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1

• Copyright: All content on this document, such as text, graphics, logos and images is the property of Sapcon Instruments Pvt. Ltd.
The selection, arrangement and presentation of all materials on this document and the overall design of this document is the exclusive
property of Sapcon Instruments Pvt. Ltd.

• The images shown in this manual may differ from the actual instrument / housing in terms of dimensions, color and design. Please refer
to GA drawings for dimensional details.

• Values (of performance) described in this manual were obtained under ideal testing conditions. Hence, they may differ under industrial
environment and settings.

General Instructions
• Instrument shouldn’t block the material filling inlet.

• Secure the cover of housing tightly. Tighten the cable glands. For side mounting, the cable glands should point downwards.

• For side mounting, provide a baffle to prevent the material from falling on the probe.

• When handling forks, do not lift them using their tines. While using them with solids, ensure that material size is less than 10mm.

• Deforming the shape of the tines may interfere with the fork’s operating frequency.

• Make all electrical connections as instructed in the manual. Don’t power on the device before verifying the connections.

Sapcon Instruments Pvt.Ltd. R© 4
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1 Introduction
SPEED-O-PILOT,MPSSI... is an intelligent and ver-

satile speed limit switch suitable for detecting an under
speed condition of rotating, reciprocating or conveying
equipment.It can also detect a missing object amongst a
series of continuously moving objects moving at a con-
stant speed such as a missing bucket in a bucket elevator,
a missing object on a conveyor belt etc.

Figure 1: SSSI

It can be used to monitor speed of conveyors and
bucket elevators.Special sensor detects moving ferrous
objects from 100 mm distance.High temperature models
up to 200 deg. C are available.

2 Operating Principle

The sensor works on the reluctance principle.Whenever
the motion detector sensor detects a ferromagnetic tar-
get, a signal in the form of a pulse is given to the mi-
croprocessor (in the evaluation unit).The microproces-
sor evaluates the time between consecutive pulses con-
verts it into ppm.When the speed becomes lower than
the programmed ’under-speed’ value, under-speed relay
changes state. Also, when no pulses are received for the
programmed duration of time, zero speed relay changes
state.When the system rotates at a constant speed, the
time gap between two consecutive pulses remains con-
stant.Now, if an object is missed (pulse is missed), this
time gap increases.This is sensed by the microprocessor
it operates the missing object relay.The relay output con-
tacts can in turn be used for signaling/controlling.

Figure 2: Part-Diagram

3 System Description

3.1 Motion Detector Probe (MDP)
It operates on the reluctance principle.The MDP is

designed for temperatures up to 150 deg. C standard
(200 deg. C special) has a large sensing range of
100mm.It has SS casing with an Al mounting flange and
a tri-clamp arrangement for easy adjustment of target
distance.The target should be made up of ferromagnetic
material.An electromagnetic shield covers the rear of the
probe to minimize interference from stray electromag-
netic fields.It is especially designed for heavy industrial
applications and works reliably in dusty environments.

3.2 Electronic Insert
Electronic insert consists of an electronic circuitry

enclosed in a plastic housing and potted with epoxy
compound to render it immune to dust and moisture.It is
housed in the cast Al probe head provided with a suitable
cable gland, for running the cable.When MDP is suitably
installed to sense the moving target, the electronic insert
outputs pulses, whose frequency is proportional to the
speed of the moving target.These pulses are transmitted
to the evaluation unit.

3.3 Evaluation Unit
This consists SMP, that convert 90 to 265 V AC to

regulated power supply, that not only provides power to
the evaluation unit circuitry but also to the electronic
insert in the probe housing.A micro-controller with its
firmware processes the signal (transmitted by the PA)
intelligently and displays the evaluated speed in ppm
(objects/min).A 5 digit 7-segment LED display and its
driver circuitry along with 5 push button keys form a
user-friendly interactive interface.Various program pa-
rameters and calibration data are stored in a non-volatile
memory indefinitely without the necessity of battery back
up.The stored data can be edited whenever required via
the user interface.Adequate cable entries are provided
for wiring.

