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The MT-3000™ is an electronic monitoring and control system that can help you achieve maximum yields and operate more
cost-effectively by providing the information you need to maintain proper application rates of liquid chemicals and fertilizer.
The MT-3000™ has been designed for easy installation and operation. However, since each installation will vary depending
on your equipment, please take time to familiarize yourself with this manual and the actual components before beginning.
Following the procedures described in this manual will ensure proper performance and help avoid problems or questions once
you are in the field.
This manual is written for the MT-3000™ which may be used for either English or Metric measurement. Please read the manual
carefully and follow the instructions as they apply to your usage.
If you do encounter a problem that cannot be corrected by reviewing this manual, consult your dealer or distributor, or contact
a Micro-Trak technician for assistance.

(800) 328-9613 • (507) 257-3600
www.micro-trak.com • trakmail@micro-trak.com

1305 Stadium Road
Mankato, MN 56001-5355
© Copyright 2007
Micro-Trak® Systems, Inc.
Printed in the U.S.A.
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Micro-Trak® Warranty
Micro-Trak (herein “Seller”) warrants to the original purchaser (herein “Buyer”) that, if any product or part of the product
(herein “part”) proves to be defective in material or workmanship, upon inspection and examination by Seller, within one (1)
year from the original date-of-purchase, and is returned to Seller with dated proof-of-purchase, transportation prepaid, within
thirty (30) days after such defect is discovered, Seller will, at their option and sole discretion, either repair or replace said part,
except that the warranty for expendable parts, including but not limited to, light bulbs and batteries shall be thirty (30) days
from the original date-of-purchase. Said warranty is valid only when the part has been installed, operated and maintained in
strict accordance with the procedures outlined in the manual. Any damage or failure to said part resulting from abuse, misuse,
neglect, accidental or improper installation or maintenance, unauthorized modification, use with other products or attributable
to acts of God, as determined solely by the Seller, will invalidate the warranty. Said part will not be considered defective if it
substantially fulfills the performance specification. Buyer shall be responsible for all maintenance services, if any, all in strict
accordance with the procedures outlined in the manual. The warranty does not include labor, installation, replacement parts
or repairs, delivery of replacement parts or repairs or time and travel. Said warranty is nontransferable.
THE FOREGOING WARRANTY IS EXCLUSIVE AND IN LIEU OF ALL OTHER WARRANTIES OF MERCHANTABILITY, FITNESS FOR
PURPOSE AND OF ANY OTHER TYPE, WHETHER EXPRESS OR IMPLIED. The Seller’s liability, whether in contract, in tort, under
any warranty, in negligence or otherwise, shall not exceed the return of the amount of the purchase price paid by the Buyer,
and under no circumstance shall the Seller be liable for special, indirect or consequential damages. Seller neither assumes nor
authorizes anyone to assume for it any other obligation or liability in connection with said part. No action, regardless of form,
arising out of the transactions under this agreement may be brought by the Buyer more than one (1) year after the cause of
action has occurred.
Seller agrees to extend the term of the foregoing warranty period should the Buyer return completed warranty registration
information, with dated proof-of-purchase, to the Seller within one (1) year from the original date-of-purchase. All conditions
and limitations of said foregoing warranty, except the term of said foregoing warranty, shall apply. Said term shall be extended
to a total of three (3) years from the original date-of purchase on display consoles and network communication modules, as
defined by Seller, and said term shall be extended to a total of two (2) years from the original date-of-purchase on all other
parts, except that the warranty for expendable parts, including but not limited to, light bulbs and batteries shall be thirty (30)
days from the original date-of-purchase, and except that the warranty for parts manufactured by someone other than the
Seller, including but not limited to, shut-off and control valves, DGPS receivers, memory cards and drives, mapping software,
flowmeters and pressure sensors shall be one (1) year from the original date-of-purchase.
Buyer accepts these terms and warranty limitations unless the product is returned to Seller, via proper distribution channels
and approved return authorization, with dated proof-of-purchase, transportation prepaid, within fifteen (15) days from the
date-of-purchase for refund of the purchase price.
Units under warranty should be sent prepaid, with dated proof-of-purchase, within 30 days of discovering defect, to the
address below:

MAIL AND UPS:
Micro-Trak Systems, Inc. • Attn: Service Department
P.O. Box 99111 • East LeRay Avenue
Eagle Lake, MN 56024-0099

Extended Warranty Option

It’s simple! Just complete the enclosed registration card(s) for this
product and mail it in and we’ll extend your warranty for up to three years*, at no additional charge.

MAIL IN YOUR REGISTRATION CARD(S) TODAY!
Registration Card information is for internal use only.
* Some limitations apply. See warranty statement for details.

At Micro-Trak Systems, we believe a product that delivers quality and performance at a low cost is what is needed to help
today’s operator and the operator of the future compete in the world market.
It is our goal to provide operators with a line of electronic equipment that will help build and maintain an efficient and
profitable operation that can be passed on to future generations.
We thank you for your purchase and hope that we can be of service to you in the future.
Micro-Trak Systems, Inc.
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Component Parts and Assembly Hardware

TM

Automatic Sprayer Control System

Before beginning installation, check the carton contents for the following items:

REFERENCE MANUAL

MT-3000 Console
P/N 10365

Console Mount Bracket
P/N 10422

Console Mount Knobs
P/N 10423

Speed Sensor
Mount Bracket
P/N 10013

Cable Ties (10)
P/N 10045

Reference Manual
P/N 12245

Magnet Clip (Optional)
P/N 10080

MT 1” Electric
Servo Valve
P/N 14928

15’ Pressure Tubing
P/N 10485

Magnet Kit
P/N 12069

FM 750 GFN Flowmeter
P/N 11501
E D

A
C B

E

A

C D
A B

B

B
A

A

B

AB

A

B

C
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A

A

B

B

5’ Speed Sensor Cable
P/N 10416

Main Wiring Harness
P/N 10415

3’ Solenoid Valve Cable
P/N 10419

AB
C

5’ Flow Sensor Cable
P/N 10417
Terminal Bag
P/N 10477

5’ Servo Valve Cable
P/N 11311
10’ Extension Cable (Optional)
P/N 10449
Hardware Bag
P/N 10075
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5’ Extension Cable (Optional)
P/N 10450

MT-3000 System Diagram

MT-3000
CONSOLE

ORANGE

12 VDC

20 FT.
(6.1M)

BLUE

CHASSIS
GROUND
*CABLE TIE COLORS
USED TO IDENTIFY CABLES
**ORANGE WIRE USED FOR
OPTIONAL BOOST SOLENOID
TAPE BACK IF NOT USED

12 FT. (3.6M)

ORANGE

BROWN

12 FT.
(3.6M)

RED

12 FT. (3.6M)

BLACK

GREEN*
WHITE

12 FT. (3.6M)

2 FT. (.6M)

BLACK*

LEFT

RIGHT
BLUE
CHASSIS
GROUND

REMOVE
YELLOW*
TIE

YELLOW*

REVERSED
CONNECTION
**

RED

RUN/HOLD
SENSOR
(OPTIONAL)

TEE “C”

BLACK
SERVO
VALVE

BLUE

TANK
SHUT-OFF
VALVE

THROTTLE
VALVE

TEE “B”

AGITATION
SHUT-OFF
VALVE

TEE “A”
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General Description

3.

The Micro-Trak MT-3000 Automatic Sprayer Control system
has 5 major components:
1. Control Console
2. Flow Sensor
3. Speed Sensor
4. Servo Control Valve
5. Optional Electric Boom Solenoid Valve.

4.

5.

Capabilities

The MT-3000 is designed to operate with sprayers pumping
non-abrasive liquids. The operator may select any one of
seven (7) monitored functions. A mechanical pressure gauge
is provided for the operator to monitor system pressure.
NOTE: Do Not connect pressure gauge to liquid fertilizer.

FM 500 flowmeter and ¾” inch servo - This system is
designed to have excellent control range on sprayers
with properly sized pumps running in the .5- GPM (2 - 38
lpm) range.
FM 750 SS stainless steel flowmeter and 1” high pressure
Servo - This system is designed to have excellent control
range on sprayers with high output pumps and high
pressure valve requirements up to 300 - PSI (20 bar), in
the 2 - 40 GPM (7 - 150 lpm) range.
FM 2000 flowmeter and 1” servo - This system is designed
to have good control range on sprayers with very high
output pumps running in the 19 - 198 GPM (72 - 750
lpm) range.

Controlling

In operation the control console computes the actual
application rate from the flow and speed sensor signals. It
then compares it to the target application rate and sends
an error signal to the servo valve. The servo then adjusts
the system’s flow to maintain a uniform application rate.
Spraying automatically starts and stops when forward ground
speed is sensed.

Capacity

THE MT-3000 IS AVAILABLE IN SEVERAL SIZES
1. FM 750 GFN flowmeter and 1” servo. - This system is
designed to have an excellent control range on sprayers
with high output pumps running in the 2 - 40 GPM
(7-150 lpm) range.
2. FM 750 GFN flowmeter and ¾” servo - This system is
designed to have good control range on sprayers with
marginally sized pumps running in the 2 - 40 GPM (7-150
lpm) range. Common on lawn care equipment.)

Installation

THE TRAK-STAR ULTRASONIC SPEED SENSOR (P/N 00125)

Replaces the standard magnetic wheel sensor to give true
ground speed readings regardless of slippage. This can
greatly reduce error caused by wheel slip and changes in
soil type.

Proper installation and calibration is necessary in order for
the MT-3000 to work efficiently. If, after thoroughly reading
this manual, you have any questions on how to install,
calibrate or use this product, contact your local dealer or call
Micro-Trak at 800-328-9613.

GM INTERFACE MODULE (P/N 00167)

Allows any Micro-Trak Systems monitor or control system
to be connected to the electronic Speed-O-Meter system
on most 1988 and newer General Motors pick-ups. The GMI
plugs into the vehicle’s Assembly Line Diagnostic Link (ALDL)
connector.

Optional Equipment
THE BOOST VALVE KIT (P/N 00118)

Assures fast response to pressure surges caused by switching
individual boom sections on or off. When one or more booms
are off, liquid is bypassed through a valve which is adjusted
to maintain the flow that was passing out the boom.

THE NH3500 KIT (P/N 00140)

Allows you to accurately monitor and control the application
of anhydrous ammonia. The NH3500 kit has maximum
output capacity of 6000 lbs. (2722 kg) NH3 per hour, and
minimum output capacity of 600 lbs. (272 kg) NH3 per hour.

THE CONVENIENCE KIT (P/N 00119)

Includes almost all of the components needed to make
installation easier plus three solenoid valves needed for
a three boom application for those sprayers not already
equipped with boom solenoids. The installation of boom
solenoids greatly simplifies operation by allowing the
console to turn the booms off when in HOLD.

THE REMOTE RUN/HOLD KIT (P/N 10487)

Automatically turns the solenoids of and stops acre
accumulation when equipment is raised, such as turning on
end rows. This eliminates the possibility of operator caused
errors and reduces the workload at a critical time.
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Installation (cont.)

Tools Needed to Install MT-3000

Pre-Installation
IGNITION MT-3000
SWITCH

•
•
•
•
•
•

PRESSURE TUBING

SPEED
SENSOR

BOOST SOLENOID VALVE
SERVO BOOST ADJUST
VALVE
VALVE
AGITATION
INLET

Screwdrivers
• Pliers
Set of Wrenches
• Wire Cutter
Electric Drill and Bits
• Hammer
Center Punch
• 12-Volt Test Light
Measuring Tape
• Hack Saw
Teflon Joint Tape
• Hose, Pipe, Misc. Fittings

SOLENOID
VALVES
BATTERY

FLOWMETER
MAIN
SHUT-OFF

Multifunction Increase/Decrease Switch

Digital Readout

Pressure Gauge

ADJUST

60

40

20

4

3

5

80

2
1

6

bar

SPEED

DIST.

TEST
SPEED
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TOTAL
LIQUID

PSI
0

AUTO

SPRAY
RATE

10

TOTAL
AREA

ON

MAN
HOLD

Master Spray Switch

FLOW
RATE

CAL.

%
ERROR

OFF

Rotary Selector
Inner Ring - Calibration Setting
Outer Ring - Measurement Settings

Before you begin your installation, take a few minutes
and confirm that you have the correct system for your
application. Use the following equation to calculate your
flow rate in GPM (lpm).

L

C

R

Boom Switches

above 40 GPM (150 lpm) or below 2 GPM (7 lpm). The FM
2000 should not be used for flow rates above 198 GPM (750
lpm) or below 19 GPM (72 lpm). NOTE: Accuracy may be
unpredictable outside the indicated range of each meter).
Operation with 2 booms shut off could results in lower
flowmeter limit being exceeded.

FLOW RATE = Spray Rate X Speed X Width feet (meters)/Constant
FLOW RATE - Flow rate in Gallons (liters) per minute.
SPRAY RATE - Application Rate in Gallons (liters) per Acre (hectare).
SPEED - Ground Speed in Miles (kilometers)) per Hour.
WIDTH - Total Boom width in feet of meters.
CONSTANT - 495 for English or 600 for Metric.
Go through the equation twice, first using your maximum
spray rate and maximum speed, and the using your minimum
spray rate and minimum speed. The FM 500 should not be
used for flow rates above 5 GPM (19 lpm) or below 0.5 GPM
(1.9 lpm). The FM 750 GFN should not be used for rates
8

Installation (cont.)

General Installation
YOUR SPRAYER

WELDING

All the components of your sprayer must be sized correctly
and in good working order. Plumbing Guideline on page 32
will give you some suggestions, but the details on proper
plumbing are basically beyond the scope of this manual.
Nozzle manufacturers offer detailed application literature
which includes valuable technical information. The MT-3000
will make a properly designed system perform far better than
any manually operated system. The MT-3000 can not make
a poorly plumbed system perform properly and may cause a
marginal system not to operate at all. You sprayer dealer and
chemical supplier want you to be successful and will assist in
selecting proper equipment.

Unplug the wiring harness from your MT-3000 console
before doing any welding on your equipment.

SPRAYER PLUMBING

CAUTION: Never put chemicals in your sprayer until it has
been completely checked out with water to verify proper
operation.

EXTENSION CABLES

Enough cable is provided for typical sprayer applications
such as pickups, high-boys, 3 point hitch, etc. If you need
more length 5’, 10’, 15’ and 20’ extensions are available.

TIPS ARE THE KEY

Many sprayers today are operating with wrong size, worn,
damages, clogged or improperly installed spraying tips.
Make sure your tips are correct and in good condition.

