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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.
Units under warranty should be sent prepaid, with dated proof-of-purchase, within thirty (30) days of discovering defect, to
the address below:

Mail and UPS:
Micro-Trak Systems, Inc.
ATTN: Service Department
1305 Stadium Road
Mankato, MN 56001-5355

Extended Warranty Option
It’s simple! Just complete the registration for this product ONLINE at www.micro-trak.com
and we’ll extend your warranty for up to three years*, at no additional charge.
Registration 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.
It is our goal to provide operators with a line of electronic equipment that will help build and maintain an efficient and
profitable operation.
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 for Single-lane System
Before beginning installation, check the carton contents for the following items:

MT-403V

™

VARI TECH INDUSTRIE S INC.

LIQUID DE-ICER AND
ANTI-ICING AUTOMATIC
RATE CONTROLLER

(2)

(2)

MT-403V Console
P/N 14688

10’ 3-pin M/P Extension Cable
P/N 13206

(2)

(2)

(2)

(2)

(2)

REFERENCE MANUAL
MANUFACTURED IN THE U.S.A. BY:

Console Mount Kit
P/N 13181

10’ 10-pin M/P Extension Cable
P/N 14316

Kit, Run/Hold Switch
P/N 14361

Reference Manual
P/N 14698

10’ Branch Cable
P/N 14662

Kit, Power Switch
P/N 14360

5’ Power Cable
P/N 14687

Optional Bulkhead Branch Cable
P/N 14761
Optional Bulkhead Adapter
P/N 14760
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Installation

Illustration 1

Mounting the Display Console
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.

Place the mounting bracket in the selected location, mark
holes, drill 1/4” (7mm) holes and mount bracket with bolts,
lockwashers and nuts provided. (Use self-tapping screws if
not practical to use bolts.) See Illustration 1.

Lockwashers
and nuts

Put rubber washers on carriage bolts and put the bolts
through the bracket holes from the inside out. Loosely attach
the mount knobs onto the bolts. Place console over carriage
bolt heads and tighten knobs to secure the console. See
Illustration 2.

Illustration 2

Rubber washer
Carriage bolts

CONSOLE END VIEW

Mount knob

Console easily adjusts for
side or dashboard mounting.

Attaching the Power and Run/Hold Control Switches
Mounting the Console Switch Brackets

Illustration 3

Remove the mount knobs from sides of the console. Install
the brackets over the carriage bolts and alongside the
console bracket. Install the mount knobs on the carriage
bolts and tighten to secure the console and switch brackets
in place.

Console Power Switch Bracket

Install the switches in the brackets and attach the quick
disconnects on the switch harnesses to the switches (See
wiring diagram on page 8). Then install the switch harness
connectors into the mating connectors on the console
harness. Typically the power On/Off switch (Kit 14360) is
mounted on the left and the Run/Hold switch (Kit 14361) is
mounted on the right.

Micro-Trak Switch Bracket Kit
P/N 14360
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Installation (cont)

Electrical Installation
The MT-403V must be connected to a 12-volt DC electrical
system. Plug the 60” power cable into the 2-pin connector
from the console and plug the adapter into the cigarette
lighter receptacle. If desired, the adapter can be cut off and
power connections made, see below.

Your MT-403V is equipped with an electronic memory which
does not require a constant supply of power to retain daily
totals or calibration values. The advantage with this type
of memory is that it conserves battery power and will not
discharge the vehicle’s battery when equipment is not is
use.

You may wish to substitute other types of connectors or
make direct solder connection. In routing cable to console,
avoid areas where the cable may be subjected to abrasion or
excessive heat.

Cigarette Lighter Adapter
2-P W/P A
TOWER B

Illustration 4

RIBBED BLACK (+) 12VDC
BLACK (-) GROUND

Optional Power Connection
Carefully route power
cable to a 12VDC source

Attach Black
Wire (GND) to
Equipment Frame

NOTE: For
negative ground
systems ONLY

Attach ribbed BLACK wire to
terminal or lead that is “hot”
with ignition on. (Typically
in the fuse panel area.

FUSEHOLDER

4-amp in-line fuse (Not Provided) required for unprotected circuits

Connecting to Speed Sensor Cable

SENSOR IDENTIFICATION CHART

MT-403V CONSOLE

The speed sensor cable has a GREEN sensor body and mates
with the main harness cable having a YELLOW cable tie near
the 3-pin M/P connector. Make certain that you install the
correct sensor cable and connect it to the correct connector
on the main harness. The speed sensor and the flow sensor
are identical, but must be connected to the proper harness
connector. The speed sensor always connects to the main
harness lead with the YELLOW tie and the flow sensor always
connects to the main harness lead with the GREEN tie. See
Illustration 5.
16 GA. BRN
16 GA. RED
16 GA. ORG
20 GA. YEL
20 GA. GRN
20 GA. BLU
20 GA. VIO
20 GA. GRY
16 GA. WHT
16 GA. BLK

SENSOR

SENSOR BODY COLOR

MAIN HARNESS TIE COLOR

Speed

Green

Yellow

Flow

Green

Green

Illustration 5

A 2-PIN M/P
TO POWER SWITCH
B 150 TOWER
YELLOW TIE
18 GA. RED
A 3-PIN M/P
3-PIN M/P A
B
B
18 GA. WHT
150 SHROUD C
C 150 TOWER
18 GA. BLK
GRAY TIE
A 3-PIN M/P
TO CIGARETTE LIGHTER ADAPTER
B
C 150 TOWER
A 2-PIN W/P
TO RUN/HOLD SWITCH
B SHROUD
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120”

A 3-PIN M/P
B
SPEED
C 150 TOWER
YELLOW TIE

Installation (cont)

Illustration 6

Mounting and Plumbing Flowmeter

Sprayer Line*

The flowmeter must be installed in the main lane line
after any strainers, return lines, or valves. Securely mount
flowmeter (hardware not supplied) in a vertical position
in an area away from intense vibration. DO NOT install
flowmeter closer than 12” to the servo valve or the lane shutoff valves. The flowmeter is a bidirectional meter (Exception:
Polmac’s 1½”-3”). Liquid can flow in either direction, but up
is preferred, especially at rates below 5 GPM (19 lpm). Make
connections using quick couplers or fittings without the
use of reducers, elbows or sharp bends for a minimum of six
inches (15 cm) either side of meter. See Illustration 6 on the
right. Save plastic plugs (if supplied) to protect flowmeter
during storage. The flowmeter may need periodic cleaning,
so it should be easy to remove.

Hose Clamps*
¾” NPT Male Fitting*
Flowmeter

Hose Clamps*

Sensor

(green body)

Locknut

“L” Bracket*

Hose Clamps*
* NOT SUPPLIED

Installing Flow Sensor Cable

Illustration 7

With flowmeter in place, install the flow sensor cable.
The flow sensor cable has a GREEN sensor body and mates
with the main harness cable, having a GREEN cable tie near
the 3-pin W/P connector. Spin jam nut on sensor threaded
housing until it stops, insert threaded portion of sensor
through bracket on flowmeter. Place second jam nut under
bracket, hold and turn sensor into second nut. With sensor
touching flowmeter body, tighten both jam nuts to lock
sensor in place.

GREEN TIE

Route the flow sensor cable to meet the extension cable
from the main harness flow connector marked with GREEN
tie. Align connectors and press firmly together until locking
tab clicks into place. Secure cable with ties provided. See
Illustration 7 at right.

P/N 14689
Connect flow sensor cable to GREEN-tie console cable.

NOTE: Sensors with GREEN bodies can be used for either
SPEED or FLOW.

