22

3.2. Wiring Requirements

(i}

(i)

(iii)

NOTE:

Voltage to Control Unit (Mode! C1)

110 Volt +£ 10% 50/60 Hz 15 VA

3 conductor wire 1 to 2 amps capacity
Voltage to Control Unit (Model C2)

220V + 10% 50/60 Hz 15 VA

3 conductor wire 1 to 2 amps capacity
Sensors to Control Unit (Models C1 & C2)
12 Volts DC from Control Unit

Supply current 20 ma

4 conductor wire - Shielded

Avoid running wires near any motor wires as this could cause false signals.

3.3 Wiring Diagrams for Alternative Methods of Control

0
(i
(iii)
)
(v»
NOTE:

Arrangement to stop the elevator leg only — see Diagram ‘' and schematic drg. J'
Arrangement to stop feeder and elevator leg/manual restart — See Drg. ‘K’

Arrangement to stop feeder and elevator leg with a feeder auto restart — See Drg. ‘L.
Arrangement to stop feeder with manual restart and elevator leg stop after delay — See Drg. ‘M
Arrangement to stop feeder with auto restart and elevator leg stop after delay — See Drg. ‘N’

Starter Interlock.

In all cases a voltage must be applied scross terminals 6 and 7 when the motor is running to
establish the starter interlock. See table 3, Electrical ratings. This causes the alarm and stop
relays to energise and activates the average speed measuring circuit and the start-up delay.
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Application 1
Watchdog arranged to stop the elevator
SCHEMATIC DRAWING ‘J’

® Shown de-energised

® When start button operated, supply appears on 7

® This causes alarm and stop relays to energise

® C energises and holds in — elevator starts

® Aiarm condition ilfluminates lamp

® Stop condition stops elevator and extinguishes alarm lamp

STOP START STOP
oL 41 RELAY
+—alovs OO0 | ELEVATOR
T3
Cl 12
¢ 7 6 +———¢ INTERLOCK
ALARM RELAY
8
_‘}010—@_4( ALARM
9
14 15— 4 WATCHDOG
SUPPLY
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Application 2
Watchdog arranged to stop feeder and elevator — manual re-start

DRAWING 'K’
STOP START STOP RELAY
oI
112/(1);;_' @_‘ ELEVATOR
C1 12
L .7 6.~— 4 INTERLOCK
WATCHDOG
14 15— 4 SUPPLY
STOP START
| oL
ALARM | FEEDER
RELAY &8
) 10 9 C2
——4 ALARM

® Shown de-energised.

® Elevator must be started first — this causes supply to appear on 7 — alarm and stop relays energise.
® Elevator contactor C1 energises and holds in.

® Alarm lamp extinguished

® Feeder can be started — C2 energises and holds in.

® Alarm condition stops feeder — illuminates lamp

® When alarm condition cleared, lamp extinguished and feeder must be manually re-started.

® Stop condition stops elevator but alarm lamp stays illuminated

WATCHDOG 25



26

Application 3
Watchdog arranged to stop feeder and elevator — feeder auto re-start
DRAWING ‘L’

sTOoP STA‘ RT O STOP RELAY
1

q O ,

-7 6 4—+
—&—
) .14 e &

® Shown de-energised

® When start pushbuttons operate, supply appears on 7

@ This causes alarm and stop relays to energise

® Elevator and feeder start together and C1 holds in

® Alarm condition stops feeder and illuminates lamp

@ When alarm conditions cleared, lamp extinguished and feeder re-starts automatically
@ Stop condition stops elevator and extinguishes alarm lamp

ELEVATOR

INTERLOCK

FEEDER

ALARM

WATCHDOG
SUPPLY
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Application 4

Watchdog arranged to stop feeder — manual re-start. Elevator stops after time.

