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Contents
  May/June 2017 • Volume 14, Issue 3  THE old saying goes that a “rising 

tide lifts all boats.” If this is indeed 

the case, then things may finally be 

starting to look up for the ag retail 

equipment marketplace.

It’s no secret that ag retail equipment 

has had a tough go of it the past few 

years. As commodity prices have fallen 

under key benchmarks for grower-

customers (under $4 for corn and $9 for 

soybeans), they have collectively cut back on their equipment 

spending. Likewise, this has forced ag retailers to curb their 

spending habits as well.

But the winds of agriculture may finally be turning in 

equipment’s favor. In the latest statistics available from the 

Association of Equipment Manufacturers (for March 2017), trac-

tors sales were up 6% compared with sales from March 2016 

and combine sales grew 11% during this same time frame. On 

the surface, this seems to indicate that growers have finally 

“caught up” with some of their financial issues and are once 

again buying new equipment.

Given this fact, can ag retailer-oriented equipment such as self-

propelled sprayers and fertilizer spreaders be far behind? Already 

there are hints of some movement on this front. Many manufactur-

ers such as New Leader have introduced new models. More are 

coming once the summer trade show season rolls around, lead by 

such equipment makers as AGCO, GVM, and Case IH. All of these 

new units will be ready to help grower-customers in their quest to 

grow yields and profits for the 2018 season.

It should be fun to see some of these new models up-close-

and personal. I think I speak for many in the marketplace when 

I say “I can hardly wait for summer to get here!” — Eric Sfiligoj
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IRON WORKS Classic 
by Al Strohmaier

Tourin’ Topcon
CropLife IRON kicked off its 2017 California Ag Tech 
roadtrip with a stop at Topcon’s Livermore, CA, 
facility where the company manufactures GPS units. 
Here are a few snapshots of what we saw: 

A worker inspects a  
product before it is shipped 

out. 

On Monday morning, March 13, in Livermore, CA, we received a tour of the Topcon Positioning Systems GPS-unit factory. 
Among the many notable takeaways from our visit, the outfit embraces a philosophy derived from the Japanese  
manufacturing industry known as LEAN manufacturing. In lay terms, LEAN manufacturing is the set of “tools” that assist in 
the identification and steady elimination of waste in the manufacturing process. 
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Robert Kennedy (above), VP of Manufacturing and 
Logistic, is the day-to-day manager of the facility. 

Everything from top of tractor to ground-based GPS  
sensors (above) used by survey crews are produced at 
the Livermore, CA, facility. 

Quality assurance testing is done in the same cell as 
production. 
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Nozzles With a 
Mission Demands on spray tips are more intense  

as application becomes more complex.

BY LISA HEACOX

lheacox@meistermedia.com

CP Air Stop Turbo Floater 
Nozzle

CP Products
The CP Air Stop Turbo Floater has a reliable, fast 

air shut off check valve with a built in nozzle, says 

CP Products. It shuts off within seconds, with no 

leaks or drips. Operators can save on chemical loss 

from other leaky bladder pinch valves. The nozzle 

produces droplets from the Medium to Ultra Coarse.

Wichita Falls, TX, 866-303-0600,  
www.translandllc.com  

CP 3-Way Deflection 
Floater Nozzle

CP Products
Applicators can mitigate drift with the CP Turbo 

Floater 3-Way Nozzle. The nozzle is an old favorite 

back in production — and is available with a stan-

dard check valve built in or Air Stop Check valve 

built in, says CP Products. With a stainless steel 

multi orifice selector and three-way deflector, the nozzle creates droplets in the 

spectrum from Medium to Ultra Coarse all in one unit.

Wichita Falls, TX, 866-303-0600, www.translandllc.com                    

CP Products Air Stop
CP Products

The revolutionary new Air Stop 

check valve from CP Products 

gives applicators a reliable fast air 

shut off, says the company. While 

standard pinch valves can take 

hours to completely shut off with 

leaky bladders, the CP Air Stop 

shuts off within seconds — no 

leaks or drips. Air Stop combos 

are available with a built-in nozzle 

that produces a range of droplet spectra from Medium to Ultra Coarse all in 

one easy to maintain unit. Conversion kits are available for already existing 

CP check valves and Turbo Floater Combos.

Wichita Falls, TX, 866-303-0600, www.translandllc.com                    

TurboDrop Variable Rate Hose Barb
Greenleaf Technologies

The TurboDrop Variable Rate Hose Barb is a variable-rate fertilizer injector, designed to 

provide a wider flow range for variable-rate applications or wide speed changes. It operates 

between 20 and 140 psi, and a 3-4x flow rate change is possible. The TDVRHB is designed 

for use on liquid nitrogen applicators to inject or dribble fertilizer at either a constant or a 

variable-rate across the field.

Covington, LA, 800-881-4832, www.greenleaftech.com

D Series TurboDrop Nozzles
Greenleaf Technologies

Greenleaf Technologies’ popular TurboDrop 

XL and TurboDrop DualFan are now available 

as a “D” series that provides a coarser drop-

let spectrum where drift control is the primary 

consideration. The TDXL-D (single fan) and 

TADF-D (dual fan) will deliver droplets in the 

Very Coarse (VC), Extremely Coarse (XC) and 

Ultra Coarse (UC) range for maximum drift 

control. These D nozzles can economically be 

converted back to standard TurboDrop noz-

zles for coverage critical applications (where 

Medium-Coarse droplets are required).

Covington, LA, 800-881-4832,  
www.greenleaftech.com
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               - At a Glance

Nozzles With a 
Mission

Manufacturer Pressure Available materials Flow Rate Nominal spray angle Nozzle type Comments

CP Products Inc.

