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After years of collaboration,
testing and improvements,
vacuum harvest system nearly
ready for mass production.

by Mart Milkovich

rom across apple ceuntry, two partners are
putting the final touches on @ harvest assist
machine they hope will be the future of apple
harvesting,
DER Conveyor Concepls of CGonk
Michigan, and Automated Ag Systems of Moses Lake,
ashingion, figured out how t easily artach and detach
achine, which they named the Apple Vicuum
System, to platforms many growers already own. They
art selling the latest iteration of the harvester,
e Bandi Cyelone, after the 2020 harvest,
ey place their appes o
tubes thiat suck the fruit ko  rotating dispenser, gently
depositing them into a hin underneath, Trials have
shown that warkers using the vacuum harvester pick
apples faster than those on & pormal phatform, far more
elficiently than those using ladders, and don't brulse
apples any more than those using either methad,

“1think that this type of machine s the future o apple
harvesting,” said Justin Finkler, operations manager for
Riveridge Produce Marketing in Sparta, Michigan

Keith Veselka, an orchard operations manager in
washigton state who's also worked with the Bandit
Cyclone, agreed. The near furure, at least. Fully
automated harvesters might be the long-term future of
apple harvesting, but that’s stll a long way off, he suid.
A harvest agsist [ke the vacuum maehine might be the
bridge between thai disant furure and current harvesting
‘methods.

Ia
greater reliance on mabile plaforns, Veselka believes the
wacuun system would be a good fit for most Washington A picker on Uve Bandit Cyclone picks Fus fr
orchards. After participating in trials, his company is ke a bueket, but it was lengthened into more of a trough shape.

October 2019. He places the appls i system and the bin. The inleti ch pickess place the apples used ta look more
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"BUD-10°gets the tree off to a wonderful start.”
Nolan Empey, Grower and Nurseryman
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The Bangit Cyclone’s vacuum sucks Minneiska appies
through tubes, deposits them onto a neoprene and
russh biase and places the spphes into & bin in Quincy,
Washington, in 2079, The system's designers, based
in Michigan and Washington, have baen continuously
improving the suction, noise and bin-fller systems.

cansidering purchasing the technology once it's ready
for commersial sale,

Over o decade in the making, the wait won't be much
longer. The machine's deskgners plan 1 spend most of
this yeur working ou e inal Kinks, o puting  ite
liputick o he pig” a5 ouc

Teing developed
ammm o the moddl i e n Michigin,
reflecting e different orchard sizes between the two
states and the pproaches of the two partners,

Lang evolution
aiz — grawer Mike Resch. wekder
it

The DBR princ

few of their vacuur
rowni platform, to.customers n the Midwest but
wanted 1o explare the idea of mounting one to Dagareet's
Handit Xpsess, one of the mast pogulat platiorms i the
Northwest, Rasch said

TheDBR patncrs havwspen alot of imesimamLiring
the technology thal houses and moves the
system through tee Tows
after the partmership with Automated A n
DBR machine had three pieces (iractor, harvesier and
bin e, which they eventually et down 10 two (el
propelied harvester and bin trailer). The latest model

e picee: a sell-propelled platorm that can

pick up. ety bins spaced hroughout e orchard amd
y growers ke o




Above, the man on the right lowers a full bin of Fugs from the Bandit Cyclone at a Riveridge
Prachice Marketing orchard. Full bins are depasited oist the back of the madnine, which picks
up empty bins from the front. Below, Phil Brown, left, and Mike Rasch, the “6 and “R™ In DER
Conveyor Concepts, observe the 2019 version of their apple vacuum harvester at a Riveridge
Praduuce Marketing orchard In Sparta, Michigan, last fall DBR teamed up with Automated Ag
Systams in Wiashington state 1o improva tha maching.

i
L Dagorsetshaves savirs) of th changes i 80

e Brotatype WACUM harvest machine at Auts

‘g Systems In June. The only thing remainineg fram the
ariginal bolt-on versian i the deceleratorin the contar of
the machine built by DBR Canveyar Concepts. Fram tap:

The original high-RPM engine was replaced with a quieter
engine, the vacuum fan blade and housing was redesigned
10 create marg suction, and the optical in delivary systom
was replaced with o pre existing mechanical delivery system
deweloped by MAF Industries. Dagarret says this new
version was redesigned based on grower feedback.

