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Introduction

The EMS-2 is a multifunction engine information display and early warning engine monitoring system. It has been
specifically designed to monitor crucial vehicle information, and in the event of any engine irregularities, it will alert the
driver by the means of a visual and audible alarm.

With its array of advanced features, makes the EMS-2 an indispensable unit for the concerning vehicle owner. Costly
maintenance bills can easily be avoided by the prevention of major engine problems before they can occur.

1 Features

« Battery voltage display, the EMS-2 can measure voltages up to 30V (Can be used in 12V and 24V
vehicles) and contains a programmable low/high voltage alarm to automatically catch alternator failures,
drive belt failures and bad batteries

¢ Hour meter display to determine actual vehicle ignition on time with 1/10 hour resolution

¢ Built in service interval reminder based on vehicle ignition on time

« EGT (Exhaust gas temperature) monitoring with user settable high alarm

¢ Includes linearization of EGT K or J Type probes and is cold junction compensated for greater accuracy

¢ Pressure sender measurement with user settable high and low alarm. Pressure sender input can be from
a Fuel, Oil, Manifold, Turbo Boost or an Auxiliary pressure sender.

¢ Oil Pressure warning alarm from oil pressure senders that have a switch output

¢ Oil temperature measurement with user settable high and low alarm

« Coolant temperature measurement with user settable high and low alarm

« Coolant level absencel/presence detection by the means of AC signal probe excitation. The EMS-2 can
use inexpensive probes such as stainless steel screws to determine the coolant level. The EMS-2 can
also be used with float level type sensors. The Coolant level detection circuit also has a programmable
debounce time to prevent false alarm messages when driving over rough terrain

« Selectable Fan control output for on/off temperature control

¢ Inclinometer

« All senders linearized for additional accuracy

« Each sensor display can be individually enabled or disabled

* Includes an audible alarm (The sound can be turned on/off e.g. for game viewing)

¢ Includes a visual alarm (Built in red LED turns on when an alarm condition occurs)

« External alarm output for remote indicators etc.

« Backlit graphics LCD with adjustable contrast

¢ On board voltage reversal and over voltage protection for harsh vehicle environments

* SMPS (Switch mode power supply) for use in both 12V and 24V vehicles

¢ Maximum values of all readings are recorded

« Easy to use menu system for user parameter setup

e 1 year limited warranty
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2 EMS-2 Layout

LED Alarm:

The red LED will flash once a second if a
user defined alarm condition has been
met.

Buzzer Output:
Buzzer will sound

when the alarm is
activated. (Can be
turned off in the menu
system)

Menu/Enter Button:
Press this key during normal
operation to access the menu.

In the menu system this button
arts aq an Fnter hiittnon

—

MADMAN™

Backlit Graphics LCD
Display.

Contrast and backlight
can be adjusted in the
menu system

Harness:
Harness connects to
power and senders

Up Button Down Button

3 Information Screens
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The information display screens can be viewed by pressing the up or down keys in the normal run mode. The Unit can
also be set up to scroll through the screens automatically. The EMS-2 will automatically jump to the information display
screen that causes an alarm condition.
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3.1 Battery Volts / Hour Meter Display

HOURS 1-18

1538 4  werioo

an hour resolution
(increments every 6
minutes)

‘ Battery Voltage J/%L 1 3 . 6 U

The EMS-2 can measure the vehicles battery voltages in the range of 8V to 30Vdc. The EMS-2 has built in over-voltage
and reverse voltage protection and contains a programmable low/high voltage alarm to automatically catch alternator
failures, drive belt failures and bad batteries. The voltage low/high alarm can be set in the sender setup menu.

The hour meter is a useful instrument to display actual ignition on time for routine maintenance. The Hour meter is
displayed as hours and fractional minutes in 1/10 of an hour resolution (increments every 6 minutes). The hour meter can
be reset to zero in the calibration menu.

Note:
If the supply voltage exceeds 30Vdc then a voltage over-range warning message is displayed.

The hour meter updates its internal minute counter every minute. If the unit is turned on and off
for a period of less then a minute, then the hour meter will not increment its internal registers.