Remove all valves and regulators not shown in the system
diagram. See page 8. For ease of use and to maximize the
benefits of your MT-3000, you should replace manual boom
valves with electric solenoid type valves.

Mounting the Display Console

Illustration 1

Select a mounting location which seems most workable,
and best fits your needs. It should be convenient to reach
and highly visible to the operator. DO NOT INSTALL IN
A POSITION THAT OBSTRUCTS THE VIEW OF THE ROAD
OR WORK AREA. Whenever possible, avoid locations that
expose the console to direct sunlight, high temperature,
strong chemicals or rain.

Bolts
Drill ¼” (7mm)
holes for bolts,
or 3/16“ (5mm)
holes for selftapping screws.

NOTE: Route wiring harness away from sharp edges, heat,
moving parts or area of operator movement. Allow enough
slack at hitch connections for turning.

Lockwashers
and nuts

Make a ground wire using an 8” (20cm) length of 14 GA.
BLUE wire. Crimp a female tab terminal on one end and a
¼” ring terminal on the other end.

Illustration 2

Mount console bracket and one end of ground wire on a
flat rigid surface using the ¼” bolts or self-tapping screws
provided. See Illustration 1.
Insert mounting knob through “U” bracket and rubber
washer. Rubber washer will hold knob in place while
installing the console. Insert console and secure with
adjusting knobs. Connect ground wire terminal on console.
See Illustration 2.

GROUND WIRE
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Installation (cont.)

12 VDC Electrical Installation

+12VDC
HOT

Your MT-3000 will work on either positive or negative
ground 12 volt systems. Route wires away from hot engine
components, moving parts and high tension (spark plugs)
wires. Cut wires to proper length, crimping on appropriate
terminals and secure with plastic ties to prevent rubbing or
pinching.

MT-3000

Illustration 3

ORANGE/BLUE

ORANGE
BLUE

STEP 1

GROUND
(FRAME)

Connect the ORANGE/BLUE jacketed cable to battery
using 5/16” insulated ring terminals. Orange connects to
“HOT” terminal and BLUE to chassis ground terminal. See
Illustration 3.

STEP 2

Illustration 4

IGNITION SWITCH

Connect single ORANGE wire to “ON” terminal of ignition
switch. Use a 12 volt test light to locate terminal which is
“HOT” only when switch is on. (Other possible locations
are hour-meter, fuel, tem or volt gauge.) NOTE: Do not
connect to ignition coil as console damage can result. See
Illustration 4.

SPADE TERMINAL
12 VOLTS WITH
SWITCH “ON”
ORANGE WIRE
MT-3000

NOTE: On dual battery 12 volt systems, all power wires
must be to the same battery. Connect the ORANGE/BLUE
cable (step 1) and then temporarily disconnect the other
battery before testing and connecting the single ORANGE
wire (step 2).

SPADE TERMINAL

Illustration 5

STEP 3

Connect single BROWN wire to lighting circuit. Some
possible locations include light switch, fuse black, headlight
or dash panel light. (This wire is for gauge light only and is
not required for proper operation of console. See Illustration
5.

BROWN
MT-3000
LIGHTING CIRCUIT

Magnetic Speed Sensor Installation

DRILL LUG BOLT
HOLE AND BEND
TO FIT HUB.

The speed sensor has a YELLOW cable tie near the connector
and mates with the main harness cable also having a
YELLOW tie near the connector. Make sure you install the
correct sensor.
Prepare magnet clips as shown. You may also
glue magnets directly to hub using epoxy or
other quality adhesive. Be sure magnets are
evenly spaced at least 2” (5 cm) apart or speed will
not be steady and spray rate will be erratic. We
recommend 1 magnet be installed for each wheel
bolt. Tighten cable ties as shown on next page.

MAGNET

Speed Sensor

Speed Sensor
and Bracket
¼” Bolts,
Lockwashers
and Nuts

Tap thread for
bolts or weld

NOTE: If the magnets are closer than 2” (5 CM)
apart their fields may interact causing erratic
operation. Correct this situation by using an even
number of magnets and reversing the polarity
of consecutive magnets. Use a test magnet with one side
marked to check polarity of each installed magnet. On
magnet should attract and the next repel.

Cable Tie
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Speed Sensor

Cable Tie

Installation (cont.)

Drive Shaft Installation

Mounting Bracket

Use this installation on pickups, 4-wheel-drive tractors,
planters, etc.

Cut and bend as required. Rigidly mount using ¼” bolts, selftapping screws or by welding. NOTE: Always disconnect
console before welding on equipment.

Locate sensor mount bracket on frame near transmission,
transfer case or hanger bearing, where drive shaft has
minimum up/down movement.

If the “L” bracket will not fit as in the implement wheel
examples, you may fabricate one as shown using a minimum
of materials. Do not attach bracket to the spindle housing
or any other part which does not maintain power alignment
while turning. Bracket must be securely mounted.
FABRICATED BRACKET
Optional section
of hose to
protect cable

Secure two (2) magnets on drive shaft (with long dimension
in direction of rotation, exactly opposite each other, and at
least 2” (5 cm) apart using either cable ties or hose clamp
(not provided) as shown. NOTE: If using hose clamp,
position adjusting screw between magnets. Hose clamp
must be non magnetic stainless steel.

Hub

¼” BOLTS OR
SELF-TAPPING SCREWS

3/8” nut

VEHICLE EQUIPMENT FRAME

Sensor

SENSOR CABLE

Top View

DRIVE SHAFT

12” (30 CM) MAXIMUM from U-JOINT

3/8” hole
for sensor
3/8” nut

Sensor Adjustment
Unthreaded tip of sensor
must extend beyond
locking nut. Adjust sensor
for approximately ¼” (.6
cm) air gap from tip of
sensor to cable tie of hose
clamp adjusting screw.
Sensor may be angled up
to 45o from perpendicular
but must be directly over
magnets.

Sensor assembly must not
be mounted more than
45° from perpendicular

USING HOSE CLAMP

USING CABLE TIES

Bracket must
be rigidly
mounted
45° max
3/8” nuts
Sensor

(Green body)
¼” to ½” air gap

DRIVE SHAFT

Magnet

ATV Installation
Follow the same basic
procedures as implement
wheel installation but refer to
the following Illustrations for
mounting locations on front
wheel.
CAUTION: Sensor should be
installed on side of wheel
without valve stem to avoid
possible interference.

Cut Bracket
to Clear Rim

Sensor Bracket

Magnet
Plastic
Cable
Tie

Cut and Bend
Bracket as
Required

Metal
Hose
Clamps

Axle
Fork
Tube

Nut
Hub

Swing Arm

Magnet

Rim

Axle
Hub

Rim
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Installation (cont.)

Trak-Star Ultrasonic Speed Sensor
GENERAL MOUNTING INFORMATION

DETERMINING REQUIRED CLEARANCE

1.

When selecting a mounting location for the sensor, you must
first ensure that the path of the signal will not be obstructed
or fall on a row.

2.
3.

4.

5.
6.

7.

Trak-Star must be mounted parallel to the ground.
The ultrasonic horn is preset for the proper angle of
reflection.
The unit must be located so that the signal has an
unobstructed path to the ground.
Trak-Star may be mounted with the horn anywhere
between 20 (.5 m) and 40 (1m) inches above the
ground.. In soil that is smooth, dry or sandy, it is better
to stay between 20 (.5 m) and 30 (.75 m) inches.
Mount the Trak-Star at the high end of the range
when working grassy areas or fields with heavy residue,
(Materials such as dried plant stalks can damage the
transducer.)
The Trak-Star must not be mounted in an area where it
could be subject to chemical spray.
The Trak-Star will work equally well with the sensor horn
pointing forward or backward. Generally it will be easier
to obtain a clear path to the ground by mounting it on
the front of the vehicle pointing rearwards. Remember
to avoid chemicals and plant stalks.
If the Trak-Star is mounted under a vehicle, echo
interference may occur. If the monitor is slow to register
speed, if speed drops toward 0 or if speed continues
after stopped, echo interference is present. Try a
different mounting location.

DIRECTION OF TRAVEL
C

A

B

D

A. Mounting Height 20” (.5 m) to 40” (1 m)
B. Equal to Mounting Height
C. 2 X Mounting Height
D. Length of signal on Ground (C - B)
E. Width of Signal Equals ½ Mounting Height

EXAMPLES OF BAD INSTALLATION
Possible Signal Interference

EXAMPLE

If your mounting height is 30” (.75 m), the
pattern of the signal on the ground would
be an oval 15” (.38 m) wide X 60” (1.5 m)
long.

EXAMPLES OF Good INSTALLATION
No Signal Interference

8.

Mount the Trak-Star away from engine radiators,
other sources of heat and direct sunlight. Extreme
temperature will affect measurement accuracy.
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E

Trak-Star is equipped with mounting channels on all four (4)
sides. When possible the preferred method of mounting is to
suspend the unit from the top channel or support it vertically
from the bottom channel. In some cases fabricating a

SPLIT RING
LOCKWASHER
FLAT WASHER

RING TERMINALS

MOUNTING
BOLT
STAR
LOCKWASHER

FRAME OR
FABRICATED
BRACKET
RETAINING
PLATE

ADAPTER CABLE
P/N 10786
BLUE
GROUND
WIRES
SPEED INPUT
CABLE TO
CONSOLE

HEX
JAW
NUT

separate bracket may facilitate this type of mounting or help
on positioning the sensor away from obstructions.

FRONT PANEL
COVER PLATE

FILTER

The foam pad on the front of the Trak-Star is a filter that
should be kept in place during operation. It is intended
to keep bugs, sand, etc. from damaging the transducer
membrane.

1.

Slide 2 jam nuts into the appropriate mounting channel.
Place star washers on the channel, over the nuts, and
screw in short end of mounting bolts. Adjust spacing
and hand tighten.

2.

IMPORTANT: For proper operation the sensor must
be properly aligned to the direction of travel and
parallel to the ground. Carefully mark the location of
the mounting bolts on the frame (or bracket) and drill
holes. Temporarily attach the unit with hex nuts to
check position.

NOTE: When leveling unit be sure tractor or implement is
on level ground.

If Trak-Star begins to give erratic reading, the foam may
be need cleaning. Remove the pad and thoroughly clean
in warm soapy water. Rinse, and remove excess water
using compressed air.. Reinstall the foam and check sensor
operations.

SHIM MOUNTING BOLTS AS NECESSARY
WITH WASHERS TO LEVEL UNIT

The Trak-Star may not function properly is excessive moisture
is present on the foam. (Beads of water from heavy dew,
rain, etc.). Simply wipe dry and check operations.
Trak-Star can be used without the foam pad, however,
extreme care must be exercised, especially in windy
conditions or in fields with vegetation tall enough to contact
the Trak-Star.
Operation of the Trak-Star without the foam may allow
debris to damage the transducer membrane, thus requiring
a non-warranty repair which costs the customer both time
and money.

CARPENTERS LEVEL OR SIMILAR DEVICE

EXAMPLES OF INCORRECT INSTALLATION

EXAMPLES OF CORRECT INSTALLATION

(TOP VIEW)

(TOP VIEW)

(END VIEW)

(END VIEW)

(SIDE VIEW)

(SIDE VIEW)

90º

DIRECTION
OF TRAVEL
GROUND

DIRECTION
OF TRAVEL
GROUND

GROUND
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Installation (cont.)

Trak-Star Ultrasonic Speed Sensor (cont.)
Installation (cont.)
3.

4.

Plug adapter cable into connector on Trak-Star and
permanently mount sensor with flat washers, lockwashers
and hex nuts. The blue wire on the Trak-Star cable and
MT-3000/5000 adapter cable must be attached to the
frame making sure there is good metal to metal contact.
The wires may be attached to one of the mounting bolts
or any other convenient screw or bolt. Cut blue wires to
appropriate length and attach ring terminals provided.
Remove backing from decals provided and place
over unused mounting channels to prevent dirt
accumulation.

5.

NOTE: See calibration information on the next page for
additional calibration information.

Adapter Cables

Cut power cord to appropriate length and strip 3/8” (1 cm)
of insulation from the end of each wire and attach spade
terminals provided (or other connectors is desired).

By substituting the appropriate cable for the MT-3000/5000
cable supplied, the Trak-Star ultrasonic speed sensor may
also be used with a variety of other makes and models of
controllers and monitors including: Micro-Trak, Calc-AnAcre, Flow-Trak, Yield-Trak, Dickey-john, Gandy DAS, Hiniker,
Magnavox, Raven and SED/Field Electronics.

3.

2.

All adapter cables are equipped with a six pin connector
for direct connection to the Trak-Star and an appropriate
mating connector on the other end to plug into the
monitor/controllers standard speed input cable.
The adapter cables for units which do not provide a
power source for the speed sensor have an attached tow
conductor power card which must be connected to the
tractor or vehicles’s 12 VDC power system.

BLUE WIRE TO FRAME (GROUND)

TRAK-STAR CABLE

Care and Maintenance
1.

OPTION 1

BLACK WIRE
TO FRAME (GROUND)

2.

RED WIRE TO
TERMINAL OR
LEAD WIRE
THAT IS “HOT”
WITH IGNITION ON

POWER CORD

3.

OPTION 2
ON/OFF
POWER SWITCH

RED WIRE

In all cases the blue wire from the Trak-Star must be
attached to the equipment frame (ground).

NOTE: GROUND CONNECTION (ALL UNITS)

GENERAL INFORMATION
1.

Run the adapter cable to the control console’s speed
sensor cable, avoiding other electrical wiring and areas
of high heat or abrasion. Secure cable along entire
length with cable ties. DO NOT plug cables together
until calibration is complete.

12 VDC
BATTERY

4.
5.

BLACK WIRE TO FRAME (GROUND)

6.
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Always cover or remove the Trak-Star before traveling at
highway speeds. Flying rocks, road sand and bugs can
damage the transmitter/receiver. Physical damage IS
NOT covered by the factory warranty.
Trak-Star’s case is watertight under normal weather
conditions and washing. However, do not subject the
unit to steam or pressure cleaning.
Keep the transmitter horn free of dirt and mud. The horn
should be cleaned with low pressure water or an aerosol
automotive brake cleaner or electronic contact cleaner.
DO NOT use base ph liquids on horn. DO NOT insert
screwdrivers or other sharp objects into the horn.
When cable are disconnected, plug in the protective end
caps to prevent dirt or water from entering the connectors
which may result in corrosion or poor contact.
Nicks or cuts in cable insulation should be immediately
sealed or repaired to prevent corrosion to the wire or
short circuits.
If an arc welder or any other source of high voltage will
be used on the tractor or implement, disconnect all
ground and power to prevent damage to the electronic.

