fully closed, the crank arm should be just a few degrees above
the horizontal and the clutch link about 20 degrees above the horizontal. This setting will help
prevent slamming and roll back, yet still allow manual opening of the doors when the car is stopped
at a landing during a power failure.

If adjustments are necessary, close the car door. Loosen the two connecting link bolts and the two
crank arm bolts. Keeping the door fully closed, adjust the link and arms to the proper positions. If
necessary move the bolts to new holes. Re-tighten all four bolts when finished.

THISDIM. 9 3/4" FOR 22 —=— 44" OPENING
14 3/4"FOR 456 —»— 48" OPENING

¢ DRIVE PULLEY INTERMEDIATE PULLEY
DAYLITE ———= CRANK ARM

THISANGLE —==_3

SHOULD BE T

JUSTA
FEW DEGREES
ABOVE THE
HORIZONTAL
11g" jv , =i
STRIKE POST |
fé’hzﬂg\fgs ALUMINUM
)= DOOR DRIVE ARM
|
THSANGLE |
SHOULDBE |
ABOUT20
ABOVETHE |
HORZONTAL |
o |
[ |
|
|
T |
FIGURE 3
. DOOR FULLY CLOSED
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5.4 Crank arm and clutch link positions with door open:

Referring to figure 4, the best door opening operation occurs when the crank arm and the connecting
link are in a straight line, the clutch link is about horizontal and the car door is approximately %"
past the return jamb. To make this adjustment, turn the drive pulley toward the open direction by
hand until the crank arm and the connecting link are in line. Adjust the crank arm to bring the car
door to 72" into the return jamb, then re-adjust the door open limit to stop the door electrically at
this position.

SEE FIGURE 3
( ¢ DRIVE PULLEY INTERMEDIATE PULLEY
— CRANK ARM
= oy | Al=——— DRIVE ARM SUPPORT
R R P SAR BRACKET
b CONNECTING LINK ASS'Y.

( TRACK
\__ [ [

1

:

\Z CRANKARMAND
CONNECTING i
LINK IN LINE T
I
_j o0 A
1o [ )
FIGURE 4 - CLuTCH
B ACTUATING LINK

DOOR FULLY OPEN

ALUMINUM DOOR
DRIVE ARM

©
®

[ [ Tt \\,[©'V/\ === 11
I S gy
@) (o
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6
ADJUSTING CENTER-PARTING CAR DOORS

6.1 Adjusting the stop roller:

Referring to figure 5A, we recommend adjusting the driven car door so that it leads the hoistway
door by 4”. This will make the car door more closely match the hoistway door when fully open.
Adjust the stop roller on the drive pulley so that the closing doors will be stopped by the roller as
they meet. Do not have pressure on the meeting car doors, otherwise it will place unwanted stress
on the arms.

6.2 Adjusting the release roller and clutch:

Referring to figure 5A, adjust the lock release rollers so that they will clear the clutch by about
3/16” when the car doors are in their final closed position and the operator stop roller is against
the stop plate.

Adjust the clutch cam as per figures 5B and 5C. The clutch should retract as late as possible in
the closing cycle.

INCORRECTPOSITIONWITH ~ ——
CARDOORON G

CORRECT POSITION WITH
CARDOOR 1/4" OFF ¢
( 14— |t

8 CARDOOR ‘ ‘ ‘ 8
| |

I a—-{ 1/4"
ﬁ o
RUNNING CLEARANCE (:) (:)

P~

[

o 0 v | 0 2
\> Gorne. >
FIGURE 5A
DOORS FULLY CLOSED

ADJUST CLUTCH CAM TO RETRACT

CLUTCH REAR VANE BY 1/8' PAST

THE ROLLERS (AS SHOWN), WHEN

HATCH DOORS ARE FULLY CLOSED WITH DOORS FULLY ENGAGED,

EACH OTHER. ON TO THE ROLLER. —_—

1 AND CAR DOORS ARE 1" FROM THE CLUTCH REAR VANE IS 12"

FIGURE 58 FIGURE 5C
CAR DOORS 1" OPEN DOORS FULLY ENGAGED
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6.3 Crank arm and clutch link positions with doors closed:

Referring to Figure 6, with the doors fully closed, the connecting links should be about
1 1/2” from the horizontal centerline of the pulley. The clutch link should be at about 20 degrees
above the horizontal as shown.

11/2" FROM ¢ OF DRIVE PULLEY
TO ¢ OF CONNECTING LINK

DRIVE PULLEY
OPERATOR CRANK ARM

® \ Q@ > O |

DRIVE ARM

SUPPORT BRACKET
o a0 ‘ ( 0
o CO)I © i CO)I
: LH HA @/ \® 0|
[e]
\ i
Il
Il ALUMINUM DOOR
THIS ANGLE < o b DRIVE ARM
SHOULD BE e o
ABOUT 20° @
i fi
W 4
: e b
DOOR DRIV ) j E = 7u L CLUTCH ACTUATING LINK

FIGURE 6
DOOR FULLY CLOSED
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6.4 Crank arm and clutch link positions with doors open:
Referring to Figure 7, with the door fully open, the connecting links should be about 172" apart. The
clutch link should be about horizontal.

—— CONNECTING LINKS
DRIVE PULLEY 11/2" APART INTERMEDIATE PULLEY
S T
® L2 - DRIVE ARM
T SUPPORT
)& BRACKET

[[F=r L e} [==T1]
0

DOOR DRIVE ARM BRACKET 4 -

CLUTCH ACTUATING LINK

FIGURET7
DOOR FULLY OPEN
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7
ELECTRICAL ADJUSTMENTS
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7
ELECTRICAL ADJUSTMENTS

7.1 Preliminary checks:
Before proceeding with the electrical adjustments, we recommend making the following checks.

Remove the V-belt from the motor pulley. With the doors fully closed, energize the door open relay.
Manually open the door by turning the drive pulley while observing the motor pulley. The motor
should change speed as the various cams operate the speed controlling contacts. The motor should
start turning at a slow speed gaining speed as the high speed contact makes and slowing down
as the high speed contact breaks and the slowdown contacts make.

Speed changes at the slowest speed may be more discernible by feeling the motor pulley by hand.
With the doors fully open repeat a similar test for the close direction.

If the motor speed does not change accordingly then refer to the primary faults 3 and 4 in the
trouble shooting table on page 24 before proceeding with the final adjustments.

PLEASE NOTE:

Although the following pages include instructions on cam adjustments, the reader is reminded that
the operator cams have been factory preset. Speed adjustments should be made primarily with the
resistor tubes. Cams should be adjusted only after resistor tube adjustments have been exhausted.
Appendix drawing 7825-3 gives a detailed illustration of cam settings. The closing contact arms
are colored RED, the opening contact arms are colored BLUE.
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8
OPENING SPEED ADJUSTMENTS (REFER TO APPENDIX DWG. 7825-3)

8.1 Opening speed observations:

Energize the open relay and observe the overall opening operation. The doors will start to open
in the slow start zone, and then accelerate to high speed. After the high speed zone, there will be
four steps of slowdown. The last slowdown decelerates the doors to the final opening speed. The
door open limit then opens to de-energize the open relay.