4 Features

• Two under speed / over speed alarms, each with an
independent relay.

• An independent relay for missing object/bucket de-
tection.

• The display latches after detecting under speed A
condition.The display can be reset without opening
the enclosure with the help of a magnetic key.

• Accurate pulse rate (speed) evaluation with opti-
mum response.

• Easy to install.Flashing LED in the pre-amplifier in-
dicates that the moving target is within the sensing

Sapcon Instruments Pvt.Ltd. R© 5
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range and facilitates target to detector distance set-
ting.

• Easy to calibrate.The instrument can be calibrated
prior to mounting, if the speed (buckets per minute)
of the system is known.Programming is user friendly
and menu driven, accomplished by 5 push button
keys.

• 5 digit LED display indicates the speed in ppm (ob-
jects per min) and aids in programming.

• Built-in start-up delay programmable up to 99 sec
with provision for interlocking with controlled equip-
ment.

• Programmable set point and switching hysteresis.

• Rugged motion detector probe, especially designed
for heavy industrial application.Works reliably in
dusty environment.

• 4 LED indicators provided.Green LED indicates re-
ceipt of input pulses (when flashing) and 3 red LEDs
indicate under speed-A alarm, under speed-B and
missing object alarm.

• Non-volatile memory stores the program parameters
and calibration data indefinitely without the neces-
sity of battery back up.

5 Applications

6 Technical Specifications

6.1 Electronic Insert
For Electronic Insert, please refer Table 2

PARAMETER VALUE
Housing plastic with built-in terminals

Potting epoxy compound

Operating temp. -20 to +80 deg.

Supply 15 V DC at 15 mA approx. derived from evaluation unit

Output current pulses

Table 2: Electronic Insert

Sapcon Instruments Pvt.Ltd. R© 6
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6.2 Evaluation Unit
For Evaluation Unit, please refer Table 3

PARAMETER VALUE
Alarm mode under-speed, zero speed, missing object (field selectable)

Measuring range 20 to 9999 ppm (pulse per minute)

Start-up time delay programmable up to 99 sec

Programming via 4 push button keys

Indication yellow LED for power-ON, red LEDs for alarm, green
LED for pulse detection

Relay output 3 relays, each with one set of potential free c.o. contact
rated at 6A, 230V AC, 50Hz for non-inductive load), for
under speed, missing object and zero speed detection

Cable entries 3/4 nos

Housing cast aluminium, weatherproof, stoving enamel painted,
suitable for back panel/wall mounting

Operating temp. -20 to +60 deg. C

Power supply 90 to 265 V AC

Power consumption 5 VA approx.

Interlock by potential free NO contact of contractor controlling the
motor of the monitored equipment

Dimensions overall 180X180X85 mm

Table 3: Evaluation Unit

6.3 Probe
For Probe, please refer Table 4

PARAMETER VALUE
Probe head cast Al weatherproof

Mounting cast Al flange

Target range adjustment by tri-clamp mechanism

Max. detection range 100 mm

Target material ferromagnetic

Min. target area 20X20 cm

Table 4: Probe

Sapcon Instruments Pvt.Ltd. R© 7
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7 Installation

7.1 Motion Detector Probe
Refer to the drawings for mounting details.The probe

should be mounted, as close to the moving objects as
is possible taking care that the moving objects do not
strike the probe.When used on elevators it is preferable
to mount the probe up at the driving wheel where the
deflection of the chain is a minimum.The distance of the
moving objects should not exceed the specified sensing
range from the sensitive face of the probe.When the mov-
ing target is within the sensing range, a LED provided
in the pre-amplifier starts flashing.Aluminium mounting
flange and a tri-clamp arrangement, allow easy adjust-
ment of target distance.