3.2 EGT (Exhaust Gas Temperature) / Pyrometer

Few things will damage or kill a diesel engine like excessive exhaust gas temperatures, yet the EGT gauges are not
standard equipment fitted by the diesel engine manufacturers and are only available as an after market add on unit.

The EMS-2 can alert the driver of any situations where the EGT gets to high which could cause irreparable engine and or
turbo charger damage. The EGT can be affected by a too rich air/fuel mixture or an air intake problem. Air intake
problems could include a blocked/partially blocked air intake, a dirty air cleaner, high water temperatures etc. The EMS-2
EGT gauge could also save on fuel costs as the EGT is directly related to the air/fuel mixture.

The EGT probe can be installed on the exhaust manifold or immediately after the turbo. It is recommended to install the
EGT probe before the turbo as temperature differences of up to 200 °C between the inlet and outlet of the turbo has been
measured under heavy loads.

Under normal driving conditions the EGT may vary between 250 °C and 650 °C. For most vehicles the Alarm limit should
be set to 720 °C. Please be aware that if pushing the engine hard or driving up a steep hill, could cause your EGT to
exceed this temperature. If you have prolonged high EGT then it is recommended to immediately have it check out by a
qualified mechanic.

Madmans custom built thermocouple EGT probes are specifically designed for automotive use. The Madmans EGT
probes can handle temperatures up to 1300 °C
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Temperature unit
(Ri]ili] (User selectable

EET I E between degrees
Celcius and

150 degrees Fahrenheit)
b
Maximum temperature l

reached oo Current EGT reading

The EMS-2 can use K-Type or J-Type thermocouples to display the EGT temperature. The EMS-2 contains precision
instrumentation electronic circuitry to amplify and lineariser the thermocouple sensor. The EMS-2 also has built in cold
junction compensation, to make the EGT reading as accurate as possible. The EGT parameters can be changed in the
menu system.

3.3 Pressure Display

Pressure measurement
type

Current pressure
reading

i0.0o
OIL
‘ Upper alarm limit } B.0 PREZSURE

| 3 0
Maximum h
Lpressure reached =I!I E u a r Pressure unit (User

selectable between
Bar and PSI)

Lower alarm limit

The EMS-2 uses standard automotive pressure senders to display the pressure. The EMS-2 can also be used to display
a warning message for a switch type oil pressure sender. These senders can be a NO (Normally Open) or a NC
(Normally Closed) type sender. The pressure sender parameters can be changed in the menu system. The EMS-2
supports up to 10 Bar VDO senders or a custom user definable pressure sender curve.

] i0.o i
This message is displayed when there is an oil pressure alarm from the switch

HFIHH I HE on the oil pressure sender

DIL PRESSURE
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3.4 Oil Temperature Display

Upper alarm limit

Current oil temperature
reading

= (L TEMP

Maximum temperature b
reached 1 0 2
|:| Temperature unit
==||] E (User selectable
E_ower alarm limit 15

between degrees
Celcius and degrees

Fahrenheit)

The EMS-2 uses standard automotive temperature senders to display the oil temperature. The oil temperature
parameters can be changed in the menu system. The EMS-2 oil temperature VDO reading is linearized for a VDO part
number 323-801-009-001D temperature sender. A custom user sender can also be used.

3.5 Engine Coolant Temperature Display

Temperature span

Maximum temperature

reached
| COOLANT

‘ Upper alarm limit j\ TEHMP
a0
Temperature unit
I (User selectable
N 10 between degrees
E_ower alarm limit EO Celcius and

Current coolant
temperature reading

degrees Fahrenheit)

The EMS-2 uses standard automotive engine coolant temperature senders to display the coolant temperature. The
coolant temperature parameters can be changed in the menu system. The EMS-2 can also be used to display a warning
message for a switch type float level coolant sender (These senders must be of a NO (Normally Open) type). The coolant
level switch must connect to the vehicles negative supply terminal when the coolant level is ok. The EMS-2 also contains
fail safe coolant temperature and Coolant level inputs to alert the user when the sender has been disconnected or faulty.
The EMS-2 oil temperature VDO reading is linearized for a VDO part number 323-801-009-001D temperature sender. A
custom user sender can also be used.
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This message is displayed when there is a coolant level problem.