CP-109LS-AS
CP-109HV-AS
Air Stop Combo Nozzle  

10-90 psi 30% glass filled polypropylene 
with stainless steel deflector 
tips

.43-6.67 gpm;.87-13.42 gpm 130-140 degrees 
by pressure

Air Stop check valve with 
muliti-orifice floater nozzle

¾” Cam Lock Low Volume Turbo Floater with Airstop Check 
Valve. Creates droplet spectrum from Medium to Ultra Coarse all 
in one unit; uniform pattern, all settings mitigate drift.

CP-55R3
CP-102R3
3-Way Deflection Nozzle

10-90 psi 30% glass filled polypropylene 
with stainless steel selector and 
deflector

.50 to 18.00 gpm 130-170 degrees 
by pressure

muliti-orifice with 3-way 
deflection floater nozzle

¾” Cam Lock Medium Volume Nozzle. Available with Airstop 
Check Valve nozzle by itself. Creates droplet spectrum from 
Medium to Ultra Coarse all in one unit.   

CP-65T-S
CP-65T-SL
CP-65T-SHP

30-60 psi 30% glass filled polypropylene .26 to 1.12 gpm
.13 to .67 gpm
.87 to 3.3 gpm  

110-170 degrees 
   by pressure

muliti-orifice            turbo 
sprayer nozzle

¼ Turn Quick Disconnect Turbo Sprayer Nozzle. Produces droplet 
spectrums from Fine to Ultra Coarse all in one unit.

Sprayer Turbo Nozzle

*”D” Series TurboDrop 
Nozzles

30-120 psi polyacetyl 0.09-1.38 gpm (sizes 01-08) combination of 80 and 
110 degrees 

maximum drift control Modular design for easy cleaning and changing droplet size.k

Greenleaf Technologies

AirMix 15-90 psi polyacetyl or polypropylene 0.06-0.90 (sizes 
01,015,02,025,03,04,05,06)

110 degrees low pressure air injection Low cost; fits standard caps.

Hardi ISO F-110 20-70 psi Syntal (precision molded ther-
moplastic) or ceramic

gpa 110 degrees single nozzle (S) or color 
tips (CT) where nozzle is 
integrated in the Snap-Fit)

Nozzle product reference guide available at:  http://en.calameo.
com/read/000633029d8cba653f138. Free mobile app for nozzle 
selection: Hardi Nozzles

Hardi North America

Hardi ISO MINIDRIFT Air 
Inclusion Nozzles

20-80 psi Syntal (precision molded ther-
moplastic)

6-40 gpa (at 5 mph) 110 degrees single nozzle (S) or color 
tips (CT) where nozzle is 
integrated in the Snap-Fit)

Nozzle product reference guide available at:  http://en.calameo.
com/read/000633029d8cba653f138. Free mobile app for nozzle 
selection: Hardi Nozzles

Hardi ISO INJET Air 
Inclusion Nozzle

40-120 psi Syntal (precision molded ther-
moplastic)

3-40 gpa (at 10 mph) 110 degrees single nozzle (S) or color 
tips (CT) where nozzle is 
integrated in the Snap-Fit)

Nozzle product reference guide available at:  http://en.calameo.
com/read/000633029d8cba653f138. Free mobile app for nozzle 
selection: Hardi Nozzles

Ultra Lo-Drift Family 20-115 psi polyacetyl 0.09-1.36 gpm 120 degrees air induced flat fan Up to 90% drift reduction compared to standard flat fan; large 
droplet sizes make it easier for post emerge application of sys-
temic herbicides.

Hypro

Hi-Flow Family 20-80 psi polyacetyl 0.57-8.49 gpm 140 degrees pre-orifice flat fan 140-degree pattern and large droplets allow for drift reduction 
and even coverage across boom; ideal for large volumes includ-
ing liquid fertilizer.

GuardianAIR Twin Family 30-115 psi polyacetyl 0.17-1.36 gpm 110 degrees air induced twin flat fan 30-degree forward and rearward patterns give superior cover-
age; medium droplets for max efficiency; ideal for pre-emerge 
herbicide and post emerge contact applications.

ID3 Air Induction Flat 
Spray Nozzle

30-120 
psi for row 
crops

POM, ceramic 01, 015, 02, 025, 03, 04, 05, 
06 and 08

120 degrees air induction flat fan Delivers exremely low drift potential across the entire working 
pressure range.

Lechler Inc.

IDTA Asymmetrical 
Air Induction Twin Flat 
Spray Nozzles

15-120 psi ceramic 02, 025, 03, 04, 05, 06 and 
08

120 degrees front 
w/60% of flow, 90 
degrees rear w/40% 
of flow

air induction twin pattern 
flat fan

Ceramic core and mouthpiece offer outstanding wear; patented 
“pinch” injector designed to be removed and cleaned with gloved 
hands.

Turbo TeeJet Induction 
(TTI)

15-100 psi VisiFlo polymer construction 
(acetal)

015 to 10 capacity (0.092-
0.95 gpm)

110 degrees air induction single, flat 
spray

Highly recommended for application of new-generation dicamba 
products.

TeeJet Technologies

Turbo TwinJet (TTI60) 20-90 psi VisiFlo polymer (acetal) 02 to 08 capacity (0.14-1.2 
gpm)

110 degrees air induction, twin, flat 
spray

Excellent drift control with less than 1.5% driftable droplets; 
ideal for post applications of glyphosate and other systemic 
products.

