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(54) A SCREEN

(57) A multi-deck screen (10) for screening bulk ma-
terials comprising a first deck (20,40,140) holding a first
screening media (30) and a second deck (20,40,140) be-
neath the first deck (20,40,140) holding a second screen-
ing media (50) and connected to the first deck (20,40,140)
by a column (60,61,62,63), each deck (20,40) comprising
a frame (70) having a first sidewall (80), an opposite sec-

ond sidewall (90) and first and second opposite ends
(100,110) in which at least one of the first and second
decks (20,40,140) comprises at least one longitudinally
centrally located unbalanced motor (120,130) per side-
wall (80,90) of the frame (70) for independently vibrating
the first and second decks (20,40,140).
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Description

Field of Invention

[0001] This invention relates to a screen for screening
materials and more particularly to a vibrating multi-deck
screen for screening bulk materials.

Background of the Invention

[0002] A variety of different crushers have evolved for
processing bulk material such as stone, minerals and
both domestic and industrial waste including construction
materials to generate a crushed product for subsequent
processing or disposal. Known crushers include cone,
impact, vibration and jaw crushers. Crushers can also be
categorised into mobile crushers that are readily trans-
portable from one site to another and stationary crushers
designed for large static installations that are assembled
on site e.g. at a quarry or mine environment where they
remain until the source of raw material is exhausted.
[0003] Generally, crushers are provided with a screen
for sizing and/or removing material prior to crushing to
prevent blockages in the crusher and improve crusher
performance. The screens can also be employed to
grade crushed materials.
[0004] In general, the known screens are typically vi-
brating screens made up of one to four decks which hold
screening media for sizing the bulk materials and a vi-
brating mechanism or unbalanced motor for causing the
screen to vibrate to effect the screening action. In many
known screens, the multiple decks of the screen typically
share a single vibrating mechanism or unbalanced motor
so that all the decks are vibrated simultaneously by the
shared vibrating mechanism or unbalanced motor. The
screening action can be a circular motion, a linear motion,
an elliptical motion screen or a combination of motions
and, where the decks share the vibrating mechanism or
unbalanced motor, each deck exhibits the same screen-
ing action.
[0005] Screens can also be installed at different deck
inclination angles as required while and other parameters
such as screening medica types etc. can be varied as
required in accordance with application demands.
[0006] However, known screen suffer from a number
of disadvantages. For example, known vibrating multi-
deck screen must generally be of heavy steel construc-
tion to withstand the forces generated by a shared vibrat-
ing mechanism and poor screening efficiency results es-
pecially for applications where the screen has large open-
ings in the screening media of the top deck and small
openings in the screening media of the lower decks. Ac-
cordingly, selected parameters for the screen are nec-
essarily compromised for each deck and an optimal
screening action per deck is not achieved. In addition,
as each deck must vibrate in the same way, it is not pos-
sible to vary the screening action between decks.
[0007] CN2865870U describes a screen made up of

three inclined decks arranged in sequence in which each
deck has a relatively complex vibrating mechanism which
relies on counterweights connected by a shaft disposed
on each side of the deck. However, the sequential deck
configuration requires considerable space and is not a
single multi-deck unit, the shaft required for the vibrating
mechanisms of the decks can compromise screening ef-
ficiency and the vibrating mechanisms cannot be tailored
and/or coordinated as required in accordance with the
screening actions required at the decks.
[0008] An object of the invention is to overcome at least
some of the problems of the prior art.

Summary of the Invention

[0009] According to the invention there is provided a
multi-deck screen for screening bulk materials compris-
ing:

a first deck holding a first screening media and
a second deck beneath the first deck holding a sec-
ond screening media and connected to the first deck
by a column
each deck comprising a frame having a first sidewall,
an opposite second sidewall and first and second
opposite ends
wherein at least one of the first and second decks
comprises at least one longitudinally centrally locat-
ed unbalanced motor per sidewall of the frame for
independently vibrating the first and second decks.
The use of centrally located unbalanced motors for
at least one deck allows at least some or all of the
screening decks to be controlled and operated inde-
pendently for optimal screening performance.

