
D.C. DRIVE TRACTION
ELEVATOR CONTROLLER

MANUAL

GAL Manufacturing Corp
50 E 153rd Street
Bronx NY 10451



ii

FORWARD

G.A.L. has developed this manual with usability and
safety in mind. General and specific safety notices
and precautions are defined in the manual.
However, G.A.L. cannot be responsible for any
injury to persons or damage to property (including
the elevator equipment) resulting from negligence,
misuse of the equipment, misinterpretation of
instructions included in this manual, or due to any
other cause beyond the control of G.A.L.

All drawings, illustrations and information herein are
the proprietary property of G.A.L. and must not be
made public or reproduced by any individual or
entity other than the purchaser hereof without the
express written permission of G.A.L.

(REV. April, 2008)
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IMPORTANT WARNINGS AND NOTES

The label WARNING denotes operating
procedures and practices that may result in personal
injury and/or equipment damage if not correctly
followed.

The label Note denotes procedures, practices or
information which is intended to be immediately
helpful and informative.

WARNING: Installation and wiring must be in
accordance with the national electrical code, all local
codes, and elevator codes and regulations. The 3
phase A.C. power supply to the equipment must
come from a properly fused disconnect or circuit
breaker (not capable of delivering more that 10,000
rms symmetrical amperes). Improper motor branch
circuit protection will void warranty and may create a
hazardous condition.

WARNING: Wiring to the controller terminals
must be done in a careful, neat manner. Stranded
wire conductors must not have strands left out of the
terminals. Leaving strands of wire out of the
terminals creates potential shorts. All terminals and
cable connectors must be seated properly. Flat cable
connectors pin #1 (arrow symbol on connector)
must match the red stripe on the cable.

WARNING: Elevator control products must be
installed by experienced field personnel. This
manual does not address code requirements. The
field personnel must know all the rules and
regulations pertaining to the safe installation and
running of elevators, and local codes.

WARNING: This equipment is an O.E.M. product
designed and built to comply with ASME A17.5 and

national electrical code and must be installed by a
qualified contractor. It is the responsibility of the
contractor to make sure that the final installation
complies with any local codes and is installed safely.

WARNING: Proper grounding is vitally important
to the safe and successful operation of this system.
Bring a separate ground wire for each controller
from the building ground to the ground lug on the
controller. You must choose the proper conductor
size and minimize the resistance to ground by using
shortest possible routing. See National electrical
code article 250-95, or the related local applicable
code.

WARNING: Use only the correct rated fusing for
controller protection. Use of over rated fusing will
void the warranty.

NOTE: Every precaution, whether specifically
stated here or not, should be taken when installing,
adjusting or servicing any elevator. Common sense
safety precautions should be followed to make sure
life and limb of the service person and public is not
endangered.

NOTE: Keep the machine room clean. Do not
install the controller in a dusty area. Do not install
the controller in a carpeted area. Keep room
temperature between 32 F and 110 F. Avoid
condensation on the equipment. Do not install the
controller in a hazardous location and where
excessive amounts of vapors or chemical fumes may
be present. Make sure power line fluctuations are
within +/- 10 percent.
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1.2 PHYSICAL LAYOUT OF THE
CONTROLLER

1.2.1 TYPICAL PHYSICAL LAYOUT

Figure 1.1 shows a typical layout of the GALaxy
controller in a standard G.A.L. cabinet. Below, is a
brief description of each block:

1. 1038 Main Control Board: The main
control board contains input and output
devices, controller switches, fuses and
field wiring terminal connections.

2. Safety Processor Board: The Safety
Processor board uses a microprocessor
and a PAL device to implement the
independent speed and redundancy
checks required for A17.1-2000
compliance. This board has its own
LCD display and parameters.

3. Main CPU: The computer board is a
single board IBM compatible computer.
It executes the program and turns on
and off the Inputs and Outputs.

4. LCD Display: The LCD display board
provides a user interface to all controller
adjustment and setup parameters. It also
shows diagnostic information.

5. Power Supply: The power supply
provides power to the computer and its
peripheral boards. It is a 5 volt DC
regulated power supply rated at 3 amps
with over voltage, and short circuit
protection.