COMBO-JET MR Series 25-100 psi stainless steel 0.05 gpm to 5.0 gpm 80 and 110 degrees 
available

closed chamber drift 
reduction

Reduces drift from a conventional flat fan design by 75%. All-in-
one design - tip, cap, strainer, and O-ring seal snap into one.

Wilger

COMBO-JET DR Series 30-100 psi stainless steel 0.05 gpm to 3.0 gpm 80 and 110 degrees 
available

closed chamber drift 
reduction

Reduces drift from a conventional flat fan design by 90%. All-in-
one design - tip, cap, strainer, and O-ring seal snap into one.

COMBO-JET UR Series 30-100 psi stainless steel 0.04 to 1.5 gpm 80 and 110 degrees 
available

dual chamber drift reduc-
tion

Reduces drift from a conventional flat fan design by over 90%. 
All-in-one design - tip, cap, strainer, and O-ring seal snap into 
one.

AirMix Low Drift Nozzles
Greenleaf Technologies

The AirMix offers low drift air-injection technology at the most economical price, says 

Greenleaf Technologies. The AirMix fits standard caps and works best between 20 and 90 

psi. Drift reduction is 50-80% compared to conventional flat fans.

Covington, LA, 800-881-4832, www.greenleaftech.com
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Standard Flat Fan Nozzles (F-110)
HARDI North America

Hardi’s Standard Flat Fan nozzles work for all types of pesticide appli-

cation where optimum coverage is demanded. They offer excellent and 

uniform liquid distribution at boom heights from 14 inches to 28 inches, 

says the company (20 inches is recommended to take care of uneven 

terrain or boom movements). They are recommended for TWIN sprayers 

and have a working pressure of 20-70 PSI.

Davenport, IA, 563-386-1730, www.hardi-us.com

MINIDRIFT Nozzles
HARDI North America

Hardi MINIDRIFT nozzles can be used for spraying at 

sub-optimal weather conditions, when application cannot be 

postponed. At low pressures, they will reduce drift to a mini-

mum. Their droplet spectrum is coarse to very coarse, and 

they offer excellent and uniform liquid distribution at boom 

heights from 16 to 35 inches, says Hardi.

Davenport, IA, 563-386-1730, www.hardi-us.com

IDTA Asymmetrical Air Induction 
Twin Flat Spray Nozzles
Lechler Inc.

The spray patterns generated by Lechler’s IDTA asymmetrical air induction 

twin flat nozzles yield exceptional leaf and vertical plant surface coverage at 

higher driving speeds, says the company. The nozzle produces more flow 

and can yield a Medium droplet profile frontward for wetting and an Ultra 

Coarse droplet profile rearward for drift reduction. They are rated overall with 

an Extremely Low drift potential. These nozzles are rated for up to 90% drift 

reduction by European testing authorities. A patented toolless venturi removal 

system is ideal for maintenance and cleaning.

Fontanet, IN, 800-654-9808, www.green-leaf.us
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INJET Nozzles
HARDI North America

Hardi INJET nozzles can be used for spraying at sub-

optimal weather conditions or when spraying cannot be 

postponed. They mix air with the spray liquid to coarsen 

atomization and are recommended for most pesticide 

applications where reduced risk of drift is demanded. 

These air inclusion nozzles operate at 40 to 120 PSI and 

are available in Syntal and ceramic materials.

Davenport, IA, 563-386-1730, www.hardi-us.com

Ultra Lo-Drift 
Family

Hypro

Hypro’s Ultra Lo-Drift (ULD) spray tips have 

large air-centered droplets that provide superior 

resistance to drift, says the company. They 

produce XC and UC droplets across a wide 

pressure range making them ideal for 2,4-D and 

dicamba spraying and are approved on many 

of the new chemical labels. 

New Brighton, MN, 800-424-9776,  
www.hypropumps.com

Hi-Flow 
Family
Hypro

The Hi-Flow (HF) spray tip has a wide 

140° consistent pattern that provides 

unmatched uniformity as compared to 

flood (deflect) nozzles, says Hypro. It 

mounts directly to a standard nozzle body, 

making it ideal for pre-emerge application 

of fertilizer. It is PWM compatible and pro-

duces XC and UC droplets which are ideal 

for ultimate drift reduction.

New Brighton, MN, 800-424-9776,  
www.hypropumps.com

GuardianAIR Twin Family
Hypro

The GuardianAIR Twin spray tip produces an engineered spray 

pattern that includes an air-filled medium droplet with a high drop-

let count for coverage. Its twin spray forward and rearward-inclined 

pattern provides more uniform coverage over a wide operating 

pressure capability, making it ideal for high-coverage application of 

post-emerge plant health protectants and ground coverage for soil 

applied herbicides.

New Brighton, MN, 800-424-9776, www.hypropumps.com
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ID/ ID3 Air Induction Flat Spray Nozzles
Lechler

Lechler’s ID3 air induction flat spray nozzles yield an Extremely Low drift potential across the 

entire working pressure range, with Coarse to Extremely Coarse droplets. These nozzles are 

rated for up to 90% drift reduction by European testing authorities and offer a removable injector 

for easy cleaning.

Fontanet, IN, 800-654-9808, www.green-leaf.us

Combo-Jet DR 
Series

Wilger

The COMBO-JET DR Series is a drift 

reduction spray tip and is one of the only 

recommended drift reduction spray tips for 

pulse width modulation (PWM) spraying sys-

tems. It produces significantly coarser spray 

than the COMBO-JET MR series, reducing 

drift from a conventional flat fan spray tip by 

approximately 90%, says Wilger.