[0010] In an embodiment, the at least one of the first
and second decks each comprises at least one longitu-
dinally centrally located unbalanced motor per sidewall
of the frame for vibrating the first and/or second decks,
such that the vibration applied on the first and second
decks is independent or separate from each other.
[0011] Preferably, the first and second decks are cou-
pled onto columns via shock absorbers.
[0012] In one embodiment, each deck comprises at
least one longitudinally centrally located unbalanced mo-
tor per sidewall of the frame. A circular screening action
of the screening deck can therefore be achieved.
[0013] In one embodiment, the multi-deck screen com-
prises at least three decks wherein the first and second
decks share at least one longitudinally centrally located
unbalanced motor per sidewall of the first and second
deck frames. The decks sharing the unbalanced motors
can therefore be configured for identical screening ac-
tions.
[0014] In any embodiment, the unbalanced motor is
centrally mounted on the sidewall. The sidewalls there-
fore serve to directly support the unbalanced motor for
optimal transmission of vibrating forces.
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[0015] In one embodiment, each deck comprising the
at least one longitudinally centrally mounted unbalanced
motor per sidewall comprises two longitudinally centrally
mounted unbalanced motors per sidewall. A non-circular
screening action such as linear or elliptical screening ac-
tions can therefore be achieved.
[0016] In any embodiment, each unbalanced motor
comprises an encoder. The encoders facilitate co-ordi-
nation of the unbalanced motors.
[0017] In any embodiment, the encoder is integral with
the unbalanced motor thus protecting the encoder and
facilitating effective communication between the encoder
and the unbalanced motor.
[0018] In any embodiment, the encoder is a rotary en-
coder mounted on a shaft of the unbalanced motor. Feed-
back on the rotational speed of the shaft can therefore
be obtained.
[0019] In any embodiment, the multi-deck screen fur-
ther comprises a frequency inverter communicable with
the unbalanced motor for controlling the unbalanced mo-
tor. The frequency inverter serves to facilitate adjustment
of the motor shaft angle position and speed and to control
the shaft angle positions as required.
[0020] In any embodiment, the angle of inclination of
each deck is the same or different.
[0021] In any embodiment, each deck comprises at
least one shock absorber. The shock absorber can be
located in each corner of the decks and mitigate the vi-
brational forces on the decks and supporting steel struc-
tures.
[0022] In one embodiment, the shock absorber com-
prises a coil or a spring such as a coil spring, rubber
spring or air spring. Coils and springs are effective shock
absorbers.
[0023] In any embodiment, the multi-deck screen fur-
ther comprises a curtain extending between the decks
to protect side plates and the like. The curtain also pre-
vents material from falling from the decks.
[0024] In another embodiment, the invention extends
to a crusher system comprising a multi-deck screen as
previously defined. The crusher system can therefore in-
clude the screen and other elements such as a feed chute
or conveyors.
[0025] Due to the independently controllable decks of
the multi-deck screen of the invention coarse and fine
materials can be separated as required by a single muti-
deck screen and material to be screened can be fed to
any deck of the screen as required. Accordingly, the mul-
ti-deck screen of the invention can be tailored on demand
to a wide range of screening operations due to the inde-
pendently operable demand controllable decks.
[0026] The multi-deck screen of the invention can be
connected to automated screening systems where addi-
tional sensors can be included and parameters adjusted
based on feedback from the sensors. This can be done
with or without a PLC (programmable logic controller).

Brief Description of the Drawings

[0027] The invention will now be described, by way of
example only, with reference to the accompanying draw-
ings in which:

Figure 1 is a perspective view from above and one
side of a first embodiment of a multi-deck screen of
the invention for screening bulk materials in which
the screen has three decks and each deck is provid-
ed with a centrally located unbalanced motor per
sidewall of its frame for independently vibrating the
decks in a circular screening action and a frequency
inverter (VFD) communicable with the multi-deck
screen is provided in a cabinet adjacent the multi-
deck screen, and

Figure 2 is a perspective view from above and one
side of a second embodiment of the multi-deck
screen of the invention in which the screen has three
decks and each deck is provided with two centrally
located unbalanced motors per sidewall of its frame
for independently vibrating the decks in a non-circu-
lar screening action such as a linear motion and two
frequency inverters (VFD) communicable with the
multi-deck screen are provided in cabinets adjacent
the multi-deck screen.