DRAWING ‘M’
START
STOP
1 " o ! o—@— ELEVATOR
C1
.7 6 a— & INTERLOCK
STOP START
STOP RELAY oL
o—b—o—_@_¢ FEEDER
- Jﬁ
BEEN O,\é SATION
DE-ENERGISA
(T TIMER
ALARM RELAY AN
|
O } 9 —X)——4 ALARM
WATCHDOG
14 15 ee—— ¢ SUPPLY

©® Shown de-energised

@ Elevator must be started first — this causes supply to appear on 7 — alarm and stop relays energise

©® Timer energised and elevator starts, C1 hoids in
® Feeder can be started — C2 holds in

® Alarm condition illuminates lamp only

@ Stop condition stops feeder — timer starts to time
® When time expired, elevator stops

©® Feeder must be re-started manually

WATCHDOG
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Application 5
Watchdog arranged to stop feeder — auto re-start. Elevator stops after time.
DRAWING ‘N’

START

L oL
—O o——@—J ELEVATOR
1 s 7 —

7 — INTERLOCK
STOP RELAY
" O/
13

g9 50— @——J FEEDER
12
DELAY ON
%. DE-ENERGISATION
ALARM RELAY TIMER
) 10, ©8
> —(R)——4 ALARM
WATCHDOG

14 15 e— ¢ SUPPLY

@ Shown de-energised

@ Elevator must be started first — this causes supply to appear on 7 — alarm and stop relays energise.
® Timer energised and elevator starts, C1 holds in

® Feeder can be started — C2 holds in

® Alarm condition illuminates lamp only

@ Stop condition stops feeder — timer starts to time

® When time expired, elevator stops

® Feeder re-starts automatically

WATCHDOG



OPERATING INSTRUCTION
The equipment should have been installed and wired in accordance with the Installation Instructions and
in accordance with National and Local Codes.

NOTE: FIRST TIME USE
The control unit contains a small re-chargeable battery for memory protection and you must
ensure that this battery is atleast partly charged before attempting to operate the unit. Tocharge
the battery, connect a power supply to the unit and switch on for a few hours (theoreticat full
charge time is 100 hours). Your supplier may have done this charging for you. Under normal use,
the battery will be automatically maintained in a fully charged state.

Initial Calibration

Calibration of the unit to the normal speed of the machine is achieved by running the machine under light
load and operating the CALIBRATE switch. When the unit is being used for the first time, no calibration will
be stored in memory and this will have the following effect.

The ALARM and STOP relays will be energised and this will allow you start the machine. When the start up
time delay has expired the ALARM relay will pulse continuously and the lower five red lamps on the unit will
flash. Check that the machine i$ running at normal speed and then turn the switch to the CALIBRATE
position and hold in that position for a few seconds until the five lamps illuminate steadily and the ALARM
relay energises — then return the switch to the RUN position. The unit will stay in this condition for about 16
seconds during which time it will measure the rate of the input signals from the probes, average the
measured rates and store the average rate in memory. When this has been completed, the five lamps wil
extinguish and the unit will be in full operation. Any change of speed or misalignment or temperature beyond
the accepted levels will now cause the appropriate ALARM and STOP action.

Re-Calibration

You can re-calibrate the unit at any time while the machine is running normally, by turning the switch to the
CALIBRATE position as before. You are strongly advised against indiscriminate re-calibration, as you may
be attempting to calibrate the unit while the machine is not running normally. If you have persistent ALARM
conditions there is either something wrong with the machine or the adjustment of the probes.

Wrong Calibration

If the unit was calibrated while the machine was not running at full speed, it will display overspeed, alarm
andstop when running at full speed. Thisindicates that the calibration is wrong and the belttension should
be checked and adjusted as required. The unit should then be re-calibrated.

If the unit PREVENTS the machine from starting because of wrong calibration, turn the switch to
CALIBRATE and hold it in this position while the machine is started, until the five lamps illuminate.

Setting the Selector Switches

Fully slacken the four screws holding the lid of the control unit, and remove the lid. On the circuit
board, along the lower edge, are two sets of selector switches.The left hand set of switches
allows the selection of various ranges as follows.

The six small switches on the Ieft hand set are adjusted by sliding

UP or DOWN with a small screwdriver. When a switch is UP itis ON.

Switches 1 and 2 - Start-up Delay
This is the time delay after starting the motor, during which the ALARM and STOP

12345 6| relaysremainenergised, to aliow the machine to reach normal speed.
ON
H H H HH H e 3 ONOOFF 5 seCs pELAY
123456
ONH H H H H H g\\x:%: ; grf:lF 15 SECS DELAY During the start up delay
the elevator is monitored
ONE é é E é é gm%: ; gz 30 SECS DELAY for acceleration.