Lexington, TN, 877-968-7695,  
www.wilger.net

Combo-Jet UR 
Series

Wilger

The COMBO-JET UR Series is a brand new 

dual-chamber drift reduction designed spray 

tip that is compatible with all pulse width mod-

ulation spraying systems. It produces signifi-

cantly coarser spray than the COMBO-JET DR 

series for new chemical applications that have 

a very high sensitivity to drift (such as dicamba 

herbicides).

Lexington, TN, 877-968-7695,  
www.wilger.net
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Turbo TeeJet Induction (TTI) Spray Tip
TeeJet Technologies

This air induction, single flat spray tip primarily produces droplets in the UC (Ultra 

Coarse) and XC (Extremely Coarse) range, across the full range of capacities and oper-

ating pressures. Driftable fines of less than 2% is typical. New sizes have been added 

at the high end of the range (-08 & -10 capacities). This tip is also one of a limited num-

ber of tips approved for applying Monsanto’s Xtendimax and the only tip approved for 

applying BASF’s Engenia.

Wheaton, IL, 630-517-1330, www.teejet.com

TTI TwinJet 
(TTI60) Spray Tip

TeeJet Technologies

This air induction, twin flat spray tip just went into 

production at the end of 2016. It has some strong simi-

larities to the TTI tip, in terms of the UC and XC droplets 

produced. It produces even fewer driftable fines — less 

than 1.5% is typical — and offers exceptionally good 

drift control. The twin pattern offers the advantage of 

improved coverage and canopy penetration for post-

emerge applications. And a combined tip/cap design 

allows for faster, easier installation. TeeJet anticipates 

approval for next season for use with new generation 

dicamba products.

Wheaton, IL, 630-517-1330, www.teejet.com

DynaJet Flex 7140
TeeJet Technologies

The DynaJet Flex is a pulse width modulation (PWM) 

spray tip control system. It works alongside an opera-

tor’s existing rate control system, and allows growers 

to select their target droplet size range. The system 

controls that droplet size across a much wider range 

of speeds and application rates than a traditional con-

trol system allows. The operator can dial in the desired 

droplet size from the cab, on the go. This is ideal for 

selecting larger droplets when working near sensitive 

areas, near buffer zones, or when working with more 

drift-prone crop protection products. DynaJet Flex can 

be installed on a very wide range of sprayers.

Wheaton, IL, 630-517-1330, www.teejet.com

Combo-Jet MR Series
Wilger

The COMBO-JET MR Series is a very popular drift reduc-

tion spray tip, says Wilger, and it is one of the only recom-

mended drift reduction spray tips for pulse width modulation 

(PWM) spraying systems. It produces significantly coarser 

spray than the COMBO-JET SR series, reducing drift from a 

conventional flat fan spray tip by approximately 75%.

Lexington, TN, 877-968-7695, www.wilger.net
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Fluid
Fertilizer Systems 
for 2017

These systems offer high levels of automation and vending 
of liquid fertilizer products at the retail level. 

Murray Equipment 

MEI ICS Unattended Loadout 
Service your customers 24/7 with the MEI ICS Unattended Loadout system, significantly reducing wait-times during 

busy season. This state-of-the-art NTEP-approved system controls up to 20 products and multiple loadout points simul-

taneously. It’s field-proven and driver-friendly. Equipped with security tools, home-office remote control, and manual over-

ride controls, this system is ready to handle the challenges of your business. The MEI ICS Unattended Loadout system 

represents the highest level of automation in the MEI ICS Series (Integrated Control Systems). If your location or business 

isn’t ready for full unattended automation, MEI offers a complete line of controls including Product Presets, Mix Plant 

Programmable Controls, Liquid Loadout Controls, Dry Fertilizer Controls, and Interface Software. Together these systems 

allow you to improve inventory monitoring and service customers with increased speed, accuracy, and safety.

Fort Wayne, IN  800-348-4753  
www.murrayequipment.com 

Kahler 
Automation

kahler automation 
Kahler Automation is able to provide a solution to 

automate a 24/7 Self-Service bulk liquid fertilizer or 

chemical system. The secured system uses an easy-to-

use, intuitive touch-screen interface, which guides the 

driver through the process of loading bulk liquid fertil-

izer or chemical into their truck by asking the driver a 

few programmed questions. Since the 24/7 Self-Service 

bulk liquid fertilizer or chemical facility may be remote 

from the main office, the system is managed using a 

Web application. This Web application may be accessed 

through a wide area network or through the Internet 

(with the proper equipment and services in place). 

Orders may be entered and edited, receipts reviewed, 

drivers managed, and products/recipes managed 

through a standard Web browser. Though order infor-

mation may be entered through the Web application, 

there are also options to have orders entered through 

third-party software. Interfaces are available to several 

popular agronomy and accounting software packages, 

making it possible for the Kahler Automation software to 

exchange order, account, and receipt information with 

those software packages. 

Fairmont, MN   507-235-7736
www.kahlerautomation.com   

4
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Junge control

JUNGE COMMAND CENTER 
Junge’s Command Center offers the ability to control 

blending and measuring processes from one location, 

eliminates all hand-operated controls and helps mini-

mize employee exposure to product, says the company. 

Command Center panels operate all mechanical plant 

functions remotely (with fully automated, semi-auto-

matic or manual controls) and come with manual over-

rides and long-lasting indicator lights for all functions. 

Products are legally monitored and recorded — based 

on weighed or metered systems. All three control level 

options feature optional electric-over-air solenoid boxes 

and lockable lids for added security.  