nmz
HHHHI HE The coolant level has a programmable “debounce” time. This means that the

level alarm from the coolant level switch must be activated for at least the
EDDLHHT LEUEL programmed time before an alarm is activated. This prevents false alarm
messages when driving over rough terrain. The EMS-2 also has a programmable
= coolant level threshold which allows the user to fine tune the trigger point. The

programmable time and threshold can be setup under the Sender Setup menu

3.6 Inclinometer Display

Pitch Indicator

Roll indicator

(U) Up (D) Down indicator
including degrees
above/below the horizon

(L) Left (R) Right
indicator including
degrees

The left dial indicates the ROLL (left/right movement) of the vehicle, and the right side the pitch (up/down movement) of
the vehicle. The horizon calibration in the menu system must be done at the time of installation to align the sensors to the
horizon.

3.7 Artificial Horizon

(U) Up (D) Down indicator
including degrees
above/below the horizon

‘——_______ Horizon bars spaced

at 10 degrees apart
abowve and below the
horizon

(L) Left (R) Right
indicator
including
degrees

Vehicle Position

The artificial horizon display shows the current attitude of the vehicle in relation with the horizon. The horizon calibration in
the menu system must be done at the time of installation to align the sensors to the horizon.



EMS-2 Operating Manual Page 7

4 Menu System

—MAIN MEHU —— —MAIN MEMU —— —— MAIM MEMUO —— ——MAIN MEHU ——

EXIT MARTHUM DISPLAY SENDER
NENU D A UpLUES ) |i| SETUP % SETUP

—MAIN MEHU —— ——MAIH MEHU —— —— MAIM MEMU —— —— MAIM MEMU ——

Yo PRESSURE OIL TEMP 7 COOLANT
<ol SETUP o MRS ) om0 TEF ) od: Trie

— MAIH MEWU —— ——MAIH MEHU —— —— MAIM MEMUO —— —— MAIM MEMU ——

PITCH SERVICE ADC
ROLL T A B mm R coLIeRaTE

Use the up, down or menu keys to navigate through the menu system. The ADC values and calibrate menus are only
available when powering up the unit with the menu key pressed.

WARNING: The EMS-2 must not be operated by the driver
when the vehicle is moving. All setups must be done prior to
driving the vehicle.

4.1 Exiting the menu system

—HMAIH MEHU ——

EXIT Press the menu button when you see the exit menu screen to exit the menu. The EMS-2 will also
HENU exit the menu if no key is pressed within 30 seconds.
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4.2 Maximum Values

——MATH MEHU ——
HAXTHUM The Maximum Values menu item displays the maximum values that were reached. Press the up or

"W UALUES down buttons to reset the maximum values.
— MARIMUN WALUES —
Ao Lol | | |
H{'[.%EEEUTEE%&BBHR Notel.I The maximum values are stored in non-volatile memory and are
COOLANT. TEMPE 73oC recalled on power-up.
BOLL: LZ2 R@e
FITCH: 7= Dae

4.3 Display Setup

— MAIN MEHU ——
SETUP Display parameters can be setup here
— DISPLAY SETUF — COMTRAST ——
i [
A T A e Select this menu option to adjust the display contrast.
FOBEZ LISER
DISFLAY TIME: 1 S USE UP AMD DOWH
SODND: 0N KEWS 10 ARJUST
THE COMTRAST
— DISPLAY SETUP —
# PRELITOUS MEHU ok . _ _
: ¥ T Select this menu option to turn the backlight on or off
MODE: LSER
LISFLAY TIME: 1 S
SO0KMG: O

— DISPLAY SETUP —
EEJEEEU,%H_H%EH%” ** This menu option allows the user to either toggle the information screens manually using the up or

down keys or automatically (set by the display time).
PLAV TIME: 15

— DISFLAY SETUP —
## PREUTOUS FMEHL ## : . . . . .
AOTLEE CAHRREET The user can change the time in auto mode that the information screens are displayed. A time of 1,

L TET S i 3, 5,10, 15, 30, 60 seconds can be selected

SOUNDE QK

The sound of the audible alarm can be turned on of off.