8.2 Adjusting the slow start open zone:

The slow start opening zone (area A on 7825-3) allows the door clutch to make slow contact with
the hoistway door roller, in order to minimize impact noise. The contact arm stays on the small cam
until the hoistway door roller is engaged and the door starts to move, after that the contact arm
comes off the small cam to initiate high speed. This occurs at about 1” into the opening.
The length of the slow start zone is determined by the setting of the slow start blue cam (the short
cam). To adjust this cam, manually open the door to the point immediately after the clutch unlocks
the hoistway door and adjust the cam to open contacts 3 & 4.

Next, adjust the slow start open speed with band 4 of resistor SD (the band immediately below the
A1 band) so that the clutch engages the hoistway door smoothly.

Moving this band up gives a slower speed; moving it down gives a faster speed.

8.3 Adjusting the high speed open:

High speed occurs during the dwell angle formed by the small cam and the long cam (area B on
7825-3) allowing the contact arm to drop and make contact number FSO. The high speed zone
can be varied by rotating the long cam, changing the dwell angle.

The high speed is adjusted with the top band of resistor FS. Moving the band down gives a faster
speed, moving the band up gives a slower speed.

8.4 Adjusting the overall opening speed:
The lowest band of resistor FS controls the opening speed. Moving the band up will increase the
speed. Moving the band down will decrease the speed.

8.5 Adjusting the open slowdown zone:

There are two slowdown cams.

First slowdown is initiated when the first contact arm is lifted up by the low part of the cam making
contact number 1 (area C on 7825-3). Second slowdown is initiated when the arm is further lifted
by the higher part of the cam making contact number 2 (area D on 7825-3). When the cam is
adjusted to change the slowdown position, both the first and second slowdown positions are affected.
Third slowdown is initiated when the second contact arm is lifted up by the low part of the cam
making contact number 3 (area E on 7825-3).

Fourth and final slowdown is initiated when the arm is further lifted by the higher part of the cam
making contact number 4 (area E on 7825-3). When the cam is adjusted to change the slowdown
position, both the third and fourth slowdown positions are affected.

The cams can be rotated to advance or retard the slowdown point.

Doc. No. INSTMOM 18



G.A.L. Manufacturing Corporation January, 2004

CAUTION! If the fourth slowdown is too strong, door may stall if re-opened from that slowdown
position. Also, the operator controls will draw excessive current creating undesirable heat in the
series resistors.

8.6 Adjusting the door open limit:
The door open limit is controlled by the blue DOL cam. Adjust this cam to open the DOL contact
when the hoistway door is in line with the open jamb.

8.7 Adjusting the base speed resistor BS:

Resistor BS affects the overall speed equally in both the opening and closing direction. This resistor
should be adjusted only when no further adjustments can be made to resistors L for closing or FS
for opening.

8.8 Important checks:
After all opening adjustments have been made, make the following checks:

a) Manually place the door at the various speed points, at each door position, allow the door open
relay to energize and make sure that the door will open all the way under power.

b) Allow the door to open from the fully closed position and observe the speed changes. If the
changes are abrupt, re-adjust the slow downs.

c) With the doors fully closed, lift the blue slowdown cams by hand and allow the door open relay
to energize. The door should open all the way in slow speed. If the door stalls, it is being choked
too much in the final slowdown speed. Move band 4 of resistor SD (the band immediately below
the A1 band) down to increase the speed. If this causes the door to slam in the normal opening
cycle, then reduce the high speed or advance the slowdown cam.

Make sure that with doors fully open, the contact arm is still on the slowdown cam.
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9
CLOSING SPEED ADJUSTMENTS ( REFER TO APPENDIX DWG. 7825-3 )

9.1 Closing speed observations:

Energize the close relay and observe the overall closing operation. The doors will start to close in
the slow start zone, and then accelerate to high speed. After the high speed zone, there will be four
steps of slowdown. The last slowdown decelerates the doors to the final closing speed. The door
close limit then opens to de-energize the close relay.

The slow start closing zone (area F on 7825-3) allows the door clutch to make slow contact with
the hoistway door roller, in order to minimize impact noise. The contact arm stays on the small cam
until the hoistway door roller is engaged and the door has moved about 1” into the opening. After
that the contact arm comes off the small cam to initiate high speed.

9.2 Adjusting the high speed close:

High speed occurs during the dwell angle formed by the short cam and the long cam (area G on
7825-3). The contact drops in between the two cams opening the slowdown contact. The high
speed zone can be varied by rotating the long cam, changing the dwell angle.

If the high speed closing is too fast and the closing torque is to strong, move the band on resistor
L, wired to terminal LC, up closer to the top of the tube.

If the high speed closing is too slow and the closing torque is to weak, move the band on resistor
L down closer to the bottom of the tube. This will increase the high speed and in turn increase the
high speed stalled torque. When increasing the closing speed, make sure that it stays within the
code limits for kinetic energy and stalled force (see section 10).

9.3 Adjusting the close slow down zone:

There are two slowdown cams.

First slowdown is initiated when the first contact arm is lifted up by the low part of the cam making
contact number 1 (area H on 7825-3). Second slowdown is initiated when the arm is further lifted
by the higher part of the cam making contact number 2 (area | on 7825-3). When the cam is adjusted
to change the slowdown position, both the first and second slowdown positions are affected.
Third slowdown is initiated when the second contact arm is lifted up by the low part of the cam
making contact number 3 (area J on 7825-3). Fourth and final slowdown is initiated when the arm
is further lifted by the higher part of the cam making contact number 4 (area K on 7825-3). When
the cam is adjusted to change the slowdown position, both the third and fourth slowdown positions
are affected.

The cams can be rotated to advance or retard the slowdown point.

When adjusted properly, the doors will decelerate and reach near zero speed just when the hoistway
door comes home. There are four slowdown bands on resistor SD (five bands
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when nudging is provided (see section 9.6 below) each band is connected to its corresponding
cam contact. Starting with the top uppermost band, these are 1,2,3 and 4. The rate of slow down
is adjusted by these bands. The uppermost one being the first slowdown and the fourth (or fifth if
nudging is provided) band the fourth slowdown. Raising the bands will weaken (stretch) the
slowdown. Lowering the bands will strengthen the slowdown.

9.4 Adjusting the door close limit:

The door close limit should be adjusted to open just after the hoistway door interlock makes contact.
When the elevator is running, the close limit contact is by-passed by the “run” contact on the
controller to keep power on the motor. With power applied to the motor, the door is stopped by the
stop roller on the drive pulley.

9.5 Important checks:
After all closing adjustments have been made, make the following checks:

a) With the doors fully open, lift both red slowdown contact arms by hand and allow the door close
relay to energize. The door should close all the way in slow speed. If the door stalls, it is being
choked too much in the final slowdown speed. Move the close slowdown band 4 of resistor SD
up to increase the speed. If this causes the door to slam in the normal closing cycle, then
reduce the high speed or advance the slowdown cams.

b) Make sure that with doors fully closed, the contact arm is still on the slowdown cam.

c) Allow the door to close from the fully open position and observe the speed changes. If the
changes are abrupt, re-adjust the slowdowns.

9.6 Reduced speed closing:

When nudging is provided, a fifth band is added to the top half of resistor SD, this band is third
from the top and wired to terminal SDA. Moving this band down will reduce the closing speed when
the nudging contact is made.
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10
KINETIC ENERGY AND CLOSING FORCE

Code definitions: ft = foot; Ibf = pound (force); N = Newton; J = Joule.