NOTE: To maintain proper color codes, use the colored
cable ties (GREEN) on the extension cable from the main
harness flow connector.
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Installation (cont)

Installing Servo Valve
On most installations, the servo valve installs in the main
unrestricted spray line, between the flowmeter and the lane
shut-off valves. It is not recommended to install the servo
valve closer than 12” to the flowmeter. The servo valve has a
flow direction decal on it. Make certain that the actual flow
direction matches the decal on the servo valve.

The servo valve connects directly to the main harness 2-pin
W/P cable lead. If more length is required, use a 2-pin W/P
extension cable of the appropriate length.

Typical Installation
Lane Valves

Servo
To Lane 3
To Lane 2
To Lane 1

Flowmeter

From pump
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Installation (cont)

MT-403V System Diagram
P/N 14688

P/N 14360

P/N 14361
P/N 14687
P/N 13181

YELLOW TIE
YELLOW TIE

GRAY TIE

P/N 13206
P/N 14316

P/N 14662

ORANGE TIE
GREEN TIE

RED TIE
BROWN TIE

P/N 14689
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Installation (cont)

MT-403V System Diagram w/Optional Bulkhead Cables
P/N 14688

P/N 14360

P/N 14361
P/N 13181

P/N 14687

YELLOW TIE
GRAY TIE

YELLOW TIE
P/N 13206

P/N 14760

P/N 14761

ORANGE TIE

GREEN TIE
RED TIE
BROWN TIE
P/N 14689
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DUST COVERS

MT-403V Console Functions

The MT-403V features a large, easy-to-read liquid crystal display, lighted Brite-Knob™ rotary dial and
lighted panel for night use.
TOTAL LANE MILES: Keeps a running count of the total
miles of application. May be reset.

SUB LANE MILES: Counts lane miles of application. Can
be used to measure individual jobs or to perform periodic
checks. May be reset.

MPH: Displays speed in miles per hour.

FEET: Displays distance in feet traveled.

SUB GALLONS: Gallon counter keeps a

GALLONS PER MINUTE: Displays gallons applied

running count of gallons. May be reset
independent of Total Gallon Counter.

at a per minute rate.

GALLONS PER LANE MILE:

TOTAL GALLONS: Keeps a running
count of the total gallons applied.
May be reset.

Displays gallons of liquid applied
per lane mile.

IMPORTANT: To reset the Feet,
Total Gallons or Lane Miles
counters, turn the
rotary dial to the
appropriate item,
turn all booms off and
depress the “RESET”
key for approximately
three seconds.

WARNING LIGHT: Indicates
over or under application of
10% of the Target Rate. Also
lit when in CAL.

Calibration Positions

Calibration Positions

LANE SELECT: Used in
calibration mode to select an
active lane for calibrating lane
width.

LANE WIDTH: Used in
calibration mode to enter the
working width of lanes.
SPEED CAL: Used in
calibration mode to calibrate
the speed.

TEST SPEED: Used in calibration

mode to simulate ground speed
for pre-application check-out.

ADJUST RATE: Used in calibration mode to enter an amount

MIN FLOW: Used in calibration mode to enter the minimum
flow rate of the spray lane.

TARGET RATE: Used in calibration mode to enter the target

FLOW CAL: Used in calibration mode to enter the calibration
value assigned to your flowmeter (see flowmeter tag).

of change for on-the-go adjustments to the target rate.
application rate.

Care and Maintenance of your MT-403V™
KEY FUNCTIONS:
AUTO
MAN

CAL

CONSOLE

• Store the console in a cool, dry location if it will not be used for an
extended period of time, such as during the off-season.
• As with any electronic equipment, use care in cleaning so that
water or other liquids do not enter the case.

RESET

• Thoroughly flush flowmeter with clean water, install plastic shipping
plugs and keep from freezing.

AUTO/MAN: Key which PROGRAM KEYS: Used to

PRECAUTIONS

changes operation from calibrate the system.
automatic to manual
RESET: Clears the counters.
control mode.

• The input pressure on the polypropylene flowmeter FM500 should
not exceed 500 PSI (689 kpa).
• Do not expose the flowmeter to liquid temperatures 		
exceeding 130 degrees F (55 degrees C).

CAL: This key is not used.

• Some chemicals may damage the polypropylene turbine or the
polypropylene body of the flowmeter. If you are in doubt, contact
the chemical manufacturer.
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Calibration

Entering Calibration
NOTE: The “CAL” Key has been disabled on the VT-403V™
console. To enter or exit calibration mode, follow the
procedures below:
1.

Stop the vehicle.

2.

Turn the master lane control switch OFF. The console
will display “HOLD”.

3.

Hold the south pole of a magnet (dashed lines) against
the side of the console as shown for three seconds
to select the calibration mode. The console display
will read “CAL” and the red warning light will turn on.
Remove the magnet.

4.

VARITECH INDUSTRIES Inc.
MANAUTO
CALHOLD
1 2 3 4

Turn the rotary dial to the desired “CAL” position. Then
use the “+” or “-” key to adjust the displayed value up
or down as needed. Adjust ALL necessary values. See
Calibration section in your Operator’s Manual starting
below.

LANE
SELECT

Total Lane Miles

TEST
SPEED

MPH

ADJUST
RATE

Sub
Gallons

TARGET
RATE

Gallons per
Lane Mile

AUTO
MAN

CAL

Sub Lane Miles

LANE
WIDTH

Feet

SPEED
CAL

Gallons
per Minute

MIN
FLOW

Total Gallons

FLOW
CAL

RESET

NOTE: The display will flash alternately between distance
and wheel circumference when in the CIRC position, or
total flow and flowmeter calibration when in the FLOW CAL
position. When “+” or “-” is pressed, the display will “hold”

the item that was displayed when that key was pressed.
The display will resume alternations after 64 seconds
of no key being depressed. Please refer to “Entering
Calibration Values”, “Distance/Circ” or “Total Flow/Flow
Cal” for details.

Entering Calibration Values

TEST SPEED: Enter the value to be used for simulating

speed for performing
Pre-application System TEST
MPH
checkout. The console SPEED
will use this speed for
simulating spraying operations. The test speed
value is only used while in calibration mode.
Once CAL is exited, the Test Speed value is reset to zero.
DO NOT ENTER A TEST SPEED UNTIL ALL OTHER VALUES
ARE PROPERLY ADJUSTED. Please refer to Pre-application
System Checkout for details.

To enter or change any of the system’s calibration values, you
must enter calibration mode. Refer to your Shop Instruction
Sheet.
Once in calibration mode, you may change any or all of
the values, in any order, with the exception of test speed,
which must be LAST, To select a calibration position, simply
turn the rotary selector to the desired position. Calibration
positions are identified by the WHITE labeling on each side of
the rotary selector. All values are entered and adjusted using
the “+” and “-” buttons on the front panel.

LANE SELECT:

This position is used to select the lane
section to be calibrated. With the rotary switch in this
position, the display will
LANE
show the active lane SELECT
Total Lane Miles
section number. Use the
“+” or “-” buttons to select
the lane section to be calibrated. Once a lane
has been selected, turn the rotary selector to
width to enter the effective working width
for that lane. (Left Switch = lane one, Primary
Switch = lane two and Right Switch = lane
three.)

TARGET RATE: Enter the value for the

desired application rate in gallons per lane
mile. This is the application rate that the
control console will lock onto when operating
in AUTO.
TARGET
RATE

Gallons per
Lane Mile

ADJUST RATE: Enter the value for the desired amount

of change in gallons per lane mile to be
used for making on-the-go rate adjustments
when operating in AUTO.
For example, if a value
Sub
of “1.0” is entered, you ADJUST
RATE
Gallons
will be able to increase or
decrease your application
rate in one-gallon increments during operation in AUTO. To
disable this feature, simple enter “.0” for a value.