Detailed Description of the Invention

[0028] As shown in Figure 1, a first embodiment of a
multi-deck screen of the invention is generally indicated
by the reference numeral 10 and is made up of a first
upper screening deck 20, a second or middle screening
deck 40 disposed beneath the first deck 20 and a third
or lower screening deck 140 disposed beneath the sec-
ond deck 40. The multi-deck screen 10 is therefore a
unitary multi-deck screen 10 in which the first, second
and third decks 20,40,140 are stacked.
[0029] In order to produce sized product, the first deck
20 is provided with a first deck screening media 30, the
second deck 40 is provided with a second deck screening
media 50 and the third screening 140 deck is provided
with a third deck screening media 170. The screening
media 30,40,170 are sized to produce oversize and
throughput product as required.
[0030] In the present embodiment, each deck
20,40,140 is identical in construction and is made up of
a frame 70 having a first sidewall 80, a second sidewall
90 disposed opposite the first sidewall 80 and first and
second opposite ends 100,110 with the second end 110
being open to define a sizing screen discharge end 115
for discharging screened material from the screen 10.
The stacked first, second and third decks 20,40,140 are
supported and connected by upright columns
60,61,62,63 which extend between the decks 20,40,140
towards the first and second opposite ends 100,110 of
the decks 20,40,140. Each deck 20,40,140 can have a
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different angle of inclination so that the decks 20,40,140
are inclined as required in accordance with the screening
operation, The inclination angles can be selected for ma-
terial speed and overall screening efficiency and can be
defined before use and fixed at that angle.
[0031] In other embodiments of the invention, the
decks 20,40,140 can differ in construction e.g. the first
deck 20 can include a feedbox to receive material and
so differ in construction.
[0032] In the present embodiment, each deck
20,40,140 is provided with a centrally located unbalanced
motor 120,130 per sidewall 80,90 respectively of its
frame 70 for independently vibrating the three decks
20,40,140 in a circular screening action. Accordingly, the
screening action of each deck 20,40,70 can be controlled
independently for optimal screening performance. Each
unbalanced motor 120,130 can be fitted with a selected
counterweight as required in accordance with the vibrat-
ing characteristics required for the screen.
[0033] As shown in the drawing, each unbalanced mo-
tor 120,130 is centrally mounted directly on the sidewalls
80,90. The unbalanced motors 120,130 are each provid-
ed with an associated encoder to provide feedback on
the performance (e.g. output, shaft speed etc) of the un-
balanced motors 120,130. The encoder can be integral
with or included in the unbalanced motors 120,130 and
in one embodiment the encoder is a rotary encoder
mounted on the drive shaft of the unbalanced motors
120,130. Suitable encoders are Absolute encoders
which provide exact information about motor shaft posi-
tion and also have safety functionality in power loss sit-
uations.
[0034] Frequency inverters (VFD) 180, 181,182 can
also be communicable with the unbalanced motors
120,130 for controlling the speed of the unbalanced mo-
tors 120,130 on each deck 20,40,140 and assisting in
monitoring the screening action. In the present embodi-
ment, a single VFD 180 controls both unbalanced motors
120,130 per deck 20,40,140 so that three VFD’s
180,181,182 are provided which communicate with re-
spective decks 20,40,140. The VFD’s 181,181,182 can
be housed in a cabinet 190 adjacent the multi-deck
screen 10. The typical maximum distance between the
motors 120,130 and the VFD’s 180,181,182 in the cab-
inet 190 can be approximately 150m but is dependent
on the cables, fuses and temperature. As indicated
above, the motors 120,130 are provided with encoders
and the VFD’s 180,181,182 can be adjusted to synchro-
nize among other things motor shaft angle position and
speed.
[0035] As will be appreciated by those skilled in the art,
the exact type of encoder and VFD 180,181,182 em-
ployed with the multi-deck screen 10 of the invention can
be selected in accordance with the functionality required
of the multi-deck screen 10 and the type of motors
120,130 employed.
[0036] As shown in the drawing, each deck 20,40,140
is provided with shock absorbers 150 which extend be-

