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1. 0 | NTRODUCTI ON

The DM50- GM wheel chair controller is a dual channel, high

current switching controller designed to control the
speed and direction of two twenty four Volt DC power
wheel chai r not or s. It is designed to be wused in
conjunction with a separate renote wth a built-in joystick
control. The controller uses ultrasonic pul se wi dt h
nodul ation (PWW) to efficiently control the power and
voltage to the notors.

The DVb0-GM features a mcroconputer for flexibility and

saf ety. Flexibility is achieved by making the
controllers field programmable and performance paraneters
can be adjusted with a separate Programmer. Safety 1is

enhanced because the m croconputer continuously nonitors the
joystick, internal voltages, output voltages and currents
and internal circuits. An independent safety circuit
enabl es the wheel chair user to test the battery isolate
relay drive circuitry at turn on and continuously
nmonitors the relays during operation.

Al'l connectors are housed on the controller and conprise
battery plug, left and right notor sockets, renote |oom

and programm ng sockets as shown in figure 2. The controller
al so incorporates the circuit breaker for the battery
current and a fusehol der for the |ogic supply.

2. 0 FEATURES

2.1 CONTRCOL AND SAFETY LOCd C

Al'l control functions are performed by an 8 bit

m croconputer with digital precision and reliability.

Redundant checking by the m croconputer enhances safety
by mnimsing the risk of undetected systemfaults.



The safety logic includes a battery isolate relay nonitor
t hat enables the user to verify normal relay operation at

turn on. It also continuously nonitors the relay
contacts and shuts down the controller if a relay fault is
det ect ed. Verification of operation of the relay nonitor,
relay and relay drive circuitry is perfornmed by the user
at turn on and is described in section 8.0, "User Test
Procedure".

2.2 PONER STAGES

The power stages use PWMto control the voltages to the

not or s. Hi gh current field effect transistors swtch
not or currents at an ultrasonic frequency in a full bridge

configuration achieving efficiency and ruggedness. Fast

current limting <circuitry protects the transistors

agai nst short circuits and stalled notors.

Fehl er! Textnmarke nicht definiert.

2.3 LOAD COVPENSATI ON

Load conpensati on ensures exact not or control
conpensati ng for variations in notor |oading under different
wheel chai r driving conditions. Mot or currents are
conti nuously nmonitored and the output voltages adjusted to
conpensate for the voltage drop in the notors due to the
current flow ng t hrough the notor resistance.

Load conpensation ensures that the power to the notors
suits the driving conditions, whether on thick pile
carpets, polished floors, or driving across a sl ope.

2.4 PRECI SE CONTROL ON SLOPES

Due to load conpensation and an adaptive park brake

del ay, t he DM60-GM  control |l er m ni m ses uncontroll ed
novenent of a wheelchair when parking on a slope and
ensures maxi mum user control.

2.5 USER CONTROLS

The DWMB0-GM is designed to be used in conjunction wth

user controls nmounted in a separate renote wunit that
connects to the controller via the renpte cable. The
nor mal user controls are OV OFF switch, inductive joystick
and maxi mum speed pot'. The nmaxi mum speed can be set by a

potentionmeter in the renote and the BDI, ON and fault status
i ndi cated by an incandescent |anmp or LED

The specification of the joystick is given in appendi x 2.

2.6 STATUS | NDI CATI ON



The lanp (located on the right side of the renote, in
front of the joystick as shown in figure 1) indicates the
controller status as follows :

1. Lanp on continuously All systens normal, controller
ready.

2. Lanp flashing slowy (once per second) Battery
state-of-charge is low. Recharge battery as soon as
possi bl e.

3. Lanp flashing quickly (tw ce per second) Weel chair
system (battery, notor, parking brake or controller)
fault has been detected. Driving inhibited.

Note: The park brake output my be open circuited to
i nhi bit
the controller when charging the battery for
i nst ance.
The on lanmp will flash if the controller is turned
on
whi | e char gi ng.

Fehl er! Textnmarke nicht definiert.
See "Safety and Fault checks", section 2.8.