4.4 Sender Setup

—MAIN MEHU ——

SENDER  This menu option allows the user to individually enable or disable which sensors are connected to
SETUP  the EMS-2 unit.

T-HE METER: YE _ o o
T Low ALi: 18.8U  Select “YES” to enable the sender, “NO” to disable the sender. When the Sender is disabled, it will

EESURB YES not be shown in the information screens.



EMS-2 Operating Manual

Enter the volts low alarm value that must be reached in order for the alarm to be activated.

Enter the volts high alarm value that must be reached in order for the alarm to be activated.

The level alarm from the coolant level switch must be activated for longer then the coolant switch
time before an alarm is activated. This prevents false alarm messages when driving over rough
terrain.

The triggering threshold of the coolant level detector can be set. This can prevent false activation
due to slime etc in the header tank.

4.5 EGT (Exhaust Gas Temperature) Setup

——HMAIN MEHU ——
«__ EGT SETUP
B EGT SETUENE_;;

TOPSCALE: OH
ALAEM UALLUE: v3@°C
ALARM OH<OFF: 0OM

PROBE: K-T“PE
TEMPERATURE UMIT:2C

——EGT SETUP ——
ok PBEUIDU% MEMU s

EM UALLE: FSE°C
ALARM OH<OFF: 0OM
PROBE: K-T“PE
TEMPERATURE UMIT:2C

EGT SETUP ——
sk PREUIOLS MEMU s
SPAH:  18@E°C

BLERM OH-OFER O
FROEE: K—TY
TERFERATURE LMIT: °C

i@
ThPSEALE: of

o
FROBE: k-TYFE
TEFAFERATURE DHIT: #C

EGT SETUP
ek PREUIOUS MEMU
SPAM: 18ER°C
TOPSCALE: OM
ALARH UHLUE ?EH°E

TEMFERATURE UHIT: 2C

EGT SETUP
ek PREUIOUS MEMHU #:#
SPAM: 188E°C
TOPSCALE: OM

ALARM UALLUE: 7S@A°C
ALARM OM-OFF:2 OH

The EGT Setup menu item allows the user to adjust the EGT properties.

Set the range of the EGT sender. The range can be set from 400°C (752°F) to 1200°C (2192°F)

This allows the user to zoom into the top half of the bargraph resulting in a higher display resolution.
This option set to “ON” is recommended.

Adjust the setpoint when the alarm must be activated.

This allows the user to turn the alarm on or off.

Select whether the EGT sender connected to the EMS-2 is a K-Type or a J-Type probe.

Select whether all the temperature readings are displayed in degrees Celcius or degrees
Fahrenheit.
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4.6 Pressure Setup

—HMAIN MEMU ——

4 PRESSURE
** SETUP

—0IL PRESS SETUP —
ke ok

SPAH: _18.8 BAR

==L
=
==
]
i
*
e

ALARM HIGH UAL:S. @

—0IL PRESS SETUP —
#k PREUTOLS MEML e
FRESSURE TYPE: OIL
SFAM: 18.8 BAR
TORSCALE: OFF

HLARM LoW UAL:1.5

—OIL FERESS SETUP —
FERESSURE TYFE: OIL
SPAK: 1@.8 EAFE
TOFPSCAHLE: OFF
HLARM LOW UAL=1.5
ALAEM LOW: 0O

@
— QIL PRESS SETURP —
SPAMH: 16.8 EAR
TOPSCALE:=: OFF
HLARM LOW VAL:=1.5
HLARM LOW: 0OH
HLARM HIGH VAL:2.8
AEREM HISH: QR
— OIL PRESS SETUP —
TOPSCALE:=: OFF
gLARM Lol UAL:=1.5
ALARM LOL: 0OH
ALARM HIGH UAL:Z.8

L PRESS SETUP —
1.3

UAL: 8.8

HI
2 ns 1gEm
W PR: 16,8

The pressure setup menu item allows the user to adjust the pressure sender properties.

Select what the pressure sender is measuring, you can select between manifold pressure, oil
pressure, fuel pressure, turbo boost pressure or auxiliary pressure.

Set the range of the pressure sender. The range can be set from 1 Bar to 10 Bar.