tween the sidewall 80,90 and the columns 60,61,62,63
to modulate the deck 20,40,140 vibrations. Suitable
shock absorbers 150 can be coil spring, rubber spring
(marsh mellow) or air spring shock absorbers 160 as de-
sired. The shock absorbers 150 allow for the movement
of the screen 10 and the decks 20,40,140 and serve to
reduce dynamic forces on the screen 10 structure and
decks 20,40,140. The shock absorbers 160 can also sta-
bilize the multi-deck screen 10 and decks 20,40,140.
[0037] In one embodiment of the invention, the screen
10 is further provided with a curtain which extends be-
tween the decks (20,40,140) to protect side plates from
material impacts.
[0038] Figure 2 shows a perspective view from above
and one side of a second embodiment of the multi-deck
screen 10 of the invention broadly similar to the screen
10 of Figure 1. Accordingly, like numerals indicate like
parts. However, in the present embodiment, the screen
10 has three decks 20,40,140 in which each deck
20,40,140 is provided with two centrally mounted unbal-
anced motors 120,130 per sidewall 80,90 of its frame 70
for independently vibrating the decks 20,40,140 in a non-
circular screening action such as a linear or elliptical mo-
tion.
[0039] In the present embodiment, two VFD’s are re-
quired per deck 20,40,140 to control the pair of unbal-
anced motors 120,130 on opposite sides 80,90 of each
deck 20,40,140. Accordingly, the cabinet 190 is provided
with six VFD’s 181,182,183,184,185,186. The VFD’s
181,182,183,184,185,186 are adjustable to synchronize
among other things motor shaft angle position and speed
and to control the shaft angle positions of motors 120,130
on the same side 80,90 of each deck 20,40,140 to
achieve the different stroke motions such as linear and
elliptical motions.
[0040] In another embodiment of the invention, the
multi-deck screen 10, any two of the decks 20,40,140 of
a multi-deck screen 10 can share an unbalanced motor
120,130 per sidewall 80,90 of the deck frames 70 if de-
sired.
[0041] In use, feed material is conveyed to the screen
10 for screening e.g. via a feedbox (not shown). The
screen 10 is operated so that the screening media 30 of
the first upper deck 20 screens the material to produce
a first screen oversize product. Typically, the first deck
screening media 30 is sized to size the first sizing screen
oversize product in accordance with the desired size of
the crushed product. The oversize product is discharged
from the discharge end 115 of the first deck 20. Through-
put product from the first deck 20 then extends through
the screening media 50,170 of the second and third decks
40,140 respectively in similar fashion.
[0042] As at least one of the decks 20,40,140 is pro-
vided with at least one longitudinally centrally located un-
balanced motor 120,130 per sidewall 80,90 of the deck
frame 70, the decks 20,40,140 can be independently vi-
brated so that the desired vibrating characteristics and
screening performance of the decks 20,140,140 can be
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separately optimised as required. The encoder associ-
ated with each unbalanced motor 120,130 allows for the
co-ordination of the unbalanced motors 120,130 so that
operation of the unbalanced motors 120,130 can be syn-
chronised as required. In addition, the inverters em-
ployed with the unbalanced motors also facilitate the con-
trol of the speed of operation of the unbalanced motors
120,130. Accordingly, the decks 20,40,140 of the multi-
deck screen of the invention can be separately and in-
dependently controlled in a co-ordinated manner as re-
quired for optimal screening. The overall operation of the
screen 10, and in particular the individual decks
20,40,140, of the invention can be controlled by a central
processing unit in communication with the unbalanced
motors 120,130, the encoders and the inverters.
[0043] The screen 10 of the invention can be provided
with a feedbox if desired for receiving and discharging
bulk material. The decks 20,40,140 of the screen 10 can
also be inclined as required if desired.
[0044] The screen 10 of the invention, and in particular
the individual decks 20,40,140, can therefore be config-
ured as required in accordance with the desired screen-
ing parameters resulting in highly efficient screening. Ac-
cordingly, the screen 10 can function as a universal
screen and can be used to screen coarse and fine ma-
terials at the same time while the stroke shape (circular,
non-circular, linear, elliptical etc) of each deck 20,40,140
can be adjusted as required. The use of unbalanced mo-
tors in combination with the encoders enables a simple
vibrating and screening action. Increased screening ar-
eas on the screening media can also be achieved as a
lighter steel construction can be employed for the screen
where each deck 20,40,140 is provided with dedicated
unbalanced motors. As a result, the first deck 20 can
have larger openings in the screening media 30 and the
second and third decks 40,140 can have smaller open-
ings without compromising screening efficiency and with-
out the need to employ multiple screens to achieve a final
product. In short, optimal screening is achieved regard-
less of the size of the bulk feed materials and the sepa-
ration parameters required.