Repeat this procedure for each lane section, setting any
unused lane section widths to “0”.
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Calibration (cont)

Entering Calibration Values (cont)
LANE WIDTH: Enter the effective working width, in inches,

VARITECH INDUSTRIES Inc.

for lane one. (shown on display). Repeat this procedure for
each lane section, entering a value of “0” for all unused lane
sections. If you are only
LANE
Sub Lane Miles WIDTH applying in the Primary
(center) lane, set your
working width for boom 2 to match lane
width and set booms 1 and 3 (left and right)
to “0”. NOTE: A Lane Mile is defined as 12
feet wide by 1 mile long. If the width is set
to any value other than 144 inches (12 feet),
the console will calculate area covered as a
proportion of the standard lane mile.

MANAUTO
CALHOLD

EXAMPLE: If the width of a lane is entered as 108 inches (9
feet) and a mile is traveled, the console will record 0.8 lane
miles. In this case, if the target application rate is set at 100
gallons per lane mile, the actual amount applied will be 75
gallons after one mile is traveled.

Total Lane Miles

TEST
SPEED

MPH

ADJUST
RATE

Sub
Gallons

TARGET
RATE

Gallons per
Lane Mile

AUTO
MAN

CAL

Sub Lane Miles

LANE
WIDTH

Feet

SPEED
CAL

Gallons
per Minute

MIN
FLOW

Total Gallons

FLOW
CAL

RESET

FLOW CAL: This position is used to calibrate the flowmeter

SPEED CAL: This position is used to calibrate the speed

for accurate liquid measurement. When this position is
selected, the display will alternately show, every three
seconds, the flowmeter calibration value and the total flow
value. The flowmeter calibration value is
the number shown along with “CAL” on the
display. The total flow value is the number
shown when “CAL” is NOT displayed.

sensor for accurate speed and distance measurement.
When this position is
selected, the display will
Feet SPEED
CAL
alternately show, every
three seconds, the wheel
circumference value and the distance value.
The wheel circumference value is the number
shown along with “CAL” on the display. See
Illustration on this page. The distance value is the number
shown when “CAL” is not shown on the display. To select
either one of the values for calibration, simply press the “+”
or “-” button when the value you want to select is being
displayed. Once selected, the display will stop alternating
between the two figures for one minute to allow you to make
the appropriate adjustment. After one minute following your
last adjustment to the value, or after you move the rotary
selector away from the SPEED CAL position and back again,
the display will alternate between the two values again.

The flowmeter calibration
value is typically selected
FLOW
Total Gallons
when entering the
CAL
calibration number from
the tag attached to the
flowmeter. Enter the calibration value stamped on the
attached tag. The total flow value is typically selected when
you are fine-tuning the flowmeter calibration (refer to FineTuning Flowmeter Calibration). To select either one of the
values for calibration, simply press the “=” or “-” button
when the value you want to select is being displayed. Once
selected, the display will stop alternating between the two
figures for one minute to allow you to make the appropriate
adjustment. After one minute following your last adjustment
to the value, or after you move the rotary selector away from
the FLOW CAL position, the display will alternate between
the two values again.

MIN FLOW: The purpose of this calibration parameter is to

prevent the system from applying below the recommended
minimum rate for the nozzles. Enter the minimum flow rate
in gallons per minute based on the nozzles
being used, for the entire lane of the sprayer.
DO NOT enter the actual
flow rate of your spray
Gallons
MIN
per Minute FLOW application. For example:
if the minimum flow rate
for the nozzle you are using is .22 GPM at their minimum
recommended pressure and your lane has 20 nozzles, enter
4.4 as the MIN FLOW value (.22 x 20 = 4.4).
The system WILL NOT apply at a rate lower than this value
when spraying in AUTO. This value should be checked/
changed for each different nozzle that you use.
APPLICATION NOTE: In certain situations, your ground speed
may be slow enough to result in over-application. In other
words, based on ground speed, the actual flow rate has
dropped to the calibrated minimum flow rate.

LANE
SELECT

Every flowmeter is calibrated with water at the factory. If
your spray solution has a specific gravity or viscosity that
is different than water, flowmeter calibration should be
done for the specific solution (please refer to Fine-Tuning
Flowmeter Calibration).
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Calibration (cont)

Drive Shaft Speed Sensor Calibration
Because the difference is wheel-to-drive shaft ratios, it is
difficult to determine a calibration value for installation
on a drive shaft by measuring a wheel. You must start
with an estimated calibration value and then fine-tune the
calibration.
1.

Turn the master lane control switch OFF.

2.

See page 13 to enter the calibration mode. Turn the dial
to the “SPEED CAL” position. The display will alternate
between the SPEED CAL and distance values at about
three-second intervals. When the word “CAL” appears,
the number displayed is the SPEED CAL value. See
Illustration to the right. When the word “CAL” DOES
NOT appear, that is the distance value.

3.

VARITECH INDUSTRIES Inc.
MANAUTO
CALHOLD

When the display shows wheel circumference (“CAL” is
displayed), use the “+” or “-” key to adjust the displayed
value to any number between 10 and 15 (255 mm to 280
mm). Exit “CAL” by pressing and holding the “CAL” key
for three seconds.

LANE
SELECT

Total Lane Miles

TEST
SPEED

MPH

ADJUST
RATE

Sub
Gallons

TARGET
RATE

Gallons per
Lane Mile

AUTO
MAN

CAL

Sub Lane Miles

LANE
WIDTH

Feet

SPEED
CAL

Gallons
per Minute

MIN
FLOW

Total Gallons

FLOW
CAL

RESET

For fine tuning the SPEED CAL value, turn to page 30.
NOTE: If you let go of the “+” and “-” keys while you are
adjusting the SPEED CAL value, the console will wait to
make sure you are finished. After 64 seconds, the display
will start alternating between the SPEED CAL and distance
values again. Make sure you know which value you are
adjusting.

Red warning light will be
lit when in “CAL”
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Press “+” or “-” to
adjust displayed value

Calibration (cont)

Entering Flowmeter Calibration Value
Turn the master lane control switch OFF.

VARITECH INDUSTRIES Inc.

See page 13 to enter the calibration mode. Turn the dial
to the “FLOW CAL” position. The display will alternate
between the FLOW CAL and total flow values at about threesecond intervals. When the word “CAL” appears, the number
displayed is the FLOW CAL value. See Illustration to the right.
When the word “CAL” DOES NOT appear, that is the distance
value.

MANAUTO
CALHOLD

When the display shows flowmeter calibration (“CAL” is
displayed), use the “+” or “-” key to adjust the displayed value
to any number between 10 and 15 (255 mm to 280 mm).
Exit “CAL” by pressing and holding the “CAL” key for three
seconds.

LANE
SELECT

Total Lane Miles

TEST
SPEED

MPH

ADJUST
RATE

Sub
Gallons

TARGET
RATE

Gallons per
Lane Mile

AUTO
MAN

For fine tuning the FLOW CAL value, turn to page 31.
NOTE: If you let go of the “+” and “-” keys while you are
adjusting the FLOW CAL value, the console will wait to make
sure you are finished. After 64 seconds, the display will start
alternating between the SPEED CAL and distance values
again. Make sure you know which value you are adjusting.

Sub Lane Miles

Red warning light will be
lit when in “CAL”

Feet

SPEED
CAL

Gallons
per Minute

MIN
FLOW

Total Gallons

CAL

LANE
WIDTH

FLOW
CAL

RESET

Press “+” or “-” to
adjust displayed value

Your Micro-Trak flowmeter has been tested at the factory and
assigned a “FLOW CAL” value to make it operate properly
with the MT-403V console. This number is stamped on the
metal tag attached to the flowmeter. See Illustration at right.
This is a starting point only. The value must be fine tuned.
See Fine-Tuning Flowmeter Calibration on page 31.