ASME A17.1-1996 Rule 112.4 requires that the force necessary to prevent closing of the door from
rest shall not be more than 30 Ibf (133 N). The kinetic energy for the average closing speed shall
not exceed 7 ft-Ibf (9.49 J) where a re-opening device is used and 2.5 ft-Ibf where the re-opening
device is disconnected or not used.

In addition, requirement 2.13.4.2.4 of ASME A17.1 2000 stipulates that a data tag be attached to
the door operator or car crosshead. If you are in a jurisdiction that has adopted the 2000 code, you
must comply with this requirement. A blank data tag is supplied with each operator, and must be
filled out by the GAL customer using the GAL kinetic energy tables for your particular door
configuration.

The data tag is required to show:
- The minimum code closing time for the door system that will result in average kinetic energy
of less than 7.37 foot pounds.
- The minimum code closing time for the door system, when in nudging, that will result in
average kinetic energy of less than 2.5 foot pounds.

The minimum closing times to meet the above requirements can be found by refering to the kinetic
energy tables found in the download section of GAL’s website (www.gal.com). If you use all GAL
equipment, and follow GAL instructions, these tables will give you the minimum code closing time
for all of the normal door configurations, sizes, and operator models available.

Notes:

Code Closing Distance / Time

On side opening, the code distance starts 2” from the jamb and goes to 2” from full close (opening
size — 4”). On center opening, code distance starts 1” from the jamb and goes to 1” from full close
(still opening size — 47). Times shown are minimums for the code closing distance.

Average Kinetic Energy (7.37 ft Ibs)

This is what is reflected in the times shown on the spread sheets. The rotational inertia of the motor
and operator is included in these calculations. GAL’s calculations include “equipment rigidly
connected thereto” and accommodate all hangers, rollers, clutches, closers, releases, and any
normal reopening devices.

Actual (peak) Kinetic Enerqy (17 ft Ibs)
With GAL equipment and following GAL instructions, if your times comply with the requirements
shown for average KE, you will not exceed the requirement for actual (peak) KE.

Nudging Kinetic Enerqgy (2.5 ft Ibs)

If you take the minimum code closing time for your application and double it, you will have a safe
time to use for the requirement under nudging. Note — this is a very conservative time, if you really
want to close your door quickly while in nudging, you can call GAL for an absolute minimum.

Non Standard Systems
If you have a non-standard application, like three speed doors, or panels that are so heavy or light
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Tips on reducing the Kinetic Energy and the closing force:

Reducing the speed will reduce both the kinetic energy and the closing force.

Make the following adjustments one at a time in the order indicated, checking the kinetic energy

and closing force after each adjustment.

a) Move the LC band on resistor L up.

b) Operators with shunt wound, 4-wire, motors are provided with the motor field resistor DMF.
The band on this resistor can be moved up to weaken the motor field. A weaker field will reduce
the torque but only to a small extend.

¢) Reduce the AC voltage to the door rectifier on the controller.

d) To reduce the closing force only, replace the motor pulley with a larger diameter pulley. A larger
pulley will reduce the torque (closing force), but may increase the kinetic energy somewhat.

Standard G.A.L. motor pulleys have 5/8” I.D. :

PULLEY PART NO. TYPE 0.D.
HWPL-0001N AS17 1.7"
HWPL-0005N AS20 2.0”
HWPL-0006N AS22 2.2
HWPL-0011N AS25 * 2.5
HWPL-0012N AK30 * 3.0

* AS25 & AK30 pulleys require replacing the belt with # 2460, part # HWBL-0006N.
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TROUBLESHOOTING
PROBLEM PRIMARY FAULTS
Motor rotates in the wrong direction. 1
How are the motor leads identified ?
Motor hums. 2
Door slams in the closed direction. 3,5
Door slams in the open direction. 3,6
Cannot get speed adjustments 4
Door stalls in the initial opening cycle 7
Door stalls or is sluggish on re-opening. 8
Closing torque is too strong. 9
Closing torque is too weak. 10
Door oscillates when fully open. 11
Door picks up speed at the final limit of travel 12
Drive belt gets twisted 13
Manual opening of c/p doors from within the car, 14
when stopped at a floor, requires too much force.
PRIMARY FAULTS:
1.
Motor leads identification:
PM Motor:
MOTOR LEAD OPERATOR TERM. LEFT HAND & C/P | RIGHT HAND
red A1 red black
black A2 black red
Shunt Motor:
MOTOR TERM. OPERATOR TERM. LEFT HAND & C/P | RIGHT HAND
A1 (red) A1 A2 (blue) A1 (red
F2 (yellow) F2 F2 (yellow) F2 (yellow)
F1 (green) F1 F1 (green) F1 (green)
A2 (red) A2 A1 (red) A2 (blue)

Check that the controller wires to terminals A1, A2 are correct. If the wires are correct then

January, 2004

reverse the two color coded motor armature leads A1 & A2. Do not reverse the controller wires.

If the controller wires are reversed, speed control will be erratic and uncontrollable.
Motor hum is occurs when the control manufacturer provides an unfiltered single phase rectified

power supply. Adding a 60 MFD, 350 VDC capacitor across the load side of the DC fuses should

reduce the hum. Be sure to observe the capacitor polarity, making sure that the + side of the

capacitor gets connected to the + fuse. Note that the capacitor will increase the DC voltage and
the operator may run faster. In that event the operator resistor tubes will need to be adjusted.
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10.

The Slowdown resistor SD could be defective or of the wrong value. First visually inspect the
resistor for open wiring, then measure the resistance value. Disconnect the wire from the top
of the resistor and make sure the slowdown cam contacts are open before taking measurements.
Compare the value measured with the required value. 250 ohm for the 115 volt motor and
750 ohm for the 230 volt motor.

The most common cause of unsatisfactory speed control is the improper controller wire

connections to terminals OP and CL. An easy way to verify this is to simply swap the two

wires. If the problem goes away then leave the wires in place.

Where diodes are used in lieu of the C and O n.c. contacts in the OP-CL terminals circuit,

check that the diodes are in the right direction.

Refer to section 8.5, page 18.

Refer to section 9.3, page 20.

Stalled initial opening is probably caused by improper alignment of the crank arm and the

connecting link. The more they are in-line when the door is fully open, the more favorably the

mechanical advantage between motor and door. (Refer to figure 4 on page 12, and figure 7

on page 15). If, after adjusting the arm and link, the door still stalls, adjust the open slowdown

bands 3 & 4 on resistor SD down. This will weaken the slowdown. If after adjusting the
slowdown so that the door does not stall on initial opening you find that now the door slams
open from the fully closed position, then advance the slowdown cam so that slowdowns occurs
sooner. Caution: make sure that the contact arm does not fall off the cam. If the cam cannot
be advanced any further then reduce the opening speed with the lower band of resistor FS.

Sluggish re-opening is probably caused by improper alignment of the crank arm and the

connecting link. The more they are in-line when the door is fully open, the more favorably the

mechanical advantage between motor and door. (Refer to figure 4 on page 12, and figure 7

on page 15). If, after adjusting the arm and link, re-opening is still sluggish, determine at which

slowdown point the problem occurs and adjust the corresponding slowdown band on resistor

SD down. This will weaken the slowdown. If after adjusting the slowdown so that the door

does not stall on re-opening you find that now the door slams open from the fully closed

position, then advance the slowdown cam so that slowdowns occurs sooner. Caution: make
sure that the contact arm does not fall off the cam. If the cam cannot be advanced any further
then reduce the opening speed with the bottom band on resistor SD.