2.7 CONNECTORS

A 5 pin Beau plug provides battery input; there are
separate 4 pin (with fifth polarising pin) fermale Beau

connectors for the notors and park brake outputs, a
single 7 pin DIN programm ng socket and an AWP 14 pin CPC
connector for the renot e. These connectors are shown in

figure 2 with pin outs in figure 3. The recommended wiring
to the battery and notor connections and park brake is
described in section 5, "Electrical Installation".

2.8 SAFETY and FAULT CHECKS

The m croconputer checks for the follow ng conditions and
may renove the drive to the notors, actuate the parking
brake output(s) (stopping the wheelchair) and indicate a
fault (by flashing the status lanp) if any of these
conditions are detected:

Faul t Code Descri ption

1. Battery voltage too high (greater
t han 28V) OR joystick deflected (Iless
t han 50% of travel) when controller
t ur ned on.

2. Park brake(s) fault.

3. Battery voltage too low (less than
22V).

4. A j oystick si gnal (speed or

di rection) out si de its nor mal



operating range.
Left and right notor voltages not
consistent wth joystick demand,
controller fault.
6. Control |l er battery i sol ate rel ay
faul t
7. Controller menory fault.

The particular fault is indicated by encoded flashing of
the lanp. The fault code (except code 1) is the nunber of

fl ashes (where the nunber depends on the fault) of fast

flashes followed by a |long OFF period. This sequence

repeats while the controller is left on. The nunber of

fl ashes can be counted to determne the fault code.

Fault code 1 produces continual flashing with a short on
and off period and may be caused by:
. switching the controller on with joystick defl ected
| ess than 50% of maxinmum travel. (Controller wll
not drive until joystick is returned to neutral for 2
seconds. Geater than 50% defl ection enabl es test
node, see section 8.0).
attenpting to drive the wheelchair wth an

overcharged' battery. (The controller enables driving
when t he voltage drops below the maxinmum battery
vol t age) .
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El ectronic <circuitry protects against the follow ng
failure, hazard, or overload conditions:

1. Battery connected with wong polarity.

2. M croconput er master clock, bus or software

failure

3. Overheating under heavy |oads such as occur
when the wheelchair notors are stalled for an
ext ended peri od.

Note: Stalling the notors for a long tinme may danmage the
notors, wiring or batteries.

2.9 PERFORVANCE CUSTOM SATI ON

The Dynami c Controls Programmer enables the user to
custonmi se the performance of the DM60-GM controller to

his or her needs. Eight different paraneters can be
cust onm sed by plugging into a programmng socket in the
controller and setting the desired |evel using the
controller's joystick. The paraneter level is displayed by
the Progranmer's neter.

Pr ogr anmmer Functi on

Mbde
1. Overall Sets all of the follow ng adjustable

par anmet ers to gi ve an over al



response ranging from slow and very

danped to fast and very responsive.

2. Forward Sets maxi mum f orward speed.

3. Reverse Sets maxi mum reverse speed.

4. Turn Sets maxi mumturning rate.

5. Accel. Sets forward and reverse
accel erati on.

6. Decel . Sets forward and reverse
decel erati on.

7. Turnaccel. Sets turning accel eration.

8. Turndecel. Sets turning decel eration.

Refer to the Programmer operating manual for details.

3. 0 HANDLI NG

The DMB0O-GM controller is a sophisticated el ectronic
assenbly and should be handl ed carefully.

1. Do not subj ect to unnecessary or excessi ve
nmechani cal shocks.

2. Do not connect anything to the controller unless it
is in accordance with an approved w ring di agram

3. Do not make any wiring connections or nodifications

while the battery is connected.

Fehl er! Textmarke nicht definiert.

4. Do not subject to tenperatures outside these ranges:
I n Storage -35 to 60 Deg C
Wil e Operating -10 to 50 Deg C

4. 0 MOUNTI NG

The DVBO-GM controller is designed to be nounted using M

screws into the nmounting bushes. The screw | ength shoul d

be chosen to screw into the blind threaded bushes to a

maxi mum t hread depth of 10mm The orientation of the

controller is not critical al though the | abel S
posi ti oned for vertical nounting.