MOD

EL NO
.
M FM 75
0 GF
MIC FG BY
N
SY RO -T
MAN STEM RAK
KATO S, IN
, MN C.
USA

Test Speed

SERI
FLOW

AL

NO
.

CAL

50 GFN
Y
AK
INC.
U.S.A.

SERIAL NO.
FLOW CAL

168.0

Upon completion of the calibration process, exit calibration
by holding the south pole of a magnet (dashed lines) against
the side of the console as shown until the RED warning light
turns off (approximately three seconds). Basic calibration is
now complete. Before beginning application, confirm that
the system is set up to do the job that you want it to. Confirm
calibration settings, nozzle selection and overall system
performance.

Test speed is a built-in ground speed simulator that is
used in performing pre-application checks. When a typical
operating speed is entered, the MT-403V will respond as
if you were actually driving that speed. It allows you
to simulate your spraying application with plain water,
while remaining stationary, to make certain that all of the
equipment is operating properly and that your sprayer can
actually perform the intended operation.
Test speed is cancelled by exiting CAL. Test speed will not
accumulate Distance or Area measurements. Please refer to
Pre-application System Checkout.
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Calibration (cont)

Calibration Log Sheet

Serial No. ____________

Min Flow:

Adjust Rate:

Target Rate:

Width Cal (Boom Width):

left		

center			right

Speed Cal:

Mode Sel:

Test Speed:

Comments:
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Pre-Application System Checkout
General

Before beginning actual spraying, perform the following
“pre-application” procedure to ensure that your valve
settings, nozzle selection and desired speed range will allow
the MT-403V to provide the required application control. This
procedure should be repeated for each new nozzle selection
and/or application rate. By performing all of the steps listed
below, you set up your system to allow the MT-403V to
perform at optimum level. Fill your sprayer tank with clean
water. DO NOT use chemicals until the entire system is
completely checked out and operating properly.
NOTE: Most nozzles will maintain a good pattern over a
maximum speed range of two to one. (For example, if your
maximum speed is 12, your minimum speed shouldn’t go
below 6.)

6.

T urn all active lane control switches ON. Make certain
system is in manual mode, turn rotary switch to the APP.
RATE position and hold “-” button for approximately 30
seconds to completely close the servo valve (control
valve). (Minimum flow output to lane.) The display
should now read less than the desired application rate.

7.

It is not normally a problem if the application rate goes
all the way to zero when holding the “-” button for 30
seconds, as long as it goes back up when the “+” button
is held.

CAN’T GET THERE?

If holding the “-” button does not get the application rate
to go below the desired application rate, please refer to
Troubleshooting Plumbing.

Pre-application System Checkout is a procedure performed
while the console is in the CAL mode. The red warning light
will be lit during the procedure and “CAL” on the display will
be flashing.

8.

E nter the TARGET application TEST SPEED into console.
Turn booms OFF. Turn rotary switch to TEST SPEED
position. Use the “+” or “-” button to enter target
application speed. Do not exit calibration mode.

1.

Start vehicle and pump, bring the engine up to normal
operating RPM.

9.

2.

E nter MAXIMUM application TEST SPEED into console.
Turn all booms OFF and enter calibration mode.
CAL will appear on display and red light will be on.
Turn rotary switch to TEST SPEED position. Use “+” or
“-” button to enter maximum application speed. Do
not exit calibration mode. CAL will flash on the display
indicating TEST SPEED mode.

S elect automatic “AUTO” control mode, turn booms ON
and turn rotary switch to APP. RATE position. The console
should take control and lock-on to your calibrated target
application rate.

•

If you calibrated your ADJUST RATE to zero (0), disregard
steps 9 and 10.

3.

Select manual “MAN” control mode and turn all lane
control switches ON.

4.

T urn rotary switch to APP. RATE position and hold “+”
button for approximately 30 seconds to completely
open the servo valve (control valve). (Maximum flow
output to lane.)

10. P
ress the “+” button and release. The display will
momentarily show the new target rate (target rate +
adjust rate) and then lock on to that rate.
If the application rate was correctly displayed during manual
“MAN” control mode, but registered too high in automatic
“AUTO” control mode, the calibration value for MIN FLOW is
set too high.
At this point, the Pre-application System Checkout is
complete. TEST SPEED will automatically cancel when you
exit the CAL mode or when power to the console is turned
OFF.

CAN’T GET THERE?

If you can’t get to the desired application rate, you may
need different nozzles, pump, or you may need to make
modifications to your plumbing configuration. Please refer
to Troubleshooting Plumbing.
•

Now is a good time to confirm that GPM, MPH, WIDTH
and PSI all coincide with the nozzle manufacturer’s
charts. PSI may be slightly higher than indicated by the
charts due to pressure drop across the solenoid valve,
nozzle diaphragm check valves, nozzle screen, etc.

5.

T urn all lane control switches OFF and enter MINIMUM
application TEST SPEED into console. Turn rotary switch
to TEST SPEED position. Use the “+” or “-” button to enter
minimum application speed. Do not exit calibration
mode. (Remember, the minimum application speed is
not normally less than half of the maximum application
speed.)
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Operation

Buttons and Switches
CONSOLE

Illustration 8

The MT-403V control panel features a large, easy-to-read
back-lit liquid crystal display, exclusive Brite-Knob™ dial and
back-lit panel for night operation.

POWER SWITCH

VARITECH INDUSTRIES Inc.

Power should be connected to a switched 12-volt power
source. Install an in-line fuse on unprotected circuits.

LANE SWITCHES

MANAUTO
CALHOLD
1 2 3 4

The system monitors the status of the master switch to
determine whether it is ON or OFF. The console accumulates
lane miles based on the calibrated lane sections. When all
lane control switches are turned OFF, lane miles will not
accumulate. The numbers on the display will light when the
lane control switches are ON (Left = 1, Primary = 2, Right = 3).
See Illustration 8.

AUTO/MAN BUTTON

This button will switch the control status of the system from
fully automatic to manual control. Each press of the button
will change the status. The display will show “AUTO” when
automatic control mode is active and “MAN” when manual
control mode is active. If the system is in “AUTO” mode, the
lane shut-off valve will automatically be closed if speed is
zero.

LANE
SELECT

Total Lane Miles

TEST
SPEED

MPH

ADJUST
RATE

Sub
Gallons

TARGET
RATE

Gallons per
Lane Mile

AUTO
MAN

CAL

Sub Lane Miles

LANE
WIDTH

Feet

SPEED
CAL

Gallons
per Minute

MIN
FLOW

Total Gallons

FLOW
CAL

RESET

During normal operation, when either automatic or manual
mode is active, the Boom switch is OFF and the rotary switch
is turned to FLOW RATE, pressing the “+” or “-” button will
increase or decrease the flow rate for setting the proper
agitation flow rate, without having the lane valves turned on
by opening and closing the servo valve (control valve).

“+” AND “-” BUTTONS

During normal operation, when automatic “AUTO”
control mode is active and the rotary dial is set to
GALLONS PER LANE MILE, each press of the “+” or “-” button
will increase or decrease the target application rate by the
amount of the calibrated adjust rate.

During normal operation, when either automatic or manual
mode is active and the lane control switch is OFF, pressing
and holding the RESET (“-”) button will reset the TOTAL AREA,
SUB AREA, DISTANCE, TOTAL GALLONS OR SUB GALLONS
counter (the rotary switch must be turned to one of those
counters for the reset function to be active). Please refer
to Resetting System Counters for more details. The reset
function is not active when the console is in calibration
mode.

