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Acceptance in the marketplace is the highest
accolade any new agricultural product can ever
receive. But for innovative developments introduced
last year, a singular honor is to be named one of
The Agrmultural Engineering 50 “outstanding
i novatmns in product or systems technology

ngineering

Qutstanding innovatlons
in product or systems
technology for 1988

Saluting the AE 50

State mdustry demgnera and managers. 5

Aerovent Fan and Equip. Inc.
Microprocessor environmental controller
Advanced Micro Systems Inc.
PG card provides four-axis motor control
Agrinautics

Venturi valve purges ag plane spray tanks
Agri-Plasties Ine.

Chare cart with seamless plastic tub
Amiad U.8.A. Inc,

Three-mode filter for fow-volume irrigetion
Armstrong Tire Co.

Altered lug profiles damp tire vibration
Atkins Technical Inec,
Thermocouple-fitted probe for process fluids
Automated Environments Ine.
Computerized envirenmental control system
Automata Inc.

Infrared analog/digital-data telemetry link
Automotive Industries Ltd.
Cotton stalk uprooter and shredder
Beckman Instruments Ine.

Scientific Instrument Div,
Software-driven spectrophetometer
Bijur Lubricating Corp.

Portable battery-powered lube system
Case TH

Big rect. baler melds 27 novel jeatures
Case IH

Four-maodel series of Magnum tractors
Cat Pumps Corp.

Triplex ceramic plunger pump
Claas of America Inc.
Cornhead-mounted figil chopper
Decco Div.

Pennwalt Corp.

Tilt-roller fruit conveyor

Deere & Co.

JD Des Moines Works

Cotton picker on-board lubrication system
Deere & Co.

Des Moines Works

High-clearance grain drill with press wheels
M. G. Dickey Industries Inc,
Subsoil applicator shanks fn plant nutrients
DICKEY-john Corp.

Eleetronic controller for custom chemicals
Drossbach Agro-Drip Inc,
Ribbed heating tubes for greenhouses
Dutton-Lainson Co.

W ater-absorbing polymer filters fuel
Eaton Corp.

Electric Drives Div,

Adjustable speed eddy-current drive
Environmental Sys. Research Inst.
Soil/crop-data and mapping system
Everest Interscience Ine,
Infrared multimeter displays CHSI data
Farm-0Oyl Co.

Multi-grade diesel engine oil
Irrometer Company Inc.

Remote tensiometric sensing stations
KVP Systems Inc.

Plastic belting for spiral conveyors
Key Technology Inc.
Force-balanced vibratory drive system
Kool Korp.

Air-entrained water cools dairy cows
Lenox Insteument Co,
Halogen-illuminated borescopic probe
McDowell Manufacturing Co.

Div. of Alco Ind. Ine.
Pressure-locked irrigation pipe coupling

Hundreds of “product nominations” vied for
coveted spots among The AE 50. A distinguished
panel of engineering experts from several well-
known organizations reviewed entries to select those
considered most likely to make “worthwhile -

coniributions to the advancement of engmeermg

Montano Manufacturing Ine,
Self-feeding wagon for six I-ton balas
Montano Manufacturing Inec,
Hay-cubing machine system
Morris Rodweeder Co. Litd.
Three-section packer/harrow toolbar
Motorela Inc.
Control Products
Multi-mode irvigation telemetry system
OMC/Lincoln/Ryan
Self-propelied turf acrator
Parker Hannifin Corp,
Racor Div,
Mobile waste-oil/diesel-fuel blender
Poly Tech Industries Ine.
Plastic-clad skid plates for grain headers
Precision Growth Systems
Environmental control of greenhouse zones
Renaldo’s Sales & Service Ine.
Vegetabie plarter for plastic muleh beds
Shurflo Div. {Carr-Griff}
Low-volume sprayer pump
TRW Ross Gear Div,
Integral hydraulic motor/elutch

Thern Ine,
Motor-powered hoist/winch module

YE Corp.
Anraerobic pasteurizing/conditioning system
Valcor Engineering Corp,
Solenvid valve for dispensing liquids
Warrens Turf Professionals
Medular wail-type drainege system
Weasler Engineering Inc.
PT0 driveline shear device