WATCHDOG
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Switches 3and 4 -

L
e
sl
Mo
[

Alarm and Stop trip percentages

These are the underspeed and overspeed percentages of normal speed, beyond
which the relevant relays de-energise. For example, a 5% trip setting would cause
an ALARM when the speed falls to less than 95% of normal or when the speed
rises to more than 105% of normal.

SWITCH 3 ON or OFF
ALARM 5% STOP 15%
1233586 SWITCH 4 OFF
*HHWALH | s
SWITCH 3 OFF
SWITCH 4 ON ALARM 10% STOP 20%
1234656
ON SWITCH 30N
HAMBOH | stmaon s stop 2o
Switch 5 - Speed range
Two speeo ranges are provided but the low speed range provides a better
123456 | ccuacy and resolution of low speeds.
il
SWITCH 5 OFF - LOW SPEED RANGE 20-200 PULSES/MIN.
1234656
ONH Hl HH H SWITCH 5 ON - HIGH SPEED RANGE 200-2000 PULSES/MIN.
Switch 6 - Display range
Two display ranges are provided which combine with the speed ranges to give
123458 three different display ranges
e alalalil"
99.99 iIN LOW SPEED
SWITCH 6 OFF - LOW DISPLAY RANGE 999.9 IN HIGH SPEED
123456

il

999.9 IN LOW SPEED

SWITCH 8 ON - HIGH DISPLAY RANGE  3gad) 1 niW S

Setting the Display
The right hand set of selector switches can be adjusted with a smalil screwdriver 10 give any numberin
the range of 00 to 99. The function of these switches is to set the Scale Factor for the display, i.e. to
change the displayed numbers from Pulses per Min. to some other units with may be more convenient
for your installation. The Scale Factor is factory set to 12, which gives a display of pulses/minute. The
equation for calculating the Scale Factor to the other units of display is as follows:-

DISPLAY = INPUT PULSES/MIN x SCALE FACTOR + 12
Therefore: SCALE FACTOR = DESIRED DISPLAY x 12

INPUT PULSES/MIN

NB: Ignore the decimal point in the Desired Display value for this calculation. In many cases, it will not be
possible to set the Scale Factor to the exact figure required, in which case the nearest number should

be used.

Example 1 : Percentage
If the elevator normal speed is 850 PULSES/MIN
And the desired display is 1000 (%)

SCALE FACTOR =

1003 x12 _ 4,

90,

m@va
L <@
3)

1\5/\

o0, || Setthe Scale Factor to 14
2@Q2|| SetSwitch 6 to OFF to put the decimal point
S, in the correct position.
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Example 2 : Tons/Hour
If the elevator normal speed is 420 PULSES/MIN
And the desired display is 3000 TONS/HOUR

_ 3000 x 12 _
SCALEFACTOR = =055 = 857

90, 00, Set the Scale Factor to 86
:@: 2P 2|| SetSwitch 6 to ON to put the decimal point
5N 283 || inthe correct position.

There are two special cases for setting the Scale Factor which are useful to know -

®  With Scale Factor set at 12, the display will show the input Puises/min. directly.

®  With Scale Factor set to the pitch in inches of the buckets on the belt the display will show
the belt speed in feet/min.

Example 3 : Feet/Min
If the pitch of the elevator buckets is @ inches
And the desired display is in feet/min.

207 20, || Setthe Scale Factorto9
MO 2® || Set Switch 6 to ON to put the decimal point
N S3 in the correct position.

Example 4 : Feet/Min
If the pitch of the elevator buckets is 4.5 inches
And the desired display is belt speed in feet/min

207 0 ’ol| Setthe Scale Factor to 4

© ® © o g
B it Set Switch 6 to ON
Pas2aN

Alternatrvely: Set the Scale Factor to 45
Set Switch 6 to OFF for greater accuracy
of the display.

Example 5 : Cubic Metres/Hour
Calculate the standard speed of the elevator in pulses/minute.
Example - using a bucket with 2.9 litres capacity @ 2.5 m/sec and 9/metre
25m/sec x 60 x 9 = 1350 pulses/min
Calculate the capacity required at 2.5 m/sec (1350 pulses/min)
Example - 29 litre x 36 x 2.5 mfsec x 9 cup/metre = 235 m/hr

235m fhour x 12
ALE FACTOR = =2 ———_2_% = 209
SCAL OR 1350 pulses/hr 20

q?é’.., 227 || Setthe Scale Factorto 2.1
TN “oxe® || SetSwitch 6 to OFF.
N

Example 6 : Tonnes/Hour
1) Calculate the standard speed of the elevator in pulses/min.