During normal operation, when manual “MAN” control mode
is active and the Boom switch is ON, pressing the “+” or
“-” button will increase or decrease the application rate by
opening and closing the servo valve (control valve).
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Operation (cont)
Rotary Switch

WARNING DEVICE

During normal operation, you can view any one of eight
monitored functions by turning the rotary switch to the
appropriate position. The functions that are active during
normal operation are the BLUE boxes. Calibration positions
are identified by the WHITE labeling on each side of the
rotary selector.

The console is equipped with a RED warning light. The
light will automatically turn on and flash when the actual
application is plus or minus 10 percent of the calibrated
target rate. If this light stays on while in AUTO, refer to the
troubleshooting section of this manual. The RED warning
light will also be illuminated when calibration mode is active
on the console.

GALLONS PER LANE MILE

Displays the actual number of gallons per lane mile being
applied.

ON-THE-GO “DELTA” RATE ADJUSTMENTS (ADJUST RATE)

The calibrated target rate in gallons per lane mile represents
the amount of solution that you typically want to apply.
However, under certain conditions, you may want to increase
or decrease this rate. This “DELTA” feature allows you to easily
make on-the-go rate adjustments by simply using the “+” or
“-” buttons. Each press of a button changes the calibrated
target rate by the amount of calibrated adjust rate.
To use the “DELTA” feature, the console must have automatic
“AUTO” mode active and the rotary switch must be set to the
GALLONS PER LANE MILE position.

SUB GALLONS

Displays gallons applied since the counter was last reset to
zero. This counter may be reset independent of the other
counters.

MPH

Displays the ground speed in miles per hour.

TOTAL LANE MILES

Displays the lane miles covered since the counter was last
reset to zero. This counter does not accumulate lane miles
when all lane control switches are OFF. This counter may be
reset to zero independent of other system counters.

Example: Adjust Rate = 5.0 and Target Rate = 30.0
With AUTO selected and the rotary selector turned to
GALLONS PER LANE MILE, pressing the “+” key once will
increase the target rate from 30.0 to 35.0. The display will
momentarily show the new target rate of 35.0 and then
show the actual application rate. Pressing the “-” key once
will decrease the target from 35.0 to 30.0. The display will
momentarily show the new target rate of 30.0 and then show
the actual application rate.

SUB LANE MILES

Displays the lane miles covered since the counter was last
reset to zero. This counter does not accumulate lane miles
when all lane control switches are OFF. This counter may be
reset to zero independent of other system counters.

FEET

Displays the feet driven since the counter was last reset to
zero. This counter may be reset to zero independent of other
system counters.

NOTE: When you “DELTA” the target rate, the display will
momentarily show you the new target rate (approximately
two seconds) and then resume showing the actual
application rate. The new target rate is maintained until
further adjustments are made using the “DELTA” feature or
calibration changes occur.

GALLONS PER MINUTE

Displays the actual gallons per minute being applied.

TOTAL GALLONS

Displays the total gallons applied since the counter was last
reset to zero. This counter may be reset to zero independent
of other system counters.
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Operation (cont)

Resetting System Counters
The TOTAL LANE MILES, SUB LANE MILES, FEET AND TOTAL
GALLONS counters maintain a running count during operation
regardless of the position of the rotary switch . When any of
these counters reach their maximum capacity, or when you
want to start a new count, the value in the register may be
reset to zero by performing the following routine. Counters
may be reset independently of each other.
1.

Turn the master lane control Run/Hold switch OFF.

2.

Turn the rotary switch to the counter position to be
reset.

3.

Press and hold the RESET button until the display reads
zero.

4.

 elease the RESET button and resume normal operation.
R
See Illustration 9.

Illustration 9

VARITECH INDUSTRIES Inc.
MAN
HOLD

LANE
SELECT

Total Lane Miles

TEST
SPEED

MPH

ADJUST
RATE

Sub
Gallons

TARGET
RATE

Gallons per
Lane Mile

AUTO
MAN
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CAL

Sub Lane Miles

LANE
WIDTH

Feet

SPEED
CAL

Gallons
per Minute

MIN
FLOW

Total Gallons

RESET

FLOW
CAL

Troubleshooting
General

TOTAL GALLONS USED IS INACCURATE

All MT-403V consoles, flowmeters and servo valves are
tested prior to packaging, so unless there has been damage
in shipment you can be confident that everything will be
operational when you receive it.

Check the mounting position of the flowmeter. With lower
flow rates, the meter should be mounted vertically. Also
check to see that the flow sensor is screwed all the way into
the flowmeter. Other causes may be inaccurate sprayer tank
markings, a flow rate too low to register, or foreign material
lodged in the flowmeter.

However, if you do encounter a problem that appears to
be related to equipment failure, PLEASE DO NOT OPEN
THE CONSOLE. Your system is protected by a warranty, and
Micro-Trak will gladly correct any defect.

6553.5 MESSAGE DISPLAYED IN RATE MODE

If this number appears when your equipment is standing still,
it indicates that the lane valves are open or not completely
closed and liquid is passing through the system. NOTE:
6553.5 may also temporarily appear when valves are closed
if liquid is sloshing back and forth through the flowmeter, or
if a portion of the line drains out. In this case, no corrective
action is required. If this message appears when you are in
motion with the sprayer on, it indicates that speed sensor
impulses have been lost, or no lane width is entered.

Many problems are the result of mistakes in installation or
operation. Before returning any parts for service, carefully
check your installation and review the operating instructions.
For easy-to-follow guidelines, refer to the troubleshooting
section which follows.

CONSOLE APPEARS DEAD

Using your test light, check for 12 volts at the power source.
Also check for damaged power cable or reversed terminals.
(Console requires 12 volts for proper operation).

CONSOLE IS ERRATIC IN OPERATION

SPEED IS ALWAYS ZERO OR ERRATIC

If you have a two-way radio, it may be mounted too close to
the console. Keep all MT-403V cables away from the radio, its
antenna and power cable.

Check for properly calibrated wheel circumference.
Review speed sensor installation. Also check cable for breaks
or incomplete connections.

Ignition wires may be causing the console to malfunction.
Keep MT-403V cables away from ignition wires, or install
ignition suppressor.

LANE MILE COUNT IS INACCURATE

Wheel circumference was measured incorrectly or
programmed incorrectly, or widths have been entered in
lanes that should not be active. Go back through the original
procedures, make changes, and test for lane mile count
again.

Reroute all cables away from electric solenoids, air
conditioning clutches and similar equipment.
Displayed measurements do not make sense: Check for
proper speed sensor calibration.

FEET COUNT IS INACCURATE

DISPLAY READS “OFL”

Review speed sensor installation.

TOTAL LANE MILES, SUB LANE MILES, FEET and TOTAL
GALLONS will read OFL when they have exceeded their
maximum count. Reset to zero to resume counting.

NO READOUT OF TOTAL GALLONS, OR GALLONS PER
MINUTE

Check to see that the sprayer pump and equipment are
operating properly. If liquid is moving through the line,
check the flow sensor to be sure it is screwed all the way into
the flowmeter.
Check cable for breaks or incomplete connection.
If the flowmeter is new or has not been used for a long period
of time, the turbine may be sticky. Flushing the system out
with water should make the turbine spin freely.
Flow rate may be too low to register a reading, or foreign
material may be lodged in the flowmeter.
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Troubleshooting (cont)

Checking Individual Components
E

F

D

G

C

H

B

J

ACCESSORY POWER

A

The speed and run/hold cables all have an accessory power
wire. Check for 12 volts between B (usually white) and C
(usually black) of these connectors. If power is not present,
make sure the accessory power wire is not open or shorted
to ground or to another wire. If this wire has a problem, the
console may exhibit erratic behavior or not function at all.
THE FLOW CABLE HAS 12V ACCESSORY POWER ON PIN A
AND GROUND ON PIN B.