This allows the user to zoom into the top half of the bargraph resulting in a higher display resolution.
This option set to “ON” is recommended.

Use this to set the alarm low setpoint.

Select whether to use the alarm low setting.

Use this to set the alarm high setpoint.

Select whether to use the alarm high setting.

Enter the maximum resistance of your pressure sender. Common VDO pressure senders are
typically 180 Ohms.

Enter the maximum pressure for your pressure sender. If you are using a VDO 10 bar pressure
sender then enter in 10.0, if you are using a VDO 5 bar, then enter in 5.0, If you are using a VDO 2
bar then enter in 2.0.

Select whether your pressure sender increases resistance with pressure or decreases resistance
with pressure. VDO senders normally increase resistance with pressure.

Select whether you want to display the pressure in Bar or PSI.
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—0IL PRESS SETUFP —
ALARM HIGH: 0K

If you are using an oil pressure sender with a switch then select if the switch is normally open (NC)
or normally closed (NO)

Select what sender type you are using. Select VDO for VDO pressure senders, or User for a custom
sender.

If the sender type is set to user, then use this menu option to calibrate your oil temperature sender.

4.7 Oil Temperature Setup

——HMAIN MEHU ——

OIL TEMP
e

—0OIL TEMF SETUF —
ik MEHLU #:

TOFSEA
H

DDIDTE,
. *
o o o o
) o,
ZZZTZ A
a1
<
=
[}
o
L
=
m
=,
[t
E4

#k PREUIOUS MEMU #:#
AM: 138%C

TOPSCALE: 0OM

LARM LOLW LAL: FE2C

ALARM LOL= 0OH

The Oil temperature setup menu item allows the user to adjust the oil temperature sender
properties.

Set the range of the oil temperature sender. The range can be set from 20°C to 180°C.

This allows the user to zoom into the top half of the bargraph resulting in a higher display resolution.
This option set to “ON” is recommended.

Use this to set the alarm low setpoint.

Select whether to use the alarm low setting.

Use this to set the alarm high setpoint.

Select whether to use the alarm high setting.

Select what sender type you are using. Select VDO for VDO senders or User for a custom sender.
The EMS-2 has a built in linearized curve for a VDO 323-801-009-001D temperature sender.

If the sender type is set to user, then use this menu option to calibrate your oil temperature sender.
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4.8 Coolant Temperature Setup

C MATM MEMU ——
ﬂ CODLANT
4= TEWP
SETUP
COOLANT. TEMF SETUF
HE
TOFSCALE: OH
CARA Lol DAL= 48°C
ALARM Lll:  OH
ALARM AIGH UAL:9@eC
ALARM HISH: OH

ALARM HIG
COOLANT. TEMP SETUR
#k FREUIOUS MEML #o
SPANS 12G°C
ALARM Lz Gk
ALAEM AIGH UAL:9@er
ALARM HIGH: OH
{COOLANT. TEMP SETUF
#k FREUIOUS MEML #o
AHE 12850
TOPSCALE: oM
2 4E 50

o
o
f]
=
o]
=
=]
—
m
=
=" o
Ln

ETUF
#k PREUIOUS MEMU
PAH: 12E°C
TOPSCALE: 0OH
HLAEM LDN UAL = 48°C

ALARM HIGH: OH
{COOLAMT TEMP SETUP
44 PRELT MEHU s
SPAH: 12B°E
TOPSCALE: 0OH
[ LOW LUAL:48°C
ALARM LOW:  OH

Hi= 15

(Wl
I

-COOLAMT. TEMP SETUP
SP

AHH: 128°C
TOPSCALE: OW
ALARM LOW UAL = 48°C
LARM LOLW: 0OH
ALARM HIGH UAL:28*C

JEO0LANT TEMP SETUP

TOPSCHLE:

ALARM Lo LAL = 46°C
ALARM LOW: 0N
ALAR
ALAR

I

HIGH DAL : 9@°C
HIGH: O

_EN_UHL 48 °C
HIGH UAL:11@°
HIGH: 0OH

o
=i
(mu}
o
T
=
=
R

=]
L
m
—
=
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The Coolant temperature setup menu item allows the user to adjust the coolant temperature sender
properties.