Installation (cont.)

Trak-Star Ultrasonic Speed Sensor (cont.)

EXAMPLE:
NORMAL LEVEL MOUNTING POSITION
DISPLAY READS

Calibration Adjustments

5.0

If under actual field conditions you find that your speed
measurements (or distance) is consistently off, as determined
by another independent measurement, you can fine-tune
the system by following the speed calibration instructions
for your particular monitor/controller and increasing or
decreasing the speed calibration value by a small amount
and then rechecking the accuracy. Repeat as necessary until
true readings are achieved.

SPEED

MOUNTING POSITION ADJUSTED TO
RAISE HORN END 8°
DISPLAY READS

NOTE: With some systems, the speed calibration value
can not be adjusted with the console. In these cases,
adjustments to the speed measurement can be made by
slightly raising or lowering the horn end of the Trak-Star.
For each degree of angle that the horn is raised, the console
display will show an increase in speed of 1.3%. Likewise for
each degree that the horn is lowered, the speed will show
a decrease of 1.3%.

8°

5.5
SPEED

Troubleshooting

It would be better to leave the foam in place and relocate
the Trak-Star to a more suitable location.
Dirty transducer or holes in transducer membrane. Gently
flush horn with water and pat dry with soft cloth. (Do not
use high pressure or compressed air.) For oil or chemical
contamination, you may use an automotive aerosol brake
cleaner or aerosol electronic contact cleaner. If crackling
quits and will not come back within a minute or two, the
transducer membrane has been damaged and must be
replaces. NOTE: Do not use base ph liquids on transducer.
When driving over standing water or smooth wet surfaces,
the signal from the sensor may be deflected, resulting in a
temporary loss of speed measurement. Speed readings will
resume once the wet area has been passed.
Poor Ground - Run the Trak-Star’s blue ground wire direct to
the battery or the battery cable at the engine block.

NO SPEED

Trak-Star should emit a “crackling sound”. If not, check for
12 volts between pins A and B of the adapter cable six-pin
connector. If 12 volts is present but Trak-Star does nor
crackle, Trak-Star is defective. If there is no power from A and
B, check cable and connections.
Use a jumper wire (paper clip bent in a “U” works well)
and several times rapidly short together pins E and F of
the adapter cable. If console responds with some SPEED
reading, console and adapter cable are OK and the problem
may be in Trak-Star. If console will not respond, problem
may be in console or adapter cable.

SPEED ERRATIC, INTERMITTENT, SLOW TO RESPOND
OR NO SPEED AT ALL

This can be a result of echo interference when mounted
under vehicle. Move Trak-Star all the way to front and
pointed forward or all the way to rear and pointed rearward.
Remember to avoid chemicals and plant stalks.
Some ground surfaces (hard packed dirt or gravel; soft,
smooth sandy or powdery soil; some asphalt and concrete;
etc) may cause weak signals. If you experience erratic
operation under any of these conditions, try a lower mount
height.
Dirty Foam - Dust can usually be removed by tapping on the
foam. For anything other than dust, the foam will have to be
thoroughly washed.
Remove the foam and thoroughly clean it with soapy
water. (The foam can be removed without unscrewing the
retaining bracket. Completely rinse the soap and squeeze
out the water. Re-install the foam and check sensor
operation. The Trak-Star may also not function properly if
excessive moisture is present on the foam.
In some extreme conditions where marginal signal is
present, the foam may cause erratic operation. The TrakStar can be used without the foam. However, extreme care
must be exercised, especially in windy conditions, or in
fields with vegetation tall enough to contact the Trak-Star.

SPEED READING WHILE STOPPED

Occasional reading of up to .5 MPH (1.2 kph) while stopped
may occur, especially when in or around buildings or other
machinery.
Echo interference from inadequate installation may cause
speed reading while stopped. Relocate the Trak-Star if this
occurs.

SPEED STEADY BUT INCORRECT

If the six-pin connector is mated with power applied, the
Trak-Star may program for the wrong monitor. Cycle power
after the six-pin connector is mated.
The six-pin connector of the Trak-Star is labeled A-F. Positions
C and D program the Trak-Star for the appropriate monitor.
If the wires to C or D are broken, pulled out or shorted, the
Trak-Star may be incorrectly programmed.
On monitors with adjustable speed calibration, fine-tune
calibration as needed to get correct speed. On monitors
without adjustable calibration, fine-tune speed by making
small changes in Trak-Star mounting angle.
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Installation (cont.)

5.

Refer to system diagram on page 6 for component
locations.

For pumps rated above 50 GPM (190 lpm), use 1½”
suction line and 1¼” servo valve return line. Plumb
return line into pump inlet or back to tank (not
agitation). Line must have unrestricted flow.

6.

NOTE: Before beginning plumbing, make sure you have
the correct system. See Pre-installation section on page
9. Once installed, the servo or flowmeter can not be
exchanged for a different size.

Boom having flow greater than 5 GPM (19 lpm) should
use ¾” lines minimum.

NOTE: See Plumbing Guidelines on page 32 for additional
information.

Plumbing - General

FOR BEST PERFORMANCE AND UNIFORMITY OF SPRAY
1.

Minimize use of elbows, tees, nipples, reducers or
anything else that restricts flow.

2.

Use pump with enough capacity to handle flow to
nozzles, agitation line and servo valves.

3.

Use pressure relief valve set at 60-80 PSI (4 - 5.5 bar)
on positive displacement pumps or centrifugal pumps
capable of more than 6.5 PSI (4.5 bar).

4.

IGNITION MT-3000
SWITCH
SPEED
SENSOR

2.

BOOST SOLENOID VALVE
SERVO BOOST ADJUST
VALVE
VALVE
AGITATION
INLET
SOLENOID
VALVES

BATTERY

FLOWMETER
MAIN
SHUT-OFF

Pump output line should be 1” minimum.

Mounting & Plumbing Flowmeter
1.

PRESSURE TUBING

Sprayer Line*

Hose Clamps*
¾” NPT Male Fitting*

Flowmeter must be installed at the pump output after
any strainers, return lines or valves. Securely mount
flowmeter (hardware not supplied) in an area away from
intense vibration in a vertical position. The flowmeter
may need periodic cleaning, there fore, it should be
easy to remove. Liquid can flow in either direction but
up is preferred. Make connections using ¾” fittings
without the use of reducers, elbows or sharp bends for a
minimum of 6” (15 cm) either side of the meter.

Hose Clamps*

Flowmeter
Sensor

(green body)

Locknut

Apply a small amount of grease to the sensor threads and
screw sensor all the way onto hole of flowmeter. The flow
sensor has a GREEN cable tie near the connector which
mates with main harness cable also having a GREEN tie
near the connector. Tighten 3/8” jam nut to lock sensor
in place. Secure cable with plastic ties.

“L” Bracket*

Hose Clamps*
* NOT SUPPLIED

NOTE: Save plastic plugs to protect flowmeter during
storage.

Pressure Relief Valve
Pressure
Relief Valve

If you have a positive displacement pump or a centrifugal
pump capable of more than 65 PSI (4.5 bar) you must install
a pressure relief valve and adjust it to a safe maximum
pressure. NOTE: See Plumbing Guidelines on page 32 for
adjustment procedure. If a positive displacement pump is
operated without a pressure relief valve, damage may result
to pump or other plumbing component.

Tee “C”

For positive
displacement pumps
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Tee “A”

Installation (cont.)

Range
Adjust Valve

Range Adjust Valve
Tee “C”

With over-sized pumps it may be necessary to install a range
adjust valve. The range adjust valve will make your pump
appear smaller to the rest of the system. Adjustment of this
valve is covered in the Pre-Field checkout on page 21.

Tee “A”

For oversized pumps

Servo, Throttling & Boost Valves

3.

Although installing boost valve does involve additional
expense, it offers instant flow response and assures sufficient
by-pass by automatically opening when a boom is shut off.

NOTE: To assure a good connection and avoid corrosion,
coat servo and solenoid lugs with silicone grease.

1.

SERVO
VALVE

When Servo and throttling valves are installed without
boost solenoid the outlet of the servo valve must be
connected directly to the pump inlet or into the tank
with no restrictions. Connection to the agitation line will
probably cause slow response and marginal operation.
Connect the 5’ (1.5 m) servo cable (reverse connector
and orange boost valve wire) to the servo.

FROM PUMP

BOOST ADJUST

WARNING: Do not use the MT-3000 pressure gauge for
toxic chemicals or materials in compatible with nylon,
EPDM, brass, tin/lead solder or phosphor bronze (such as
liquid fertilizer). Use a suitable gauge mounted in a safe
location or install a gauge protection (diaphragm).

THROTTLE
VALVE
TO BOOMS

RETURN

Three fittings are provided for the pressure line: a female
elbow, a male connector and a union for quick connection
at the hitch. The fittings have pre-installed “O” rings which
should be replaced with the 4 EPDM “O” rings supplied. Also
supplied is a small snubber washer to be installed in the
male connector. (The snubber washer allows pressure, not
volume, to get to the pressure gauge. Should the tube break
it will seep slowly rather than spray vigorously.

SERVO
VALVE

NOTE: If boost valve is not used, tape off orange with to
prevent shorting to frame. (If this wire shorts to frame
ground, the internal circuit breaker will trip, turning booms
off and stopping acre count.)
NOTE: The servo may connect directly to the servo lead on
the main harness (reversed connector). If more length is
needed use the 5” (1.5 m) servo cable.
2.

Ground “Jumper” Installation

Use this plumbing diagram if your boost valve has flothru port. Crimp 1 female tab terminal onto ORANGE
wire of servo valve cable (reversed connector.) Slip it
on boost solenoid terminal. Cut a length of 14 Ga. BLUE
hook-up wire and crimp a female tab terminal on one
end and a ¼” ring terminal on the other. Ground other
solenoid terminal using this wire.

ORANGE

CONNECT TO
FRAME GROUND

“T” FITTING

BOOST
SOLENOID

SERVO AND THROTTLE
VALVE WITHOUT
BOOST SOLENOID
SERVO
VALVE
CABLE

If your boost valve does not have flo-thru port, you must
add a “T” fitting.

If you are spraying with a drawn implement, you must
attach a ground wire “jumper” to complete the electrical
circuit across the hitch for the solenoid valves. One end is
connected to sprayer hitch, the other to your tractor frame.
Cut 2 appropriate lengths of 14 Ga. BLUE wire.. Crimp a ¼”
ring terminal to one of each. Crimp a male tab terminal on
the other end of one wire and a female tab terminal to the
other wire,

SERVO AND THROTTLE
VALVE WITH
BOOST SOLENOID

Using ¼” bolts, attach one wire to implement frame and the
other to the tractor. Plug the male and female tab terminals
together. Always apply silicone grease to exposed or partially
exposed electrical connections to prevent corrosion.

BOOST
SOLENOID
BOOST
ADJUST
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Installation (cont.)

Servo, Throttling & Boost Valves
Disassemble fittings and replace
“O” rings with those supplied.
Insert snubber washer into male
fitting.

2.

Measure length and cut tubing
at slight angle for easy insertion.

3.

Loosen nut on fitting until 3
threads are visible.

4.

Moisten end of tubing and
insert straight into fitting until
it bottoms out. Tighten nut by
hand.

5.

WHITE
BLACK

BLUE
WIRES
CONNECT TO
FRAME GROUND

Optional Remote Run/Hold Installation
The remote Run/hold (shortest cable on the main harness)
option automatically turns the solenoid valves off and stops
the acre accumulation when equipment is raised, such
as turning on end rows. The remote sensor overrides the
console when the master switch is in the AUTO or MANUAL
position. (The remote sensor is the same as the magnetic
speed sensor and has a YELLOW cable tie near the connector.

Connect tubing to inlet side
of solenoid valves using
appropriate adapter fittings. Attach elbow fitting to
console. Route tubing along wire harness and secure
with plastic ties.

The basic idea is to attach a magnet to a lever or some part
of the equipment that moves when the implement is raised
and lowered. When the magnet is away from the sensor the
console will be in HOLD and will shut off the solenoid valves
and stop counting acres.

FLOW IN
UNION

NOTE: The Run/’Hold sensor is 3 feet (1 m) long. You may
require extension cables which are available in 5 ft. (1.5 m),
10 ft. (3 m), 15 ft. 4.5 M) and 20 ft. (6 m) lengths.

MALE
FITTING

¼” PRESSURE
LINE TO SPRAYER

RED

SNUBBER “O” RINGS
WASHER

REDUCTION FITTING
(NOT SUPPLIED)

You may also use a toggle or other type switch. Simply
cut the BLUE jumper wire in the dust cover and splice on
a appropriate length of wire to reach your switch. When
switch is closed, console is in RUN (provided master switch
is in AUTO or MANUAL). When switch is open, console is in
HOLD.

Boom Solenoid Valves
Plumb solenoids with flo-thru port as shown. Solenoids of
different design may require a “T”. Use lines large enough to
minimize pressure drops.

Sensor (Black body)
1/8” to 3/8”
(6 mm to 13 mm)
when wheels are up

Locate 3’ (1 m) solenoid cable (BLACK cable tie near
connector). Crimp female tab terminal on RED, WHITE
and BLACK wires. Slip red wire onto left boom solenoid,
white onto center and black onto right. To assure a good
connection and avoid corrosion, apply silicone grease to
solenoid lugs.

Magnet
South
North

Run Magnet Hold
Position
Position
North

Make 3 ground wires of appropriate length using 14 Ga.
BLUE wire. Crimp female tab terminal on one end of each
wire and ¼” ring terminal on the other. Slip female terminals
onto solenoid terminals. Bolt ¼” ring terminals to a good
frame round. Secure wires with plastic ties and plug into
main harness cable having BLACK cable tie near connector.

South

South

Run Position

Magnet
Sensor Cable
(black body)
1/8” to 3/8 “ (6 mm to 13 mm)
space when equipment is
down and operating
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North

1.

(cont.)

NOTE: If you are using electric boom solenoids, you may
have to install a light bulb or some other 12 volt load in
place of the solenoids to get the monitor to acknowledge
boom widths and count area.