K

Main Wiring Harness Ten-Pin Connector

MAGNETIC HALL-EFFECT FLOW SENSORS

CONSOLE

Caution: Improper connection or voltage could damage the
Hall-effect sensor. The Hall-effect sensor works similar to a
reed switch, but requires power in order to function. Also,
this particular type of Hall-effect sensor requires alternating
magnetic polarities in order to switch. This means that the
north pole of a magnet will “open” the Hall effect and the
south pole will “close” the Hall effect.

The only way to application test a console is to connect it to a
harness on a vehicle with a known working console or install
it on an E-POP (Electronic Point-of-Purchase) display stand.

HARNESS

The harness can be checked using an ohmmeter or continuity
tester (MT-101 Tester). The main wiring diagram shows the
pin out of all connectors.

Ground pin B (BLACK) and connect clean 12 volts to pin A
(RED) of the Hall-effect sensor cable. Connect the positive
lead (RED) of an ohmmeter or continuity tester to pin C
(WHITE) and the negative lead (BLACK) of the ohmmeter or
continuity tester to pin B of the Hall-effect sensor cable.

ELECTRICAL INTERFERENCE
Erratic operation of the system may be the result of electrical
interference from ignition wires or inductive loads (electrical
clutch, fan, solenoid, etc). Always try to route wires as far
away from suspect area as possible. If problems occur, you
may need to relocate the console and/or wiring harness, or
install a noise suppressor.

Holding the tip of the sensor up to the north pole of a magnet
should result in a very high resistance (infinite), while holding
the tip of the sensor up to the south pole of a magnet should
result in a very low resistance (near zero).

POWER

Check power source with a volt meter or test light. If there is
no power, trace cable toward battery looking for breaks. Also
check any fuses or circuit breakers that supply power to the
console.
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Troubleshooting (cont)

Checking Console Inputs
SERVO VALVE CONTROL SIGNAL

If there is no response from any of the following tests, refer to
the main wiring diagram on the previous page to locate the
next connector in line toward the console and repeat the test
at that connector. If there is a response at that connector, the
problem may be in the cable between the two connectors (or
the connectors themselves).

With the console turned ON, put the console in MANUAL
mode and turn the lane control switch ON. Using a voltmeter
or simple test light, check from a good frame ground to
each of the servo wires on the main harness connector.
You should get 0 volts on each wire. Holding the “-” button
should cause the RED wire to pulse toward 12 volts (light will
pulse). Holding the “+” button should cause the BLACK wire
to pulse toward 12 volts (light will pulse).

SPEED INPUT
Turn rotary switch to speed position and disconnect
the speed sensor (YELLOW tie) from the extension
harness. Check for 12 volts between pins B (WHITE)
and C (BLACK) of the extension speed cable (YELLOW
tie). Using a clip lead or other jumper wire (such as a
paper clip bent in a “U”), rapidly short together pins
A (RED) and C (BLACK) of the 3-pin connector (See
Illustration 10 below). The console should respond
with some speed reading.

SERVO VALVE

The best way to test the servo valve is with a known working
console. Turn console ON, put the console in MANUAL mode
and turn the lane control switch ON. With the servo valve
connected to the servo valve lead on the main harness,
holding the “-” button should close the servo valve and
holding the “+” button should open the servo valve (provided
the console has passed the Servo Valve Control Signal test).
The servo valve should operate smoothly in both directions,
from fully open to fully closed.

FLOW INPUT
Turn rotary switch to flow rate (not spray rate) and
disconnect the flow sensor (GREEN tie) from the main
harness. Check for 12 volts between pins A (VIOLET)
and B (GRAY) of the main harness flow cable (GREEN
tie). Using a clip lead or other jumper wire (paper clip
bent in a “U”), rapidly short together pins C (BLUE) and
B (GRAY) of the 3-pin connector. The console should
respond with some flow rate reading.

You may also use a 12-volt battery. Connecting the battery to
each terminal on the servo valve should cause the servo valve
to run in one direction. Reversing the battery connections
should cause the servo valve to run the other direction. The
servo valve should operate smoothly in both directions, from
fully open to fully closed.

Illustration 10

C

B

PLUMBING

Proper plumbing is a very important factor in obtaining
optimal performance from your MT-403V system. The chart
on page 26 will help you determine what area of the
plumbing may be causing your problem. At this point, it is
assumed that the servo valve and flowmeter are known to
be installed correctly and functioning properly. In addition,
make certain that you have selected and installed the correct
spray tips for the application, speed and spray rate that you
intend to maintain. Don’t forget the obvious such as leaky
fittings and hoses, pinched hoses and plugged or worn
nozzles. If you need more details than the chart provides,
please refer to Plumbing Guidelines on page 27.

A

Three-Pin Connector

FLOWMETER

Shaking the flowmeter end to end should produce a “rattling”
sound (shaft end play). Blowing in the meter from either end
should spin the turbine freely. If the turbine spins freely but
the meter will not register flow with a known working sensor,
the turbine may be defective. See Flowmeter Assembly and
cleaning on page 28 for details.
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Troubleshooting (cont)

MT-403V Wiring Diagram

VariTech 403V Console
BRN
RED
ORG
YEL
GRN
BLU
VIO
GRY
WHT
BLK

BRN
RED
ORG
YEL
GRN
BLU
VIO
GRY
WHT
BLK

+VES
SPEED POWER
SPEED SIGNAL
SPEED GND
R/H POWER
R/H SIGNAL
R/H GND
SWITCHED VES
+VES
GROUND

BOOM 1
BOOM 2
BOOM 3
SERVO +
SERVO FLOW SIGNAL
FLOW POWER
FLOW GND
VES OUT
GND
18”

18”

20 GA. BRN
20 GA. RED
20 GA. ORG
20 GA. YEL
20 GA. GRN
20 GA. BLU
20 GA. VIO
20 GA. GRY
20 GA. WHT
20 GA. BLK
A
B
C
D
E
F
G
H
J
K
10-PIN METRI-PACK TOWER

A
B
C
D
E
F
G
H
J
K

16 GA. BRN
16 GA. RED
16 GA. ORG
20 GA. YEL
20 GA. GRN
20 GA. BLU
20 GA. VIO
20 GA. GRY
16 GA. WHT
16 GA. BLK

A 2-PIN M/P
B 150 TOWER

A
B 3-PIN M/P
C 150 TOWER

A 3-PIN M/P
B 150
TOWER
C

A 2-PIN M/P
B 150 TOWER

2-PIN M/P A
150 TOWER B

A
3-PIN M/P
150 TOWER B
C

3-PIN M/P A
150 TOWER B
C

2-PIN M/P A
150 TOWER B

10 FT. EXTENSION, PN 14316

16 GA. BRN
16 GA. RED
16 GA. ORG
20 GA. YEL
20 GA. GRN
20 GA. BLU
20 GA. VIO
20 GA. GRY
16 GA. WHT
16 GA. BLK

GRAY TIE

YELLOW TIE

A
B
C
D
E
F
G
H
J
K

10-PIN METRI-PACK TOWER

A
B
C
D
E
F
G
H
J
K

18 GA. RED
18 GA. BLK

18 GA. RED
18 GA. WHT
18 GA. BLK

16 GA. BRN
16 GA. RED
16 GA. ORG
20 GA. YEL
20 GA. GRN
20 GA. BLU
20 GA. VIO
20 GA. GRY
16 GA. WHT
16 GA. BLK

RIBBED WIRE

60”

120”

10 FT. BRANCH CABLE, PN 14662

10-PIN METRI-PACK SHROUD

18 GA. RED
18 GA. BLK

18”