Cedar Rapids, IA   800-541-7834   
www.JungeControl.com 

J.May equipment 
J. may steam coil 

J. May Equipment introduces the optional Steam 

Coil. The 2-inch Schedule 40 stainless steel pipe coil 

is installed inside the mix tank. This provides direct 

contact with the liquid. The coil length is calculated for 

all size mix systems to provide maximum surface con-

tact with the liquid. Live steam passes through the coil 

at 100 psi or 325 degrees F. The steam condensates 

and the water returned to the boiler, no boiler makeup 

water is consumed reducing operating cost. The coil 

provides heat for urea solution and other blends requir-

ing additional heat. The coil can also be used with chill 

water for cooling. The coil and the exclusive Maxy-Disc 

Agitator make difficult blends easy.

Arlington, TX   800-286-8485   
www.jmayequipment.com

IRON
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T E C H  N O T E S
V A L V E  C O N T R O L S

BY JOHN DIGNAN

jdignan@agtester.com

Control
  Freak

Here are some tips on getting to the 
bottom of control valve malfunctions. 

A
S field techs, we’ve all been there. Laying on the fender of an old spreader box or 

crawling on the frame of a planter or sprayer trying to determine if the valve was 

working or why the motor drive or sprayers were not running. It’s panic time, in 

season, and they’re waiting on you. Several hours and miles back to the shop to 

get parts later, it turned into, “the problem is all software related and there is no hard-

ward problem.” Maybe you just needed to re-start the software or needed to re-open a field. 

Software Issues
There are a lot of software issues that can cause the control valves to not work as intended.

Valve selection is the first step. Be sure of the type of valve, and enter it correctly — that 

tells the software how to “drive” the valve. We’ll look at the types shortly.

Valve usage tells the system more detail of how to make the valve work. In-Line versus 

Bypass, or Close with No Flow are a couple. 

Valve set-up gives the final details of the valve operation. Entries like “minimum thresh-

old” tells the system where to start controlling. It’s very important in setting up Pulse Width 

Modulation (PWM) valves.

The lesson is, don’t assume it’s a hardware problem, and make absolutely sure you under-

stand why you’re making or changing an entry.

In my experience, the folks building the display software are getting much better at pro-

viding set-up information and selectable set-up files, but to fine tune the performance you 

need a full understanding of making adjustments and doing troubleshooting. 

 The Hardware Side
Let’s take a look at the various valves you will encounter and look at some troubleshoot-

ing methods for the field. 

● Solenoid valves have been used for many years in 

agriculture for controlling the on-off function for spray 

control and hydraulic control. They are basically a 

coil of wire wrapped around a tube with a metal shaft 

going through the tube. When 12 volts (V) is applied 

to the coil, it creates a magnet. The shaft is pulled 

into the coil when 12V is 

applied and returns via 

spring when the voltage is 

removed.

There are lots of places 

for failure here, including 

a shorted or burned coil, 

a defective or worn out 

spring assembly, no power, 

a bad electrical connec-

tion, and corroded or 

rusted parts. 

Many of these can be 

disassembled and cleaned. Coils can many times be replaced. You can check the 

operation by applying 12V to the coil — polarity doesn’t matter. 

● Motorized ball valves 
became popular to avoid 

the issues of solenoid 

valves not reliably opening 

in all conditions on liquid 

booms. The ball valve 

has a motor attached that 

controls “full open” and 

“full closed.” Internal limit 

switches stop the motion. 

The simplest valves will 

be wired with three active 

wires. There’s a minus 12V 

or ground wire, a plus 12V wire, and a signal wire. Twelve volts is applied to the signal 

wire to open, with no voltage to close.

Today these valves may have additional wires which are connected to switches in the 

valve that signal “full open” and “full close.” 

Testing these valves is pretty simple, but you’ve got to know the correct wiring or 

colors being used. Raven valves typically use white for ground, red for plus 12V, and 

Black for the signal line. KZ Valves typically use black for ground, red for plus 12V and 

white for signal.

Four-wire boom valves will have a ground, a plus 12V and two signal wires. One wire 

activates “open,” and the second wire activates “close.”

KZ builds a lot of the boom control valves used on the new machines. KZ has a 

great actuator wiring diagram document along with a cross-reference manual that 

allows you to identify the valve with which you are working.

● Servo control valves are used to control the rate of flow in either a liquid system or 

a hydraulic system. They operate using 12V to run at maximum speed and as little as 

3V or 4V to fine-tune position. When they fail, it’s normally a situation where the valve 

runs fine at full speed but it won’t control when near the target. 

Solenoid

Servo

Ball
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With modern controllers you can enter a “test” mode 

where the sprayer will run at a programmed rate and 

speed. You can test these valves by setting a target at mid 

flow — say, 8 gallons per acre — then watch the sprayer 

respond as you vary the rate in small increments — say, 

one gallon per acre, or one mile per hour.

Bench testing requires having the ability to vary the 

drive voltage.

Some servo control valves use PWM drive to activate the 

control. Some techs call this current control.

● PWM control valves are the chosen method of 

controlling hydraulic flow used on planters, sprayers and 

spreaders.  “Modulate” means to change — the Pulse 

Width changes for control.

PWM valves work like a highly controllable solenoid 

valve. They use the same coil/movable shaft construction 

used with solenoid valves except they can be cycled at 

high speeds and can accurately repeat the open/closed 

relationship.

The controlling signal to a PWM valve goes from zero to 

12V at a rate of typically about 100 times per second. 

Pulse width is the relationship between the on-to-off sig-

nal. To open the valve slightly, a pulse width of 30% might 

be used, where the typical operating position of the valve 

might be closer to 40% or 50%. This on-to-off relationship 

is called the “duty cycle.”

A 50% duty cycle would mean the signal is on 12V 50% 

of the time and off the other 50%. Again, this is happening 

at a rate of 100 times per second.