Western Telecomputing Corp.
PC-based controlfinstrumentation system
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Lube-Metering Lines
Grease Picker Drums

ower dispensing system lubricates in

less than 1.5 min the iniricate cotion-
picking mechanisms that previously
required over 30 min to grease by manual
methods. Originally introduced on a 4-row
harvester, the on-hoard lubrication system
for Deere's 2-row Model 9930 cotton picker
carries & two-week supply for performing a
lube job every 10 h. A transfer pump with
coupler attachments (bottom inset view) ean
refill the system's 60-gal reservoir (second
from top inset) in about 10 min. Two cab-
hased controls are used to sctivate the
system when . the picking units.are warm ..
* from field operation. A floor nted lever. .~

Muiti-Purpose tnspection Tool

Extension cord (for
retnote attachment
of battery pack}

Battery pack
and kandle

Halogen-illuminated
borescopic probe for

direct or remote (via cord)
connection to battery pack/handle




Drive-Reversal Unit
Clutch
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Awater—absorbing polymer — like that
uged in disposable diapers for infants —
is employed in eylindrical filter elements
that remove molecules of water from

Lainson,Co.; Hastings, NE {

Polymer Absorbs Fuel-Borne Water Molecules

gasoline and diesel fuel. Previous filter
designs could only trap droplets of water.
Installed at the outlet of a storage tank, the
new Water-Block filter absorbs molecular
water as engine fuel flows to a vehicle’s tank
at a gravity flow rate of 5 gpm with a 24-in.
head. After trapping about one-half cup of
water, the unit begins to restrict fuel flow
and thus signal the need to change the
replaceable element. Water-absorbing
media also provides filtration for 15-micron
size particles and may be teamed with a
companion 10-micron filter. The die cast
zine top cap is fitted with standard 1-in pipe

_threads for easy installation. The DL .
Galdenrod Water-Block fiiter is 9,5 in, high

with ‘a4 in. diam, ‘and made: by Dutton
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Tilt Roller Conveyor

Pairs of tiltable rollers cradle and
transport fruit past electronic
size/grade/color sensing equipment that
analyzes each piece of fresh market frnit.
Fruit release instructions are transmitted to
the appropriate pair of rellers through an
electronic computer sysiem. At a
programmed drop-cut location, the rollers
tilt in unison to discharge fruit onto specially
designed protective mats and the take-away
conveyor. The spool-shaped rollers are
elaimed to carry more fruit in the same
lateral space than cup conveyors running at
“the same speed, and they provide 80-90%
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The Magnum's 3-in-1 Powershift Transmission
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Plastic Bodies Guide Tiny Solenoid Valves

luid-dispensing valves [eature capabilities facilitate programmable digital

0.8-in.-diam homopolymer acetal pneumatic control and give lifespans like
bodies molded with threaded inserts and those associated with solid-state relays;
external trim of stainless steel. These tough, however, the low-cost valves are considered
stable thermoplastic valves with excellent most applicable for pilot operation of bigger
creep resistance and high fatigue endurance fluid-handling valves and for the overall
require only 2 W o actuate tiny solencids control of liguid-sampling systems. Valcor
that cycle up to 40 times/s and reportedly Scientific Div., Valcor Engineering Corp.,
offer over 250-million cycles/unit. Such Springfield, NJ (201-467-8400). A
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Optical Data Links
Report Field Status

L ight beams can now replace radio waves
and elecirical wires for carrying analog
as well as digital data from remete field L
units to central base stations. The
information about air femperature, soil
meisture, insect popuiation, and
equlpment/ water status is first collected by
various types of sensors. Their condition-
revealing electrical impulses are then
converted to optical waveforms by electro-
optic devices housed inside a post-mounted .
transmitter. Next, the data- encoded optical . ..
_ s:gnals are heamed on a Ime of-s:ght basisto :;
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self-Adjusting Unit
Programs Ventilation