Claims

1. A multi-deck screen (10) for screening bulk materials
comprising:

a first deck (20,40,140) holding a first screening
media (30) and
a second deck (20,40,140) beneath the first
deck (20,40,140) holding a second screening
media (50) and connected to the first deck
(20,40,140) by a column (60,61,62,63)
each deck (20,40,140) comprising a frame (70)
having a first sidewall (80), an opposite second
sidewall (90) and first and second opposite ends
(100,110)

wherein at least one of the first and second
decks (20,40,140) comprises at least one longi-
tudinally centrally located unbalanced motor
(120,130) per sidewall (80,90) of the frame (70)
for independently vibrating the first and second
decks (20,40,140).

2. A multi-deck screen (10) as claimed in Claim 1
wherein each deck (20,40,140) comprises at least
one longitudinally centrally located unbalanced mo-
tor (120,130) per sidewall of the frame (70).

3. A multi-deck screen (10) as claimed in Claim 1 com-
prising at least three decks (20,40,140) wherein the
first and second decks (20,40,140) share at least
one longitudinally centrally located unbalanced mo-
tor (120,130) per sidewall of the first and second deck
frames (70).

4. A multi-deck screen (10) as claimed in any of Claims
1 to 3 wherein the unbalanced motor (120,130) is
centrally mounted on the sidewall (80,90).

5. A multi-deck screen (10) as claimed in any of Claims
1 to 4 wherein each deck (20,40,140) comprising the
at least one longitudinally centrally mounted unbal-
anced motor (120,130) per sidewall (80,90) compris-
es two longitudinally centrally mounted unbalanced
motors (120,130) per sidewall (80,90).

6. A multi-deck screen (10) as claimed in any of Claims
1 to 5 wherein each unbalanced motor (120,130)
comprises an encoder.

7. A multi-deck screen (10) as claimed in Claim 6
wherein the encoder is integral with the unbalanced
motor (120,130).

8. A multi-deck screen (10) as claimed in Claim 7
wherein the encoder is a rotary encoder mounted on
a shaft of the unbalanced motor (120,130).

9. A multi-deck screen (10) as claimed in any of Claims
1 to 8 further comprising a frequency inverter com-
municable with the unbalanced motor (120,130) for
controlling the unbalanced motor (120,130).

10. A multi-deck screen (10) as claimed in any of Claims
1 to 9 wherein the angle of inclination of each deck
(20,40,140) is the same or different.

11. A multi-deck screen (10) as claimed in any of Claims
1 to 10 wherein each deck (20,40,140) comprises at
least one shock absorber (150).

12. A multi-deck screen (10) as claimed in Claim 11
wherein the shock absorber (150) comprises a coil
or a spring (160).
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13. A multi-deck screen (10) as claimed in any of Claims
1 to 12 further comprising a curtain extending be-
tween the decks (20,40,140) to protect side plates.

14. A crusher system comprising a multi-deck screen
(10) as claimed in any of Claims 1 to 13.
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