Set the range of the coolant temperature sender. The range can be set from 20°C to 150°C.

This allows the user to zoom into the top half of the bargraph resulting in a higher display resolution.
This option set to “ON” is recommended.

Use this to set the alarm low setpoint.

Select whether to use the alarm low setting.

Use this to set the alarm high setpoint.

Select whether to use the alarm high setting.

Select what sender type you are using. Select VDO for VDO senders or User for a custom sender.
The EMS-2 has a built in linearized curve for a VDO 323-801-009-001D temperature sender

If the sender type is set to user, then use this menu option to calibrate your coolant temperature
sender.

Select whether you want the external contact to operate off the alarms or as a Fan control

output for on/off temperature control

Select the fan control output temperature that the external contact must close.

Select the fan control output temperature that the external contact must open.
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4.9 Pitch / Roll Setup

——MAIN MEMU ——

—FITCHAROLL SETUFR —
m = s The user must align the sensors with the horizon once the unit is installed in the vehicle. To do this,
the user needs to select this menu option when the vehicle is on a flat surface.

4.10 Service Timer

. SERVICE
TIMER
HSERUICE TIMER R

EERUICE Hour: 1m@a T his will reset the hour meter to zero

— SERUICE TIMER
E%%ﬁgﬁ]ﬁ%m Enter the next time in hours that the EMS-2 must remind you that a service is due. The service
reminder message will appear for 5 seconds after the unit has switch on if the hour meter hours are

greater/equal then the service hour setting.

5 Alarms

The alarm sound can be turned on or off in the display setup menu. This might be favorable for example during game
viewing. Please note that the alarm sound only becomes active 30 seconds after power is applied to the EMS-2.

The alarm output on the power connector is of a transistor open collector type. When it is turned on it will connect the
alarm output to ground. Maximum current through alarm output should not exceed 250mA. The EMS-2 will automatically
jump to the information display screen that is causing the alarm.

6 Cleaning

The unit should not be cleaned with any abrasive substances. The screen is very sensitive to certain cleaning materials
and should only be cleaned using a clean damp cloth.

Warning: The EMS-2 is not waterproof, serious damage could occur if the unit is exposed to
water and or spray jets.
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7 Specifications

Operating Temperature Range

-10°C to 50°C (14°F to 122°F)

Storage Temperature Range

-20°C to 80°C (-4°F to 176°F)

Humidity

<85% non-condensing

Power Supply

8 to 30Vdc SMPS (Switch mode power supply) with built in 33V over voltage
and reverse voltage protection

Current Consumption

approx. 42mA @ 13.8V (backlight on/off)

Display 114x65 graphics LCD display. Contrast and backlight is user configurable
ADC 12bit over sampled successive approximation

Alarm Red LED as well as audible and an open collector transistor output.

EGT probe The EMS-2 supports both K-Type or J-Type thermocouple probes

EGT compensation

K-Type and J-Type probe linearization with build in precision internal
temperature reference

Pressure sender

Sensor range 50 to 1000 ohms. Support for VDO pressure senders up to
10Bar. User defined linearizer function built in as standard

Qil Pressure switch

NO (Normally Open) or NC (Normally Closed) oil pressure senders supported

QOil Temperature sender

VDO 323-801-009-001D. User defined linearizer function also available

Coolant Temperature sender

VDO 323-801-009-001D. User defined linearizer function also available

Coolant level switch

2.5KHz AC signal

Alarm Contact

Transistor open collector, Max current = 250mA

Dimensions

B60mmx60mmx61mm (2.36"x2.36"x2.40”) (See attached dimensional drawing)

Enclosure

2.25” ABS, black in color, front or rear mounting

Non-volatile memory storage

100000 write cycles

8 Installation

DIY installation can be done but it is recommended that a professional automotive installer installs the EMS-2.

The use of an external 1A fuse is recommended. Please ensure that the supply voltage will not drop below 8V during
operation as this may result in incorrect readings. Be sure to install a reference connection between the ground terminal
of the instrument and the engine block. If the engine block is not connected to a good reference, readings may show large
errors. This reference connection must not be used as a ground line for other current users. A straight, good quality
connection is required that is not shared with anything else.