The closing torque is directly related to the closing speed, the faster the speed the higher the

torque and kinetic energy. See section 10, page 22 of this manual for code requirements of

kinetic energy and closing force and for tips on how to reduce the closing speed.

The closing torque is directly related to the closing speed, the faster the speed the higher the

torque. See section 10, page 22 of this manual for code requirements of kinetic energy and

closing force limitations. If the closing speed cannot be made faster, try the following:

a) Check that the motor nameplate voltage matches the input power. If the input power
voltage is lower than what it should be, check the controller rectifier fuses. If a 3-phase
rectifier is used, one fuse may be blown causing only single phase voltage applied to the
rectifier.

b) Check that the operator line resistors match the requirement of the input power.

c) Remove the motor drive belt, move the doors by hand. The doors should move free
without bind.
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11.

12.

13.
14.

d) Replace the motor pulley with a smaller size. Consult with G.A.L.
e) For large or heavy doors, power gearing may be required. Consult with G.A.L.

There are two primary causes for this problem.

a) When the door is fully open, the open limit cam must snap open. If the stationary contact
plate is too far from the movable contacts, the limit contact will open while still on the snap
end of the cam. This will de-energize the open relay, but then the door will roll closed just
enough to remake the limit contact, re-energizing the open relay and repeat the cycle, thus
the door will continue to bounce back and forth. To correct this problem, loosen the four
contact plate fastening screws and move the plate closer to the movable contact, making
sure that there is proper clearance between all stationary and movable contacts. Retighten
the fastening screws and check that the limit contact snaps off the cam when the contact
opens.

b) If the door oscillates even when the open limit snaps off the cam, then readjust the connecting
link so that it is in line with crank arm when the door is fully open. (See figure 4, page 12).

If the door picks up speed at the final limits of travel, the slowdown contact arm must be

falling off the cam. Rotate the cam so that the contact arm stays on the cam when the door

is fully open or fully closed, whichever is the problem. After readjusting the cam, the related
speeds may require re-adjusting.

Refer to Drive belt adjustment. Section 12.4, page 28.

During a power failure, the car door may be manually opened from within the car when stopped

at a floor. ASME A17.1-1996 Rule 204.5h requires not more than 75 pounds of force to open

the door. To reduce the opening force of center parting doors, follow these steps:

a) Measure the force needed to start the car and hatch door moving from within the car when
the doors are fully closed.

b) Now open the doors so that there is 72" between the leading edge of the doors and measure
the force needed to start the doors moving. This force should be less than that measured
in step “a” above and should be within code requirement.

c) Once satisfied, relocate the drive pulley stop roller to this new position so that the doors
are stopped when they are 72" apart. Try not to move the stop roller more than 72". Now
read just the close limit cam accordingly. (Do not move the open limit cam).

d) Operate the doors by power making sure that the closed doors stop %" apart. Readjust the
stop roller if necessary.

e) Since the drive pulley will now rotate less, the doors will not travel as far. The drive arms
will have to be readjusted. Before making any drive arms adjustments, mark the centerline
of the doors. Move the drive pulley crank arms further out to compensate for the decreased
door travel and adjust the connecting links to reposition the doors making sure that the fully
closed door centerline is at the same point as before.
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12
MAINTENANCE
12.1 Replacing oilers:
The G.A.L. type “A” oiler should be inspected annually and replaced if worn or dry. A properly
installed oiler will keep the roller clean preventing buildup of gook, reduce noise and extend its life.

12.2 Adjusting the drive chain and belt:
Generally after a break-in period of 1 to 2 months, depending on usage, the drive chain and belt

tension should be checked. If adjustments are necessary, the chain should be adjusted first.
Adjusting the chain will require readjusting the drive belt tension.

12.3 Adjusting the drive chain:
Indications that the drive chain needs adjustment are inconsistent or “jerky” door movements.

Check the chain by applying moderate pressure on the chain. The deflection should be approximately

Refer to Figure 8. If the chain needs to be tightened,
1. Loosen the double nutted stud on the rear of the door motor base to decrease the belt

tension.
2. Loosen the four mounting bolts on the base of the intermediate pulley bearing block.
3. Turn the bolt on the adjusting angle bracket so as to move the intermediate pulley away
from the drive pulley. After the proper chain tension is obtained, check the two pulleys for
alignment and tighten the four mounting bolts to secure the pulley.
Now re-adjust the belt tension as indicated in section 12.4 page 28.

Figure 8

27
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12.4 Adjusting the drive belt:

Improper belt tension may result in belt slippage and erratic door operation.
Proper belt tension can be checked at the floor with the heaviest hoistway door by energizing the
door open relay when the door is a few inches from fully open. If there is proper belt tension the
door will open at this slow speed without belt slippage.

To adjust the belt tension, tighten down the double nutted stud on the rear of the door motor base
to increase the belt tension or loosen the nuts to decrease the tension. If further adjustment is
needed, the motor can be moved by loosening the four motor mounting bolts and sliding the motor
away from or closer to the intermediate pulley, as needed.

Check that the belt seats properly on the intermediate pulley. Check that the motor pulley is in line
with the intermediate pulley and tighten the four bolts. Allow the door to cycle a few times and check
that the belt rides in the center of the pulley groove. If the belt rides to the edge of the pulley or
becomes twisted, recheck the alignment of the motor and intermediate pulleys.
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13
APPENDIX
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MEDIUM SPEED DOOR OPERATOR SPECIFICATIONS
TYPE MOML

The G.A.L. Model MOML, Master Operator Medium Speed, consists of a 1/4 HP, D.C. motor
with heavy duty sprocket, chain, belt and sheaves. It is capable of opening the car and
hoistway doors simultaneously at a speed up to 2 feet per second. The power supply
requirement is 230VDC, 500 VA, fused at 3 amp and it is also available for 120 VDC.

Door speed is adjustable by means of resistor tubes located on the operator in a heavy duty
steel box. The closing speed may be reduced to limit the stalled closing force and the closing
kinetic energy to the values permitted by the ASME Code . The opening and closing limits
of travel are cushioned by four steps of dynamic braking resistors. The operator is designed
to produce a mechanical harmonic motion, creating a smooth opening and closing cycle.
Adjustable initial opening and closing speeds cause the car door clutch to engage the
hoistway door roller in a smooth and continuous manner accelerating to high speed and
decelerating to a final stop.
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HIGH SPEED DOOR OPERATOR SPECIFICATIONS
TYPE MOHL

The G.A.L. Model MOHL, Master Operator High Speed, consists of a 1/2 HP, D.C. motor with
heavy duty sprocket, chain, belt and sheaves. It is capable of opening the car and hoistway
doors simultaneously at a speed up to 3 feet per second. The power supply requirement is
230VDC, 500 VA, fused at 3 amp and it is also available for 120 VDC. Door speed is adjustable
by means of resistor tubes located on the operator in a heavy duty steel box. The closing
speed may be reduced to limit the stalled closing force and the closing kinetic energy to the
values permitted by the ASME Code . The opening and closing limits of travel are cushioned
by four steps of dynamic braking resistors. The operator is designed to produce a mechanical
harmonic motion, creating a smooth opening and closing cycle. Adjustable initial opening
and closing speeds cause the car door clutch to engage the hoistway door roller in a smooth
and continuous manner accelerating to high speed and decelerating to a final stop.