6. Dynamic Braking Resistors: Additional
space for dynamic braking resistors and
brake resistors.

7. Options: This section of the controller
is provided to mount options such as the
Hall Call I/O board, job specific I/O
expansion and a digital PI display driver.

8. Transformer: The system transformer is
located in the lower part of the cabinet.
It is usually a 500VA building power to
120 VAC transfer. It is used to convert
the building power to a lower voltage for
the signals and valve power.

9. Contactors: These are various contactors
used for the brake, brake cooling, and
run control.

10. Drive: Magnetek DSD-412 DC SCR
Drive.

11. Motor Contactors: DC rated motor
contactor sized for each specific job.

12. Ground Terminal: The ground terminal
block is where the earth ground is attached.
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Figure 1.1 Typical Physical Layout
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1.3 SELECTOR SYSTEM

The selector system for the GALaxy controller
can be either a tape system or tapeless one.

1.3.1 TAPE SELECTOR SYSTEM

The tape system uses a perforated steel tape that is
hung the length of the hoistway. A set of magnets
are placed on the tape at each floor having one 8”
magnet as the door zone magnet and one to five

smaller 2” magnets as binary position preset
magnets. The selector is mounted on the car and
is guided along the tape by nylon guides to keep
the tape and magnets the proper distance from the
selector sensors. The controller uses the door
zone magnet to determine the elevator’s level
position to the floor. At the dead level position,
the binary preset inputs are read in to verify that
the car is at the correct floor. A block diagram of
the tape system is shown in figure 1.0.

Figure 1.0: Tape Selector



11

1.3.2 TAPELESS SYSTEM

The tapeless system uses an absolute encoder
mounted on the governor and a four sensor
selector on the car top to read the door zone
magnet for each floor. The door zone magnets
are placed in the corner of the rail.

The encoder is used for secondary speed
feedback and the absolute position of the car.
The car position is read on power-up or anytime

the car would need to recover to a floor, such as
being moved on inspection. The encoder is
coupled to a rotating shaft on the governor. If
the governor on the job does not have a rotating
shaft, it must be replaced with one that does.

The door zone sensors are used for exact floor
position on stop and re-leveling the car. A
block diagram of the tapeless selector system is
shown in figure 1.1.

Figure 1.1: Tapeless Selector
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1.3.3 SECONDARY SPEED FEEDBACK

With a tape system, the tape is perforated with 3/8
inch holes every 3/8 of an inch. A sensor is
mounted on the selector to provide a secondary
speed feedback to the Safety Processor Board. On
the tapeless system, the Safety Processor receives
position information every 50 milliseconds from
the absolute encoder and uses the change in
position to calculate velocity. In either case, the
Safety Processor uses this velocity to verity that the
car is traveling at a safe speed when slowdown
limits are hit, when the car doors are open and
when running on inspection.

There are two type of inputs used to verify the car
speed at the terminal landing. The “UT & DT”
slowdown limits are always used to verify the
velocity of the car at the terminal landings. The
emergency slowdown limits “UTS & DTS” are
used on traction cars greater than 200 fpm, traction
cars with reduced stroke buffers and all hydro cars.
Traction cars less than 200 fpm read the “UTS &
DTS” velocity values but will not shut the car
down from the velocity check. For all control
systems, the “UT & DT” limits are used to verify
the operation of “UTS & DTS” and vice versa.
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S E C T I O N - 2

2 INSTALLATION OF THE
GALaxy CONTROLLER

2.1 GENERAL INFORMATION

This section provides basic guidelines and
recommendations for the proper installation of the
controller equipment. These guidelines should be
used as general instructions. They are not intended
to usurp local codes and regulations.

2.2 SITE SELECTION

When choosing the installation site of the controller,
several factors should be considered. If at all
possible, the controller should be installed in a
location where the mechanic has a good view of the
machine when he is standing in front of the
controller. There should be no obstructions around
the controller that would prevent proper routing of
necessary conduits entering the controller. The
controller doors should have enough room to fully
open and close. All clearances, working space,
lighting, and guarding should comply with governing
codes.