Sensor
(Black body)

Hold
Position

Calibration

MINIMUM FLOW RATE: The MT-3000 will not allow the

flow rate to drop below this limit in automatic
control. It has been factory preset to 2.00 GPM
(7.5 lpm), the minimum recommended flow
rate for the FM750 GFN flowmeter when used
with the MT-3400. You may want to change this
value to the minimum recommended gallon per minute of
your nozzles. The purpose of this feature is to keep pressure
from going too low and causing a poor spray pattern.

Console Calibration
Calibration is simply a procedure that adapts the MT-3000
console to your particular equipment. There are two types
of calibration: DIRECT and AUTO. Direct calibration lets you
enter calibration numbers into the console using the “+/-”
switch. Auto calibration will automatically set the calibration
number while you watch the effect on the corresponding
total. (This feature will be explained in further detail later in
the calibration section of this manual.

TOTAL
AREA

SPRAY
RATE

SPEED

TOTAL
LIQUID

CAUTION: If the minimum flow rate is greater than the
actual flow rate, over-application in automatic may occur.
The the Pre-installation for calculation of the actual flow
rate.

TARGET SPRAY RATE: Enter desired application rate in

DIST.

TEST
SPEED

FLOW
RATE

EXAMPLE: If you have 15 nozzles that put out .22 GPM (.83
lpm) at their minimum recommended pressure, enter 3.30
(12.5) into console 15 X .22 GPM (.83 lpm) to assure good
spray pattern.

CAL.

LITERS PER HECTARE or GALLONS PER ACRE.
When in AUTO, the console will lock onto
this value and automatically open or close
the electric servo valve to maintain uniformed
application.

%
ERROR

DELTA ADJUST RATE: Enter value to be used for on-thego adjustments to Target Rate. If this feature will not be
used, enter “0” to avoid accidental changing of Target Rate.

IMPORTANT: The MT-3000 WILL NOT work properly if any
of the calibration values are incorrect.

EXAMPLE: Target Spray Rate is set to 10.00 and
Delta to 1.00. Each time “=/-” toggle is flipped,
Target will increase or decrease by 1.00. (Works
only with Master Switch in AUTO and rotary
Selector Knob at SPRAY RATE or % ERROR.

ENTERING DIRECT CALIBRATION MODE

STOP your vehicle, place pray selector in HOLD, and turn
switch to CAL. After a three (3) second pause, the display
will read out width of center boom and a red warning light
(located above and left of the pressure gauge) will come on.
The console in now in the calibration mode and the rotary
switch will select the inner green ring of calibration settings.
The console will stay in the calibration mode as long as the
vehicle remains stopped and the console stays in hold. A
power interrupt will cause the console to lose the calibration
mode. The red warning light is always on during console
calibration.

FLOWMETER CALIBRATION: Enter factory calibration

value stamped on metal tag attached to the
flowmeter. If you are spraying materials with
a specific gravity or viscosity different than
water, meter calibration should be checked
for that material. See AUTO CALIBRATION - Flowmeter on
page 25. This calibration value will not go below 10.0 (.01) or
above 1920.0 (6553.5).

NOTE: If you have a Trak-Star Ultrasonic Speed Sensor or
radar you should disconnect it from the MT-3000 console
when calibrating. While standing still the Trak-Star or
Radar may emit an occasional pulse which will take the
MT-3000 out of calibration.

DISTANCE/SPEED CALIBRATION: This value is equal to the
distance traveled (meters/inches) between
magnets. If the value is not known, see
AUTO CALIBRATION - DISTANCE/SPEED on
page 25. This calibration value will not go
below 1.00 (.001) or above 192.0 (65.535).

ENTERING BOOM WIDTHS

The three (3) bottom positions are for entering the effective
spray width of the left, center and right booms. Turn the
selector knob to the following positions to enter the boom
widths:
Left
Center
Right

EXITING CALIBRATION

After all calibration numbers have been entered, you
must select MANUAL to exit calibration and save values to
memory.

BOOM WIDTHS MUST BE IN INCHES/METERS TO WORK
PROPERLY. Unused booms should be programmed to zero.
NOTE: Consult your chemical supplier if you have questions
regarding broadcast versus banding application rates.
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Calibration (cont.)
Auto Calibration
DISTANCE/SPEED

FLOWMETER

This calibration method automatically sets the distance
calibration value while you adjust the distance. Before
proceeding, make sure your equipment and ground conditions
are as close as possible to actual working conditions. (Your
sprayer tank should be only half full.)
1.

Measure a distance of 1000 ft. (300 m). Drive up to
starting marker and stop.

2.

Turn selector knob to DISTANCE.

3.

Flip master spray switch to MANUAL.

4.

Flip master spray switch to HOLD.

5.

Clear DISTANCE by holding “-” until display goes to “0”
(Red light must be OFF before clearing and display must
go to “0” all at once. If not, start over at step 2.)

6.

Flip master switch to MANUAL and drive to finish marker
and stop (do not back up). NOTE: Remote Run/Hold
must be in RUN or have dust cover with jumper wire
installed.

7.

This calibration method automatically sets the flowmeter
calibration value while you adjust the ‘TOTAL LIQUID”.

If feet displayed matches actual feet driven, then no
adjustment is required and calibration is correct. If not,
continue with step 8.

8.

Flip master spray switch to HOLD. (Disconnect Trak-Star
or Radar if installed.)

9.

Hold toggle to “+” until number starts increasing and
red warning light comes on. (Red light indicates CAL
mode.)

10. Now use “+” or “-” to adjust display as close to possible
to 1000.0 ft. (300 m).

1.

Stop vehicle.

2.

Turn selector knob to TOTAL LIQUID.

3.

Flip master spray switch to MANUAL.

4.

Flip master spray switch to HOLD.

5.

Clear TOTAL LIQUID by holding “-” until display goes
to “0” (Red light must be OFF before clearing TOTAL
LIQUID and display must go to “0” all at once. If not, start
over at step 2.)

6.

With RPM and pressure at normal operating settings,
pump a known quantity of liquid (Preferable 50 gallons
(200 liters) or more). With boom switches on, flipping
master spray switch to MANUAL should turn spray on
and HOLD should turn spray off.

7.

If total liquid displayed matches actual total liquid
pumped, no adjustment is required and calibration is
correct. If not, continue with step 8.

8.

With rotary selector at TOTAL LIQUID and master spray
switch on HOLD, hold toggle to “+” until number starts
decreasing and red warning light comes on. (Red light
indicates CAL mode. Disconnect Trak-Star or Radar if
installed.)

9.

Now use “+” or “-” to adjust display as close to possible
to actual gallons (liters) pumped. Holding “+” decreases
and “-” increases count.

10. Flip master spray switch to MANUAL to exit calibration
and store new calibration value.

11. Flip master spray switch to MANUAL to exit calibration
and store new calibration value.

11. Repeat above through step 7 to verify calibration
accuracy. You should be accurate to within 2%.

12. Repeat above through step 7 to verify calibration
accuracy. You should be accurate to within 2%.

12. Enter “Direct Calibration” and turn to Flowmeter
Calibration position. The number displayed is the
distance calibration number. Write this number down
for future reference.

13. Enter “Direct Calibration” and turn to Distance Calibration
position. The number displayed is the distance calibration
number. Write this number down for future reference.

13. Flip to MANUAL to exit calibration. (Connect Trak-Star or
Radar if installed.)

14. Flip to MANUAL to exit calibration. (Connect Trak-Star or
Radar if installed.)
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Pre-Field System Checkout

IMPORTANT: Make sure your SPRAY RATE, FLOW RATE,
SPEED and PRESSURE all coincide with the Spray Tip
Manufacturer’s Chart.

Before actual spraying begins, you must perform a pre-field
check to be sure that you value adjustments, nozzle selection
and desired speed range will allow the MT-3000 to control
the application rate you have selected.
Before beginning the pre-field check, make sure the plumbing
matches that of the system diagram and fill the sprayer tank
with clean water.
NOTE: Never use chemical until the entire system has been
completely checked out and everything is performing
properly.
The Pre-field Checkout requires the use of the DELTA feature.
Temporarily calibrate your DELTA for 2.00 GPA (5.00 LPH).
Refer to system diagram on page 6 for location of valves
mentions in the following procedure.

NOTE: If throttle valve is more than two thirds closed, open
RANGE ADJUST slightly and readjust THROTTLE valve.
15. Flip to HOLD.
16. Turn to SPEED TEST SPEED.
17. Adjust display to match your desired minimum control
speed.
18. Flip to MANUAL.
19. Turn to SPRAY RATE. Display shows what your spray
rate would be if you were traveling at minimum control
speed.
20. Hold “-” for about 30 seconds to manually decrease
nozzle flow and pressure to minimum. The display
should read lower than the spray rate you wish to apply
at your minimum speed.

NOTE: If you have a Trak-Star Ultrasonic Speed Sensor or
Radar, you should disconnect it from the MT-3000 console
before performing pre-field check. While standing still the
Trak-Star or Radar may emit an occasional pulse which will
cancel TEST SPEED.

NOTE: Adjusting any values at this time will alter your
maximum spray rate settings.

CAN’T GET THERE?

CAUTION: With positive displacement pumps, adjust the
pressure relief valve first to avoid possible damage from
excessive pressure.
1.
2.
3.
4.

5.
6.
7.
8.
9.

If you can not get the flow DOWN to the desired spray rate,
see TROUBLESHOOTING - Plumbing section
21. Flip to HOLD.
22. Turn to SPEED TEST SPEED.
23. Adjust display to match your actual desired control
speed.
24. Turn to SPRAY RATE.
25. Flip to AUTO. The console should take control and lock
onto your Target Application Rate.
26. Now give an ”Up DELTA” (Flip adjust switch to “+”).
Display should momentarily (2 seconds) show the new
Target Application Rate (Original Rate + DELTA) and the
console should quickly lock onto and display that rate.
27. Now give a ”Down DELTA” (Flip adjust switch to “-”).
The console should quickly lock onto and display your
original rate.
28. Now give another ”Down DELTA” (Flip adjust switch to
“-”). The console should quickly lock onto and display
your original rate (Original Rate - DELTA).

Close the RANGE ADJUST VALVE if installed.
Close the BOOST ADJUST VALVE if installed.
Get pump running at normal operating RPM.
With spray booms on (master switch in MANUAL, boom
switches up), adjust AGITATION SHUT-OFF for agitation
desired.
Turn to SPEED TEST SPEED.
Flip to MANUAL.
Flip to HOLD.
Enter TEST SPEED by holding the ADJUST switch to “+”
until display starts increasing.
Adjust display to match your desired maximum spraying
speed.

EXAMPLE

If you plan to spray at a speed of 10 but you may get up
to 12 going downhill and down to 8 going uphill, use 12
for maximum speed and 8 for your minimum speed.

If MANUAL works but spray rate is too high in AUTO, the
minimum flow rate is set too high. If spray rate and pressure
fluctuates greatly in AUTO but not in MANUAL, check for
kinked or sagging hoses. If any other problems exist, see
Troubleshooting Section stating on page 24.

NOTE: Most nozzles can maintain a good pattern over a
maximum speed range of two to one. (If your maximum
speed is 8 you should not go below 4.
10. Turn boom switches on (up).
11. Flip to MANUAL. Booms should begin spraying. (Remote
Run/Hold must be in RUN or have dust cover with
jumper wire installed.)
12. Hold “+” for about 30 seconds to manually increase
nozzle flow and pressure to maximum.
13. Turn to SPRAY RATE, Display shows what your spray
rate would be if you were traveling at maximum control
speed.
14. Adjust THROTTLE valve until the number displayed
equals or slightly exceeds the maximum spray rate you
wish to apply at your maximum control speed.

Make sure Target Application Rate and Delta are returned to
their correct settings when finished.
NOTE: The TEST SPEED is not saved in memory. Therefore,
should you wish to do the pre-field check at a later date
(when changing rates or tips), you will have to reenter the
TEST SPEED.
At this point the pre-field check is complete. You can cancel
TEST SPEED by simply driving the vehicle or by turning
power off. Do not forget to connect the Trak-Star or Radar
if you unhooked it earlier.
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Console Operation

TOTAL LIQUID: Displays total liquid sprayed since counter
was last reset. To reset to zero, place spray selector in
TOTAL HOLD and hold “-” for 3 seconds. NOTE:
LIQUID Attempting to clear when warning
light is on will alter calibration. Flip to
MANUAL to extinguish light, then to
HOLD to clear. Use this measurement
capability to periodically check flowmeter accuracy.
Maximum count is 6553.5. When using the NH3500 Kit, the
console will display total lbs. “N” applied since counter was
last reset.

Switches and Buttons
MASTER SPRAY SWITCH

Selects one of three operation modes.
AUTO
Distance and area count, spray booms will operate
(spray booms will not operate if speed is 0) and console
will control pressure according to speed. (If speed goes
up, pressure increases, if speed goes down, pressure
decreases). Target Application Rate can be changed
using the DELTA rate adjust in the SPRAY RATE or %
ERROR modes.

DISTANCE: An electronic tape measure displaying feet

MAN
Distance and area will count, spray booms will operate
(regardless of speed) and pressure can be manually
increased or decreased with the “=/-” switch. NOTE: In
MAN the servo valve operates at less the 20% of its
maximum speed to allow accurate adjustment.

DIST.

(meters). Does not accumulate while in HOLD.
To reset to zero, place spray selector in HOLD
and hold “-” for 3 seconds. NOTE: Attempting
to clear when warning light is on will alter
calibration. Flip to MANUAL to extinguish
light, then to HOLD to clear. Maximum count
is 65535 ft.

% ERROR: Displays percent deviation from target application

HOLD
Distance and area will not count, spray booms will not
operate and pressure cannot be changed with the “+/-”
switch.

%
ERROR

BOOM SWITCHES

If a boom switch is on (up), its respective boom solenoid
should be on. If any boom switch is off (down), the boost
solenoid should be on. No solenoid should be on if the
console is in HOLD (or in AUTO while speed is 0).

rate. Can be used to monitor how well
the MT-3000 is controlling flow. An error
of 10% or less is generally considered
acceptable.

FLOW RATE: Displays the flow rate being sprayed in GPM

(lpm). When using the NH 3500 Kit,
the console will display lbs. (kg) “N” per
minute that are being applied.

FLOW
RATE

CLEARING TOTALS

Turn rotary selector to the total to be cleared. Put master
switch in HOLD. Hold Adjust Switch to “-” until total clears.

SPEED: Displays speed in miles (kilometer) per

CAUTION
Do not attempt to clear when in Calibrate Mode (red
light on). If red light ins on, flip to MANUAL to extinguish
light, then to HOLD and hold “-” until clear (about 3
seconds). When properly cleared, a total will go to 0 all
at once, not count down slowly.