2

1

BROWN TIE

16 GA. BLU
16 GA. BLU
16 GA. BLU
16 GA. BLK
16 GA. BLK
16 GA. BLK

3

20 GA. GRN A 2-PIN W/P SERVO (RAVEN IN-LINE)
20 GA. YEL B TOWER

16 GA. BLU A
POWER
16 GA. BLK B 3-PIN W/P GROUND BOOM1
16 GA. BRN C TOWER SW POWER

RED TIE

ORANGE TIE

16 GA. BLU A
POWER
16 GA. BLK B 3-PIN W/P GROUND BOOM1
16 GA. RED C TOWER SW POWER

GREEN TIE

FLOWMETER

16 GA. BLU A
POWER
16 GA. BLK B 3-PIN W/P GROUND BOOM1
16 GA. ORG C TOWER SW POWER

20 GA. VIO A
POWER
20 GA. GRY B 3-PIN W/P GROUND
20 GA. BLU C TOWER SIGNAL

SPEED

POWER SWITCH/BRACKET
KIT - P/N 14360
YELLOW TIE
A
B 3-PIN M/P
C 150 TOWER

CIG. LIGHTER ADAPTER

RUN/HOLD SWITCH/BRACKET
KIT - P/N 14361
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10-PIN METRI-PACK SHROUD

Troubleshooting (cont)

Plumbing Troubleshooting Chart
SYMPTOM
Loses Pressure in MAN

POSSIBLE CAUSE

POSSIBLE SOLUTION
Clean Strainer
Larger Hoses

Pump Airlock

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
Throttle, Range, Adjust or Pressure
Relief Valves

Larger Hoses
Reduce Agitation
Adjust

Pressure Fluctuates in MAN

Throttle and/or Range Adjust Valve

Adjust

Pressure, Speed and Spray Rate don not
check out According to Tip Charts

Inaccurate Pressure Reading
Dirty or Worn Tips

Usa a Different Gauge & Check Each Boom
Clean or Replace

Pressure Always Goes too High in AUTO

Minimum Flow Rate too High

Re-calibrate

Pressure Fluctuates in AUTO

Sagging or Kinked Hoses
Throttle Valve too Far Closed
Pump Starved or too Small

Support or Replace Hoses
Adjust Throttle and Range Valves
Larger Hoses
Larger Pump
Clean Strainer
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Plumbing Guidelines
General

PUMP

In order for your sprayer to function properly, it must be
correctly plumbed. This section will explain the purpose
of each component, list some problems it can cause and
recommend some possible solutions to those problems.

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.

A word about pressure drops: All hose, valves and fittings
(especially elbows) cause undesirable pressure losses. Keep
hoses as large as practical. DO NOT 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.

EXAMPLE
L et’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 (Spraying Systems
Catalog 38, page 44). The sprayer has a 40’, threesection lane. Each section is 160” with four tips at 40”
for a total of 12 tips. We plan to put on a 25 GPLM at a
5MPH and in some areas of the fields we may want to
use the Delta feature and increase our rate to 30 GPLM
and in other areas decrease to 15 GPLM. 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 GPLM. So, 12 tips
at 1.0 GPLM each is a total of 12 GPLM.

We’ll 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 (lane) line, the servo line
and the pump itself.

PUMP INLET

The hose connecting the tank to the pump should be at
least as large as the pump inlet port. In most cases 1 1/4” is
a good size. The valve in this line is for complete tank shutoff 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.

		

Now we’ll add everything together.

		 Agitation
		
Spray tips
		 Servo
			

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.

10.2
12.0
5.0
27.2 Total GPLM

		The above addition shows that the system needs
27.2 GPLM at 40 PSI. If we add a 10 percent 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 GPLM or more at 40
PSI.

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.

Valve Purpose and Adjustments
TANK SHUT-OFF 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.

FLOWMETER

The line feeding the flowmeter and the lane shut-off valves
should be at least as large as the flowmeter. The size of lines
going from the shut-off valves to each lane section depends
on the flow rate of each lane.

AGITATION SHUT-OFF VALVE

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

PLEASE NOTE: The turbines have magnets built into the
fins. There are no visible magnets on the inside of the
cavity. On a flat surface, place each housing half on end.
Set and spin the turbine in each half. It should spin freely.
If is does not spin freely, remove the turbine, wipe the
shaft and try again. If it still does not spin freely, the shaft
or bearings may have excessive wear. (Service may be
necessary).

TO OPEN THE FLOWMETER
1.

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

2.

Use warm water and if necessary, a mild detergent and
soft bristled brush to clean all parts. Do not use solvents
or diesel fuel to clean the flowmeter.

3.

Inspect all parts. Check for excessive bearing or shaft
wear. The shaft will wear shorter until the turbine drags
on the housing. Once the turbine drags, the entire
flowmeter can be turned end-for-end, and the turbine
“worn out” again. When both ends of the shaft are worn
to the point of drag, the turbine must be replaced.

TO ASSEMBLE THE FLOWMETER
1.

Place the turbine in non-sensor housing. Coat O-ring
with silicon grease and position O-ring on housing.
(O-ring may be re-used a few times, but will eventually
need to be replaced.) Carefully set turbine in place.
Drop all screws into holes. Hold nuts in place and fingertighten screws. Making sure O-ring is still properly
aligned, evenly tighten all screws. Attach tag.

2.

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.

3.

For maximum accuracy, the flowmeter should be
mounted in a vertical position. Accuracy of flowmeter
readings cannot be guaranteed for flow rates below
two gallons per minute. Recalibration is required before
application operation

Illustration 11
Complete assembly
FM270 Flowmeter
FM500 Flowmeter
FM1500 Flowmeter

FM 500

FM 270

FM 1500
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Fine-Tuning Flowmeter Calibration
NOTE: Once a value has been selected for
adjustment, the display will stop alternating
between the two values. This allows you to “fine
tune” the value selected. After 64 seconds of
neither “+” or “-” being pressed, alternations will
resume. Turning the rotary selector away from
and then back to the desired position will also
cause alternations to resume.

This procedure is used to verify and fine-tune the flowmeter
calibration. Every flowmeter is calibrated with water and
stamped with a calibration value. Enter that value as a
starting point and use this procedure to fine-tune that value
for your specific installation and spraying application. See
page 16 for Entering Flowmeter Calibration Value.

PROCEDURE
1.

Put enough water in the sprayer tank to perform this test
(preferably 100 gallons or more). The larger the volume
of water used, the more accurate the calibration will be.

2.

Start sprayer pump and turn the master lane control
switch ON. Run enough water to purge all air from lines.
Turn the lane control master switch OFF but leave pump
running.

3.

Turn console rotary selector to the TOTAL FLOW position.
Press and hold the RESET button until the display reads 0
(about three seconds).

4.

Turn the master lane control switch ON and run a known
amount* of water, preferably 100 gallons or more.

5.

Turn the master lane control switch OFF. Compare the
console’s TOTAL FLOW reading with the known amount
on the water run. See Illustration at right. If the two
amounts are within one or two percent, no fine tuning
is required and you may exit calibration. If the two
amounts are more than two or three percent different,
continue with the next step.

6.

With the console still in the TOTAL FLOW position, enter
calibration (See page 13). The display will alternate (at
about three second intervals) between the flowmeter
calibration value and the TOTAL FLOW value. (To tell
which is which, watch for “CAL” on the display. It will
be present with the flowmeter calibration value, but not
with the TOTAL FLOW value.)

7.

8.

Once the display begins alternating, you will notice
that the flowmeter calibration value has changed. If
the TOTAL FLOW value is correct, write down the new
flowmeter calibration value. This is your “fine tuned”
calibration value. Keep it for future reference.

9.