2.3 ENVIRONMENTAL
CONSIDERATIONS

The standard controller package is provided with a
NEMA 1 enclosure. This type of controller should
be installed in a clean and dry environment. Ideally,
the equipment room should be temperature
controlled between 70 and 90 degrees F. However,
control equipment will function properly within an
ambient temperature range of 35 to 110 degrees F.
If temperatures remain at the upper and lower
extremes of this range for an extended period of
time, the life expectancy of the control equipment
may be shortened. If wet, dusty, or corrosive
environments are expected, then optional non-

standard enclosures can be provided. For example
NEMA 4, NEMA 12, or NEMA 4X.

The control system is designed to have a high
immunity to electrical noise, radio frequency
radiation, and magnetic interference. However, high
levels of these items could cause interference with
certain parts of the control system.

The power supply feeding the controller should have
a fluctuation of no greater than + or - 10%.

2.4 WIRING GUIDELINES AND
INSTRUCTIONS

2.4.1 THE WIRING PRINTS

Each set of wiring schematics is job specific. The job
name and number will be listed in the bottom right
corner of each page of the print. A separate binder
will be provided for each job containing a complete
set of wiring schematics.

2.4.2 GROUND WIRING

Proper grounding of the power supply, controller,
elevator car, and hoistway is required. Separate
conductors should be run for “EG” (earth ground)
and “GND” terminals. These terminals and
conductors are detailed on the wiring schematics.

2.4.3 HOISTWAY WIRING

All hoistway wiring is detailed on the wiring
schematics. The number of hoistway conductors is
calculated and listed per job on the wiring
schematics. A job specific “pull sheet” is also
provided with the wiring schematics.

2.4.4 ELEVATOR CAR WIRING
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All elevator car wiring is detailed on the wiring
schematics. The number of traveling cable
conductors is calculated and listed per job on the
wiring schematics. A job specific “pull sheet” is also
provided with the wiring schematics.

2.4.5 MACHINE ROOM WIRING

All machine room wiring is detailed on the wiring
schematics. All wire sizes are listed for main power
supply, motor wiring, brake wiring (traction only),
and field wiring.

2.4.6 WIRING TO TOP OF CAR SELECTOR

The car top selector is wired according to the
schematics for the job. However, special
attention should be given to wiring the pulse
sensor on the selector since the output on this
device uses +15VDC. Terminal PPS on the
selector is wired to PPS on the controller and
selector terminal PP/US is wired to PP on the
controller.

2.5 SLOWDOWN LIMITS

There are two sets of slowdown switches used, the
“UT/DT” switches (including UT1, UT2, UT3,
DT1, DT2, DT3) and the “UTS/DTS” switches.
“UT, UT1, UT2, UT3 & DT, DT1, DT2, DT3” are
used to clamp the speed command to the drive at the
terminal landings independent of the control of the
CPU.

“UTS & DTS” are emergency slowdown limit
switches used on cars with a top speed greater than

200 fpm or having reduced stroke buffers. These
switches are used as the slowdown speed verification
points by the Safety Processor board. If the car hits
the limit at a speed greater than the preset speed
parameter, power is immediately removed from the
motor and brake for an emergency stop independent
of the main CPU.

The “UT & DT” limit switches are also used as
speed verification points by the Safety Processor
board. When the limit is first hit, the Safety Processor
counts an adjustable number of pulse counts from
that point to determine the velocity trip point. Since
cars with only one slowdown limit would hit the limit
at high speed when recovering from being lost, the
extra pulse counts from the limit allows the car to
slowdown before the trip point is reached.

The Safety Processor board uses the “UT & DT”
limits to verify the operation of the “UTS & DTS”
limits. The pulse input is also verified while running
on automatic.

The distance that the limits are placed from the
terminal landing depends on the speed of the car.
Below, Table 2.0 shows the slowdown limit locations
with respect to contract speed. All distances are show
in inches.