SPEED

hour.

TEST
SPEED

ROTARY SELECTOR

AREA: Displays actual acres (hectares) sprayed since last

During normal operation, you can view any of seven
(7) different measurements by turning the knob to the
corresponding position.

reset. Does not accumulate while in
HOLD or is all boom switches are off.
To reset to zero, place spray selector
in HOLD and hold “-” for 3 seconds. NOTE:
Attempting to clear when warning light is on
will alter calibration. Flip to MANUAL to extinguish light,
then to HOLD to clear. Maximum Acre Count is 1095.52 X
Distance Cal. After 1095.52 X Distance Cal., the AREA counter
starts over at zero. NOTE: Area sprayed may not agree with
total area covered when band spraying. To correct for
actual area multiply readout by total equipment width and
then divide by band spraying width.

TOTAL
AREA

SPRAY RATE: Displays actual number of gallons per acre

(liters per hectare) being applied. (If your
desired spray rate is under 7.68, the display
will have two decimal place accuracy,
otherwise one decimal point accuracy). When using the
NH3500 Kit, the console displays lbs. (kg) “N” per acre being
applied

SPRAY
RATE
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Console Operation (cont.)
Switches and Buttons (cont.)

DELTA RATE ADJUSTMENT: The Target Spray rate you
entered during calibration represents the amount of chemical
you typically want to apply. Under certain field conditions
you may want to change application rates.

WARNING LIGHT: The Warning Light will come on in

The DELTA you entered during calibration allows you to
change applications rates by flipping the “+/-” toggle switch.
Each time you flip to “-”, the Target Rate will decrease by the
DELTA amount. Each time you flip to “+”, the Target Rate
will increase by DELTA. The DELTA is active only in AUTO
and with rotary switch a SPRAY RATE or % ERROR.

PRESSURE GAUGE: While the pressure gauge itself has
no bearing on the operation of the MT-3000, pressure is
very important and should not be overlooked. Make sure
your Spray Rate, Flow Rate, Speed and Pressure all coincide
with the Spray Tip Manufacturer’s Charts. Learn where your
pressure normally runs and watch for any changes. A change
in pressure normally runs and watch for any changes. A
change in pressure may indicate a problem somewhere in
the system. Make sure the pressure change is not simply due
to a change in Target Sprat Rate or Speed.

AUTO if application error exceeds 10%. If the light stays on
in AUTO, consult the troubleshooting section of this manual.
The Warning Light will also stay on in the CAL mode.

EXAMPLE
DELTA = 1.00 AND target rate set at 8.00.
With master in AUTO and rotary at SPRAY RATE or
% ERROR, Flipping to “-” and releasing will show a new
Target Rate, 7.00 for 2 seconds and return to actual
SPRAY RATE or % ERROR. Another “-” will drop the
Target Rate from 7.00 to 6.00. Flipping “+” will raise
Target Rate from 6.00 to 7.0.

CAUTION:
fertilizer.

NOTE: After using DELTA, the “New Target Rate” will
remain saved in memory until you give another DELTA or
enter calibrate and change your Target Application Rate.
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Do not connect pressure gauge to liquid

Troubleshooting
General

On the next few pages you will find a troubleshooting flow
chart. The purpose of this flow chart is to quickly identify the
source of the problem. To use this flow chart, simply go to
START and follow the arrows. Perform whatever operations
are required and correctly answer all questions. All questions
require a simple yes or no answer which determines the next
action taken.

the problem. Some boxes list more than one component
Don’t just assume one component to be bad, check them
all. Once the most likely component is identified, go to the
Individual Component Test Procedures section, for detailed
information on how to test each component.
If after performing all the test and operations and answering
all the questions pertaining to your problem, you cannot
identify or resolve your problem, our friendly factory
personnel will be glad is assist you. However, please try
this troubleshooting system BEFORE you call the factory
for assistance. Many times you can locate and correct the
problem on you own.

The “Main Problem Questions” are numbered and on the
left side of the page. The middle of the page contains the
steps and any questions required to break down the “Main
Problem” and identify the component at fault. The right
side of the page shows the component most likely causing

MT-3000 Troubleshooting Flow Chart

Overload on
Accessory
Power Line

START

Y

1

Does Display
Light and
Stay Lit?

N

Is Knob
at Cal?

N
Is Power
OK? See
page 29

N

Y
Repair as Required

2

Does Console
Appear Erratic
When Vehicle
is Stopped?

Y

Y

Repair as
Required

Turn Knob
from Cal

N

Y

Is Power OK?
See page 29

Turn Off Engine
and ALL Electrical
Components Except
MT-3000 Console

3

Does Console
Enter and Stay
in Calibration?

N

Is Vehicle
Moving?

N
Is Master
in Hold?

N

Y
Enter Cal.
page 20

4

Can Calibrate
Numbers be
Changed?

N
N

Is Red
Light On?

Hold “+/-”
Switch in Opposite
Direction
Y

Y

Continued on next page

Disconnect
Trak-Star

Flip to Hold
Y
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Harness
or Console

Electrical
Interference
Section
Page 29

N

N
Stop Vehicle

N

Does Display
Light Up?

Y

Y
Is Display
Erratic?

Does Display
Light Up?

Temporarily
Disconnect
All Cables
w/Accessory.
Power
See page 29

Console

Y
Y

Is Trak-Star
Connected?

N

Do Cal. Numbers
Change?
Y
Some Cal. Values
Have Upper and
Lower Limits

N

Console

Troubleshooting (cont.)
General (cont.)

MT-3000 Troubleshooting Flow Chart

Continued from Previous Page
Re-calibrate and
Exit Properly

5
6
7

Does Console
Remember
Cal. Numbers
Does Console
Remember
Totals?
Y
Does Speed
Register?

N
N

Was Cal. Exited
Properly?

Y

Console

N

N

Y

Console

Turn to speed and
Perform Console
Input Test

Does
Console
Respond?
N

Is Trak-Star
Installed?

Y

Is Seeker
OK?

N

Perform Magnet
Sensor Test

8

Y

Is Trak-Star
Installed?

9

N

N

Are Magnets
Installed
Properly?

Y
Y

Does Console
Count Distance?
N

11

Is Distance
Correct?

N

Y
Y

Is Master
Switch
in Hold?
Install Dust
Cover with
Jumper Wire

Perform Auto Calibration
Distance/Speed

Y
Continued on next page

Temporarily
Install Dust
Cover with
Jumper Wire

Flip to
MAN.

Go to Box
Number 7

10

Sensor
Harness

See Trak-Star
Troubleshooting

Y

Does Console
Count Distance?

Magnet
Installation
Y

Perform Auto Calibration
Distance/Speed

N
Does Speed
Work?

Replace
Sensor

N

Y
Is Speed
Correct?

See Trak-Star
Troubleshooting

Y

Adjust as
Required
Is Speed
Erratic?

Console
Harness

N
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Remote
Run/Hold
Switch or
Sensor

Y
N

N

Is Remote
Run/Hold
Installed?
Is Dust Cover
with Jumper
Wire Installed

Does Distance
Count?
N
Y

Console
Harness
Jumper
Cover

Troubleshooting (cont.)
General (cont.)

MT-3000 Troubleshooting Flow Chart

Continued from Previous Page

12

Does Distance
Count in Hold?

Console

Y

Y
Does Distance
Count?

Is Master
in Hold?

Is Remote
Run/Hold
Installed
N

Set Remote
R/H to Hold

Y

Unplug Jumper
Cover from
Main Harness

Does Distance
Clear Properly?

N

Does Area
Count?

N

Put Master
in Hold

Flip to MAN.
Then to Hold

N
Is Master
in Hold

Y
Is Red
Light On?

Y

Y

Master in MAN.
Remote in RUN
(Jumper Cover
Installed) and
Boom Switches On
Load Required on
Solenoid Wires

15

Is Area
Correct?

16

Does Area
Count in Hold?

N

Does Area Clear
Properly?

17

Y

Continued on next page

Y

Console
Harness

N

Is Width
Zero?

Console
Power at
Solenoid Wires?

N

Connect a 12V Light
Bulb fro Solenoid
Wires to Frame Ground

Does Area
Count?
N
Go to Box
Number 10

Does Distance
Count?

N

Y
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Console
Harness

See Page 35
“Verifying Counts”
Y
Could Overlap
be Responsible?

Y

N

N

Console

Console
Go to Box Number 12
Y
Did Light
Go Off?

Flip to MAN.
Then to Hold
Y
Is Red
Light On?

Circuit Breaker
Console Harness

N

Y

Y

N
Is Width
Correct?

Y

Set Remote
R/H to Hold

N

Does Distance Count in Hold?
Y

N
Is Master
in Hold?

Go to Box
Number 13

Enter Correct Width
in Inches/Meters

Put Master
in Hold
N

N

Y
Did Light
go Off?

Y

Go to Box
Number 11
N
Is Distance
Correct?

Does Distance
Count?

Does Distance N
Count?
Y

Enter Correct
Width in Inches

14

N

N

N

13

Unplug Remote
Run/Hold from
Main Harness

N
N

Console

Troubleshooting (cont.)
General (cont.)

MT-3000 Troubleshooting Flow Chart
Breaker Console
Harness

Continued from Previous Page

18

Are Boom
Solenoids
Installed
N

Y

Master in MAN.
Remote in RUN
(Jumper Cover Installed)

Do Booms
Turn On?
Y

N
Power at
Solenoid Wires?

N

Y

Console

Y
N

Do Boom Switches
Operate Backwards?

Do Booms
Turn On?

Y

Power at
Solenoid Wires?

N

Solenoid
Valve

N

Solenoid
Valve

Dual 12 V Battery
Power System

19

20

Does Flow
Rate Register?
Y

N

Is Flow Rate Y
Erratic in MAN.
N

Turn to Flow Rate
and Perform
Console Input Test

Does Console
Respond?
Y

Y
Is Sensor OK?
N

Perform Magnetic
Sensor Test

Master
in MAN.

Is Pressure
Steady?

Console or
Harness

N

Y
Is Flow
Rate Erratic?
N

Connect Speed Sensor
to Flow Input of Main
Harness. Spin Wheel or
Drive a Steady Speed

Y

N

Flowmeter
Sensor
Console or
Harness
Flow Sensor
or Meter
Plumbing
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Does Total
Liquid Count?
Y

N

Does Flow
Rate Register?
Y

N

Go to Box
Number 19
Console

Perform Auto Calibration

22

Is Total
Liquid Correct?

Y
Is Total Liquid
Consistent?

N

Put Master
in Hold

23

Does Total
Liquid Clear
Properly?
Y

Continued on next page

N
Is Master
in Hold

Flip to MAN.
Then to Hold
Y

Y
Is Red
Light On?

27

Flowmeter,
Flow Sensor or
Console Harness

N

Did Light
Go Off?
N
N

Console

Troubleshooting (cont.)
General (cont.)

MT-3000 Troubleshooting Flow Chart

Continued from Previous Page

24

Does Spray
Rate Register?
Y

Does Flow
Rate Register?
N

N

Does Speed
Register?
N

Y

Go to Box
Number 7

Go to Box
Number 19

25

On Vehicles with Two
12 Volt Batteries, Make
Sure all Power Wires Go
to Only One Battery

Does Spray Rate
Read 655.3?
N

Does Area
Count?
N

Y

Y

Console

Go to Box
Number 14

Does Area
Count?
N

Y

Console

Go to Box
Number 14

26

Can Pressure
be Adjusted
Using “+/-”
in MAN?

Do Servo Wires
Have Proper
Signal?
N

N

Does Area
Count?

27
28

Does “+”
Increase and
“-” Decrease
Pressure?
Y
Did System
Pass Pre-field
Checkout?

Y

Does Servo Valve
Open and Close?
Y

N

Console
Harness

N

Reverse Servo Wires

N

Perform Pre-field Preparation
and System Checkout
Check Target
Application Calibration

Does Spray
Rate Go High?

N

Is Spray
Rate Steady?

Y

Y

Is Error
at 0%

Console
Y

Y

Y
Is Spray Rate
N
Correct in AUTO?

Plumbing

Go to Box
Number 14

Minimum Flow
Rate High

29

Servo Harness
Console

N

Can Spray Rate be N
Reached in MAN?

N

N
Plumbing

30

According to the Manufacturer’s
Tip Chart and the Formula on page N
9, Does Flow Rate, Speed, Width,
Spray Rate and PSI Check Out?

Is Total
Liquid Correct?
N

Y

Is Area
Correct?
N

Y
System Checks
Out OK

Go to Box
Number 22
28

Go to Box
Number 15

Y

Plumbing

Troubleshooting (cont.)

Checking Individual Components
CONSOLE

12 VOLT
TEST LIGHT
SHOULD LIGHT

The only way to field test a console is to connect it to a
harness on a vehicle with a known working MT-3000 system
or install it on an EPOP (electronic point of purchase) display
stand. NEVER try to direct wire the connector of an MT-3000
console.

POWER FROM
PIN 13 TO PIN
INDICATED BY
CHART TO RIGHT

HARNESS

The main harness can be checked using a DC Volt Meter
or test light. Unplug the main harness from the console.
Disconnect all three-pin connectors (speed, flow, remote
run/hold, servo and boom solenoids). Connect all power
wires . See page 11.
Connect one test probe to a good frame
ground. Touch the other test probe to
pin 13 of the harness connection. See
Illustration to the right. Power should be
present (meter reads about 12 V or test
light lights.). If no power, check the large
orange wire to battery. Now touch one
probe to pin 13 and the other to pin 7.
If no power, check the large blue wire to
the battery.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

ORANGE

BLUE

GROUND

ELECTRICAL INTERFERENCE

PINS 1, 3 & 14
HAVE FLAT SIDES

Erratic operation may be a result of electrical interference
from ignition wires or inductive loads (electric clutch, fan,
solenoid, etc.). You may need to relocate the console and/or
wiring or install noise suppressor and/or resistor spark plugs
or wires.

