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Review of Mark three cattle restraing box

Abstract

This project was initially undertaken to technically review the design of the Mark 3 cattle restraining
box before building and testing the Mark 3 prototype. The review of Mark 3 design, and subsequent
assessment of functioning restraining boxes in Indonesia, indicated that either further design
modifications were required or a new design concept undertaken. Following consultation a decision
was made to design, build and test a new Mark 4 restraining box. The Mark 4 design allows cattle to
be squeezed and rotated 90 degrees onto their side. This reduces excessive handling of cattle prior
to slaughter and slaughter times. It also improves animal welfare outcomes as cattle do not fall to a
lying position. The Mark 4 restraining box design allows for easy conversion between manual and
automatic versions. Both versions use a scissor frame squeeze and rollover crush. The manual
version uses a load binder strap system to squeeze the animal onto the side of the restraining table
and a hydraulic hand pump jack system to roll the animal onto its side. The automatic version uses
an external power source and hydraulics to operate both the squeeze and rollover. Both the manual
and automatic version use a load binder strap system to secure the animals neck to the rollover
table.
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Executive summary

This project was initially undertaken to technically review the design of the Mark 3 cattle restraining
box before building and testing the Mark 3 prototype. The review of Mark 3 design, and subsequent
assessment of functioning restraining boxes in Indonesia, indicated that either further design
modifications were required or a new design concept undertaken. Following consultation a decision
was made to design, build and test a new Mark 4 restraining box. The Mark 4 design allows cattle to
be squeezed and rotated 90 degrees onto their side. This reduces excessive handling of cattle prior
to slaughter and slaughter times. It also improves animal welfare outcomes as cattle do not fall to a
lying position. The Mark 4 restraining box design allows for easy conversion between manual and
automatic versions. Both versions use a scissor frame squeeze and rollover crush. The manual
version uses a load binder strap system to squeeze the animal onto the side of the restraining table
and a hydraulic hand pump jack system to roll the animal onto its side. The automatic version uses
an external power source and hydraulics to operate both the squeeze and rollover.

A version of the manual Mark 4 slaughter box has been installed and tested in an Indonesian
abattoir. Feedback on its operation has led to some minor amendments to the design. These have
been incorporated in the drawings submitted in this report. It is envisaged that further testing and
modifications to the Mark 4 design may be necessary as the Mark 4 design is rolled out in both SE
Asian and Middle East destinations.
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1 Background

Since 1998, the Australian industry has funded the development of cattle restraining boxes, mainly
for implementation in SE Asia for halal slaughter of cattle. These designs have relied on the use of
springs and levers, as opposed to pneumatics, hydraulics or electricity.

As markets evolve there is a need to develop a more sophisticated restraining box that incorporates
automation. The Mark 3 cattle restraining box has been designed with the following considerations:

- It is automated;

- Incorporates simplicity of operation;

- Robustly designed;

- Maximises animal welfare outcomes; and

- It is comparatively inexpensive to build, install and operate.

The purpose of this Project is to technically review the design of the Mark 3 cattle restraining box.
Following this review and in consultation with MLA build two prototype cattle restraining boxes.

2 Project objectives

The following were identified as objectives for the project:

1. Produced a technical review of the Mark 3 cattle restraining box and;
2. Subject to the technical review, design and build:

a. A manual cattle restraining box and;

b. An automated restraining box

Objective 1

MLA will provide full working diagrams and plans of the Mark 3 restraining box design along with
the contact details of the contracted designer of the restraining box. At a minimum, the review will

consider the following;
Whether the design will function according to plan
Human occupation health and safety

Impact on animal welfare

Modifications that would improve intended function

Completion of objective one will be a stop/go point for the project. MLA will review the project at this
point and subject to the review may or may not proceed to objective two.

Objective 2

Stage 1: Manual restraining box

Following completion of objective 1 and in consultation with MLA, a manually operated prototype
should be built to the specifications as determined from the technical review (objective one) and
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outcomes of the W.LMW.1001 Restraining box development final report. The prototype manual
cattle restraining box will meet the following design capabilities:

Restrain cattle from 300 — 600 kg liveweight

Require minimal adjustments to any mechanically functioning parts such as a
counterweight mechanism

Meet OIE standards

Be easily and readily adapted to incorporate the use of stunning
Require minimal stockman training or operator skill

Is quick and efficient

Not require the use of electrical or other power sources

The completed prototype will be viewed and tested by MLA representatives at the Stark
Engineering facilities before progression to stage two.

Stage 2: Installation of manual restraining box and prototype Automated restraining box

After successful testing of the prototype manual restraining box at the Stark Engineering facilities,
the Consultant will travel to Indonesia to install and test the box. MLA will be responsible for
transportation of box to Indonesia and identifying suitable location for installation.