Doc. No. INSTMOM 31



R A8 9HO
118615 Jowo
96-6-C 3lva 3NON 3W0s

(NN S0IONY LNWONBLLY TYNOLLCOM G336S HOIH ONY WG
INYHOVIQ ONIYIM HOLYHIdO .HOW. ONY JNOW, 3dAL

30 ¥0yy,
N

1990 AN'XNOYE L3I PES) 305 %, )
‘dH00 ONIINLOVANNYIN TV'O %@

| 'SDAVIVHOLIMS 31¥9 340438
| 1SNr SIHVINHOLIMSOHOIN 10

. oN

I Wda 410

[E—

189 K

'81p1S "OMQ ¥3d SY
HOLINOW JA<. HLIM G31ddNS ONIMIM TYNOILIO

|

I
9 |
I

SO

MHO

NOISIA3Y “ON

183 WANIITS

909

51 PIRREED

909

2 #0338

EX 1nv4 a3a0¥

¥y

%8 A1ddNS G/ 09} OL 00} ¥04 O4NI G300V

03r1ddNS SI HOLOW Wd LINOYIN LNINYINS3d
NIHM G34IND3Y LON 35V TYNINK3L OL SNOLLOINNOO

"HOLY¥3d0 NO G3L¥D0T STYNIN3L 3LYOIONI SONIRYIN 310810
"LOVINOD YD

034IN03Y NIHM

AINO G311ddNS SNLY34 WNOLLAO SILONIT ONIIM G3LLOG
‘3811 40 dOL SILYOION) ¥3HY 030YHS-38NL HOLSISRY
Y3TIOHINOD

HOLYATT3 ONY $30IA30 AYMHOLYH N3IMLIE ONIMIM 0314
STO8IAS ONIYIM

®
®
-

o—o

NMOGMOTS Puz s
SSVAAB 35010 84
35070 033dS LSV4 vsd
35070 INYONALLY o
NOLY$3d0
ANVON3LLY (@33dS ONIDANN vas
HUM (S24IM2) LINTN34O %000 00
($347) LN 350104000 w0
(WNOILAO)¥OLNO A Wd

HOLIMS 31v9 15959
NOWWOD 3AILISOd H
NOLLYH3d0 Y W
avonvs T NN “+
T04INOD N3O 40
T04IN0O 35010 b
ONNI0 HO4 INIT ol
NISOTO 04 3N ful
(@7313 ONINNNY Ny
NOWHOD INLYOIN is
SONDIMYIN TYNINYIL
U oo U o TE0IONN00  4Wa
U oo U s NMOTMOTS as
U U o 335 0ISYE s8
U U o 33ds ISW4 s4
U U o® wn 1
NOIEOL0TE 03} 0L 00}
KiddnS ¥aod 0
SLLVM 002 T1Y-S38NL OLSISTY
V948

N3dO NMOAMO1S 0as
38070 NMOAMOTS 08

N3d0 033¢S 1SV4 084
(XN L1y) 35070 033dS LS4 284

1IN 350704000 00

LINMN3H0 4000 00

SLOVINOD

(0335 MOTS ¥04 GIZI0U3NG) AT ONIOGNN W
(KINO “LLY NO G3ZI9¥3N3) AVT3M INVNALLY W
AY134 N340 4000 0

V134 35070 4000 9

SAY13d

'$3000 Y007 ONY 3LYLS “TV43034 TI HLIM ATdNOD OL Q3NIVLNIVIN
ONY Q31831 ‘031SNNQY Q3 TIYLSNI 38 L1SNI ININAINDI TV TV
"SNOLLIONOO 8Or TWNQIAINI

¥04 03LSNrQY N33 3AYH SHOLSISIY 3HL TILNN SONILLIS WD 3HL
39NVHO LON 00 ‘G31SNNQY AYOLOYA Y SHOLSISTH ONY SHYO TIV

“INVLIYOdNI-

YOLOW Wd HLIM
\ (34IN03Y 1ON

NOILO3¥I0 OL SINIOd MOXYY *

084 084
O _HW 0 O 2 ONINIdO
O 40 omn ANVH LHOI
¥ * ¥ %
ey z ¥y ze S o
2 e 2 2 2102 |2 7
g =} = e = 4 = =
2||'2 z = 2llg £ g
= S 2 s 2 =
2 £ 2 =
oas oas 100 100
4 ot oy Ot o
€ (o} ot | ONISOT0
T0¥LNOO ONINEAO T0HINOD ONISOTD ONVH LHOR
NOILISOd 035010
ATINS NI SHO0QM NOLLISOA N0 ATINA NI
NAMOHS SLOVINOD SHOOG/M NAMOHS SLOVINOD
= SHOL¥IdOONVH )
XO8 HOLIMS LINR 1HO H04 SNOLLISOd 354343y
NHOHS YOLVSId0 ONVH 1431
3 —_—
S0
E |
ENE
i
|
|
e )
M) 1Lt L
TR 7 -
[Ny I =z
[ \M& 7 R
S \,ﬁ ﬂ%e\ I ! 122
| p—— | (40L0M Wd HLIM B
b Lﬁ {(vasy! EF - A, Qar1ddns o) P — |5
ﬁ\ﬁwwu."\\ M Y9 | L J m M
= Q325 ¥3LSH 804 &z

* = J-@ 33d8N3dO
EX =
nmoamots | 5 *
B 334835010
E| 1ol INVON3LLY
NOWNOD [ Tg] B *
* g 3010 ’ \3do UU
ol 0338 G SI0A — 8 ONYN3O o Q3308 1SV
35010 [a: NMOQMOTS * 3345 358
INVON3LLY
35010
NMOMOTS
— —
s s
X089 TYNINYIL ANV HOLSIS3Y

YITIOUINOD HOLVAT1F 0L -

C10VINOD 0aS
$38070 NMOGMOTS Puz

| LOVINOD 08 $35010
QNY SLOVINOD 0S4
SN3d0 NMOGMOTS 84

30N3N03S NI
QN € SLOVINOD 00S

$35010 NHOMOTS HSINI
35070 0L SLOVINOD 084
SN3dO LOVINOD 100 SMOTIV ANV N3dO OL ¥
QNYE SLOVIND 008
SLINS3 WY LIS HOTS
NOLLISO4 N3O
T‘ 0 19¥1S
— 10T AG 035070 OT3H
04 40 NOILISOd ToNI4 ONN3d0 QY SLOVINGD OGS
ANVH 1431
} 19¥INOD 008 $3800
ONYSIOVINGD 38
ool SNIONNOTNOTS 81 ZLOVINOD
SLOVINOD 54 SMOTIY ONY 205 5950
N30 0L 1OVINOD 905 NHOTHOTS B2
SLIRSIA WY LIS MOTS
¥ LIS ? £ 10VINOD
20583500
1MOTS AG 035010 ¢
A Jf
13K | LOVINGD 9GS \HoaMoTS e
) 7LOVINOD
208 $3500
N30 41144000 NMOGHOTS Wy
\\\\\\\\\\\\\ 10¥IN0O 100
9NISOTD SN3O LINN 35010
— ONVH L3371 0 40 NOLLISOd T¥N4

JONYHO TIIM SINIOd 3L¥IGINKILNI 3HL ANV 3ONVHO TIM
WYY 3HL 30 NOLLISOd TYNId 3HL SINFNFONWHYY H3HLO HO4

NMOHS INJWIONYHYY YOL¥H3dO 3dAL.T.