7.2 Electronic Insert
For integral mounting, the electronic insert is already

mounted in the probe head when shipped.It is fixed in
the probe head by means of a single screw at the center
of the electronic insert.For remote mounting, the elec-
tronic insert is mounted in a separate housing suitable for
wall mounting when shipped.It is supplied with a PTFE
screened cable of 1.5 m length already connected to the
electronic insert in a separate housing.The open end of
the cable has to be connected with the terminals provided
in the probe head.The remote housing should be installed
as close to the probe as possible.The electronic insert in
both types of installations should in no case be subjected
to excessive heat due to hot environment or due to the
direct impingement of sun rays.The temperature inside
the electronic insert should not exceed 80 deg.C due to
any reason.

7.3 Evaluation Unit
The evaluation unit is suitable for back panel or

wall mounting.Refer to the mounting details diagram
for hole locations in the back panel and drill holes ac-
cordingly.Remove instrument cover by unscrewing the
four screws provided on front cover.Box fixing holes will
be clearly visible on the box bottom, above and below
card.Mounting hardware consists of 4 nos. of M4 cheese
head screws with rubber ’O’ rings, to render the box
dust tight after fitting.After installation the cover should
be re-fitted to avoid dust ingression.The housing is suit-
able for outdoor installation.However, in no case should
the instrument be subjected to temperature exceeding 60
deg.C.Though the instrument can be installed outdoor,
it should never be subjected to direct sun rays.Preferably
a sun shade should be provided.

43 521 6 87 9 1110 12 1413 15 1716 18 19
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Figure 3: Connection Diagram : Sensor and Power Sup-
ply
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MPILC Terminal

L
p

4
-2
0
m
A

RL

External DC Power Supply (RL to Lp):

MPILC Terminal

External
DC Supply L

p
4
-2
0
m
A

PLC 4-20mA input
Indicator 4-20mA input RL

External DC Power Supply (RL to Negative):

Internal Isolated Supply is
Guaranteed to 18VDC (min)

Internal Isolated DC Power Supply:
MPILC Terminal

L
p

4
-2
0
m
A

RL

External
DC Supply

PLC 4-20mA input
Indicator 4-20mA input

RLmax=1K Ohm
for External
Supply=24VDC

PLC 4-20mA input
Indicator 4-20mA input

RLmax=700Ohm
While using the
Internal Supply

RLmax=1K Ohm
for External
Supply=24VDC

Loop Resistance =( Loop Supply Voltage 4) 0.02 (Ohm)

External Supply can
be the same 24VDC
supply which is used
to power the MPILC.

External Supply can
be the same 24VDC
supply which is used
to power the MPILC.

Figure 4: Connection Diagram : 4-20mA Combinations
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KEYS USED & THEIR OPERATION:

CALIB

PROG

Press and hold to enter in calibrationmenu till “CALB”not displayed. Press “ENTER”
to change parameter or press “CALIB”key to exit frommenu.

Request to instrument for change parameter or apply displayed command press “ENTER”key.

Press and hold to enter in relay setting till PROG not displayed. Press “ENTER”
to change parameter or press “PROG”key to exit frommenu.

To incrementmenu or data press “UP”key in programmingmode.

To decrementmenu or data press “DOWN”key in programmingmode.

ALRM 1 ALRM 2 ALRM 3 PULSE

LED & ALARM INDICATION:

Alarm-1 LED associated with Relay-1.

Alarm-2 LED associated with Relay-2.

NO
During Alarm
Relay is atNC (Normally Connected)

Relay LED Glows (Red)

NC

NO
During No Alarm
Relay is atNO (Normally Open)

Relay LED Turns Off

NC

POLE

POLE

Fail Safe High or MaximumFail Safe

Fail Safe Low or MinimumFail Safe

Displayed value <Low Set value -Low hysteresis
AlarmStart:-

Displayed value >High Set value - High hysteresis
&

AlarmStop:-
Displayed value >Lower Set value
Displayed value <High Set value

Displayed value >Low Set value - Low hysteresis
AlarmStart:-

Displayed value <High Set value -High hysteresis
&

AlarmStop:-
Displayed value <Lower Set value

Displayed value >High Set value

Alarm-3 LED associated with Relay-3.