The controller case is air cooled and therefore air is to

be allowed to freely pass over at |east one side of the
case.

5.0 ELECTRI CAL | NSTALLATI ON

Connections to the battery, notors and park brakes are



made via pol ari sed connectors.

5.1 BATTERY SUPPLY

The DMB0-GM controller is designed to be used with heavy

duty deep cycle lead-acid batteries with a capacity
rating greater then 20 anp-hours. Use of batteries wth
capacities | ess than this is not recommended.

5.2 BATTERY OVERLOAD PROTECTI ON

A resettable thermal circuit breaker is incorporated in
the controller to protect the wheelchair's electrical system
and the user.

5.3 BATTERY W RE AND MOTOR W RE RATI NGS

The following MNIMUM wire rating should be used for the
i ndi cat ed wheel chair |loomw re | engths:

Battery wires Mot or wires
< 400mm > 400mm < 400mm > 400mm
5 mt 6 mf 4 i 5 mt

Add 0.5mnf for every 500nm | onger than 400mm

Fehl er! Textrmarke nicht definiert.
NOTE: These mnminimum wire sizes wll ensure that
power
loss in the wiring is not excessive. Using a
larger size wire wll further i mprove
ef ficiency.

5.4 MOTOR TYPE

Good | oad conpensation requires that the | evel of
conpensation is matched to the wheel chair notors.

I nsufficient conpensation wll resul t in loss of
per f or mance and the wheelchair will exhibit the follow ng
synpt ons:

1. Have sonme uncontrolled novenent when parking on
a sl ope.

2. Exhi bit poor steering response on undul ating
surfaces.

3. Feel sl uggi sh.



Mat ching | ow series resistance notors is especially

i nportant because of the notor's responsiveness to snal

changes in voltage and may result in unstable or jerky

wheel chair operation if the |oad conpensation is not
matched to the notors.

Consult the factory to discuss your application.

5.5 PARK BRAKE CONNECTI ONS

A parking brake output is provided on pin 13 of each
not or connect or. These pins are (for the TUV conpliant
DM60-GM  controller) connected inside the controller to
separate park brake drives which are separately nonitored.

The par k br ake out put s are controlled by t he
m croconputer actuating (releasing) the park brakes when the

notors are driven. The outputs can supply up to 1 Anp at
24 Vol ts for each outputs. They are current limted to
prot ect agai nst short circuits.

The wheel chair's park brakes are to be of the fail safe
t ype:
engaged when el ectrically de-energi sed and rel eased
when ener gi sed.

Fehl er! Textnmarke nicht definiert.

| MPORTANT:

| f the wheel chair has manual park brake rel ease
mechani sns t hat nechanically di sengage the park brakes
overriding the electrical control, then to conform
with TWV requirements the wheelchair is to have
m croswitches that allow the controller to detect the
rel eased state. The microswitches are to be open
circuit when the park brakes are manually rel eased (or
di sengaged) and closed circuit when the nanual

override is renoved (and the park brakes can be
controlled electrically). In this configuration, if
t he park brakes are manually overridden, the controller,
if on, will flash the status indicating (on - off)
| anp and not energise the notors. Wien the manual
override is removed the park brakes are controlled by
t he wheel chair controller being rel eased when the

wheel chair is driven and engaged when t he wheel chair
has stopped. (The on - off lanp is lit continuously).



Each 24 Volt park brake coil is to be connected to a
park brake output fromthe controller via a 4/5 pin
Beau connector. A microswitch is to be connected in

series wth each park brake coil, see figure 1

The mcroswitches are to be open circuit when the
par k brakes are nmanually overidden and closed
circuit when t he manual override is renoved.

Fehl er! Textnmarke nicht definiert.