INHY YNVHO 4014340 40 SNOILISOd

)

(4OLO Wd HLIM G311ddNS 1ON) MEZ %9

®

4na “ Q134 INNHS

HOLIMS

©)

HoLms
(43UNLOVANNVIN ¥TTIOHINOD AB) @
ONITIAVYL S1 ¥ TTHM 035070
@13H 38 SN SLOVINOO 35010
354 RNV E
ALIOVAYO u3dNY T
A1ddnS “0'0 L10A 005 0L 002
¥0
K1ddNS 0 110A 09} OL 004

HOLYH3dO INVANILLY

¥04 ¥3dnr Lo —

32

Doc. No. INSTMOM



_ A8 YHO
18518 Jowo
%6-6-27 3lva 3ANON ERN]

(ONIOGN S0I0NY LNHCNALLY TNOILAOIM (3368 HOW QW NIOaN)
INVHOVIQ HOLY43dO Wd JHOW. ANY JNOW. 3dAL

0 W0y,
150} AN 'XNOYS 133418 PS) 305 .ww, A«N
‘dHOO ONIKNLOVANNYIN TY'D

T NOISIAZY o
Al a2l ICENIII ]

009 Lad EAREEES 4

009 Tl #N033 €

Al 56 HOLIMSOXOIN YOLINOW 11nv4 0300¥ i

909 9% AddNS "0'0'A 094 OL 00} Y04 03NI G30QY S

HOLVY3AO NO G3L¥O0T STYNINAL FLYOIONI SONDIYH F10810 @
"LOVLNOD YD

G3HIN0D3Y NIHM

AINO (3r1ddNS S3HNLY34 TYNOILAO SILONIQ ONIIM 031100
“38NL 40 dOL S3LYOIONI Y3¥Y 03QVHS-3BNL WOLSIST T

=

¥3TI0HINOD
HOLYAIT3 ONY SI0IAI0 AVMHOLYH NIZMLIE ONIM UTal o——0
STOBNAS ONIMIM
NMOGMOTS Uz s
SSYd:A8 35010 084
35070 03348 1Sv4 84
35070 INVONILLY oy
NOLLY¥3d0
INYONILLY 033S ONIDONN ¥as

U ($34M7) LINTN3A0 4000 00
(S37) LN 35010 %000 w0
(TYNOLLAO) SOLNOW I~ WO

HOLIMS 31v9 159'89
NOWWOJ 3AILISOd H
NOLY3d0 vy oV
QEVONVLS INONIHOONI “+
T0HINOO N3O 40
“J0¥INOO 35070 0
ONIN3AO 404 INIT 01
ONISOTO¥O4INIT El
NOWHO9 FLYOIN is
SONDIIYIN TYNINY3L
U o T NMOMOTS as
U T 335 018V sg
U w [ 033dS 15V s4
U U % E) 1
NOEOLOTE 003k 0100}
K1ddnS ¥IM0d 0
. SLL¥M 00 1Tv-S38NL YOLSISTY
TYoA8

N3dO NMOGMOS 0as
38070 NMOAMOS 08
N3d0 033dS 1SV 084

(KINO 'LLy) 35070 0335 1SV4 084

LINN35070 %000 a0

LINMTN340 4000 10a

SLOVINOD

(033dS MOTS 404 03ZI943N3) AYT3Y ONISANN uN
(KINO"LLY NO G3ZI9¥3N3) AY 134 INVONILLY i)
AY134 N3O 4000 o

AY13435010 4000 9

SAIH

'$3000 IO ONY 31¥1S T334 TV HLIM ATdNOJ OL GINIVLNIVIN
NV Q31831 ‘03LSNNQY ‘G3TIVLSNI 38 LSNIN INNGIND3 TY'9 TV
'SNOLLIGNOD 80F TWNINIONI

¥04 03L8NNQY NI38 IAVH SYOLSISTY 3HL TLNN SONILLIS WV FHL
JONVHO LON 00 "03LSNraY AYOLOV4 3 SHOLSISIH ONY SWYO TTY

“INVLI4OdNI-

|
Ny P
el
— L{os ] 4
| ,f“fg, |l
7\f@%&\ |
iy
Ly

N3d0o
NMOAMOTS

(33dS ¥31SY4 04
NOILO3YI0 OL SINIOd MOYdY

e R i O

LT

[le) *
@] (033dS N3d0

!

38010 033dS

I8 1SV4 INVON3LLY

NOWHOD *
* 301 * \a0
©  033S30T0 O  ONYN3dO o 03365 Lovis
ONIDUNN ONY « 03345 358
NMOQMOTS LNVONALLY 00
NMOAMOTS
-
58
X08 IWNINY3L ANV HOLSIST

(24'1%) 4OLON ¥00Q 0L STUIM? —=-’

Y3TIOUINOO HOIVAI13 0L -——

(¥34NLOVANNYIN Y3 TIOHINOD A8
ONIMTIAVHL SI ¥¥O ITHM 038010

HOLIMS
(@73H 38 1SN SLIYINOD 35010
@ S3SN4 AV E
ALIOVAYO 43V T
A1ddNS "0 L10A 00€ 0L 002
¥0
K1ddn$ 0 ‘L10A 094 OL 00K

HOLIMS

®

Fmm e —— - 210VINOD 008
| SPMNHOLNS YO 0S8 | $35070 NMOGMOTTS PUZ
1SN SIHVIN HOLIMSO¥IIN 410
, N 9 ! N0 g G%uwwm%‘%wmm
| 7 ONVE SLOVINGD 008 P i
\\\\\\ S35070 NMOGNOTS HSINI
35010 0L SLOVINOO 084
189 Koy - 89 SN3dO LOVINOD 100 SMOTIV ANV N3dO OL ¥
031590 ¥3d SV o anve w%szwo %M
HOLNOW . LM GIITAdnS SN T¥NOLLJO NOLS0INO LI YD LaVLS
. T‘ Yo LS
—— 1075 A8 G300 OTaH
084 084 SNINIH0 WY 40 NOILISOd T¥NI4 9NINIdO » ONY € SLOVINOD 0S
:O 0 (O] QNYH LHOI ONVH L4371
O do omn
1 LOVINOO 008 35010
NV SLOYINGD 083
3501001 SN3O NMOTMO'S 1 210¥INOD
+ N - P SLOVINOD 24 SMOTIV ONY 008 $350T
2 g z g z 2 ] 2 N3dO OL | LOVINOD 008 \MOTHOTS PZ
2l e 2 o 2 2 2 2 SUINY3A YO LYYLS MOTS
a8 m € olhg 5 z £ 10INOD
e 8 g g 8 2 g s V0 L¥YLS ¢ 205 $35010
g|(|lg E s 2| z 2 MOTS A8 035010 ] S womnos e
2 2 g 2 QT3H } LOVINOD 008
) ¥10¥INOO
205835010
N3O ATIN4 000 NMOTMOTS
oas aas 100 w | H——— T LOVINOD T00
ﬁ«. :ON :Oq ﬁN ﬁ ﬁ ONISOTO ONISOT0 SN3dO LI 35070
"ATONIGH000V QANYH 1431
€ Ol ot . QNVH LHO JONYHO TIIM SLNIOd 3LYIGIIILNI FHL ONY FONYHO TIM 117 40 NOLLISOd T¥NI
TOHINOD ONINO JOHINGD ONISOTO Y 3HL 50 NOLLISOd T¥N JHL SINIVIONVENY HIHL0 ¥04
NMOHS INJWIONYHYY HOLYH3dO IdAL.T.
NOILISOd G35010 INYY ¥NVHD HOL1Y¥43d0 40 SNOILISOd
ATIN4 NI SHOOTM NOILISOd N3dO ATINA NI |
NMOHS SLOVINGO SHOOT/M NMOHS SLOVINOD I
2
— X08 HOLIMS LI om0 =
LHOM ¥04 SNOLLISOd 3433
NHOHS ¥OLY¥Id0 ONVH 131
3
2 —_————
M
2
g 3
g g
g 2
2
z
<
g
3
E