Now touch one probe to pin 10 and the other to pin 7. Power
should be present when the ignition switch is turned on. If
not, check the small orange power wire.
To test the rest of the harness, use a clip lead or other jumper
wire to ground the pin indicated by the following chart.
Connect one test probe to pin 13 and touch the other probe
to all the other pins one at a time. The chart shown which
ones should have power. If too many pins have power, there
is a short in the harness. If the indicated pins do not have
power, there is a poor connection at the large orange battery
wire, or the grounding jumper, or a break in the harness.
There should always be power between pions 13 and 7.
Ground this Pin

Red
White
Black

1
4
2

Speed Input

Red
White
Black

8
4
2

Flow Input

Red
White
Black

5
4
2

Boom Solenoids

Red
White
Black

12
9
6

Servo Valve

Red
White
Black

15
11
14

(Shortest Cable)

(Yellow Tie)

(Green Tie)

(Black Tie)

(Reversed Connector)

Small Brown Wire

ACCESSORY POWER

The white wire of the main harness speed, flow and remote
Run Hold cables supplies 12 volt power to optional accessories
such as the Trak-Star Ultrasonic Speed Sensor. If this wire
shorts to ground, the console’s thermal overload will trip and
shut down the entire MT-3000 system. Remove the short
and turn power off for 30 seconds to reset.

INPUTS

Provided the main harness checks out OK, the console’s
speed and flow inputs can be checked fa follows:

Wire Color Power at Pin

Remote Run/Hold

GROUND THE
WIRE INDICATED
BY THE CHART

•

If checking speed, turn to speed and disconnect the
speed sensor (yellow tie).

•

If checking flow, turn to flow rate and disconnect the
flow sensor (green tie).

Then using a clip lead or other jumper wire (paper clip bent
in a “U”) short together several time rapidly. The two outside
pins of the appropriate connector of the main harness are
OK. If the monitor does not respond, the monitor or the main
harness is defective.
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Troubleshooting (cont.)

Checking Individual Components

(cont.)

TRAK-STAR ULTRASONIC SPEED SENSOR

SOLENOID VALVES

Make sure the Trak-Star is emitting a “crackling sound”. If
not, check the power at pins A (white wire) and B (blue wire)
of the adapter cable six-pin connector. Make sure the blue
wire is securely connected to a good ground frame.

Following the manufacturer’s recommended troubleshooting
procedures.

SERVO CONTROL SIGNAL

Put master switch in MANUAL, Remote Run/Hold in RUN
and Boom Switches ON. Using a voltmeter or test light,
check from a good frame ground to each servo wire. You
should get about 6 volts (dim light). Holding the “+”
switch should cause the red wire to pulse towards 8 volts
(light pulses dimmer). Holding the “-” switch should show
opposite results. If the servo control signal checks OK but
a known working servo valve will not run or takes longer
than 20 seconds to go from one end to the other, check for
low voltage or poor connections on the small orange power
wire.

If the ground surface on which you are traveling is too
smooth (some blacktop and concrete, especially wet or
Ice, etc), the speed reading may be zero, erratic or slow to
respond. If the Trak-Star is making sound and the ground is
not too Smooth, try mounting the Trak-Star pointing forward
and as far to the front of the vehicle as possible. (Echo
interference problem. See Trak-Star Installation/Operator’s
Manual for more information).

MAGNETIC SENSOR

Magnetic sensors may be checked with an ohmmeter or
continuity tester. (CAUTION: Maximum current is .200
amps, exceeding this limit could damage the sensor).
Connect the test probes to the two outside pins of the
magnetic sensor’s three-pin connector. With no magnet near
the sensor, there should be no continuity - infinite resistance.
With a magnet near the sensor, there should be continuity
- near zero ohms resistance. With one probe touching the
threaded case of the sensor and the other probe touching
one pin at a time, there should be no continuity.

SERVO VALVES

The best way to test a servo is with the console. With the
master switch in MANUAL, Remote Run/Hold in RUN and
Boom Switches ON. Holding the “+” switch should close the
servo and the “-” switch should open the servo (provided the
console passes the Servo Control Signal test). You may also
use a nine volt transistor battery. Connecting the battery
to the servo should cause the servo to run. Reversing the
battery connections should run the servo the other direction.
The servo should run smoothly from one end to the other.

MAGNET INSTALLATION

Disconnect speed sensor (yellow cable tie near connector)
from main harness. Connect an ohmmeter or continuity
tester to the two pins of the sensor cable connector and
slowly rotate the wheel. (CAUTION: Maximum current is
.200 amps, exceeding this limit could damage the sensor).
When a magnet comes near the sensor the sensor should
close (continuity or 0 ohms). As the magnet goes away, the
sensor should open (no continuity or infinite resistance).

FLOWMETER

REMOTE RUN/HOLD SWITCH

Plumbing is a very important factor in the proper performance
of the MT-3000 system. The following chart will help you
determine what area of the plumbing may be causing your
problem. It is assumed that your plumbing functionally
matches the system diagram layout. Be certain that the servo
valve and flowmeter are functioning properly. Also, make
sure you have the correct tips for the speed and intended
spray rate. And don’t forget the obvious such as leaks, kinked
hoses and plugged or worn tips. If you need more detail
than the chart provides, read the Pluming Guidelines section
starting on page 33.

Shaking the flowmeter end to end should produce a “rattling”
sound (shaft end play). Blowing in meter from either end
should spin turbine freely. If the turbine spins freely but the
meter will not register flow with a known working sensor,
the turbine may be incorrectly installer or have damaged
magnets. See page 34 for details on inspection and cleaning.

PLUMBING

Connect an ohmmeter or continuity tester to the leads of the
Remote Run/Hold Switch or sensor). With the Remote Switch
in the hold position, there should be no continuity - infinite
resistance. With the Remote Switch in the run position ,
there should be continuity - near 0 ohms.

JUMPER COVER

Connect an ohmmeter to the pins of the dust cover with
jumper wire. There should be continuity - near 0 ohms.

CIRCUIT BREAKER

The console’s internal circuit breaker will trip when the
combined current of all three boom solenoid wires and the
boost solenoid wire reach approximately 20 amps. When
the circuit breaker trips, power is removed from the boom
and boost wires and area will not count. To reset the circuit
breaker, turn the monitor off for 10 seconds or more,. If the
breaker continues to trip, check your wiring.
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Troubleshooting (cont.)

Plumbing Troubleshooting Chart
SYMPTOM

POSSIBLE CAUSE

POSSIBLE SOL UT ION

Loses pressure in MAN

Pump Air-lock

Clean strainer
Larger hoses

Little or no pressure adjustment in MAN

Too much restriction in servo loop

Larger hoses and fittings
No sharp bends

Pressure won’t go high enough in MAN Pump starved or too small
Too much agitation

Larger hoses
Reduce agitation

Throttle, range adjust or pressure relief valves Adjust
Pressure won’t go low enough in MAN. Throttle and/or range adjust valve

Adjust

Pressure fluctuates in MAN.

Install surge arrester

Surges from positive displacement

Pressure, Speed and Spray Rate do not Inaccurate pressure reading
check out according to tip charts.
Dirty or worn tips

Use a different gauge & check each boom

Pressure, speed and spray rate don’t
check out according to tip charts

Use a different gauge and check each
boom

Inaccurate pressure reading
Dirty or worn tips

Clean or replace

Clean or replace

Pressure always goes too high in AUTO

Minimum Flow Rate too High

Re-calibrate

Pressure fluctuates greatly in AUTO

Sagging or kinked hoses

Support or replace hoses

Throttle valve too far closed

Adjust throttle and range valves

Pump starved or too small

Larger hoses
Larger pump
Clean strainer
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Plumbing Guidelines

PUMP

The pump must have enough capacity to satisfy the agitation,
servo and flowmeter sections of the plumbing. To determine
if your pump is large enough you must add up the gallons
per minute of all three sections. The following example will
take you through the steps involved.

General

In order for your sprayer to function properly, it must be
correctly plumbed. The system diagrams (on pages 10 and
12) show the plumbing configuration that works best with
the MT-3000 Sprayer Controller. This section will explain
the purpose of each component, list some problems it can
cause and recommend some possible solutions to those
problems.

EXAMPLE

Let’s say our example sprayer has a 300-gallon tank with
a Spraying Systems 6290 SC-8 Jet Agitator. The agitator
uses 10.2 GPM at 40 PSI.
The sprayer has a 40’, three-section boom. Each section
is 160” with four tips at 40” for a total of 12 tips. We plan
to put on a 25 GPA at 5 MPH and in some areas of the
fields we may want to use the Delta feature and increase
our rate to 30 GPA and in other areas decrease to 15 GPA.
After checking the tip charts we find that a TK-5 Floodjet
has a range of 14.9 to 30 GPA at 5 MPH. According to the
charts, to get 30 GPA at 5 MPH with a TK-5, the pressure
must be 40 PSI. At 40 PSI a TK-5 will spray 1.0 GPM. So, 12
tips at 1.0 GPM each is a total of 12 GPM.

A word about pressure drops: All hose, valves and fittings
(especially elbows) cause undesirable pressure losses. Keep
hoses as large as practical. Don’t use longer hoses than
necessary. Avoid bends whenever possible. Use as few
fittings as possible. Use full port valves or the next larger size
valve. Long hoses should be supported to avoid sagging and
kinking. Many spray tip manufacturers have charts showing
pressure drop for various fittings and hose sizes.
Now let’s break the system diagram into five sections and
cover each one separately. The five sections are the pump
inlet line, the agitation line, the flowmeter (boom) line, the
servo line and the pump itself.

Now let’s add everything together.
Agitation		
Spray tips		
Servo
			

PUMP INLET

The hose connecting the tank to the pump should be at
least as large as the pump inlet port. In most cases 1¼” is a
good size. The valve in this line is for complete tank shut-off
only and should always be fully open during operation. If
this hose is too small or the valve is partially closed, you may
not be able to reach your high end goals and pump damage
could occur.

10.2
12.0
5.0
27.2 Total GPM

The above addition shows that the system needs 27.2
GPM at 40 PSI. If we add a 10% margin (27.2 x 1 = 2.72
and 27.2 = 29.92), we have about 30 GPM. To be sure
we have enough volume, the pump should be able to
deliver 30 GPM or more at 40 PSI.

AGITATION

The size of the agitation line is dependent upon the amount
of agitation required which is determined by the size of the
tank and the type of chemical being used. In most cases a 1”
hose is large enough.

SERVO

On the system diagram, the hose between tee “B” and the
servo can usually be 3/4” but 1” will also work. The hose
between the servo and tee “C” should be at least as large as
the servo. If these lines are too small, you may experience
little or no pressure adjustment.

FLOWMETER

The line feeding the flowmeter and the boom shut-off valves
should be at least as large as the flowmeter. The size of
lines going from the shut-off valves to each boom section
depends on the flow rate of each boom.
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Valve Purpose and Adjustments
TANK SHUT-OFF VALVE

BOOST SOLENOID VALVE

The tank shut-off valve is for convenience only. It allows you
to work on the plumbing without draining the tank. It should
always be fully open during operation.

The Boost Solenoid and Boost Adjust are required to insure
enough bypass when a boom section is turned off.

EXAMPLE

AGITATION SHUT-OFF VALVE

You are finishing up a field on a point row. You have
reduced your speed in anticipation of the fence or other
obstacle ahead. The servo has automatically opened
completely to compensate for the speed change. Now
you turn one boom section off. The pressure would
normally increase and you would over apply because
the servo was already providing maximum bypass. With
the boost installed, the instant you turn a boom off, the
boost valve opened. Provided the boost adjust has been
properly set, the servo does not have to compensate for
a pressure change and your rate will be maintained.

The agitation shut-off valve is mostly for convenience. It
allows you to work on the plumbing without draining the
tank. It should normally be fully open during operation.

PRESSURE RELIEF VALVE

The pressure relief valve is used to avoid excessive pressure
when the booms are turned off. Start with the “T” handle
screwed mostly out. Slowly bring pump up to operating RPM
(make sure pressure does not go too high). Put the MT-3000
in MAN and turn boom on. Hold adjust switch to “+” for
about 30 seconds to fully close servo valve. Put the MT-3000
in HOLD. Booms should shut off. Now slowly screw handle
in until maximum desired pressure is reached. Lock handle in
place with locking nut or collar.

BOOST SOLENOID VALVE ADJUSTMENT PROCEDURE
Turn the SPEED TEST SPEED.
Flip to MANUAL.
Flip to HOLD.
Enter TEST SPEED by holding the ADJUST switch to
“+” until display starts increasing.
5. Adjust display to match desired control speed.
6. Turn boom switches on (up).
7. Flip to MANUAL.
8. Turn the SPRAY RATE.
9. Using “+/-” adjust display to show desired SPRAY
RATE.
10. Using boom switches, turn the largest boom off.
11. Adjust BOOST ADJUST valve until display gain
shows your desired SPRAY RATE.
1.
2.
3.
4.

Note: Spraying Systems 144H DirectoValve has a maximum
pressure rating of 100 PSI (7 bar).

RANGE ADJUST VALVE

The range adjust valve is required when the pump is much
larger than necessary. When the range valve is opened,
some of the liquid will be bypassed around the pump to
avoid “overloading” the rest of the system. The setting of the
range adjust valve is determined by the throttle valve. Start
with the range valve fully closed and perform the Pre-field
System Checkout. If the throttle valve needs to be more than
two thirds closed, open the Range valve slightly and perform
the Pre-field System Checkout again.

THROTTLE VALVE (Bypass Plumbing)
The throttle valve limits your high end to maximize servo
performance. Start with throttle valve fully open and
perform the Pre-field System Checkout.

NOTE: When using a boost solenoid valve on sprayers
equipped with two (2) booms, the unused boom (WIDTH =
0) must be turned on (switch up).

EXAMPLE

With the throttle fully open and servo fully closed, you
may be able to get 50 GPA at 5 MPH when you only
want 25 GPA. If you were to simply open the servo you
may be able to get down to 25 GPA, but if your speed
should drop to 3 MPH, the servo can’t open any farther
and won’t be able to maintain 25 GPA. Therefore, if you
leave the servo closed and close the throttle until your
high end has dropped from 50 GPA to about 30 GPA, the
servo has a greater operating range.
The throttle valve pictured in the system diagram is a
needle valve (Spraying Systems Type 12690 or 12795).
A ball valve may be used but is more difficult to adjust
and keep adjusted. Do not install a pressure regulator or
relief as a throttle valve.
If the throttle valve is closed too much, PSI may fluctuate
greatly in AUTO.
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Care and Maintenance

ASSEMBLING THE FLOWMETER

Stainless steel meters use a Teflon gasket. Sealants are
normally not required. Plastic meters use an o-ring (Quadring). Apply a small amount of silicon grease for lubrication.
Gaskets and o-rings may be reused several times but
eventually may need replacement.

General
CABLES

Always use dust caps. Mate dust caps when cables are
connected. Install dust caps when cables are disconnected.