PIN 13 PIN 14

LEFT . == | RIGHT
MOTOR =I5 B S| MOTOR
socker |EEH \ SOCKET

PIN 14 PIN 13
MICROSWITCHES
LEFT 72\ 7\ RIGHT
PARKBRAKE PARKBRAK

Figure 0. 24 VOLT PARK BRAKE CO L CONNECTI ON DI AGRAM

5.6 | NH Bl TI NG THE CONTROLLER WHI LE CHARG NG

The DMb0-GM has only the inhibit input on the program
socket and this is unsuitable for inhibiting the controller
when a charger is plugged in. An alternative to using
the controller's inhibit is to open circuit the |ogic supply

when the charger is plugged in at the renote or a
separate key plug. This could be done, for exanple, by
connecti ng one pin of the charger socket to the battery
supply and the other to the ONVOFF switch in the renote.
When the key plug is installed these pins are shorted
enabling the controller.

6.0 | NSTALLATI ON TEST PROCEDURE




The object of this test is to ensure that there is no
faul t in the wheelchair wiring loons, controller, renote
or batteries after installation.

Fehl er! Textnmarke nicht definiert.

To prevent uncontrol |l ed wheel chair nmovenent it is

recommended that the drive wheels of the wheel chair be

supported off the ground before the follow ng procedure
IS carried out:

Test Procedure:

1. Plug in the DVM60-GM controller and switch on (by
switching the ONVOFF switch in renote, ON).

Check the on - off lanp is on and is not flashing
and t hat the wheelchair's wheels are not rotating.
2. Switch controller off at the renote.

3. Hol d the joystick fully forwards and switch on.

Check that the wheels do not rotate and that the
war ni ng beeper inside the controller sounds. See
section 8.0, "User Test Procedure".

Turn the controller off then on again.

4. Move joystick forward and check that both wheels
start to turn and accelerate snmoothly in the FORWARD
direction.

5. Move joystick backward and check that both wheels
start to turn and accelerate smoothly in the BACKWARD
direction.

6. Move joystick to the right and check that the right
wheel runs in the backwards direction and the |eft
wheel in the forwards direction.

7. Move joystick to the left and check that the right
wheel runs in the forwards direction and the |eft
wheel in the backwards direction.

Upon the successful conclusion of these tests, |ower the

wheel chair to the ground and carry out the wheelchair
t est procedure bel ow.

7.0 WHEELCHAI R TEST PROCEDURE




Thi s suggested wheelchair test is designed to test for
satisfactory performance of the «controller, renote,
not or s and wheel chair wring.

Before starting the tests, ensure that the wheelchair
batteries are in a good state of charge.
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1. Turn maxi mum speed control knob in renote fully
clockwi se (if fitted).

2. Turn the controller on at the renote, then off and
on several tinmes wthout touching the joystick.
Check that the parking brakes are NOT energi sed even
nonentarily. The park brakes wll «click when
ener gi sed or de-energi sed.
Note: The relays inside the controller will click when

t he _
controller is turned on.

Leave controller swi tched on.
3. Move joystick slightly forward.

Check that the park brakes on both notors are
ener gi sed and are heard to click. (The controller's
relays will al so click).

4. Drive wheelchair slowly (with small joystick
deflections) in the forward, reverse, left and right
di recti ons.

Check for precise control

5. Drive wheel chair at maxi num speed (full joystick
deflections) in the forward, reverse, left and right
di recti ons.

Check speeds feel correct for the wheel chair.
6. Drive the wheelchair at full reverse speed.

Check that initially the wheel chair does not deviate
froma straight |I|ine in reverse by nore than 20 %
of t he di stance travell ed.

Note 1: This characteristic depends on the channel
bal ance in the controller and wheel chair
not or matching. A wheelchair with well
mat ched notors (better the 1% speed

mat chi nQg) must be used for this test to
have any val ue.