Y04 ¥3dINr LINO

33

Doc. No. INSTMOM



€-Ge8L

‘ON INFNNO0d [ W | | +3€ 008 M VY
ok 08 SINAWLSNaY i
o SIYO NMOQ MOTS ® 033dS HOIH , , — Fors v
161/ ava SHOLYH3dO HOW 3 WO [ i T ] 781,008 1 ¥3¥Y
[ | ] 1008 H Y34y
09810084 9 V3V
| | i ] 1008 4 Y3uY
28648 # NYHOVIQ ONIMIM OL ¥343d meAo ¥ooa T3AVHL ¥O0Q 40 3100IN emeA‘G ¥00a
NMOHS ¥OLY43d0 ANYH LHOIY
N3d0 A11n4 4000
LHVISMOTS (33dS LSv4 NMOQ MOTS 11 NMOQ MOTS puz NMOQ MO1S Pig
ERELT BAEEL] HY3WY [KEET [REEN]

Wy
ONOT

NOILOFHIO ONISOTO

NOLLO3HI ONISOTO NOILOFHIO ONISOTO

F10AJ ONISOTO

N3O S1 LOVINOO WD S3LONIA [

03507081 1¥INOO W0 s31oN3a

G3S0T0 ATINI 00T
~ NMOOMOTS W

AYRY

] ¥8€00S 3 VAV

] 781,008 QV3dY

100S D VIV

[} 08d0 0848 Y3y
[ I ] 38008 VYV

| |

N3d0 3000 T3AY¥L ¥004 40 310aIN 35010 3000

N3d0 AT1n4 3000
NMOG MO1S Wy B PIE NMOQ MO1S Pug NMOQ MOTS 81 (33dS LSv4
ENEL] [AER RAEEN EREEN

— o o
0s4 084 0s4
do

—® 4@ 14

- 0as - - 0as

NOLLO3IC ONIN3JO o @ NOLLOZIQ ONINIJO o @ NOLLO3I0 ONIN3JO o O

J70A0 ONIN34O

N340 SI LOVINODMYO S3ION3D [ ]

035070 S1 LOVINOO W¥O $310N30

T (3S00ATINA¥000
TEVISMOTS
RAER]

NOILO3YId NN

34

Doc. No. INSTMOM



8 3/4 - - - T
4548 6 16 12 SPACE
244 f REQUIRED
DOOR OPNG. T FOR OPER.
1
|
|
|
|
|
|
I
48 1 M6 3 6 12 3 2 23 39 9 47 33 W 1
47 9 78 u " 12 3 2 23 39 98 47 " 33 ¥ 11
4 g 1 33 1916 12 3 2 23 39 98 47 " 33 1
45 9 1 33 12 3 2 23 39 98 47 1 33 W 1
4 9 78 u 10 2% 2 19 3 £ 3 W 9 "
4 g " 3 6 10 % 2 19 % % 4 33 9 1
Iy g 6 u % 10 % 2 19 3 % Iy 33 9
I g 16 3 Y6 10 2% 2 19 3 1Y) 33 W 9 12
4 9 34 10 % 20 19 % 5 Iy 33 W 9 "
39 8 9 % 8 % 16 15 29 " 3 ™ 8 7 W
38 713/16 29 316 8 2% 16 15 29 114 36 114 28 38 73/4
37 7% 29 8 % 16 15 29 B ™ 28 % 7 M
36 77/16 28 13/16 8 2% 16 15 29 114 36 114 2 38 7 34
35 7 ™ 8 % 8 % 16 15 29 " % 28 % 7
3% 6 1 25 316 6 25 15 15 %5 37 % g 1
3 6 % % 6 25 15 15 25 37 % % g 1
32 6 " u " 6 2% 15 15 % 12 37 %8 2 " g
3 515/‘\6 2% 116 6 25 15 15 2% 12 37 38 23 12 87/8
30 5 23 18 6 25 15 15 % " 37 %8 23 M g™
29 6 o7 18 10 19 15 1 a W 32 % 78 7
28 6 916 2% 191 10 19 15 1 o7 32 % ™ 712
a 6 % % 10 19 15 1 a7 W k) % 78 712
% 6 %16 2% 9 10 19 15 1t o k) % ™ 71
25 6 % % 10 19 15 1 o7 32 % ™ 71
% 5 12 2% % 10 18 14 1 2% 78 3 % 6 "
23 5 916 25 10 18 14 1 % R 3 %5 6 "
2 5 18 2% 10 18 1 1 2% T8 30 2% 6
INCHES A C D E F M X Z Q R
DOOR OPENING OPERATOR ARMS DOOR ARMS CLUTCH PIVOT OPERATOR
Eﬁﬁ NOV. 11, 1994
SINGLE SPEED 22-48 D.0. OPERATOR DATATABLE " [ az
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8 3/4