Place the turbine in the non-sensor housing. Position gasket
/o-ring; carefully place sensor housing over turbine. Drop all
screws into holes. Hold nuts (and lock washers on stainless
meters) in place and finger-tighten screws. Ensure proper
placement of gasket/o-ring and evenly tighten all screws.
Attach tag.

CONSOLE

If the console is not to be used for an extended period
of time, such as over winter, disconnect and store inside.
Protect main harness 15 pin connector from the weather,
NOTE: Wrap in plastic bag and secure with tape. The
console is not weather resistant. DO NOT expose to
moisture. DO NOT pressure wash the console. Wipe clean
with damp cloth.

After assembly, shaking flowmeter end-to-end should
produce a “rattling” sound (shaft end play). Blowing into
the meter from either end should cause the turbine to spin
freely. If the turbine only spins from one direction, install the
flowmeter so that the liquid flows in that direction (service
may be required).

SERVO & SOLENOID VALVES

Flush thoroughly with clean water after each use. Drain
completely if you expect freezing temperatures.

FLOWMETER

For maximum accuracy the flowmeter should be mounted
in a vertical position. Recalibration is required before field
operation.

Flush thoroughly with clean water after each use. When not
in use for an extended period of time, such as over winter,
store inside with plastic plugs installed in ends.

FLOWMETER CLEANING AND REPAIR

COMPLETE ASSEMBLY
FM500 FLOWMETER
P/N 11971

IMPORTANT: Opening the flowmeter will void the
Flowmeter Calibration value assigned to your unit.
However, you may need to take the flowmeter apart for
periodic cleaning or to remove an obstruction.

O-RING
P/N 10605
HOUSING FM500
P/N 20186
HOUSING FM500
P/N 20187

If you can shake the flowmeter from end-to-end to produce
a “rattling” sound (shaft-end play), or if you can blow into the
meter from either end and cause the turbine to spin freely,
your flowmeter DOES NOT need cleaning. If you CANNOT
hear the “rattling” sound or get the turbine to spin freely,
your flowmeter needs to be cleaned. See Illustrations below
for reassembly instructions.

ROTOR w/MAGNETS
P/N 10598

Complete Assembly
FM750 GFN Flowmeter
Quad-ring
P/N 13783

OPENING THE FLOWMETER

Cut the calibration tag retaining wire. Remove the screws
and disassemble the flowmeter. Do not attempt to remove
the sleeve bearings from the flowmeter housing.

Housing FM750 GFN

Use warm water and if necessary, a mild detergent and a
soft bristle brush to clean all parts. Do not use solvents or
diesel fuel to clean the flowmeter. A magnet works well for
removing fine metallic particles from the turbine.

Housing FM750 GFN
(Non Sensor)

Turbine
P/N 14836

New Shaft

Inspect all parts. Check for excessive bearing or shaft wear.
The shaft will wear shorter until the turbine drags on the
housing. Illustration to the right shows you what a new shaft
looks like. When the shaft is worn to the point of drag, the
turbine must be replaced.
On a flat surface, place each housing half on end. Set and
spin the turbine in each half. It should spin freely. If it does
not spin freely, remove the turbine, wipe the shaft and try
again. If is still does not spin freely, the shaft or bearings may
have excessive wear. (Service may be necessary.)

Complete Assembly
FM750 SS Flowmeter

Gasket

Housing FM750 SS

Housing FM750 SS
Turbine
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(Non Sensor)

Useful Information
General

UNITS OF MEASURE
1 foot = 12 inches
1 inch = 2.54 cm
1 meter = 100 cm
1 km - 1000 m
1 pint = 2 cups
1 gal. = 4 qts.

VERIFYING COUNTS

1 mile = 5280 feet
1 acre = 43560 sf
1 hectare = 10,000 sq. meters
1 cup = 8 oz.
1 quart = 2 pints
1 gal = 128 oz.

Temporarily enter a flowmeter calibration of 10.0. Clear
TOTAL LIQUID to zero. Temporarily disconnect flow sensor
cable. Use a clip lead or other jumper wire (paperclip bent
in a “U”) and short together the two outside pins of the
main harness flow cable (green tie). Each time the pins are
shorted, the monitor should count a TOTAL LIQUID of 1
(3.78 for metric) therefore, shorting the pins 10 times would
be 1.0 Total Liquid. Hence the equation TOTAL LIQUID =
NUMBER OF PULSES/FLOW CALIBRATION. (Multiplied 3.78
for metric). Due to “switch bounce”, you may get more than
one count each time you short the wires.

EQUATIONS

Flow Rate = Speed x Spray Rate x Width
Constant
American English (Width is in feet and constant = 495)
Metric (Width is in meters and constant = 600)

DISTANCE

Total Liquid = Number of flow pulses/flow calibration
(Multiply by 3.78 for metric.

Temporarily enter a Speed Cal of 12.0 (1.00 for metric). Clear
DISTANCE to zero. Put master in MAN and Remote Run/Hold
in RUN (jumper cover installed). Temporarily disconnect
speed sensor cable. Use a clip lead or other jumper wire
and short together the two outside pins of the main harness
speed cable (yellow tie). Each time the pins are shorted, the
monitor should count one(1) foot (meter) therefore, shorting
the pins 10 times would be 10.0 feet (meters). Hence the
equation DISTANCE = NUMBER OF SPEED PULSES X SPEED
CAL. (For English ÷ by 12). Due to “switch bounce”, you may
get more than one count each time you short the wires.

Distance = Number of speed pulses x speed calibration
(Divide by 12 for English)
Area = Distance x Width
Constant
American English (Distance and width are in feet and constant
= 43560.
Metric (Distance and width are in meters and constant =
10000.

AREA

Clear AREA and DISTANCE. Put master in MAN and Remote
Run/Hold in RUN. Turn boom switches on. Accumulate
some feet by driving or with a jumper as indicated above.
Using the equation AREA = DISTANCE X WIDTH OVER
CONSTANT, calculate area and compare to area reading on
the monitor. (A load may be required on solenoid wires to
validate the width of boom switches that are on).
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Specifications
CONSOLE (P/N 10365)
12 volt positive or negative ground with built-in switching
regulator. High intensity vacuum florescent display. Current
draw is less than 1 amp without solenoids.

SPARE PARTS AND ACCESSORIES

The following parts are available from you local Micro-Trak
dealer or directly from the factory. Prices and specifications
are good for the U.S.A. only and subject to change without
notice.

CONNECTOR SYSTEM

When ordering parts, specify product model, description of
parts you want to order and their respective part number. All
parts carry 90 day warranty.

Packard Electric “Weather Pack” sealed automotive type
connectors.

FM750 GFN FLOWMETER (P/N 11501)

PART NUMBER		DESCRIPTION

Flow capability is 2-40 GPM (7.5 - 151 lpm) with a 4 PSI (.27
bar) pressure drop at 40 GPM (151 lpm). Pressure range to
150 PSI (10.3 bar). Maximum liquid temperature 130° F (54.4°
C). Materials are glass-filled nylon housing, nylon turbine
with stainless steel shaft and bearings.

FM750 SS FLOWMETER (P/N 10131)

Flow capability is 2-40 GPM (7.5 - 151 lpm) with a 4 PSI (.27
bar) pressure drop at 40 GPM (151 lpm). Pressure range to
150 PSI (10.3 bar). Maximum liquid temperature 130° F (54.4°
C). Materials are 304 and 316 stainless steel, teflon, nylon,
tungsten carbide and carbon graphite. (Other materials
available).

FM500 FLOWMETER (P/N 11594)

Flow capability is .5 - 5 GPM (1.9 - 19 lpm) with a 1 PSI (.07
bar) pressure drop at 5 GPM (19 lpm). Pressure range to 500
PSI (34.5 bar). Maximum liquid temperature 130° F (54.4° C).
Materials are glass-filled polypropylene housing and nylon
turbine, special alloy shaft and jeweled bearing system.

FM2000 FLOWMETER (P/N 11259

Flow capability is 19 - 198 GPM (72 -750 lpm). Pressure
range to 285 PSI (19.6 bar). Materials are rilsan housing with
stainless steel turbine and bearings.

M-T 1” SERVO VALVE (P/N 11218)

6-8 RPM @ 6 volts DC. Maximum recommended operating
pressure 150 PSI (10.3 bar). Glass filled nylon body, stainless
steel butterfly and viton seal.
• Flow Rates @ 20 PSI (1.4 bar) drop:
Open = 67 GPM (254 lpm)
Half = 29 GPM (110 lpm)
Closed = 3.5 GPM (13.2 lpm)
• Flow Rates @ 40 PSI (2.7 bar) drop:
Open = 95 GPM (360 lpm)
Half = 42 GPM (159 lpm)
Closed = 5 GPM (19 lpm)

M-T ¾” SERVO VALVE (P/N 11522)

6-8 RPM @ 6 volts DC. Maximum recommended operating
pressure 150 PSI (10.3 bar). Glass filled nylon body, stainless
steel butterfly and viton seal.
• Flow Rates @ 20 PSI (1.4 bar) drop:
Open = 37 GPM (140 lpm)
Half = 16 GPM (60 lpm)
Closed = 1.4 GPM (5.2 lpm)
• Flow Rates @ 40 PSI (2.7 bar) drop:
Open = 51 GPM (193 lpm)
Half = 23 GPM (87 lpm)
Closed = 2 GPM (7.5 lpm)
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12069		
10013		
10045		
10075		
10080		

Magnet (6 each)
Speed Sensor Mount Bracket
14” (35 cm) Black Cable Ties
Hardware Bag
Magnet Clip

11501		
10131		
10365		
10423		
12245		

FM750 GFN Flowmeter (no cable)
FM750 SS Flowmeter (no cable)
Console Only - MT-3000
Console Mount Knob (1)
MT-3000 Reference Manual

11218		
11522		
10416		
10417		
11311		

1” MT Electric Servo Valve 0-150 PSI
¾” MT Electric Servo Valve 0-150 PSI
3’ (1 m) Speed Sensor Cable
3’ (1 m) Flow Sensor Cable
5’ 1.5 m) Servo Valve Cable

10419		
10445		
10447		
10449		
10450		

3’ 91 m) Solenoid Cable
Female Dust Cover
Male Dust Cover
10’ (3 m) Extension Cable
5’ (1.5 m) Extension Cable

10474		
10477		
10485		
10487		
10422		

Compression Fitting Kit
Terminal Fitting Kit
Pressure Tubing Extension Kit
MT-3000 Run/Hold Kit
Console Mounting Bracket

00216		
10415		
11503		
10137		
00118		

Electric Solenoid Valve (1)
Main Wiring Harness
O-Ring. FM750 GFN Flowmeter
Gasket, FM 750 SS Flowmeter
Boost Solenoid Kit

00119		
00125		
00132		
11259		
11335		

Convenience Kit
Trak-Star Ultrasonic Speed Sensor
FM500 Flowmeter (w/3’ cable)
FM2000 Flowmeter (no cable)
1” MT HP Servo Valve 0-300 PSI (0-21 bar)

11547		
00141		
10876		
10829		

¾” MT HP Servo Valve 0-300PSI (0-21 bar)
NH3500 Kit
15’ (4.5 m) Extension Kit
20’ (6 m) Extension Kit

Anhydrous Ammonia
General Description

in the OFF position.

All plumbing components have a certain amount of restriction.
These restrictions cause a pressure drop which allows some
of the anhydrous ammonia to partially vaporize as it flows
from the tank. The amount and density of the vapor can
vary greatly, therefore vapor cannot be accurately measured.
The purpose of the NH3500 system is to condense the vapor
back into a liquid which can be accurately measured and
controlled.

Pre-Installation
Make certain that your application is within the capabilities
of the system. Under ideal conditions, the NH3500 system is
capable of 6000 lbs (2727 kg) of NH3 per hour (83 lbs/3.7 kg
“N” per minute) maximum and 600 lbs. (273 kg) NH3 per hour
(8.2 lbs./3.7 kg “N” per minute). When operating conditions
are less than ideal, the system’s minimum capacity may
increase and its maximum capacity my decrease.

The system uses standard plumbing from the nurse tank.
Material from the applicator’s brake-a-way coupler hose
enters the NH3500’s shut-off valve through a strainer and
flow into the heat exchanger’s “hot “ side. The “hot” side
is high pressure (slightly less than tank pressure). Liquid
anhydrous ammonia from the hot chamber flows through
the stainless steel flowmeter and into the stainless steel
servo valve.

To calculate your application in lbs./kg of “N” per minute,
apply the following formula to your operation.
“N” FLOW RATE = SPEED x WIDTH x SPRAY RATE / CONSTANT.
* English width is feet, constant 496 and Metric width is in
meters, constant 600.

The pressure changes from high to low at the servo valve
butterfly. “Low pressure” is between 10 and 60 PSI (.7 to .41
bar) depending on application rates and temperature. The
majority of the liquid from the servo valve continues on to
the manifold and out to the applicator knives.

Go through the equation twice, first using your maximum
lbs/kg per area and maximum speed, and then using your
maximum lbs/kg per area and minimum speed. If your
maximum is over 82 lbs. (37 kg) of “N” per minute, you
must lower your speed or application rate or both. If your
minimum in under 8.2 lbs. (3.7 kg) “N” per minute, you must
raise your speed or application rate or both. Figures based
on 45° F/4.5° C and high capacity plumbing fittings.

A small outlet on the low pressure side of the servo allows
some of the liquid (5-10% of total NH3) to enter the heat
exchanger’s “cold” side. The “cold” side is very low pressure
(ideally atmospheric)). This liquid vaporizes at nearly -28° F
(-33° C). The thermal connection between the two chambers
of the heat exchanger cools the incoming anhydrous
ammonia below its dew point.
This condenses all vapors on the high pressure side of the
system and provides the flowmeter with 100% liquid which
can be accurately measured and controlled.
The material used for the refrigeration process is completely
vaporized by the time it leaves the cold side of the heat
exchanger. The vapor is directed to four special vapor tubes
attached behind standard liquid tubes and injected into
the soil. This material has already been measured by the
flowmeter and therefore all material incorporated into the
soil registers ion the monitor.
When the unit is turned off, the small amount of liquid in the
heat exchanger will begin to spin. In vapor form, the pound
or two of liquid may register as much as 25 lbs (11kg) on
the monitor. This condition is eliminated by using of a Hold
Cutout Module. The Hold Cutout Module is installed at the
plumbing unit six pin connector and prohibits any flowmeter
pulses from reaching the console when the electric shut-off is
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Anhydrous Ammonia (cont.)