Micropmcessor-based unit offers a
choice between two basic control
strategies for operating the ventilation
equipment in structures used mainly to
produce eggs, hogs, and plants. When set to
maintsin a constant temperature level, the
Director environmental controller responds
to outside temperature changes by detecting
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inside variations as small as 0.2°F and
issuing the proper combination of corrective
signals . to inlet baffles, sidewall curtains,
: cu‘culatmn {ans, heating units, and cooling
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Multi-Grade Oils Pamper Fleet-Wide Engines §ER ]

ubrication il formulated for the diesel one full SAE number lower than I.I !.!

engines of agricultural vehicles is conventional 10W/30 and 15W/40 !.B ‘-I

offered in two SAE Grades—IOW/30 and Ilubricants at low temperatures, Improved I-. l'l
il i _; fluidity in cold weather is known 1o lower

: e g requirements and to lessen I-- ﬁ!l
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Conical Valves Preserve Chemical Flows

hree conical inlet valves, an elastomeric
diaphragm, and a discharge valve are
key elements of pump-head assembly
(sketch) developed by the Carr-Griff Div. of
SHUR{lo, Santa Ana, CA (714-554-7709),
This positive-displacement apparatus is
connected to an eccentric-type wobbler
drive that, in turn, is powered by an integral
electric motor {picture), Choices of motor
types for the assembly include 12, 24, and
36.-VDC versions as well as 115 and
230-VAC options. The 4.2-1b motor-driven -
8000.series pump can deliver flo

5 of 0 10 100 psi, and -~
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Liguid Plumbing
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Row Header Shaps
Ears, Chops Stalks

talk-chopping aitachments enable four

and six-row cornheads to shred plant
material after the ears of corn have been
detached for subsequent processing in Claas
combine harvesters. Mounted alt and below
a cornhead’s ear-gathering units are sets of
hinged diagonal knives that rotate in
undershot fashion relative to the combine’s
travel direction. By cutting into the corn-
. he d esl;r in d sl:alks the muln-kmfe ﬂaﬂ-

¢ Travel dicection

Frall chapper

internat Culput Clulch
Motor Slaler Motor Rotor Cooling fan Roler

Quler Bearing
L~ Grease Filling

TEFC Molor
{Optional}

Cuter Bearihg
Grease Filting
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{fAolor) Grease Access
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PTO Shear Bolt Fits
Intersecting Slots

ecessed within the periphery of a

flanged tractor yoke is a bolt-type shear
device for protecting implement drivelines
from overloads. Primary function of the bolt
is to join the yoke's input and output
members. These facing members with
hardened edges also create a shear plane for
fracturing the bolt—a protective action that

occurs whenever an operaiing load exceeds : R
-the device's rated torque level, Free rotation 8318.10, “Safety for Agrienltural - threaded . bolt, - This mating/clamping

of the shear-released hub is then allowed via Eguipment.” The American ' Society - of - arrangement - for ' the ‘yoke accommodates
ball hearings incorporated into the so-called Agncultura! Engmeers 1ssued the: Iatest o\ ndard harﬂwar mze bolts, prevents the
= “ball shear device,” which is available from i T

Weasler Engineering Inc,, West Bend, WI
161} Accordmg to semor staff

Upper cam

Lower srank

Cup-like
chamber Emplaced plug




Tough Ceramic Parts
Pump Harsh Cleaners

olid ceramic plungers and spring-loaded

inlet valves are combined in portable
triplex pumps for high-pressure cleaning
and sanitizing applications. Direct driven
by eleciric motors {left) or small gasoline
engines {right}, the compact and lightweight
pump packages eliminate conventional
driveline components such as gearboxes,
chains, or helts, The line-expanding “45F".
series of modelg weigh only 22 Ib, operate at
1,725 and’3,200 rpm in respe ciric

How Air-Blown Plate Meters Hybrid Seed
S
pl';id-up
y Hale

Seed hopper

Rolating plate
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1. Fan

2. Vanes

Shade

Cow-Cooling Unit Lowers Heat Stress

West ——>

3. Nozzles

4. Flair

5. Curtain

Multlple nozzles inject atomized
water into a turbulent air stream to

cool cows in open shaded structures, The
system is designed te alleviate heat stress,
reduce mortality, and increase production
among dairy cows in conditions from desert-
like to hot humid climates. Injected water
droplets evaporate and cool the air blown
over the animals. Some droplets even reach
the cows’ bodies to provide :additional
evaporatlve coolmg as_air moves over -the -




water Pressure
Locks Slip-In Fittings

Push together configuration for the
tube ends and couplings of 3-in. diam

aluminum pipe permits rapid assembly and
disassembly of portable irrigation
installations. The new type of fitting can be
. pressed . into . jrrigation tabing without
jonal rolling. tools. or requiring the