2.6 NORMAL AND FINAL LIMIT
SWITCHES

The up and down directional limit switches “UN &
DN” should be set to open one inch past the
terminal floor levels. The top and bottom final limit
switches should be set to open four inches past the
terminal floor levels.
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Fpm UT/DT UT1/DT1 UT2/DT2 UT3/DT3 UTS/DTS
UTS/DTS

(with Reduced
Stroke Buffer)

50 10” Not Used 8"

100 20” Not Used 10”

150 30” Not Used 15”

200 40” Not Used 20”

250 45” 25” 25”

300 25” 50” 35” 35”

350 33” 65” 45” 45”

400 41” 83” 60” 60”

450 51” 102” 75” 75”

500 62” 124” 90” 90”

600 58” 116” 174” 120” 120”

700 77” 155” 232” 160” 160”

800 75” 149” 224” 299” 185” 185”

Table 2.1: Slowdown Distances from terminal landing.
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2.7 SELECTOR INSTALLATION

2.7.1 TAPE SELECTOR INSTALLATION

The tape is installed by first attaching it at the top
of the hoistway approximately 12 inches from the
rail, see Figure 2.0. The tape is then unreeled
from the top of the car while running down on
inspection. At the bottom of the hoistway it is
attached with a spring to keep it taut. The selector
is then mounted on the top of the car and is
connected to the tape by the nylon guides. Figure
2.1 shows a typical mounting of the selector to the
crosshead. . Figure 2.2a shows the original selector
board (A1011) and 2.2b shows the new selector
board (PCB-1011BN).

To install the floor magnets, the car is placed dead
level to the desired floor. The tape is then marked
at the top left of the selector through a factory cut
guide hole. The car is moved below the floor so
the tape can be accessed where the selector was
sitting at floor level. A door zone template,
provided by G.A.L., is placed at the mark and the
door zone and binary preset magnets are placed in
the appropriate locations in the template. The
template is then removed from the tape. The
location of each magnet is shown in Figure 2.3.

Table 2.0, listed below, shows which binary preset
magnets are used for each floor. A “1” in the
table indicates that a magnet is used and a “0”
indicates no magnet.

BINARY FLOOR MAGNETS

FLOOR BP32 BP16 BP8 BP4 BP2 BP1
1 0 0 0 0 0 1
2 0 0 0 0 1 0
3 0 0 0 0 1 1
4 0 0 0 1 0 0
5 0 0 0 1 0 1
6 0 0 0 1 1 0
7 0 0 0 1 1 1
8 0 0 1 0 0 0
9 0 0 1 0 0 1
10 0 0 1 0 1 0
11 0 0 1 0 1 1
12 0 0 1 1 0 0
13 0 0 1 1 0 1
14 0 0 1 1 1 0
15 0 0 1 1 1 1
16 0 1 0 0 0 0
17 0 1 0 0 0 1
18 0 1 0 0 1 0
19 0 1 0 0 1 1
20 0 1 0 1 0 0
21 0 1 0 1 0 1
22 0 1 0 1 1 0
23 0 1 0 1 1 1
24 0 1 1 0 0 0
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FLOOR BP32 BP16 BP8 BP4 BP2 BP1
25 0 1 1 0 0 1
26 0 1 1 0 1 0
27 0 1 1 0 1 1
28 0 1 1 1 0 0
29 0 1 1 1 0 1
30 0 1 1 1 1 0
31 0 1 1 1 1 1
32 1 0 0 0 0 0
33 1 0 0 0 0 1
34 1 0 0 0 1 0
35 1 0 0 0 1 1
36 1 0 0 1 0 0
37 1 0 0 1 0 1
38 1 0 0 1 1 0
39 1 0 0 1 1 1
40 1 0 1 0 0 0
41 1 0 1 0 0 1
42 1 0 1 0 1 0
43 1 0 1 0 1 1
44 1 0 1 1 0 0
45 1 0 1 1 0 1
46 1 0 1 1 1 0
47 1 0 1 1 1 1
48 1 1 0 0 0 0
49 1 1 0 0 0 1
50 1 1 0 0 1 0
51 1 1 0 0 1 1
52 1 1 0 1 0 0
53 1 1 0 1 0 1
54 1 1 0 1 1 0
55 1 1 0 1 1 1
56 1 1 1 0 0 0
57 1 1 1 0 0 1
58 1 1 1 0 1 0
59 1 1 1 0 1 1
60 1 1 1 1 0 0
61 1 1 1 1 0 1
62 1 1 1 1 1 0
63 1 1 1 1 1 1

Table 2.0: Binary Position Presets
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Figure 2.0: Typical Tape Mounting
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Figure 2.1: Typical Mounting of Selector


