A company installs five bulk
bag unloaders and five
volumetric screw feeders to
automate its portable-hopper
loading operation.

company that produceswel d-
A ing and cutting products for

national and international
markets was experiencing problems
|loading materials from drumsinto a
large portable hopper. Handling the
drums created ergonomic and safety
issues for the operator, took alot of
time and labor, and caused storage
and disposd problems. To solvethese
problems, the company worked with

adry solids processing equipment
supplier to automate the portable-
hopper loading operation.

The company producesvariousweld-
ing and cutting products at itsfacility
in southeastern Pennsylvania. To
make a certain welding product, an
operator first loadsvariousamountsof
bauxite, sand, magnesite, fluorspar,

The five bulk bag unloaders and five volumetric screw feeders accurately
feed material to a centrally located portable hopper.



manganese ore, and two additional
minor ingredientsinto alargeportable
hopper, making a 1,400-pound batch.
The operator then forktrucks the hop-
per to the beginning of the production
lineat theoppositeend of theplant and
dischargesthehopper’smateria intoa
mixer. The mixer homogeneously
blendsthematerid beforedischarging
ittotheproductionline.

In the past, the five mgjor ingredients
were contained in 55-gallon drums,
and the two minor ingredientsin
boxes. The portable hopper was posi-

tioned on again-in-weight load-cell
scalein ascalearea. To add aminor
ingredient, the operator scooped the
material from abox and hand-added it
to the hopper, watching the hopper
scal€e’'s readout to ensure hitting the
target weight.

To add amajor ingredient, the opera-
tor mounted a barrel dumper on the
forktruck’sforksand moved thedrum
to the hopper. The operator then got
down from the forktruck, opened the
drum, and climbed back onto thefork-
truck before activating the barrel

An operator uses a forklift to lift the bag-lifting frame and empty bag

from the unloader.

Handling the drums created
ergonomic and safely issues
because the operator had to get on
and off the forkiruck multiple times
and manually position the drums in
the barrel dumper.



dumper, which dumped amgjority of
thematerid into the hopper. Monitor-
ing the hopper scal€' sreadout, the op-
erator deactivated the barrel dumper
when the material neared the target
weight. The operator hand-added the
remaining needed material to thehop-
per. Upon completion, the operator
closed the drum and forktrucked it
back to the storage areaif it ill con-
tained materia or to adisposa areaif
it was empty. The operator repeated
thisprocessfor eachmagjor ingredient.

Problems with the drums

The company experienced several
problemsusing thedrumsinthe
portable-hopper loading operation.
Handling the drums created er-
gonomic and safety issues becausethe
operator had to get on and off thefork-
truck multipletimes and manually po-
stion thedrumsin the barrel dumper.
Also, because the material inthe
drumswas compacted and difficult to
get out, the operator had to be careful
to avoid back or other injurieswhen
manually scooping the material from
the drums. And because the average
particlesize of the various materiasis
about 50 percent at 325 mesh, dump-
ing the drums and hand-adding the
material into the hopper created fugi-
tivedust in the scale area. For protec-
tion from the dugt, the operator had to
wear arespirator when making abatch.

Manually loading the materialsinto
thehopper to makeabatch sometimes
took an operator more than an hour.
And during thistime, the production
line was |eft unattended because the
operator had to bein the scale area,
whichislocated at the opposite end of
the plant from the production line's
beginning. In addition, drum storage
and disposal created a problem be-
cause of gpace congtraintsfor storing
thefull and empty drumsand cost fac-
torsfor disposing of theempty drums.

Because of these problems, the com-
pany decided to look for away to au-
tomate the portabl e-hopper |oading
operation and receive materia inbulk
bagsto eliminatethedrums.

Looking to automate

In spring 2002, the company hired a
project engineer to hdpfind asolution
for the portable-hopper loading opera
tion. The project engineer conducted
an extensive Internet search for bulk
solids handling equipment suppliers
and found Metalfab, Vernon, N.J., a
supplier of bulk bag unloaders, binac-
tivators, volumetric screw and belt
feeders, batch and continuousloss-in-
weight feeders, continuous blenders,
spinloaders, and other dry solids pro-
ng equipment. The project engi-
neer contacted the supplier for more
information.

The project engineer ordered five
bulk bag unloaders, five bagrifting
frames for lifting and moving the bulk
bags, and five volumetric screw
feeders with 4-inch-diameter
enclosed screws, which he helped
the company install in the scale area.

L ater that year, thesupplier invited the
project engineer to tour itsfacility and
to seeitsequipment inoperation. After
thetour, the supplier had the company
send material samplesin bulk bagsfor
testing, and the project engineer trav-
eled back to the supplier’sfacility to
witnessthetedts. For thetests, the sup-
plier mounted avolumetric screw
feeder beneath abulk bag unloader and
demonstrated the system’s ahility to
accurately discharge and feed each of
themateria sfromthebulk bags. Satis-
fied with the results, the project engi-
neer ordered five BBU2-48V bulk bag
unloaders, five bag-lifting framesfor
lifting and moving the bulk bags, and
five DB2-4 volumetric screw feeders
with4-inch-diameter enclosed screws,
which hehelpedthecompany ingtal in
thescalearea.

The unloaders and screw feeders

Each bulk bag unloader is constructed
of carbon sted and isabout 15 feet tall
toaccommodate afeeder beneathit. A
bag-support frame, located in the un-
loader’stop withinthemainframe, re-
ceivesabag-lifting frameand supports

The scale’s microprocessor con-
troller (center, silver box), which is
programmed with various batch
formulas and target weights, con-
trols the portable-hopper loading
operation.

it and abulk bag during operation. The
supplier mounted avibrator on each
bag-support frame that vibrates the
framewhen amateria needsto bedis-
charged and automatically shutsdown
whenmaterial isnolonger needed.

Each carbon-sted feeder screw’sflight-
ing has astandard 4-inch pitch and can
accurately feed material at upto 175
ft¥/h. The screws have no hard plating
because the company’smateria isn’t
very abrasive. Each feeder hasan ex-
tended tubeand screw, rangingfrom4to
9feetlong, and isdesigned to bulk- and
dribble-feed the materia directly into
thecentraly | ocated portablehopper.

The company aso worked with Rice
Lake Weighing Systems, Rice Lake,
Wis,, ascalesupplier, toinstall anew
scal e and control system for the
portable-hopper loading operation.
The scal e supplier connected the
scale’'s microprocessor controller to
the hopper scale'selectronicload cdlls
and each bulk bag unloader’svibrator
and feeder to automate the hopper-
loading process.

Making a batch

In April 2003, the company began
using the supplier’s equipment to
make batches. Themateridsarrive at
the company’s plant in standard bulk
bags that are about 48 inches square
by 60inchestall and hold about 2,000
to 3,000 pounds, depending on ama:
terial’s bulk density. The bags are
stored inawarehouse.