Capstan Liquid PWM control valves operate at 10 Hz, or 

pulses per second.

The valves respond very smoothly to the commands 

of the PWM drive signal, giving very smooth control for 

hydraulic circuits. 

Set-up functions in the display will have a lot to do with 

the performance. I would suggest that once you have 

the system performing properly, take a minute to shoot a 

photo of the set-up screen for future use.

Some systems have an “auto-learn” calibration mode. 

Use that whenever possible. I’ve not seen a valve fail to 

respond properly to 100 Hz PWM frequency, or 100 pulses 

per second. 

You will see entries like minimum PWM drive. That’s 

the Pulse Width needing to “start hydraulic flow.” Entering 

Zero will cause the system to start slower, where a setting 

of 30 or so may be needed to start a liquid pump running. 

Hooking 12V to the valve coil will fully open the valve. That 

can be useful when troubleshooting systems, but remember 

— you’ll be instantly opening hydraulic flow. Be careful!

Thanks for your attention, and I hope this was helpful. 

Please send along your question and comments. IRON

Dignan spent decades servicing ag equipment and soft-
ware as a field technician, and currently is president of 
AgTester, based in Venedocia, OH. For more information, 
visit www.agtester.com.

Servo PWM
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Advertiser Index
Advertiser Pg.#  Phone Number Fax Number Website Information

Ace Pumps 15 800-843-2293 901-774-6147 www.acepumps.com

Agraliners 21 855-480-2472 405-878-0289 www.agraliners.com

C P Products Company 5 866-303-0600 ---------------- www.cpproductsinc.com

Enviropac, Inc. 4,17 800-752-1414 815-497-2300 www.enviropacinc.com

Flowserve Scienco Pumps 22 800-343-7867 901-259-3946 www.flowserve.com

Greenleaf Technologies 13 800-881-4832 985-898-0336 www.greenleaftech.com

GVM Incorporated 24 800-458-5123 717-677-4291 www.gvminc.com

HARDI North America Inc. 18 563-386-1730 563-386-1710 www.hardi-us.com

Junge Control Inc. 19 800-541-7834 ---------------- www.jungecontrol.com

Murray Equipment Inc. 16 800-348-4753 260-484-9230 www.murrayequipment.com

New Leader 2 800-363-1771 319-286-3350 www.new-leader.com

Ranco Fertiservice Inc. 8 712-283-2525 712-283-2303 www.rancofertiservice.com

Ray-Man Inc. 20 800-952-2012 641-636-2117 www.ray-man.com

RBR Enterprise 23 662-851-4200 ---------------- www.rbrenterprise.com/dealer/home

Salford Group 9 866-442-1293 ---------------- www.salfordgroup.com

Wilger Inc. 11 877-968-7695 ---------------- www.wilger.net

Yargus Mfg., Inc 10 217-826-6352 217-826-8551 www.yargus.com
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Latest in Loaders
L220

G Series  
John Deere  
The John Deere large-frame G-Series 
skid steers (330G, 332G) and compact 
track loaders (331G, 333G) feature a 
refined vertical-lift loader boom design. 
Height to hinge pin is 11 feet, enabling 
operators to load dump trucks, feed 
mixers, fill hoppers, and everything in 
between, says the company. The new 
lift path also extends an additional six 
inches from the machine. Increased 
rated operating capacities of up to 3,700 
pounds allow these models the handle 
heavy loads, coupled with a breakout 
force that has been increased by 40% 
to make lifting heavy loads easier. Universal Quik-Tatch enables users to go from bucket to forks 
and more in just seconds. All auxiliary hydraulic lines and wiring on new machines are now routed 
through the boom, where they’re more protected and out of the operator’s sightline. Deere also 
made several enhancements to the cab on the large-frame G-Series machines, featuring an easy-
access entryway, tightly sealed swing-out door, and ample foot-and legroom. Cabs offer unob-
structed sightlines to the bucket corners, the edge of the tires or tracks, and the job site ahead. 
Consistent with other G-Series models, flexible control choices on the large frames allow contrac-
tors to choose between standard  EH ISO controls, (EH) ISO joystick controls, or options that are 
switchable between ISO- and H-patterns, or EH three-way switchable controls that allow opera-
tions between ISO- or H-pattern, or hand and foot controls of operation within the same machine.
410-821-8220 | www.JohnDeere.com

K Series
John Deere 
The 524K-II, 544K-II, and 624K-II 
utility-class wheel loaders line-up 
offers new standard five-speed 
transmissions with optimized gear 
ratio changes and are paired with 
the John Deer PowerTech EPA Final 
Tier 4 (FT4)/EU Stage IV diesel 
engines. The PowerTech engine 
delivers impressive torque — 524K-
II (130-hp), 544K-II (163-hp), and 
624K-II (186-hp) — to help sustain stable boom and bucket speed in and out of the pile 
for heaped loads, even in wet or hard-packed material. Featuring reduced engine RPM dur-
ing high fuel usage operations, the wheel loaders also boast excavator-style hydraulics and 
increased hydraulic pump displacement to accommodate lower engine speeds. 
410-821-8220 | www.JohnDeere.com

New Holland 
New Holland’s L220 skid steer offers a new level of performance in a radial arm machine, says 
the company. At 74-hp and with a rated operating capacity of 2,100 pounds, the L220 is the 
largest, most powerful of New Holland’s three radial arm skid steer models. Also, by simply 
opening the engine compartment rear door, routine service points are readily accessible, and if 
more service access is needed, the entire cab assembly flips forward and out of the way.
Racine, WI | 262-636-6011 | www.newholland.com
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G SERIES 