Exit “CAL” by pressing and holding the “CAL” key for
three seconds.

*

The most accurate method of measuring the
volume of water run is to place a container under
EVERY nozzle and add together the amount from
each nozzle. This assures that 100% of the water
is collected and that all the nozzles are spraying
equally. It is important to perform this procedure at
a flow rate similar to that which will be used on the
road. It is also possible to disconnect the main lane
line and run it to a large measuring container but
a valve must be installed and properly adjusted to
simulate actual road conditions.

VARITECH INDUSTRIES Inc.
MANAUTO
CALHOLD

When the TOTAL FLOW value is displayed, use the “+”
or “-” button to adjust the value to match the amount
of water run.
LANE
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Appendix C

Fine-Tuning Speed/Distance Calibration Value
NOTE: If you let go of the “+” and “-” keys while you are
adjusting the distance value, the console will wait to make
sure you are finished. After 64 seconds, the display will
start alternating between the distance and SPEED CAL
values again. Make sure you know which value you are
adjusting.

In order to achieve accurate measurements, each step in this
fine tuning procedure should be performed as precisely as
possible.

PREPARATIONS
•

•

Once the system is fully installed and calibrated, select
a straight tract of ground that is similar to your actual
conditions, and as level as possible.

The speed sensor is now calibrated. To verify proper
calibration, repeat the procedure a second time. Write down
the new SPEED CAL number and keep it in a safe place. If
the calibration values are ever accidentally changed, you can
simply re-enter this number.

Measure a distance of at least 1000 feet. Clearly mark
the beginning and end points with flags or something
highly visible to the operator.

PROCEDURE
1.

2.

3.

4.

5.

6.

ALTERNATE FINE TUNING PROCEDURE

Pick a location on the vehicle to use as a marker for
starting and stopping the distance counting function
(door handle, mirror, step, etc).
Drive to the starting point. Make sure the master lane
control switch if OFF. With the console turned ON, turn
the rotary dial to the “DISTANCE” position. Be sure the
display shows 0. If not, reset the distance counter by
pressing and holding “RESET” until the display returns to
0 (approximately three seconds).

1.

Drive vehicle at a steady speed.

2.

Note the vehicle speedometer reading and the MPH
displayed on the console.

3.

Adjust the SPEED CAL number per the formula below:

(

Vehicle Speedometer
Console MPH

=

Drive the pre-measured course. The console display
numbers will increase, adding to the distance total as
you drive. When the marker on the vehicle reaches the
ending flag, stop the vehicle (do not back up).

)

X Old SPEED CAL

New SPEED CAL
Illustration 12

With the rotary dial still at DISTANCE (SPEED CAL),
enter CAL mode (see Shop Instruction Sheet). Once the
console is in “CAL”, the display will alternate between
the circumference value and the distance measured at
about three second intervals. When the word “CAL”
appears, the number displayed is the SPEED CAL value.
See Illustration at right. When the word “CAL” does not
appear, that is the distance value.

VARITECH INDUSTRIES Inc.
MANAUTO
CALHOLD

When the display shows distance (“CAL” is not displayed),
verify whether the number displayed is the exact distance
you drove (within “+” or “-” 1-2%). If not, while the
display shows distance, press the “+” or “-” key to adjust
the figure to match the distance you actually drove. If
the display reads too high, use the “-” key to lower the
displayed value. If the display reads too low, use the “+”
key to raise the displayed value.
When the number shown on the display matches (as
closely as possible) the actual distance driven, you have
arrived at the correct calibration value. If you cannot
adjust the displayed distance to exactly match the actual
distance driven, adjust the figures as close as possible to
the actual distance. Exit “CAL” by pressing and holding
the “CAL” key for three seconds.
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Appendix D

Conversion Chart
English to Metric
When You Know

Metric to English

Multiple By

To Find

When You Know

LINEAR MEASUREMENT

Multiple By

To Find

LINEAR MEASUREMENT

inches

25.4

millimeters

millimeters

.039

inches

feet

0.305

meters

meters

3.28

feet

yards

0.914

meters

meters

1.09

yards

miles

1.61

kilometers

kilometers

.62

miles

LAND MEASUREMENT

LAND MEASUREMENT

square inches

645.16

square millimeters

square millimeters

0.00155

square inches

square feet

0.093

square meters

square meters

10.764

square feet

square yards

0.836

square meters

square meters

1.195

square yards

acres

.405

hectares

hectares

2.47

acres

square miles

2.59

square kilometers

square kilometers

0.386

square miles

LIQUID MEASUREMENT

LIQUID MEASUREMENT

fluid ounces

29.57

milliliters

milliliters

0.034

fluid ounces

pint

0.473

liters

liters

0.529

pint

quart

0.946

liters

liters

0.264

quart

gallons

3.785

liters

liters

2.64

gallons

VOLUME

VOLUME

cubic feet

0.028

cubic meters

cubic meters

35.314

cubic feet

cubic yards

0.765

cubic meters

cubic meters

1.307

cubic yards

DRY MEASUREMENT

DRY MEASUREMENT

quart

1.101

liters

liters

1.101

quart

peck

8.810

liters

liters

8.810

peck

bushel

35.239

liters

liters

35.239

bushels

FUEL CONSUMPTION

FUEL CONSUMPTION

10 miles per gallon = 4.25 kilometers per liter

10 kilometers per liter = 23.5 miles per gallon

Conversion Abbreviations
Symbols

Symbols

Symbols

in. = inches

pt. = pint

km = kilometers

ft. = feet

qt. = quart

mm2 = square millimeters

yd. = yards

gal. = gallon

m2 = square meters

ml. = miles

ft3 = cubic feet

ha = hectares

in2 = square inches yd3 = cubic yards

km2 square kilometers

ft2 = square feet

pk. = peck

ml = milliliters

yd2 = square yards

bu. = bushel

l = liters

ml2 = square miles

mm = milliliters

dal = dekaliters (10 liters)

fl oz. = fluid ounces m = meters

m3 = cubic meters
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Replacement Parts List
The following replacement parts are available from:
VariTech Industries, Inc.
4115 Minnesota Street
Alexandria, MN 56308
Toll-Free: 1-888-208-0686
When ordering parts, please list the model number of your console, and the description and part number of each part that
you want to order.

PART NUMBER		
12069		
10013		
12910		
13181		
12888		
12889		
13096		
01533		
11218		
00310		
14286		
12274		
14687		
14662		
14689		
14019		
14360		
14361		
14760		
14761		

DESCRIPTION

Magnet kit (6 magnets per kit)
Speed sensor mount bracket
14” black plastic cable ties (bag of 10)
Console mount kit*
Console mount knob
Console mount washer
5-foot hall-effect speed/flow sensor cable with threaded sensor
Speed sensor kit
1” MT electric servo valve
Flowmeter FM500
Flowmeter FM270
Flowmeter FM1500 SS
Power adapter cable
Flow/servo/lane harness
14” Flow sensor harness
Vansco radar adapter cable
Power switch/bracket kit
Run/Hold switch/bracket kit
Bulkhead Adapter Cable (optional)
Bulkhead Branch Cable (optional)

Optional 2-Pin Weather Pack, 3-Pin and 10-Pin Metri-Pack 150 extension cables:
Part No.

W/P 2-Pin

Part No.

M/P 3-Pin

Part No.

M/P 5/5 10-Pin

11560

5-foot

13205

5-foot

14363

5-foot

11561

10-foot

13206

10-foot

14316

10-foot

11671

15-foot

13207

15-foot

14317

15-foot

11672

25-foot

13208

20-foot

14364

20-foot

13209

25-foot

14365

25-foot

*The Console Mount Kit is available only as a kit, some parts are not available in individual
components. Parts and design specifications subject to change without notice.
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