TO MANIFOLD

Installation

!

TO
VAPOR
TUBES

WARNING

Always follow standard safety
procedures and use proper
safety equipment when working
on anhydrous ammonia equipment
Before working on plumbing:
• Disconnect nurse tank.
• Remove all ammonia from system
• Leave all valves on applicator open.

BREAK-AWAY
COUPLER

PLUMBING

Remove your existing metering valve system. If the old
metering valve has a built-in manifold, you must install a
separate manifold. No positive shut-off valve(s) may be
installed in the system after the NH3500’s shut-off valve.

TO MANIFOLD

Locate a convenient spot on the applicator to install the
system. The break-a-way coupler hose must reach the
stainer inlet with enough slack to allow proper operation
of the disconnect mechanism. The strainer’s clean-out plug
should be accessible for cleaning. Bolt the system to the
frame using four ½” x 7” carriage bolts and flange lock nuts
through the top and bottom brackets. Trim the length of
the bolts if required. Attach the break-a-way coupler hose to
the strainer input. Connect the manifold hose to the servo
valve outlet.
Weld the vapor tubes to the back of your liquid tubes.
ALL ELECTRONIC EQUIPMENT, including the console and
Trak-Star Speed Sensor, MUST BE DISCONNECTED BEFORE
WELDING ON EQUIPMENT. The four vapor tubes should
be evenly spaced across the applicator and installed so that
only their wear resistant surface contacts the soil. Mount the
tubes just high enough to avoid plugging.

GROUND
LEVEL

VAPOR
TUBE

WEAR
RESISTANT
SURFACE
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Anhydrous Ammonia (cont.)
Installation (cont.)

hose barb on the heat exchanger. Cut to length and install.
Secure all hoses with properly sized hose clamps. Attach the
hoses to the frame with cable ties

PLUMBING (cont.)

Connect ½” EVA hose to an outside vapor tube and route
along the applicator frame to the next vapor tube. Allow
extra hose to minimize kinking at hinge points. Cut to length
(make sure enough hose is left for other side) and attach the
hose to the second vapor tube. Install a ½” x ½” x ¾” tee
about halfway along this hose. Repeat for the other side.

NOTE: NEVER USE THE MT-3000 CONSOLE PRESSURE
GAUGE WITH ANHYDROUS AMMONIA.
This gauge contains brass and is not compatible with NH3.
It is unsafe to bring any equipment containing NH3 into the
operator’s area. Use a gauge approved for NH3 installed on
the applicator’s manifold.

Connect the tees using an appropriate length of ¾” EVA hose
routed along the frame. Install a ¾” tee about halfway along
this hose. Connect a ¾” hose to the tee and route to the

INSTALLATION OF VAPOR TUBES
½” Vapor Hose

½” Vapor Hose

Manifold

¾” Vapor Hose

¾” Vapor Hose

½” Vapor Hose

¾” Tee
NH3500 Kit

½” X ½” X ¾” Tee

½” Vapor Hose
½” X ¾” X ½” Tee

Breakaway
Coupler
Steel Vapor Tubes

Steel Vapor Tubes

ELECTRICAL

The NH3500 main wiring harness is made specifically for use
on anhydrous ammonia applicators. The harness combines
the wires for the servo valve, flowmeter and shut-off valve
into a single six pin connector.

Plug the main harness six pin connector into the Hold Cutout
Module which should already be connected to the plumbing
unit harness. Optional extension cables are available. Use
black plastic ties to secure the Hold Cutout Module to the
applicator.

The cable to the battery includes a user installed 7 ½ amp
fuse and fuse holder. Install the fuse holder (see illustration)
on the orange (hot) lead near the battery cable has been cut
to length. See the console operator’s manual for additional
power cable wiring details.

NOTE: Remote Run/Hold is not available on the NH3
systems.

INSTALLATION

1.

Strip insulation from wire
(approximately 3/8”/1 cm).

2.

Insert wire in holder.

STEP 1

3.

Crimp
body.*

STEP 2

4.

Insert fuse.

5.

Snap housing together.

STEP 3

terminal

*
Recommended
Tools:

Connect the heat exchanger’s blue wire to an unpainted
location on the applicator frame with a ¼” ring terminal.
Connect one end of the roll of blue wire to the applicator’s
frame with a ¼” ring terminal. Route this wire to the hitch
area and connect a male .250 connector. Perform a similar
operation on the tractor, terminating the wire with a female
.250 connector. Connect the blue wires together at the
hitch.

through

Crimping

Thomas & Betts No. WT-1300
Radio Shack No, 64-40
General Electric - US & Metric Electrical
Terminal Tool.
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Anhydrous Ammonia (cont.)
Installation (cont.)
ELECTRICAL (cont.)

All electrical connections and wiring must be properly
secured and protected since they are essential for proper
operation of the shut-off valve.
The shut-off (electrical ball) valve is controlled by the boom
switch on the MT-3000 and by a separate switch in the
harness on the MT-5000 (left boom switch must be on).

BLUE
GROUND
SCREW

HOLD
CUTOUT
MODULE
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PLUMBING
HARNESS
TO CONTROL
CONSOLE

Anhydrous Ammonia (cont.)

Field Operation

Console Operation

Always follow acceptable safety precautions. Make sure that
equipment is in good operating order. Before connecting
nurse tank to the applicator, check the electric shut-off valve
on the NH3500 for proper operation.

Refer to the console operator’s manual for most calibration
and operating procedures. Console rotary switch positions
have the same functions but TOTAL LIQUID is read as lbs/
kg of nitrogen.

After changing nurse tanks or after other periods of long
shut-down, operate the system in MAN until the application
rate stabilizes. This allow the heat exchanger to reach
operating temperatures before selecting AUTO. Erratic
operation may be experienced if AUTO is selected before
operating temperature is reached.

Minimum flow rate should be set no lower the 8 lbs. (3.6 kg)
of nitrogen per minute. This sets the minimum application
rate at 480 lbs. (218 kg) of nitrogen per hour. If this number is
set lower, accuracy and system response times will probably
suffer.

Manifold pressure is very important for good distribution
of NH3. Use barbed fittings with properly sized orifices or
an adjustable manifold to maintain adequate pressure. If
manifold back-pressure is too low, vapor bubbles will be
allowed to enter flowmeter and readings will be inaccurate.
Typical manifold pressure ranges from 15 to 60 PSI (1
to 4.1 bar) depending on application rates and ambient
temperature.

Set your TARGET lbs/kg of nitrogen per area using the
TARGET SPRAY RATE as shown in the operator’s manual.
Read the applied lbs/kg of “N” per area using the SPRAY
RATE mode. Similarly, the DELTA feature can be used to
adjust lbs/kg of “N” per area. Selecting FLOW RATE will
display lbs/kg of nitrogen per minute.
TOTAL LIQUID will read out in lbs/kg of actual “N”. Scale slips
are usually in lbs/kg NH3. When comparing, remember to
either multiply the scale slip by .82 or to multiply the monitor
reading by 1.214. Flowmeter accuracy can be checked by
comparing scale slip to monitor reading and clearing TOTAL
LIQUID when changing tanks.

In a hilly or rough conditions the nurse tank dip tube will
not remain submerged, allowing extra vapor in the system.
This vapor it too much for the heat exchanger to condense
and the system will exhibit erratic operation. If the dip tube
remains out of liquid, operation may appear to be normal,
but the system is simply metering vapor. If the system is
metering vapor, you will notice extremely low manifold
pressure. Change tanks before NH3 level is low enough to
cause these problems.

Enter the applicator width into the console’s left boom
calibration position. For MT-3000 operation, use the left
boom switch to control the electric shut-off valve. These
switches directly control the valve. All other switches
activate relays which could turn on in the event of electronic
component failure.

In NH3 control systems, location of the frost build-up is an
indication of system performance. The NH3500 system will
normally have frost on the output side of the servo valve
and in some cases, a small amount on the bottom portion of
the heat exchanger. Frost before the servo valve indicates
excessive pressure drop in the delivery system or restricted
vapor lines.

NOTE: NEVER USE THE MT-3000 CONSOLE PRESSURE
GAUGE WITH ANHYDROUS AMMONIA.
This gauge contains brass and is not compatible with NH3.
It is unsafe to bring any equipment containing NH3 into the
operator’s area. Use a gauge approved for NH3 installed on
the applicator’s manifold.

The strainer is a common source of excessive pressure drop
and should be cleaned regularly. AFTER COMPLETELY
DRAINING THE SYSTEM, remove the large plug and carefully
clean the strainer’s screen. Also, periodically check the vapor
tubes for obstructions.

!

WARNING

Always follow standard safety
procedures and use proper
safety equipment when working
on anhydrous ammonia equipment
Before working on plumbing:
• Disconnect nurse tank.
• Remove all ammonia from system
• Leave all valves on applicator open.
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Anhydrous Ammonia (cont.)
Troubleshooting

Refer to the console operator’s manual for most
troubleshooting procedures.

CAUSE
Excessive pressure drop in plumbing from tank to
NH3500 system or plugged vapor lines.

ELECTRIC SHUT-OFF DOES NOT OPERATE

REMEDY 1
Optimizing all plumbing and keep vapor tubes clean.

Remove Hold Cutout Module and plug harness directly
to main harness. If valve works, Hold Cutout Module is
defective.

CAUSE
Flowmeter turbine may have excessive drag due to
foreign material (dirt, teflon tape, magnets, etc). or
bearing wear.

Check blue ground wire on plumbing unit for a good
connection.
Check for constant power (12 VDC) at pin “A” of the main
harness 6-pin connector.

REMEDY 1
Disassemble, clean and inspect flowmeter.

Check for power on pin “B” of the main harness 6-pin
connector when Master Switch is in MAN and Left Boom
Switch is ON.

ACTUAL LBS/KG PER AREA ARE HIGHER THAN CONSOLE READING
CAUSE
Flowmeter turbine may have excessive drag due to
foreign material (dirt, teflon tape, magnets, etc). or
bearing wear.

If blue wire on plumbing unit has good ground, pin “A” has
constant power and pin “B” has power when Left Boom
Switch is ON, shut-off valve may be defective.

REMEDY 1
Disassemble, clean and inspect flowmeter.

NO FLOW RELATED READINGS

Remove Hold Cutout Module and plug plumbing harness
directly into the main harness. If flow works, Hold Cutout
Module is bad. (With Hold Cutout Module installed, flow will
not register unless electric shut-off is turned ON).

ACTUAL LBS/KG PER AREA ARE LOWER THAN CONSOLE READING
CAUSE
If manifold back-pressure is too low, proper cooling
will not be achieved and small vapor bubbles will be
allowed to enter flowmeter. The console will show the
correct application rate, when in fact the actual rate is
something less than the console reading. The amount
of error may vary depending on application rates and
ambient temperature..

Unscrew flow sensor from flowmeter. Run a magnet back
and forth past senor. If console registers gallons flowmeter
turbine could be stalled. If console does not respond, unplug
6-pin connector and several times rapidly short pins “E” and
“F” on the main harness. If console responds to shorting
but not to magnet, sensor is defective. If console does not
respond, main harness is defective.

REMEDY 1
Use barbed fittings with properly sized orifices or an
adjustable manifold to maintain adequate manifold
pressure. Typical manifold pressure ranges fro 15 to
60- PSI (1 to 4.5 bar) depending on application rates and
ambient temperature..

Flowmeter turbine may be stalled due to foreign material in
flowmeter. Disassemble and clean flowmeter.

ERRATIC FLOW AND/OR OPERATION
CAUSE
In hilly or rough conditions the nurse tank dip tube
will not remain submerged, allowing extra vapor in
the system. This will cause erratic operation. If the dip
tube remains out of liquid, operation may appear to
be normal, but the system is simply metering vapor. If
the system is metering vapor, manifold pressure will be
extremely low.
REMEDY 1
A round tank with bottom outlet is best for these
conditions.
REMEDY 2
Change or fill nurse tank when the NH3 level is low.
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Anhydrous Ammonia (cont.)

seal. Be careful not to get compound inside flowmeter or
turbine will stall. Carefully put other flowmeter housing
(sensor half) in place. Position the housing so that the two
square lugs are lined up with each other. Drop all three bolts
into holes. Hold lock washers in place and finger tighten
nuts. Making sure gasket is still properly aligned, evenly
tighten all three nuts. Nuts should be torqued to 1 ft./lb.
(1.35 N.m). Attach tag by running wire between a bolt and
the housing and twist.

Flowmeter Cleaning Procedure
NOTE: Cleaning the flowmeter does not require loosening
the pipe thread fittings. The fittings are pressure tested and
precisely adjusted to fit the brackets. Do not disassemble
them. The entire servo/flowmeter assembly is removed
as a single unit, elbows and all. The silver colored fittings
between the elbows and the heat exchanger are unions.
To remove the assembly, loosen the union hex closest to
the heat exchanger. Remove the two U-bolts that hold
the servo/flowmeter assembly to the brackets. Unscrew
the union from the heat exchanger and remove the servo/
flowmeter assembly.

After assembly, shaking flowmeter end for end should
produce a “rattling” sound (shaft end play).
Start with original calibration number and follow procedure
in manual for verifying flowmeter accuracy.

Use running water to rinse the assembly of any accumulated
dirt. Remove the three flowmeter bolts, carefully open the
flowmeter and remove the turbine. Thoroughly clean the
turbine and housings of any foreign material (dirt, pieces of
teflon tape, rust on magnets, etc.).

!

WARNING

Always follow standard safety
procedures and use proper
safety equipment when working
on anhydrous ammonia equipment
Before working on plumbing:
• Disconnect nurse tank.
• Remove all ammonia from system
• Leave all valves on applicator open.

Set and spin the turbine in each flowmeter housing half.
(Turbine goes magnets down in the sensor housing and
magnets up in the non-sensor housing). It should spin freely.
If not, remove the turbine, wipe the shaft and try again.
Place the servo, flowmeter end up, in a vice or other suitable
fixture. Set turbine, magnets up, in non-sensor housing.
(Magnets must line up with hole for sensor). Properly
position gasket on housing. Gasket may be reused as few
times but will eventually need to be replaced). Pipe thread
compound is not absolutely necessary but will insure a good

GASKET
P/N 10137
MAGNETS MUST
FACE SENSOR
HOUSING
HOUSING,
INCLUDES
BEARING

HOUSING WITH
SENSOR RECEPTACLE
INCLUDES BEARING

TURBINE WITH
2 MAGNETS
P/N 10091
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