Tralfing
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Plastic-Clad Grain Header Parts
Lower Cutterbar Losses

rain platiorms for combine harvesters will operate at a more

uniform cutting height when the skid shoes and wear plate are
clad with a soil-shedding layer of ultra-high molecular weight
polyethylene {FHMW-PE), states an early 1988 patent awarded to
T. Dean Rabitsch of Poly Tech Industries Inc., Monticello, GA
{404-468-2801). According to cited claims, the soil-shedding plastic
layer enables header shoes to glide over the surface, following
ground contours and keeping the cutierbar at the proper height.
This capability is particularly desirable when harvesting low-lying
crops. The plastic-clad skid shoes thus reduce two types of potential
build-up problems. For headers egquipped with automatic height
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PC Bus Card Issues
Step Motor Signals

C omplex motions of stepper motors are
controlled along one to four indepen-
dent axes with one bus-size card and a
personal computer {PC}. Featuring an on-
board proprietary chip, the 13.2-in, long by
4.1-in. wide motor-conirol card generates
the following signals—dual-speed jog in-
puts, limits {2} and home inputs, moving
and irip output, two input ports, and three
output ports—to power drivers for motors
orfented along each axis. These capabilities
are claimed to provide low-cost control with

an IBM PC/XT/AT (or compatible} per-
_.sonal_'computer, squeeze. all bus-reqmre& :

- NH (603-882-

integration of overall systems. Precise elee-
tronic conirol of complex stepper-motor
motions is reportedly needed in today’s food
processing operations, packaging auto-
mation machinery, and agricultm’al
robotics. Programmable for step rates in ex-
cess of 14,000 sps, the PCMC controller for

high speed indexing is-a development of -
" Hudson; -

Advanced Micro. Systems. In
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Rig Converts Waste 0Oil Into
Additive for Diesel Fuel

Mobile blending unit receives spent
crankcase oil from diesel-powered
vehicles, reclaims the lubricant, and uses
it—at rates up to 1-in-20 parts {or 5% )—to
fortify “fresh” diesel fuel held in a siorage
tank. Fuel blended with oil has & higher Btu
content and greater lubricity, and does not
experience any change in flash point or
© cetane ratmg nor does it cause an increase in

emissions, says the

through a 25-ft hose from the bottom of a
fuel storage tank. This mixture is filtered
and cyeled through s three-stage fuel
filter/separator to remove water, dirt, rust,
metal particles, sludge and algae from both
the oil and stored fuel, The clean, blended
fuel is then returned to the storage tank or to
a vehicle’s fuel tanks through another 25-ft
hose. Fewer vehicle fuel filter element

changes and Ionger pump/mjecwr Iwes are




Remote 'Stations’
Track H,0 Levels

-I \
Prone Hoolu (HOTEM) Remote tensiometers are now litted
‘_ P T with pressure transducers and on-
nszaz ‘c’;‘,‘]maﬁm board electronic‘:‘ devicegl so irrigation
Central Cempter Walhods managers can ‘‘call up” water-suction
readings (tensiometric data) via their
'ﬂgfa;é;ef personal computers. Developed by
In Field o al Cealsal Computer | gneeti Irrometer Co. Inc., Riverside, CA
it {714-689-1701), the complete system

il consists of tensiometer/transducer sensors;
. address modules that collect data from up to
- pight sensors; and & microprocessor, data-
collection " unit for “polling " the : address
modules/sensor and reportmg d
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Grain Drill Fields
Staggered Openers

Trash-cfearing grain drill with adjust-
able hoe-type openers is built for
seeding a 10-ft width in tough stubble or
heavy residue. At least 20 in. of fore, aft,
and lateral eclearance among openers is
obtained by mounting the drill's 17, 12, 10
or 9 openers along three separate ranks.
This arrangement provides a phased or
staggered array of openers at row spacings
of 7, 10, 12 and 13.3 in. while allowing ail
ranks to be tied together through a ecommon
linkage. Only one hydraulic eylinder applies
machive-wide' down pressure and thus