Loaders
Continued from p. 17

RT SERIES 

MUSTANG
The new 1750RT NXT2 and 2100RT NXT2 radial-lift track 
loaders offer Tier IV-certified Yanmar diesel engines, with 
69.9-hp and 179 foot-pounds of peak torque on the 1750RT 
NXT2 and 72-hp and 217 foot-pounds of peak torque on the 
2100RT NXT2. These units provide industry-leading tractive 
effort through their unique power management system that 
efficiently transfers horsepower into productive performance. 
The exclusive IdealTrax Automatic Track Tensioning System 
extends track lift and simplifies track service and mainte-
nance, claims Mustang.
West Bend, WI | 800-628-0491
www.mustangmfg.com

 WL34 Fertilizer

Wacker Neuson
The Wacker Neuson WL34 Articulating Wheel Loader 
with Fertilizer Package was developed in conjunc-
tion with fertilizer industry experts. The articulating 
wheel loader comes standard with additional counter 
weights, Nyalic anti-corrosion coating and a specially 
designed kinematic package which is designed to 
minimize bucket spillage saving you time and money. 
A hydraulic universal attachment plate and faster 
hydraulic connections make changing attachments 
quick and easy. 
Menomonee Falls, WI | 262-257-4131
www.wackerneuson.com

JOHN DEERE 
John Deere’s newest addition to its line of front end loaders 
for 2016 is the G Series. With amped-up specs and a wide 
variety of options, the 316GR has what it takes to fit the 
way you work, wherever you work, claims the company. 
The two-speed option provides faster transport speeds to 
help boost productivity. The radial-lift boom on the 316GR 
provides powerful digging performance and generous lift 
height. The 316GR boasts a smooth-running 2.1-L EPA Final 
Tier 4 (FT4)/EU Stage IV diesel engine and optional joystick 
controls, air conditioning, and ride control to get you the 
right combination of power and tools to get the job done.
Olathe, KS  | 913-310-8324  | www.JohnDeereAg.com 



19 Croplife.com • May/June 2017 

570N EP 

Case Construction  
CASE Construction Equipment introduced the new 570N 
EP — a powerful yet efficient tractor loader optimized 
for loader and attachment use in site prep, landscaping, 
construction, and agricultural applications, back in March. 
Weighing in at 11,134 pounds and rated at 74-hp, the 
570N EP features CASE’s particulate matter catalyst — a 
maintenance-free Tier 4 Final solution that requires no 
fluids or filter maintenance. A three-point hitch and vari-
able hydraulics (28.5 gallons/minute at 3,000 PSI) help 
support and power rear attachments, while optional aux-
iliary hydraulics for loader-mounted equipment add to the 
machine’s versatility. Comfort Steer allows operators to 
maneuver quickly, even in confined areas, by taking only 
1.5 turns of the steering wheel to go from lock-to-lock 
(compared to three turns on standard models), and an 
enclosed cab with floor-to-ceiling glass and climate control 
system make the machine suitable for working year-round 
in all climates.
Racine, WI | 866-542-2736 | www.casece.com

V SERIES 

GEHL
Gehl is pushing the limits of innovation and performance 
with the launch of the V330 GEN:2 vertical-lift skid load-
ers, claims the company. New features include emissions 
certified Tier IV engines combining power and high effi-
ciency, as well as a standard two speed “soft-shift” drive 
for smooth transitioning between gears. The model also 
features a new cab-forward design, which Gehl claims 
enhances the view to the bucket cutting-edge from the 
operator’s seat.
West Bend, WI | 262-334-9333 | www.gehl.com

RT-120 Forestry
ASV, LLc.   
The Posi-Track RT-120 Forestry features maximum efficiency hydraulics and high-capacity cooling systems that allow for more work 
done in less time. The unit includes metal guarding against brush and debris around key areas, such as lights, the AC condenser, and 
the rear screen. A full rear brush guard is also available as a factory-installed option. The RT-120F works with all standard attachments, 
including mulching heads, brush cutters, backhoes, tooth bars, buckets, snow blades, and pallet forks. The unit comes standard with 
20-inch-wide tracks, resulting in a ground pressure of only 4.3 psi. The features, combined with the machine’s 15 inches of ground 
clearance, allow operators to comfortably operate it in more places and conditions for longer periods of time than competitive models. 
The forestry machine’s 120-hp Cummins 3.8-liter, turbocharged engine produces 360 foot-pounds of torque — about 8% more than the 
machine’s predecessor, the RT-110. The RT-120F meets Tier 4 Final standards using a diesel oxidation catalyst that, unlike DPF systems, 
requires no additional maintenance or replacement filters.
800-205-9913 | www.asvllc.com
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Spreader
The Salford mounted spreader model is part of the BBI MagnaSpread line of equipment. 

MagnaSpread mounted units can be paired with high-clearance sprayer chassis, floater spreader 
chassis, and agricultural trucks. The units boast all of the technology and options available in 
Salford’s pull-type BBI MagnaSpread units including the section control system for left/right shut-off 
according to prescription maps; the Javelin spinner option capable of applying urea in a 120-foot 
driving interval; and bolt-on spinner decks that allow for one spreader body to switch between the 
Javelin spinners or the MagnaSpread spinner systems, designed for an 80-foot driving interval with 
fertilizer and a 60-foot driving interval with lime. MagnaSpread2 and MagnaSpread3 hoppers are also 
available for self-propelled systems, allowing producers to spread variable-rate, custom blends of 
two or three dry products in one pass. All of Salford’s BBI MagnaSpread models also come standard 
with the company’s proprietary binary manifold system.
Salford Group • 519-485-1293 • www.salfordgroup.com

Loader
The VT-70 features an undercarriage with ASV’s patented Posi-Track rubber track suspension, made up of 

two independent torsion axles per undercarriage. This allows for a smooth ride over every type of terrain and 

speeds as fast as 11 mph, according to the company. The VT-70 comes standard with 15-inch-wide tracks, 

resulting in a ground pressure of only 4.6 psi. The VT-70 features a Kubota 2.4-liter turbocharged diesel engine. 