Example - using a bucket with 2.9 litres capacity @ 2.5 m/sec and 9/metre
25misec x 60 x 9 = 1350 pulses/min

2) Calculate the tonnes/hours

Example - 29litre x 36 x 25 m/sec x 9cup/m x 0.752 density = 176.64

SCALEFACTOR = 177 tonn1e;/5hoour x12 _ 157

0 0
ool lanls|| Setthe Scale Factor 16

r/g@/\m ~B5|| setswitch 6 to OFF

WATCHDOG

31



32

Example 7 : Metres/sec to mm/sec or cms/sec

' 12
Calculat € =
alculation Buckeismetie X 60 Scale Factor
12
e —— £ =
Bxample 9 buckets/metre x 60 0022
0, 90, Set the Scale Factor to 22

o
;‘_’g - “fp: Set Switch 6 to ON = mm/sec
N Sy Set Switch 6 to OFF = cms/sec

Ft/Min
Example: Bucket Pitch @ 9/metre = 4375 inches

20, 90,
© @ » © @ || SetScale Factor to 4.4
- ,qc: - S‘Q

N

Percentage. If normal speed is 1350 pulses/min
1000 x 12

E : = 8

xample 1350 8.88
00, 90,

Y=Y « Qr’ Set Scale Factor to 89

N T 9gy”

Examples 5,6 & 7

All of the switches concerned with the display settings can be operated without affecting the speed

calibration or speed trip settings, i.e. they only change the numbers which are displayed not the actual

speeds.

If at any time the display shows — — — —, this indicates an over-range condition, i.e. a number greater

than 9999 is being displayed. This usually meansthat the scale factor is incorrectly set or that the wrong

speed or display range has been selected.

Example 8: Bushels/Hour

1 Caiculate the standard speed of the elevator in pulses/min. Example: Using one row of
buckets each with 377 cu ins capacity at 600 ft/min and at 6” spacing.

600 ft/min X 12 = 1200 Pulses/min
6" Spacing
2 Calculate the capacity required at 600 ft/min (1200 pulses/min)
Example: 1 Row X 377 cu ins X 0.3349 X 600 ft/min = 12,626 BPH
6" spacing
Scale Factor = 12626 BPH X 12 =126
1200 Pulses/min

90, 90,
LY LY o w|| Set scale factor to 13
A ad sq(a

SN Set switch 6 to ON = BPH and
BPH =+ 10 if over 9,999 BPH capacity
Example 9: Cubic feet/hour
1 Calculate the standard speed of the elevator in pulses/min. Example: Using one row of
buckets each with 430 cu ins capacity at 660 ft/min and at 8" spacing.

660 ft/min X 12 =990 Pulses/min
12" Spacing

2 Calculate the capacity required at 660 ft/min
Example: 1 Row X 430 cu ins X 720 X 660 ft/min = 14,781 cu ft/hr
8" spacing
Scale Factor = 14781 cu ft/hr X 12 =179
990 Pulses/min
20, 20,

LY 3 © @ w|| Set scale factor to 18
NN “954%|| Set switch 6 to ON=CFH and CFH + 10
if over 9,999 cu/ft hr capacity
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The Test Function

When the control unit has been calibrated and when Switches 3 and 4 have been adjusted for the desired
Alarm and Stop trip percentages, the TEST function can be used to show the actual Alarm and Stop trip
speeds and to prove the operation of the control unit throughout the range of these speeds.

To perform the TEST function, turn the keyswitch to TEST and, after a few seconds, the following routine will
begin (the switch can be returned to RUN at this point).

1. Thedisplay will show the CALIBRATED SPEED for about four seconds.

2. Thedisplay will start to increase (as if the speed of the machine was increasing) and after a few seconds
it will reach the value of the OVERSPEED ALARM. The display will stop at this value for about four
seconds and the OVERSPEED and ALARM lamps will illuminate but the Alarm relay will not operate.