.controls the seed-placement depth for all
- openers. A 29-in. vertical elearance is also ..
. provided to facilitate work in minimum-till

Py




Athree—port assembly is created by
combining inte one unit the
functional elements of ball and venturi
types of valves. The integrated package
eliminates hardware elements, simplifies
plumbing arrangements, and enhances
valve capabilities. According to valve
designer George S, Sanders, the unit’s
most promising applcation is for emptying
out the chemical tanks, fluid lines, and
spray booms aboard agricultural aircraft,

- purge all chemicals over an’aerial job site
ather than canse a'p toretnrn’ '

The: fluid-inducting valve reportedly can’

Hybrid Valve Purges Aerial Spray Tanks

structure of a two-way ball valve, This
venturi-forming arrangement provides
intet and outlet ports, restricts the flow of a
primary fluid, and creates at mid-valve a
partial vacuum. Ported to the central area
is a transverse or right-angle passage that
allows a secondary fluid to join, mix, and
escape with the primary fluid (Fig. 2}. The
venturi throat and secondary inlet are
housed within. a ball-like device, which

‘can_be rotated to seal off the transverse
- port {Fig, 3)

. Tho secondary passage leads "
ng boorms, lines, and tanks
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Modular Drive Offers Lift/Pull Option

ne major factory change—a brake for
lifting objects versus a clutch for pulling
loads—adapts a basic hoist/winch design
for two main types of field applications. The
65-1b modular assembly is thus capable of
vertical hifting and/or horizontal pulling
operations for payloads up to 2,000 lh. An
overall assembly can he mounted along
horizontal (floor}), vertical fwall), or upside
down (ceiling) orientations. A sling-and-
hook provision is used for aitaching a
payload to one end of a 50-{t long wire rope.
~ The cable's other end wraps around a 3-in.
diam drum. This drum winds up or pays out

Thern Inc., Winona, MN {507-454-2996},
the modular drive features a one-piece cast
aluminum  heusing, water-tight
construction, and white epoxy coating. H




Turf coring Machine

Alters Hole Spacings

Variahle core spacings and working
speeds are featured in a riding torf
aerator built to supplant walk-behind units.
An 18-hp engine teams with a hydrostatic
transmission to give the 1,200-1b machine an
infinite number of travel speeds from 0 1o 6
mph. Hydraulic devices and mechanical
linkages also enable an operator to adjust
the longitudinal core spacings from 1 to 5 in,
during operation. These mechanisms
control the reciprocating action of four
Vcham-and -belt-driven rams—each . fitted-
" th e How tmeslocatedz §in, apart,
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Tough Plastic Tub
Helps Tend Animals

eamless 5.6 {13 tub is rotationally

molded from high-density polyethy-
lene to carry feed, veterinary, and other
animal-tending supplies, Mounted on a
tubular steel frame with 10-in.-diam rear
and 6-in.-diam caster wheels, the 41-in, long
by 19-in, wide Chore-Cart can havl, dump
or weigh many types of cargo, A battery-
operated electronic scale can give the
weights for a full load of feed, an entire litter

“removed from the cart. Agri-Plasties Ing.,"
shen, IN {219-533-0497), 0 -0 W

ol pigs, and of each pig or each scoop of feed ;'




Universal Structure ‘Frames’

A central management system relies on a
personal computer for controlling
environmental conditions and operating
essential processes within agricultural

structures. Embodied in the PMS 2000

System is a universal framework-—compati-
ble computer, basic architecture, modular
hardware, and expandable software-—allow-
ing the system to be adapted for plant and
animal production facilities that vary in
type, size, number, and sophistication. The
framework includes microprocessor-based
data gathering panels, relay control units,
motor conirol units, and many other
devices. These are integrated so the sysiem
can monitor conditions, sound alarms, issue

reporls, generate graphs, and. control .-
functions . according ‘to basic ‘operating ..

parameters and programmed Instr
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Vital Life-Controlling Functions
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