%

45-48
3044 16 112 SPACE
REQURED
DOOR OPNG. FOR OPER.
1
Z (REF)
|
|
|
|
|
|
|
|
|
48 10 e 34 e 12 3 2 23 39 9 47 ” 33 11
47 g™ K/ 12 3 21 23 K 47 " 3 1
46 g e 33 196 12 3 21 23 K 47 " 3 1
45 g " KA 12 3 VAl 23 39 47 ” 3 11
44 g™ 34 10 26 20 19 34 % 42 3 g ”
43 g e K/ 10 26 20 19 34 42 33 g ”
42 g me K 10 26 20 19 34 % 42 33 g ”
4 g ¥ 34 6 10 26 20 19 34 42 33 g ”
40 9 34 10 26 20 19 34 8 42 33 g ”
39 8 29 % 8 24 16 15 29 " 3% " 28 7%
38 7 16 29 8 24 16 15 29 " ¥ " 28 % 7 %
37 7 % 29 8 24 16 15 29 ™ 36 " 28 7%
36 7 M8 28 16 8 24 16 15 29 " % " 28 % 7 %
35 7 28 % 8 24 16 15 29 ™ 36 " 28 7%
34 6 " 25 6 25 15 15 25 " 37 2 ™ g 1
33 6 25 6 25 15 15 2% " 37 2 ™ g 1
32 6 "8 24 " 6 25 15 15 24 " 37 * 28 " g
3 5 1o 24 16 6 25 15 15 24 " 37 * 28 " g™
30 5 % 23 6 25 15 15 24 " 37 28 " g ™
INCHES A C D E F M X VA Q R
DOOR OPENING OPERATOR ARMS DOOR ARMS CLUTCH PIVOT OPERATOR
AUG. 23 1994
el TWO SPEED 30-48 D.0. OPERATOR DATA TABLE DATA2)
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. !
16 12 SPACE
15°7 \7 REQUIRED
FOR OPER.
— D
'/ F 50-59 1
1/4 OFFSET fﬁ N = 3049 15
OPENING by R i DOOROPNG. | N
7777777 \ |
| / E \\\ +
U
93— ‘ -
|
5 7 g I8 3% 8 2 15 " 19 7 W El
58 7 8 8 1116 35 118 8 29 112 15 14 12 19 7 34
57 7 12 7 1516 35 114 8 99 12 15 14 12 19 7 34
56 7 3B 7 1316 35 B 8 99 12 15 14 12 19 7 34
55 7 4 7 e 35 12 8 99 12 15 14 12 19 7 34
54 6 716 7 " M 8 2 " 15 13 19 g " 3
53 g 516 7 % u e 8 2 15 13 19 g " 33
52 g %16 7 " u ¥ 8 2 15 13 19 g " 33
5t 6 7 y 70 8 2 15 13 19 g " 33
50 5 1916 7 u % 8 2 ” 15 13 19 g " 33
49 5 1516 6 114 29 5/8 6 % 112 12 1 112 15 8 114 29
48 5 13116 6 118 29 304 6 % 112 12 o 15 8 114 29
4 5 e 6 29 ™ 6 5 12 1 15 g ™ 2
4 5 9 5 ™ 3 6 5 12 1" 15 g ™ 2
15 5 7186 5 304 30 118 6 25 112 19 o 15 8 114 29
4 55/16 5 518 99 18 6 25 112 19 i 1R 15 8 5/8 28 114
3 5 316 5 12 99 14 6 05 12 19 i 1”2 15 g B og 14
) 5 116 5 3B 99 38 6 95 12 1 i 12 15 g B g 14
# 4 1916 5 14 29 12 6 95 12 12 i 12 15 g B g 14
40 4 16 5 18 29 B 6 o5 12 12 i 12 15 g B g 14
% 5 ™ g " a7 6 2 12 o1 f g " % %
38 5 98 5 1516 27 518 6 2 12 i 12 1 g 12 % 5/8
37 5 112 5 13/16 27 304 6 2 12 1 12 1 8 12 % 5/8
36 55/16 5 5/8 27 718 6 27 12 1 112 1 8 112 % 5/8
3% 5 18 5 12 2 6 2 12 " f g " » %
El 5 5 6 8 " 6 2 1 i 1" f g " » %
33 53/16 5 916 2% 116 5 19 34 19 o 1 7 o4 18
3 5 1116 5 318 2% 316 5 19 34 19 o 1 7 o4 1B
31 4 1516 5 114 25 318 5 19 314 19 i 1 1 7 o4 18
30 4 19716 5 18 95 12 5 19 3 12 yotm 1 7 o4 118
INCHES A B D E F G M R
DOOR OPENING OPERATOR ARMS DOOR ARMS CLUTCH PIVOT
gﬁl NOV. 11, 1994
CENTER OPENING 30-59 D.0. OPERATORDATATABLE 1705
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G.A.L. Manufacturing Corporation January, 2004

DOOR OPERATOR MOTORS
SHUNT WOUND (4 WIRES)

MTR-0001N MOTOR, 1/6 HP 230 VDC
MTR-0002N MOTOR, 1/6 HP 115 VDC
MTR-0003N MOTOR, 1/4 HP 230 VDC
MTR-0004N MOTOR, 1/4 HP 115 VDC
MTR-0005N MOTOR, 1/2 HP 230 VDC

RPM: 1140

WINDING: SHUNT-SEPARATELY EXCITED
FRAME SIZE: 56

SHAFT DIAMETER: 5/8

INSULATION CLASS: B-R

TIME RATING: CONTINUOUS

AMB. TEMP: 40° C

MANUFACTURER: GENERAL ELECTRIC

DESCRIPTION PART NUMBER FOR SHUNT WOUND MOTOR
MTR-0001N MTR-0002N MTR-0003N MTR-0004N MTR-0005N
MODEL 5BCD56BD276 5BCD56BB77 5BCD56CD274 5BCD56CD261 5BCD56ED330
HORSE POWER 1/6 1/6 1/4 1/4 12
VOLTS (DC) 230 115 230 115 230
ARMATURE AMPS 0.75 1.5 1.1 2.2 2.4
FIELD AMPS 0.16 0.49 0.2 0.4 0.2
ARMATURE RESISTANCE 36 8.3 24 6 16
FIELD RESISTANCE 1050 175 775 210 880
RATED TORQUE (OZ-FT) 12.3 12.3 18.4 36.9

PERMANENT MAGNET (PM) (2 WIRES)

MTR-0008N MOTOR, 1/6 HP 230 VDC PM
MTR-0011N MOTOR, 1/6 HP 115 VDC PM
MTR-0009N MOTOR, 1/4 HP 230 VDC PM
MTR-0012N MOTOR, 1/4 HP 115 VDC PM
MTR-0010N MOTOR, 1/2 HP 230 VDC PM
MTR-0013N MOTOR, 1/2 HP 115 VDC PM

RPM: 1140

WINDING: PM

FRAME SIZE: 56

SHAFT DIAMETER: 5/8

INSULATION CLASS: FR

TIME RATING: CONTINUOUS

AMB. TEMP: 40° C

MANUFACTURER: GENERAL ELECTRIC

DESCRIPTION PART NUMBER FOR PM MOTOR
MTR-0008N MTR-0011N MTR-0009N MTR-0012N MTR-0010N MTR-0013N
MODEL 5BPA56HAC22 5BPA56HAC24 5BPA56KAG45 5BPA56KAG12 5BPA56KA52 5BPA56KAG7
HORSE POWER 1/6 1/6 1/4 1/4 1/2 1/2
VOLTS (DC) 230 115 230 115 230 115
ARMATURE AMPS 0.8 1.6 1.18 2.2 2.4 4.4
ARMATURE RESISTANCE 50 12.5 20 5.3 20
RATED TORQUE (0Z-FT) 12.3 12.3 18.4 18.4 36.9
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GA.L.

Manufacturing Corporation

DOOR MOTOR LINE AMPS
( ALL VALUES ARE APPROXIMATE)

January, 2004

230 VOLT MOTOR

MOTOR HS TORQUE HS RPM HS DC LINE | STALL FULLY
HP OZ-FT AMPS CLOSED
AMPS
1/6 40 780 2.04 0.8
1/4 42 1088 2.34 1.4
1/2 44 1158 2.59 1.4
115 VOLT MOTOR
MOTOR HS TORQUE HS RPM HS DC LINE | STALL FULLY
HP OZ-FT AMPS CLOSED
AMPS
1/6 40 780 4.08 0.9
1/4 42 1088 4.68 1.8
1/2 44 1158 5.18 1.8
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