3.  Thedisplay will increase further until it reaches the value of the OVERSPEED STOP; it will stop at this

value for about four seconds and the STOP lamp will illuminate (the OVERSPEED and ALARM lamps

remain illuminated) but the Stop relay will not operate.

The display will increase futher beyond the OVERSPEED STOP value then it will start to decrease.

The display will continue to decrease, extinguishing the STOP lamp as it decreases past the

OVERSPEED STOP value and extinguishing the OVERSPEED and ALARM lamps as it decreases

past the OVERSPEED ALARM value; it will not pause as it decreases through these values.

6.  Thedisplay will continue to decrease through the Calibrated Speed until it reaches the value of the
UNDERSPEED ALARM. It will stop at this value for about four seconds and the UNDERSPEED and
ALARM lamps will illuminate but the Alarm relay will not operate.

7. Thedisplay will decrease further until it reaches the value of the UNDERSPEED STOP; it will stop at
this value for about four seconds and the STOP lamp will also illuminate. Again the Stop relay will not
operate.

8 Thedisplay will decrease further beyond the UNDERSPEED STOP value then it will start to increase
again.

9. The display will continue to increase, extinguishing the STOP lamp as it increases past the
UNDERSPEED STOP value and extinguishing the UNDERSPEED and ALARM lamps as it increases
past the UNDERSPEED ALARM value; it will not pause as it increases through these values.

10. The display will continue to increase until it reaches the Calibrated Speed at which point the test is
compileted. The display will then show the current value of the machine speed.

The following diagram will serve to illustrate the Test function:

oo

OVERSPEED | N
STOP LAMP ON Y, STOP LAMP OFF
/ \
/ \
ALARMLAMP ON  “ ALARM LAMP OFF

/
A X
y AN
CALIBRATED SPEED a — TEST COMPLETE

N
b 4
N 4
ALARM LAMP ON ALAR/M LAMP OFF

\ /
\ /

STOP LAMPON  STOP LAMP OFF
\
UNDERSPEED v

The TEST function can be performed at any time whether the machine is running or stationary; as
the relays do not operate from the TEST function, the normal running of the machine is unaffected.
If, during the TEST function, areal ALARM or STOP condition occurs, the relevant relay will operate
to take the appropriate action but the lamps will not show this action until the TEST is completed.

Normal Operation

As soon as the Motor Interlock input is energised to show that the motor has started, the start up timer begins
totime out. When this time has expired, the input speed is compared to the Calibrated Speed and if it is within
the preset limits, no action is taken.

WATCHDOG
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When the machine is running, the two green lamps PROBE 1 and PROBE 2 will flash on or off once for each
bucket or bolt that the probes detect.

These lamps actually show the signals after they have been processed by the control unit and they may not
show the true phase relation of the signals. The speed display shows the current speed of the input signals —
if there should be a difference in speed between the two probe signals it shows the higher speed of the two.

NOTE: The unit averages the rate of the input signals to smooth out any smail variations in running speed
and bucket pitch.

Underspeed Detection

if the machine speed falls below the ALARM trip speed, the ALARM and UNDERSPEED lamps will illuminate
as soon asthe control unit detects the condition. if the underspeed condition persists for more than about 1.5
seconds, the ALARM Relay will de-energise to provide the appropriate warning. If the speed then rises
above the ALARM trip speed, the lamps are extinguished and the relay energises as soon as the higher
speed is detected. However, if the speed falls further, below the STOP trip speed, the STOP lamp will
illuminate and again, if the underspeed persists for more than about 1.5 seconds, the STOP relay will de-
energise to stop the motor. When this situation occurs the UNDERSPEED, ALARM and STOP lamps remain
illuminated and the ALARM and STOP relays remain de-energised. When the motor is re-started, the
LEDs and relays are re-set.

Acceleration Detection

During start-up conditions the UNDERSPEED detector is inhibited by the start-up timer. Under these
conditions the ACCELERATION of the elevator leg is monitored to ensure that blockages are quickly
detected, also if the elevator fails to turn when the motor is started, this is quickly detected.