The 65-hp engine produces 146 foot-pounds of torque. Planetary drive motors transfer the torque to the inter-

nal-drive sprockets. Internal rollers prevent friction loss in the undercarriage, resulting in all power being trans-

ferred to the track regardless of drive speed, says the company. The VT-70 achieves Tier 4 Final compliance 

using a diesel oxidation catalyst that features less wiring and requires no regeneration, sensors, diesel exhaust 

fluid, or additional maintenance.

ASV, LLC • 800-205-9913 • www.asvllc.com

Handheld Light
The HUL-LED25WRE-CPR handheld LED spotlight 

is constructed with a single CREE 25-watt light emit-

ting diode that produces 2,000 lumens of intense light. 

It is combined with a high-output parabolic reflector to 

produce a narrow spot beam reaching a distance over 

3,000 feet long. The Cree LED in this unit generates 80 

lumens per watt with 70% lumen retention at 50,000 

hours, giving them better efficiency and operational life 

than traditional light sources, says the company. This 25 

watt handheld LED spotlight features an ABS polymer 

body, an ergonomically-designed 5-inch nylon handle, 

and a light head that can be adjusted vertically. The 

5-inch diameter lamp and reflector assembly is protected 

by a polycarbonate lens that is sealed against water 

and dust to provide an IP65-rated weatherproof protec-

tion. According to the company, the booted push-button 

provides additional protection from dust and water. This 

spotlight operates on 12-32 volts DC and includes an 

optional power cord.

Larson Electronics • 800-369-6671
www.Larsonelectronics.com
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Centrifugal Pumps
The 9310 Series Centrifugal Pumps with 

ForceField Technology are hydraulic motor 

driven, wet seal centrifugal pumps that pro-

tect the mechanical seal against dry run and 

chemical bonding failures, says the company. 

The Hypro 9310 series pumps have flow rates 

up to 311 gpm and can produce up to 150 psi. 

They are available with cast iron or stainless 

steel volutes for superior resistance to harsh 

chemicals. ForceField pumps are covered by a 

one-year warranty on all components, includ-

ing the seal.

Pentair-Hypro
651-766-6477
www.pentair.com

Grading-Heel Buckets
John Deere is expanding its line-up of easy-to-use Worksite Pro attachments 

with the new grading-heel buckets. Specially designed for the new Small-Frame 

G-Series skid steers (312GR, 314G, 316GR, 318G) and compact track loader (CTL) 

(317G), the grading-heel bucket attachments are ideal for customers performing 

final grading applications, says the company. The grading-heel buckets are similar 

in style and dimensions as standard dirt buckets, but feature a squared-off heel for 

back-dragging applications. The bottoms of the buckets are smooth, with no lifts 

or edges, which allow the bucket to create a flat surface with ease. The grading-

heel buckets are available in two sizes — 60-inch and 66-inch — for use with most 

compact models in the G-Series line-up.

John Deere • 410-821-8220 • www.JohnDeere.com
IRON

Electric Starters
The MAHLE Letrika AZG family of electric 

starters are designed for the high-output 

requirements of large displacement diesel 

engines used in a variety of agricultural, con-

struction, mining, marine, and heavy-duty 

truck applications. The MAHLE Letrika AZG 

starters are available in 12-volt (V) design, 

used for starting diesel engines of 6- to 

15-liter displacement, and a 24V version for 

diesel engines of 7 to 26-liter displacement. 

Noiseless versions are available for specific 

engine applications. Both designs of the 

MAHLE Letrika AZG starters feature high spe-

cific power output (6.5 kW for the 12V, 9.5 kW 

for the 24V versions) and efficiency. The AZG 

starters feature reduced weight and size in 

comparison to direct drive starter motors — 

their weight ranges from 30 to 30.9 pounds.

MAHLE Aftermarket Inc.
248-347-9710
www.letrika.mahle.com
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SEARCHING FOR CLASSICS—Win $50!
Are you or someone you know still utilizing a piece of 
Classic IRON you’d like to share with us? Send in  
pictures of the rig in action with a brief history and how  
it’s used today. We will run one Classic IRON submission 
each month, and submissions that appear in CropLife IRON 
will receive $50 cash. 

Send your submission to: 

Classic IRON 
37733 Euclid Avenue 
Willoughby, OH 44094 

or send pictures (300 dpi resolution)  
and description via email to  

emsfiligoj@meistermedia.com 

THANK YOU!

Of   The 
Rise

Robots?
The Summer of Love was also the 

Summer of Ledger Automation for 

agriculture manufactuers looking to 

streamline the complex process of 

accounts receivable management. 

WELL, not quite. Although one wonders whether this office 

manager was pondering when the robots would be coming to 

take away her job. 

Answer: Well after you retire, my dear. But in March of 1968, this NCR 

Series 500 computer system might have made her feel a bit uneasy. 

The system updated and tracked accounts receiveable utilizing 

reel-to-reel memory tape and a high speed reader shown at 

the left. The box in the center in front of her desk contains 

the central processor, capable of retaining an impressive 

400 words in its memory storage. 

On her desk is the magnetic ledger console — data 

from the punched paper tape updates the customer 

receivables ledgers as she feeds them into the console. 

R2D2 was sold separately ...         IRON