Relay 1 &2 programby user Relay -3 formissing
object detection

PULSE LED indicate the pulse detectwhen
bucket passing near sensor

Relay-3 latch when any bucket foundmissing
itwill be disable throughmagnetic key at given place.

Note: Changed parameter save only when “ENTER” apply after change.

Figure 5: Connection Diagram for NAMUR Output
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4 651 32
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Figure 6: Connection Diagram

Display “init”whenever instruments power on or restart. Startup time set onmenu.

After startup its display current PPM (pulse perminute). Displayed value up to 9999.
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Figure 7: Start-UP Display
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For enter in MAIN menu press and hold “CALIB”key till “calb”not displayed in screen..>

After displayed “calb”press enter key..

CALIB

CALIB Pressandhold

Startup delay

Lower limit

User define the startup time to
initializations of the system.
Its displayed last saved value.

Scaling the value from the no. Of
bucket to know the RPM of gear.

Set the lower limit of value(bucket
per minute) for 4 mA. It should be
less than higher value. At a time
only two digit change

Define the display update time on 7-
segment.

Set the Higher limit of value(bucket
per minute) for 20 mA. It should
be higher than lower value. At a time
only two digit change

Display Update

Pre-scalling

Higher limit

Value Limit

01-99

01-99

01-9999

01-9999

0.5-3.0

Press Enter to save changed value

Changed parameter saved press enter again

Exit from menu. Display front view.

>

>

It is Offline calibration

Figure 8: Calibration
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PROG
Pressandhold

Select 1 or 2 through
UP or DOWN key

Blink digit 1

V
a
lu
e
L
im

it

01-9999

00-99

01-9999

00-99

Set lowest value to
generate alarm condition

Set Higher value to
generate alarm condition

Hysterisys for Higher value
to Normal alarm condition

Hysterisys for lowest value
to Normal alarm condition

Set lowest value to
generate alarm condition

Press Enter to save changed value

Changed parameter saved press enter again

Exit from menu. Display front view.

Figure 9: Relay Programming

Sapcon Instruments Pvt.Ltd. R© 13



User Manual & Datasheet V 2.1

Note:- There is three independent relay. Relay 1 &2 for user define lower and higher speed alarm indication
Relay 1 &2 is two point alarmcondition.

ALARM condition:-
Displayed Value >Higher Value

OR <Low

Both condition generateAlarm for relay 1 &2.

Normal Condition:-
ForAuto mode:-<

And >

Displayed Value er Value

Displayed Value Higher Value-Hysterisys
Displayed Value Lower Value+

For Manual Mode:- User reset Alarmmanually through restart evaluation Unit or through magnet at given point.

Hysterisys

Alarm3: Indicated by relay 3. Its indicate the missing object (bucket) between two consecutive bucket.

43 521 6 87 9 1110 12 1413 15 1716 18 19 20
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Figure 10: Connection Diagram for NAMUR Output
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8 Calibration

9 Settings

10 Maintenance

11 Support & Training

12 Order Code

13 Customer Support

Thank you for going through the instructions given in
this manual. To further ease the process of installation
and use, we have developed special demo videos which
are hosted on YouTube.

Sapcon’s YouTube channel, SAPCON INSTRUMENTS,
lists all these videos: https://goo.gl/dnxfcz

Should you require further information regarding in-
stallation, use or working of the instrument, please don’t
hesitate to contact us. Kindly provide the following in-
formation at the time of contacting:

• Instrument Model and Serial Number

• Purchase Order Number and Date of Purchase

• Description of the query

• Your contact details

In an attempt to serve you better, we are open seven days
a week (9:30am to 7:30pm). We are available at:

• www.sapconinstruments.com

• sales@sapcon.in

• +91-731-4757575
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