Overspeed Detection

If the machine speed rises above the ALARM trip speed the ALARM and OVERSPEED lamps will illuminate
and if the condition persists for more than 2 seconds, or other factory preset delay, the ALARM relay will de-
energise, generally as previously described for underspeed detection. Similarly, further increase of speed
will cause the STOP lamp to illuminate and then the STOP relay will de:energise after 20 seconds, the lamps
and relays remaining in this state after the machine has stopped. The main reasons for overspeed detection
are either wrong calibration or interference from other electrical devices such as motors or the motion probe
is adjusted too sensitively.

Misalignment Detection

If the input signals from one of the probes should cease (or fall to less than two thirds of the rate of the other’
probe) this is treated as a misalignment condition. If this condition persists for more than 2 seconds, the
MISALIGNMENT and ALARM lamps will illuminate. If the fault does not clear within a further 13 seconds, or
other factory preset delay, the ALARM relay will de-energise to provide the appropriate warning.

Bearing Over-Temperature Detection

If the temperature of any of the bearing temperature sensors rises above its trip point, the HOT BEARING and
ALARM lamps will illuminate. After a further 1.5 seconds, the ALARM relay will de-energise to provide the
appropriate warning.

Persistent Alarm Conditions

If the ALARM lamp is illuminated (and the ALARM relay de-energised) because of UNDERSPEED,
OVERSPEED, MISALIGNMENT or HOT BEARING and if this condition persists for about three minutes, the
STOP lamp will illuminate and the STOP relay will de-energise to stop the motor. If the alarm condition
persists for less than three minutes and is then cleared, the amount of alarm elapsed time is stored in
memory. This elapsed time is cancelled after an equal time without any alarm condition. Consequently, if the
alarm condition is intermittent, but no single interval of alarm exceeds three minutes, the persistence of the
alarm can eventually result in a STOP condition. The following example will serve to illustrate this useful

function.
ALARM ELAPSED TIME
ALARM for 2 minutes 2 MINS
NO alarm for '/, minute 1'%, MINS
ALARM for 1 minute 2/, MINS
NO alarm for 1 minute 1", MINS
ALARM for 2 minutes MORE THAN 3 MINS
(CAUSES STOP CONDITION)
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ASHUTDOWN condition will of course stop the motor dependent upon the interlocking stopping circuit.
When the motor re-starts, the alarm elapsed time is cancelled.

Short persistent alarm conditions will cause the relevant lamp to flicker on and off without de-energising the
alarm or stop relays. This can serve as a warning that elevator maintenance may be required.

No Power Conditions

If the power supply to the control unit is removed, the internal battery will retain the CALIBRATED SPEED
which was last stored in memory. When power is re-applied, this calibration will remain for immediate
operation of the machine. The battery should be able to retain the memory for a few months without power
but this depends on such factors as ambient temperature and the state of charge of the battery.

Contact manufacturer for technical assistance if required.
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10.
11
12
13.

14,
15.
16.
17.

20.

21.

CHECK LIST
For problems after initial start-up

Are all the buckets magnetic (steel) or non-magnetic (plastic, rubber or stainless steel)? If magnetic, ie
steel, the motion probe should be directed at the bucket as in drawings B and C. if non-magnetic, the
motion probe should be directed at the steel bolt heads as drawings D and E.

Are all the buckets present on the belt {(none missing) and equally spaced?

15 there excessive interference on the electrical power supply? Power conditioners and surge (spike)
suppressor may have to be fitted.

Is the motor interlock wired correctly and is the correct interiock voltage present when the motor is
running?

Has the Watchdog been calibrated (switch)?
Has the wiring for the probes been routed away from power cables? See paragraph 2.2.

Are the probes mounted away from plastic abrasion liners (which could cause static interference),
electric motors and other magnetic fields?

Is the Watchdog circuit properly grounded?

Is the elevator leg grounded to prevent static build-up?

Is the belt running true?

Does the beit stay in alignment when material is fed into the elevator leg?
Is the elevator leg belt tightened up sufficiently to prevent belt slip?

Check that there is no tramp metal in the intake, no loose head pulley fagging, and no loose abrasion
liners.

Have the probes been mounted rigidly and free from vibration?
Check that the probes do not foul the buckets or the bolts.
If sensing on the bolt heads, are the probes positioned on the outside of the boit heads as drawing E?

Is the Micro-processor control unit overheating, if so mount in temperature-controlled environment of
maximum temperature 104°F (40°C).