Not e 2: Rear wheel drive wheelchairs tend to have

an unstabl e characteristic in reverse which
due to inertia, causes the wheelchair to
tighten the turn when it starts to turn and
eventually to drive in circles.
7. Drive with joystick in full forward (on the "flat"
of the joystick's restrictor plate).
Check that the wheelchair can be steered to the left
and to the right while still on the "flat".
Fehl er! Textmarke nicht definiert.
8. Turn t he maxi mum  speed contr ol knob ful
anti-cl ockw se and repeat 5.
9. Turn the maxi mum speed control knob fully clockw se.
Drive the wheelchair full speed forward and then
nove the joystick fully reverse.
Check that the wheel chair decelerates snoothly in a
straight line before stopping and noving backwar ds.
10. Repeat test 9. but nove the joystick fromfull speed
reverse to forward.
Note: Deceleration in reverse is less than in
forward
11. Drive the wheelchair slowy forward and then swtch
t he controller off.
Check that the wheelchair imedi ately stops.
12. Hold the joystick slightly forward (about 25% of
avai l abl e travel in the forward direction) and sw tch
on.
Check that the wheelchair does not drive. Rel ease
t he joystick for 2 - 3 seconds and then check that the
wheel chair drives normally.
13. Drive the wheelchair up a ranp with 1 in 6 gradient
and attenpt to accelerate froma sl ow speed.

Check the wheelchair can clinb at a normal speed.
14. Reverse down the ranp with a 1 in 6 gradient.

Check the wheelchair can be controll ed and brakes as
expect ed.

15. Wile driving the wheelchair slowy up the ranp,
rel ease the joystick.

Check that the wheelchair does not roll back
excessively (for the type of wheel chair and



transm ssion arrangenent) before the park brakes
oper at e.

16. Continue driving up and down the ranp four tinmes and
check the controller's case tenperature i s not

excessive (for the type of wheel chair and never

exceedi ng 65 degrees C).

17. Switch the controller off.

Fehl er! Textnarke nicht definiert.
8.0 USER TEST PROCEDURE

IT 1S RECOMVENDED THAT THE FOLLONNG PROCEDURE 1S

PERFORMED DAILY BY THE WHEELCHAI R USER PRI OR TO USI NG THE
VHEELCHAI R (EQUPPED WTH A DM50- GV CONTROLLER). TH' S
RECOMVENDATI ON IS TO BE |INCORPORATED IN THE USER S
MANUAL .

1. When the controller is off, hold the joystick on the
remote fully forward and then switch on.

2. The beeper inside the controller will sound if the
battery isolate relays and relay driver circuitry
operate normally. The absence of this sound

signifies a potentially serious failure in the

controller.

In the case of failure, switch the controller off
and contact a wheel chair service agent.

3. Switch off.

4. The wheel chair is now ready for nornal operation and
can be switched on normally (w thout deflecting the
j oystick).

9.0 CARE AND MAI NTENANCE

1 Do not I|eave the DW0-GM controller exposed to

direct sunlight for |ong periods. This may overheat
t he case (which absorbs heat very well) and reduce the
avai |l abl e notor currents and hence the ability of
t he wheel chair to clinb obstacles or ranps.

2. Do not continue to use the renote if the rubber

joystick gaiter has holes or cracks in it. Extraneous
material (possibly fromthe gaiter itself) wll very
likely fall into the joystick mechanismresulting in
rapid deterioration of the joystick. It wll also



all ow noi sture into the joystick and renote.

3. Protect the controller and renote from liquid
spi | | age. Should a liquid be spilt on to the
controller or renote wi pe off with an absorbent cloth

as soon as possible.

10. 0TROUBLESHOOTI NG

These instructions are designed to assist in diagnosing a
problem after the <controller and renote has been

i nstal |l ed on a wheelchair. If, after diagnosing the
i kely cause and followng the suggested action, t he
probl em persists then an authorised service person should
be call ed.

Fehl er! Textnmarke nicht definiert.
1. On lanp in the renote does not |ight when the
controller is turned on at the renote.

1.1 Possible connection Check that the battery
pr obl em connector is correctly
pl ugged into the
controller and that the
battery connections have
not been reversed.

Check t he cl eanl i ness
of the battery
connecti ons, and cl ean

i f necessary.

