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PROTOTYPE GRAVEL SORTING BUCKET 
FOR BACKHOE LOADERS AND EXCAVATORS 

Introduction. In 1996, Sirr Excavating, of Lumby, 
B.C., constructed a prototype backhoe loader bucket for 
sorting gravel. The Forest Engineering Research Institute 
of Canada (FERIC) observed a brief demonstration of the 
unit in March 1997. 

Description. The contractor built the sorting bucket by 
modifying the 0.76 m' (1 yd') 4 -N- l bucket on his 
Caterpillar 416 backhoe loader (Figure 1). (A 4-N-l 
bucket is a two-part, multi-purpose bucket.) The 
bottom of the bucket's front half was removed and a new 
base, fabricated with a series of steel tines protruding 
from the rear edge, was welded to the original side plates. 
The tips of the tines were fitted with bucket teeth. A 
heavy-duty plastic screen, sized to pass material < 51 
mm in diameter (2-in minus), was machined to fit snugly 
on top of the tines; it is simply wedged into position. 
Plastic side plate extensions were also bolted to the front 
bucket half (Figure 2). The tine and screen assembly 
passes under the rear part when the bucket halves are 
drawn together (Figure 3). 

Material can be gathered into the sorting bucket in two 
ways. First, with the bucket in its closed position, the 
operator can drive the loader forward into the desired 
material. Second, the bucket can be opened and, while 
driving in reverse, the leading edge of the tine assembly 
can be used to scoop up material (Figure 4). Sorting is 
then achieved by rapidly moving the front part of the 
bucket back and forth so that material passes over the 
screen. The fines flow through the screen and oversized 
rock is retained in the bucket. 

Figure 2. Tine and screen assembly 

Figure 3. Tines pass under the rear bucket segment. 

Figure 1. Sorting bucket on Cat 416 backhoe loader Figure 4. Loading bucket while driving in reverse. 
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Observations. reRiC observed a brief demonstration 
of the unit processing pit-run gravel. A full bucket of 
material could be sorted in approximately one minute. 

To date, the contractor has used the sorting bucket to 
produce screened fdl for die constmction of tire retaining 
walls and tire-walled homes. In this constmction process, 
the bucket is used to generate the screened fill material 
at the work site. Then, the backhoe on the machine is 
used to fill the tires with screened material. A special 
cone, mounted on the back of the backhoe bucket, is 
driven into the centre of each tire to compact the fill and 
ensure that all voids inside the tires are filled. The tires 
are stacked in overlapping layers until the desired wall 
height is reached. 

The concept of sorting material in-place using a front-end 
loader attachment is not new. Several types of attachments 
are available, ranging from simple bucket-shaped screen 
inserts controlled by hydraulic cylinders, to more 
complex units that have powered rotors within a cage 
to screen and process material. Some are designed solely 
as front-end loader attachments while others can be 
adapted for use with an excavator. 

The design offered by Sirr Excavating differs from others 
available. It is envisioned as a low capital cost unit, easy 
to install and maintain, and adaptable to both front end 
loaders and excavators. It is the only unit known to FERIC 
that fiinctions with the 4-N-l bucket configuration. 

Application to Forest Road Maintenance. There 
may be several applications for the sorting bucket in 
addition to its use for tire retaining wall construction. It 
appears well suited to jobs where relatively small volumes 
of sorted material are needed, at intermittent locations 
within a forest road network. Its use could eliminate the 
long truck hauls that are sometimes needed to deliver 
graded material to isolated work sites. The mobility of 
the loader carrier means that material can be generated 
in-place at any number of locations within a watershed. 

Mounting the sorting bucket on an excavator would fa
cilitate forest road maintenance activities. It may then 
be possible to recover roadside material and screen re
surfacing aggregate in-place to rehabilitate worn road 
surfaces. Also, an excavator carrier means that materi
als could be produced at locations within a forest op
eration that are inaccessible to gravel trucks. 

Other potential applications to forest road maintenance 
and deactivation, and watershed restoration, include 
producing: 

• Screened material for backfilling culverts. 
• Coarse material for armouring cross-ditches and 

culvert outlets. 

• Graded materials for enhancing fish habitat in streams. 
• Cobbles for building gabions, which in turn can be 

used to construct retaining structures for cutslopes, 
fiUslopes, and bridge abutments. 

Future Development. The unit observed by FERIC was 
the contractor's first attempt to develop his bucket sorting 
concept. He is contemplating two refinements to the unit: 
first, installing of additional steel tines to eliminate the 
plastic screen; and second, adding a vibratory screen to 
the top of the front half of the bucket to produce an 
additional grade of material (<19 mm diameter (%-in 
minus)). In addition he intends to adjust the bucket for 
use with excavators. 

The contractor would prefer that an equipment 
manufacturing firm undertake the necessary engineering 
design work and produce the next prototype. FERIC 
believes that fiirther proof-of-concept trials should then 
be conducted with the bucket mounted on an excavator. 
Although the current unit has generated local interest, 
the contractor would like to canvass the forest industry 
on a broader scale to determine the level of interest and 
market potential. This information is needed so that 
bucket development can proceed to the next stage. 
Feedback from potential users in the forest or 
construction indusdies would be appreciated and should 
be directed to the contacts listed below, or to the author. 

Information. The information contained in this report 
is based on limited field observations and is published 
solely to disseminate information to FERIC members. It 
is not intended as an endorsement or approval by reRIC 
of any products or service to the exclusion of others that 
may be suitable. More information may be obtained from: 

Mr. Lea Sirr 
Sirr Excavating 
S5A, C21,RR1 
Lumby, B.C. VOE 2G0 
ph:(250)547-8880 

Mr. F. Brent Reid 
Business Development Bank of Canada 
313 Bernard Avenue 
Kelowna, B.C. V I Y 6N6 
ph: (250) 260-5050 

D . M . Bennett, M.Sc, R.P.F., REng. 
Senior Researcher 
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