If the elevator bucket bolts are non magnetic (stainiess steel), insert mild steel fender washers under the
bolt heads as targets.

Check that high powered ‘Walkie Talkie' radios are not operated immediately near the Watchdog control
unit or probes as this will affect the performance.

If your bucket elevator has a weighted take up please contact ‘4B’ to ensure sufficient weight is placed
upon it.

if the “Watchdog” is used in conjunction with a PLC (programmable logic controller) it is possible for a
residual voltage to appear across terminals 6 and 7. Contact ‘4B’ if this occurs.

WATCHDOG



ACCESSORIES AND MODIFICATIONS

1.Custom 'EPROMS'

WDEPV31 - Standard EPROM (Mk1).

WDEPV41 - No shutdown on misalignment, only alarm (Mk1).
WDEPV51 - No shutdown on overspeed, only alarm (Mk1).
WDEPV61 - Wide parameter, troublesome elevators (Mk1).

WDEPV32 - Standard EPROM (Mk2).

WDEPV42 - No shutdown on misalignment, only alarm (Mk2).
WDEPV52 - No shutdown on overspeed, only alarm (Mk2).
WDEPVB2 - Wide parameter, troublesome elevators (Mk2).

2. PLC Interface Board
Provides voltage-free (isolated) relay outputs for:

Hot bearing 1t—F—02 Contacts rated 0.5A
at 250VAC max
Underspeed 33— F——4 (Supression required for
inductive loads)

Misalignment 5 ———4F——— 6 \Cf_/:jffjj/j

Contacts shown in the healthy energised condition.
Contacts open when a fault condition is detected.
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6.

17.
18,

19.

SYMPTOM
LED on motion probe
does not flash

LED on motion probe
flashes excessively

PROBE LED on
control unit does

not flash

HOT BEARING LED
ON’
MISALIGNMENT
LED ‘ON’
UNDERSPEED LED
ON’

OVERSPEED LED
ON’

ALARM LED ‘ON'

STOP LED ‘'ON’

Speed display unstable

FAULT FINDING

CAUSE
Probe too far away from buckets
Probe adjustment incorrect
Wiring connection faulty
Probe too close to buckets
Probe adjustment incorrect
Interference in wiring

Elevator is not running
Motion probe not operating
Wiring fault

Bearing is HOT

Wiring connection faulty
Elevator belt is misaligned
Motion probe not adjusted
Elevator belt is slipping
Incorrect calibration
Incorrect calibration

HQOT BEARING LED 'ON’
MISALIGNMENT LED ‘ON’
UNDERSPEED LED ‘ON’
OVERSPEED LED 'ON'
Alarm trip settings incorrect
Alarm accumulated for 3 min.
Severe underspeed

Severe overspeed

Stop trip settings incorrect
Incorrect probe adjustment
Missing buckets/bolts

Speed display * — — — — ' Over-range ie greater than 9999

Speed display incorrect
Elevator fails to start

Elevator starts but fails
to keep running

Five RED LED's flashing

Power on, but unit
does not work

Speed displays ‘P’
Speed display flashes

Speed display flashes

Scale factor incorrectly set
STOP LED stays 'ON’
Start-up time too shont

Not calibrated

Incorrect calibration
Motion probe not adjusted
Not calibrated
Micro-processor may be ina
wait condition

Supply voltage low
Interlock voltage present
but speed zero

No interlock voltage

REMEDY
Move closer to bucket if possible
Turn screw clockwise
Check wiring
‘Move away from buckets
Turn screw anti-clockwise
Use shielded cable and rigid conduit

See 1 above and Table 5

Check the bearing

Check wiring

Check the belt

See 1 and 2 above

Check the belt

Check belt speed and re-calibrate
Check belt speed and re-calibrate

See 4 above

See 5 above

See 6 above

See 7 above

Refer to instructions and set switches
Check cause of alarm

See 6 above

See 7 above

Refer to instructrons and set switches
See 1 and 2 above

Replace

Refer to instructions and set switches
Refer to instructions and set switches
Check 'interlock’ wiring.