1.2 Batteries very flat. Rechar ge t he
batteries.

1.3 Lanp bl own. Check t hat t he
wheel chai r drives
normal ly. Repl ace bul b.

2. On lamp in the renote flashes slowy (once per

second) .

2.1 Batteries are nearly Rechar ge t he
batteries.

flat.

3. Lanp flashes rapidly (tw ce per second).
3.1 Check park brake manual overrides (one for each
park brake) are renoved if the wheelchair is
equi pped with them

3.2 Check that the battery charger is not plugged



power
i ndi cating

4.
j oystick

batteri es.

up

6.

3.3
3.4

Check that the notor connectors are plugged in.
If the fault has been renoved switching the
off then on again will clear the fault
condi tion.
If the fault persists charge batteries.

If the fault still persists call the service
agent .

OVOFF lamp is on, controller clicks when
defl ected but the wheel chair does not npve.

Check that both the drives fromthe notor are
engaged.

Check that notor connectors are plugged in.
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The wheel chair | acks power.

5.1

5.2

5.3

The batteries are Rechar ge t he

nearly flat.

The batteries are Have the batteries and
faulty. char ger checked.

The park brakes are Check for heat build
dr aggi ng. in brakes after one

m nute driving, have
brakes serviced if
necessary.

The chair does not drive straight.

6.1

connecti ons.

gear box,

i f

6.2

6.3

One notor is Check not or

di sconnect ed.

One notor and or Check not or and
gearbox is faulty. consult service agent
necessary.

Par k brake draggi ng. See 5. 3.
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11. OAPPENDI X 1: DVM60- GM CONTROLLER TECHNI CAL
SPECI FI CATI ON

Revi sion B Sept enber 25,
1990

11. 1Specification

The DM60O-GM confornms to the foll ow ng specification over
an anbi ent tenperature range of -10 to 50 Degrees Celsius
and relative humdity of 10 to 80 percent.

Abbr evi ati ons:

A - Anpere, V - Volts, C - Celsius, kHz -
kil ohert z,

max - maximum nmn - mnimum
11. 2Supply (Battery) Voltages

(a) Operating Voltage 24V
Nomi nal

(b) Maxi mum supply voltage (for safe



control |l er operation)
28V

(c) Absolute max. supply voltage (averaged
over 10 nBec interval during battery charging)
32V

(d) M ninmm supply voltage (for operation
after "lsolate relay"” engaged)
19V

(e) Mninmum supply voltage for battery isolate
relay to engage.

22V
(f) Battery Discharge Indicator steady state
trip voltage. 23. 3V
Cal i br at ed
(g) Mtor Voltage Rollback "Battery Saver” 21 -

19v

11. 3Logi ¢ Supply Current (see note 1)
300mA max

11. 4Motor drive or braking current (each channel)

(a) Maxinmumcontrolled current (Current limted);
60A +/-5A

(b) PWM frequency;
20kHz +20% -10%
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11. 5Thermal roll back and cutout protection

(a) Rollback trip (case tenperature);
55 deg C

(b) Cutout tenperature (case tenperature);
70 + 10, -5 deg C

(c) Tine to reach cutout Iimt, (at 25 Deg anbi ent

tenperature, notor stalled);
2 Mns mni mum

11. 6Joystick interface paraneters (refer note 2)



Speed channel

(a)

(b)

(c)

(c)

(d)

(e)

Neutral offset;
+/- 30nV max

Maxi mum i nput vol tage, FORWARD,
1.00V

Absol ute max i nput voltage, FORWARD
1.06V

Maxi mum i nput vol tage, REVERSE
- 1.10V

Absol ute max i nput voltage, REVERSE
- 1.25V

Transfer function;
Custom sable. See Set Up Box manual

Di recti on channel

(a)

(b)

(c)

(d)

Neutral offset;
+/ - 30nV max

Maxi mum i nput voltage, left & right;
+/- 1.13V

Absol ute max input voltage, left & right;
+/- 1.25V

Transfer function;
Custom sable. See Set Up Box manual
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Ref erence & Supply Rai