The
two-dimensio

upand down
e bins per day.
g

tdid differ
me(mmu\ bm ﬁUrr Trom MAF Ind

e
e J(hrp]umrm. easily
itup mr;-n ming, thinning
eplace s parts. |




Pennsylvania potential
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Marketing orchard in
State University i gulmm] o o s
performance versus ladder picking

The rescarchers plan to test a model at a
Pennesylvania farm during the 2020 harvest.

“We are looking for a harvest-assist sysiem that
«can help Pennsylvania growers improve harvesting
efficiency,” said assistant professor Lomg He, on of
the researchers.

Another of the researchers, extension educator
Daniel Weber, discussed the Michigan tial’s resulls
with Goowd Frf Graner.

“By itsell, harvesting (rom the platform is definitely
superior (o using 8 ladder.” Weber said. "By using
T T BT L B
normal, on rver

B the “Kller 1 tn the bl charge-ouis and row
change. 1 takes 2 minutes,on average, for b fobe

be Jouded. It takes almost

Long Ha, loft, and Danisl Weber obsarva the Bandit
Cpelane i action at Riveridge Produce Marketing in
Sparta, Michigan, last October, The two Penn State

down the
bins and time spent switching rows. They hope to sl
the machine in Pennsylvania in fall 2020,

‘and barriers such as fences, he said

However, even including delays associated with
bin. change-out end row repositioning, the Bandit
Cyclone still sutperfarmed ludders by about 3 minures

minutes for the machine 1o urm around and enter a
new row, Weber said.

Thase row changes would cut into performance
gains for orchards with short rows, where frequent
tums would be necessary. Same Pennsylvania

perbinat L

I suspect there is a minimum row length below
which the system becomes toa inefficient to operate,
‘Weher said. *] also suspect that because this system
can be operated around the clock due w buil

Y.
orchards do not have much sp ends

lighting, th ost gains may acsually be ol
y dark” —M. M

The werkeron the nea ight operates the Bandit Cyclone,
st all, Row ch take up 1o four mi

guiding it through a change of rows at a Riveridge orchard

“By itself, harvesting from the
platform is definitely superior

to using a ladder."
~—Daniel Weber
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Dagrret also reasdjusted the duciing vents o biow

upward. On top of the nolse, high-pressure air was

lowing out ofthe vacuum machine's housing fiting

trea limbsand knocking fruit to the ground. Readjusting

the vents salved that problem. It had the added borws of
on

Dagorret said

Trials

Hiveridge Produce Markering, ane of the largest
growers in Michigan, has been rialing the DBR vacuum
system for the last decade, The latest version, mounted
on o Bandit Xpress, ran through a Riveridge TFuji block
last Ocnber. Four pickers stood on the plaform, in the
‘middie of which stood the vacuum system, Harnesses
attached large biack hoses, which were connceted lo

of the hose, 2t
was an inlet— formerly more of
bkt shape but now mase of s tough shiape — for
pickers 1o pluce the applesin. i system sucked
the apples thrsugh the mlsw tbes and into 3 rotating
dispenser that depasited them evenly throughout the
bin underneath, When full, the bin was lowered and
deposited out the back of the platform.

Riveridge Pre: al Don Armock said the DBR/
Automated Ag partnership marked a blgsiep forward for
the evolusion of the machine.

*(The machine) has evolved inio a very fit- and

cm thiat alse b 10 the
entite harvest process,” he said. “We now have a system
that s eost-cffective and fesible,*

Armock anticipates buying a few of the vacuum

hines. Most of Kiveridge's production is on 10- or
oo vertical rellis, or 12-Toot V-irellis systenss, all well
suited to the Bandit Cyclone,

Riveridge will use the machines to pick the tops of
trees. The lower parts of the (rees will be harvesied on
ot in the waditional mannes, Armock said

“Waorkers on the ground are fairly efficient currently,”
he said. “The real savings are in the elimination of Indder
work and positioning and travel time to the bin.*

‘At a Stemilk Growers orchard in Quincy, Washingion,
n 2016, crews using the vacuum system picked 18 bins

hours, while crews on uniltered plarfarms picked
e vacuum system also led 10 2 percentage points
less bruising said orchard manager Bernardo teyes,
During @ second 2018 trial at Oceidental Orchards
in Zill hingtan. the Bandit Cyclone was “way
quicker” than ladder picking and regular platform
picking, filling a bin every 15 minutes, and its rare of
ruing was comprabie o the athier um methods,id
Veselka, the op .
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