Refer to instructions and set switches
Check belt speed and calibrate
Check belt speed and re-calibrate
See 1 and 2 above

Check belt speed and calibrate

Switch off the power for a short
time and then switch back on

Check supply voltage
Check wiring to interlock

Check wiring to intertock

If any questions arise please call ‘4B Elevator Components’ 24-hour hotline.
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WATCHDOG CONTROL UNIT

INSTRUCTIONS FOR FITTING ALTERNATIVE OR CUSTOM SOFTWARE EPROM

An EPROM device (Electrically Programmable Read Only Memory) is fitted in each Watchdog Control
Unit. This device contains all of the control instructions for the Control Unit. The EPROM is illustrated in
FIG. 1 so that it may be easily recognised.

CAUTION — The EPROM is fragile — take care note to bend the pins out of alignment.

CAUTION — The EPROM is easily damaged by static electricity and is protected during shipping and
handling by conductive wrapping/packing material. Do not remove this wrapping until you
are ready to fit the EPROM.

CAUTION — The EPROM is easily erased by strong sunlight. Do not remove the identification label
which also covers the transparent window.

If you are unsure about the above cautions and the following procedure, you are advised to contact an
electronics technician to do the work for you.

1. Switch off power to the Watchdog Control Unit.

2. Wait a few minutes.

3. Open the main lid of the Control Unit by unscrewing the four large screws and removing the
lid.

4. Remove the four nylon nuts which secure the aluminium backplate to the back of the lid,
noting the location of the earth {(grounding) lead. If the earth (grounding) lead (shielded/ESD
cable) has not been fitted, contact manufacturer. )

5. Remove the four hexagon bushes and lift off the circuit board, leaving the cable connection
intact.

6. RefertoFIG. 2 to identify the existing EPROM.

7. Using an approved IC extraction tool, remove the existing EPROM from the socket on the
printed circuit board by pulling firmly and straight out of the socket and place it in conductive
wrapping such as aluminium foil.

8. Using anapproved ICinsertion tool, grasp the replacement EPROM carefully, checking that
the notch at the end of the EPROM is on the left. Check that all 24 pins are perfectly straight.

9. Insertthe EPROM into its socket, taking care that all 24 pins are aligned and push evenly and
firmly until it is retained in the socket.

10. Removethe IC insertion tool and firmly push the EPROM until itis fully seated in the socket.

11.  Check that none of the pins have been bent.

12. Refit the backplate and replace the nylon nut, re-connect earth (grounding) lead.

13. Close the lid and tighten the four screws.

14. Apply power to the control unit and check that the calibration is satisfactory by operating the
TEST switch.

WATCHDOG
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FIG. 1. EPROM
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Liability and Indemnity

4

In respect of installation or applications of the goods as parts or components of other goods or
machinery the buyer shall be solely responsible for the compliance and the installation with safety
regulations issued by competent authorities and in force at the place of operation and/or for its
compliance with any terms of insurance notified by the Buyer’s insurance for personal injury or
damage to property or loss of profit through fire, explosion,gas or otherwise.

Neither the Company nor its suppliers shall in any circumstances whatsoever be liable for any loss
or damage suffered by the Buyer or by any third party howsoever caused involving any person,
property or interest, suffered by the Buyer or any third party directly or indirectly in connection with
the use, functioning or state of the goods, unless the same shall relate to personal injury or death
and only then if the same shali arise out of the Company’s negligence.

The Buyer shall indemnify the Company against all actions, claims or demands by third parties,
whether in tort or otherwise, howsoever arising, directly or indirectly, in connection with the use,
functioning or state of the goods or in connection with the performance of service.

Limitation of Liability
Without prejudice to the foregoing, the Company shalt in no circumstances be liable:-

)

@

For any incidental or consequential loss or damage suffered by the Buyer, including, without
limitation, delay, detention, loss of production, loss of profit or liability to third parties except liability
for personal injury or death arising out of negligence by the Company.

For any loss or damage covered by insurance or which would ordinarily be covered by insurance.

Warranty

The equipment is covered by 24 months warranty from the date of despatch. Any faults arising due to fauity
materials or workmanship in the original equipment within the warranty period will be corrected free of charge
providing the equipment is returned to us freight paid.

Issued July 1993
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MOUNTING BLOCK TEMPLATE (Actual size)

Photocopy this template and use for marking out holes for the mounting blocks.

The mounting block is made from 1" thick high-density polyethelene and is supplied with a 1/4" x
41/2" long zinc-plated clamping bolt and lock nut

WATCHDOG