Warning: Do not install the unit in direct sunlight as this could cause the unit to exceed the
operating temperature and can cause damage to the unit.

8.1 Senders that are grounded to the engine block

Single wire senders require that their mounting arrangement (thread) has a very good electrical contact with the engine
block. Avoid the use of any sealant or tapes as these may cause a bad electrical connection.

Further to this it is very important that the engine block has a good electrical connection to the negative supply terminal of
the EMS-2. Any voltage drop caused by other equipment on the ground wire will cause incorrect readings. The best way
to ensure a good connection is to wire a single connection between the EMS-2 ground wire to the engine block. Don’t
wire this anywhere else and do not allow any other equipment to use this wire as a current return path.
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8.2 Temperature Senders

The EMS-2 has a built in linearization curve for the VDO 323-801-009-001D Temperature sender. The EMS-2 is unique in
that it also provides support for a custom sensor.

Most NTC senders require a single wire connection to the EMS-2. The sender is grounded via the engine block. The
ground terminal of the gauge input should be connected to the engine block. Some NTC senders have two wires. In this
case it is not required that the sender housing itself is connected to the engine block.

8.3 Pressure Senders

The EMS-2 has built in linearization curves for a standard VDO 10 Bar pressure sender. The EMS-2 has been designed
to be as flexible as possible to cater for different sensor manufacturers. The EMS-2 supports pressure senders that
increase resistance with pressure as well as decrease resistance with pressure. The EMS-2 also provides support for a
custom user definable pressure sensor.

Oil pressure senders can have either one or two wires. One of the connections is the actual pressure analog voltage, the
other is a simple NO/NC switch. It is up to the user which method of monitoring the pressure they would prefer to install.
The EMS-2 can even be configured to support both configurations, i.e. Analog pressure readings as well as the oil
pressure switch alarm.

8.4 Extending leads of probes and senders

Thermocouple leads as used with the EGT probes can be extended either with ordinary copper cable or with special
thermocouple extension cable. The choice of either depends on your desired accuracy. If it is possible in your installation
to ensure that both ends of a copper extension cable will be at the same temperature (or very close), then it is quite
possible to use the copper cable. In most open-air installations this will be the case. Should this not be possible or you
require best possible accuracy at all times, you can obtain a special thermocouple extension cable. This cable is made
from the same metals as your probes cable but uses ordinary plastic sleeving to save costs. In either case, ensure that
the cable is not routed close to sources of electromagnetic interference of any kind. The voltages present in this cable are
very small and are subject to changes applied by external fields. This can lead to false temperature indications.

8.5 EMS-2 Rear panel and connector layout

INFINITEQ

EMS-2 Connector Layout
0IL Red 8 -30VDC
RELAY TEMP COOLANT Black Ground
W | ( LEVEL Purple Relay Contact
GND N ] Te- White - EGT probe (Red probe lead)
Orange + EGT probe (Yellow probe lead)
O O Yellow Oil temperature sender
8-3ov~/ NTC+ Gray Pressure sender input
e / | \ Blue Pressure switch
OP SWK COOLANT
PRESSURE TEMP Green Coolant temperature sender
PRODUCT OF Brown Coolant level switch
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9 Warranty

This product carries a warranty for a period of one year from date of purchase against faulty workmanship or defective
materials, provided there is no evidence of misuse or evidence that the unit has been mishandled. Warranty is limited to
the replacement of faulty components and includes the cost of labor. Shipping costs are for the account of the purchaser.

Note: Product warranty excludes damages caused by unprotected, unsuitable or incorrectly wired
electrical supplies and or sensors, and damage caused by inductive loads.

10 Disclaimer

Operation of this instrument is the sole responsibility of the purchaser of the unit. The user must make themselves familiar
with the operation of this instrument and the effect of any possible failure or malfunction.

The manufacturer reserves the right to alter any specification without notice

GSTRIBUTED BY: \

BRIAN COTTON DESIGNS CC

Postal Address: PO Box 1391
Muldersdrift
Gauteng
1747
South Africa

Website: www.madman.co.za /

Email: info@madman.co.za
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