(a)

(b)

(c)

(d)

12V rail vol tage;
12V +/ - 4%

12V rail output current;
20 mA max

6V REF vol t age;
12V rail/l2 +/- 1%

6V REF input & output current;
+/- 1 uA max



11. 7Fuse Hol ders

Logi ¢ Supply Fuse Rating; 2A

11. 8Par ki ng Brake Qutputs

(a) Maxi mum conti nuous current (high side source);
1. 2A

(b) Operating delay (after notor V = 0);
0.2 Sec
11. 9Qut put connectors

(a) Battery;
4/ 5 pin Beau Ml e

(b) Mdtors and Parki ng brakes;
4/5 Pin Beau Fenul e

(c) Progranm ng i nput;
7 Pin DIN

(d) Renvote;
14 pin AWP CPC

11. 10 D nensi ons

(a) Height 163mMm
(b) Length 280mMm
(c) Thickness 57mm

_ Fehl er! Textnmarke nicht definiert.
11. 11 Envi ronnent al

(a) Operating tenperature range;
-10 to 50 Deg C

(b) Storage tenperature range;
-35 to 60 Deg C

(c) Humdity (relative);
10 to 80%

(d) Enclosure rating;



Spl ash proof

12. OAPPENDI X 2: RECOMMENDED REMOTE SPECI FI CATI ON

12. 1Confi guration

It is recommended that the renote used with the DV60- GV
controller is to have the followng wuser controls:

j oysti ck, on-off switch, high intensity incandescent |anp
to indicate on-off, BDI and error status, and a nmaxinm
speed control . A battery gauge or voltnmeter is also

r ecommended.

12. 2Joysti ck

The joystick is to be a fully proportional, 2 axis
i nductive Fl i ghtlink nodel.

(a) Type nunber; JSAXTDC

(b) Restrictor Plate; Fl at di anond

13. OAPPENDI X 3: ASSOCI ATED | NFORVATI ON

The follow ng docunents can be used in conjunction wth
the Programer when programm ng a DV60- GV

1. DM Series Controller Feature Curves:
Ref erence nunber 25179

2. Programmer Operating Mnual
Ref erence nunber 25181
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PROGRAM REMOTE LOOM

SOCKET \ / SOCKET

% (@

@
§ ©

MOUNTING HOLES

F%‘ 2 PER SIDE _\
'Y

O

BATTERY PARK BRAKE

CIRCUIT BREAKER /_ FUSE

Fi gure 0. DM60- GV CONTROLLER CONFI GURATI ON

 SOC

RIG
" S0C

BAT
- PLL
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DESCIPTION

GROUND
SWITCHED 24V
INHIBIT
GROUND

NC

SERIAL CLOCK
SERTAL DATA

o
2

~NQQOTAWMN = | —

PROGRAM SOCKET

o
=2

DESCRIPTION

SWITCH 1
JOYSTICK +12V
NC

JOYSTICK SPEED
JOYSTICK +6V
JOYSTICK DIRECTIO
SWITCH 2

POT SPEED
SWITCH LAMP
JOYSTICK GROUND
NC

NC

SCREEN

NC

NN ©®~ND TN W N —

REMOTE LOOM SOCKET

Fi gure OA. DMBO- GM CONNECTOR PI NOUTS ( PART A)
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16 —

14 —

16 —

14—

—156

—13

PIN | DESCRIPTION

13 BATTERY + FUSE
14 BATTERY -

16 MOTOR +

16 MOTOR -

LEFT MOTOR SOCKET

16 —

14 —

—15

—13

PIN | DESCRIPTION

13 BATTERY + FUSEI
14 BATTERY -

16 MOTOR -

16 MOTOR +

RIGHT MOTOR SOCKET

—105

—13

BATTERY PLUG

PIN [ DESCRIPTION
13 BATTERY +
14 BATTERY +
15 BATTERY -
16 BATTERY -

Fi gure 3B. DVB0- GM CONNECTOR PI NOUTS ( PART B)
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