Following successful trialling of stage one and in consultation with MLA, design and build a
hydraulically operated cattle restraining box prototype which will meet the following design

capabilities:

e Restrain cattle from 300 — 600 kg liveweight

¢ Require minimal adjustments to any mechanically functioning parts such as a counterweight
mechanism

¢ Meet OIE standards

e Be easily and readily adapted to incorporate the use of stunning

e Require minimal stockman training or operator skill

¢ Avoid the use of tie downs and other moving parts which may require replacement and
operator training

e Is quick and efficient

The prototypes need only be sand blasted and painted and the following will be required on
completion of stage 2;

Video footage of them functioning

A written review of their operating capabilities with suggested madifications to
improve design and function

CAD drawings of both designs. These will include full size working model
dimensional details.
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The completed prototypes and design drawings will remain the property of MLA.

3 Methodology

3.1 Review of the Mark 3 restraining box

A technical review of the Mark 3 restraining box design was undertaken and results are presented
below.

3.2 Mark 4 restraining box

Following the technical review of the Mark 3 designs and subsequent visit to Indonesia to assess
functioning Mark 1 and 2 restraining boxes, the original contract was amended to reflect the
concerns that were raised with the Mark 3 design. The amended contract removed the requirement
to build a Mark 3 prototype box and included the building and testing of both a manual and
automatic Mark 4 restraining box. Detailed explanations and drawings of the Mark 4 design are
presented below.

4 Results and discussion
4.1 Review of the Mark 3 design

4.1.1 Review of design function

1. The functionality of the unit appears to be in line with drawings supplied.

2. The pivot of the restraint box will work keeping in mind we could not, in our investigations,
allow for the changes in the centre of gravity of the unit with and without a beast.

3. The longitudinal stability of the crush during the raising from “park” i.e. the position where the
beast is brought into the crush, to the “roll over point” 250mm vertically above the park
position. There could be a tendency for the crush not to lift evenly. This could lead to
jamming and uncontrolled or unexpected movement of the crush. Once the crush is at the
apex of its vertical movement, the bottom rollers would contact the top of the roller slots in
the track frame and restabilise the unit.

4. The dimension for the length of the crush of 2075mm should be adequate to accommodate
cattle up to 450kg live weight. Cattle over this size might be too long to fit readily into the
crush.

4.1.2 Review of occupational health and safety

1. The design appears to provide good restraint of the beast thereby ensuring the safety of the
operators. The WLL (Working Load Limit) of the specified hoist of 2000kg, if built to
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4.1.3

41.4

Australian Standards will have a sufficient safety factor to ensure it does not fail during lifting
procedures causing harm to the operators or beast.

At the point of roll over the crush could move in an unexpected way if the operators are not
paying attention to the situation at hand catching them off guard, causing injury. Sections 4.2
and 4.4 below seek to address this issue. Training of staff in the correct use of the restraining
box will also help overcome this potential problem.

A chain hoist might be preferable to a cable hoist in regard to the number of cycles, cable
wear, cable damage and the danger a frayed cable would bring to the operators.

A chain hoist would be easier to clean.

The counter balance of the vertical sliding gate could prove dangerous to operators through
cable wear/failure, hand pinch points and the counter weight striking an operator.

Review of Animal Welfare

The animal welfare issue may be outside the scope of our expertise other than to say the
perceived process seems to hold the beast firmly and if the unit is operated as envisaged
and lowered to the lay over point without jarring. If this occurs satisfactorily, then the whole
restraint and movement of the beast would seem to be good.

Suggested modifications to improve design

The vertical sliding gate the entrance to the crush could be replaced with a horizontal sliding
gate of a proven design that we manufacture already and have had “in the field” for many
years without any problems. This would eliminate the need for costly superstructure and
cable with counterbalances to operate the gate. Refer also to 2.4 above. Consideration to
layout and operating procedures would need to be addressed.

The position of chain hoist along the gantry beam may need to be locked momentarily during
the “roll over point” (refer to 1.3 above) to ensure that the crush continues its lay down
process without the need for operators to manually drag it past it point of roll. This would
become evident on testing of the assembled unit or analysing of the centre of gravity
properties through full 3D CAD modelling.

The superstructure for the chain hoist should be integral to the restraint box. This would
ensure correct alignment of the hoist to crush and maintain direction of forces of the lifting
mechanism (refer to section 4.2 above). It would also address the subject of mechanical
strength of the gantry beam and remove any reliance on the customer to build a suitable
mounting for the gantry beam.

Consideration could also be given to the use of a hydraulic power to operate the restraint box
as well as the sliding gate unit. This hydraulic power unit could be one of our standard units
fitted with an electric motor to suit the local electric power grid or a Honda powered unit. The
inclusion of hydraulics would remove the concerns mentioned in 1.2, 1.3, 2.2, 2.4, and 4.2
and 4.3. The ongoing maintenance of the hydraulic unit would need to be addressed. The
layout and positioning of the hydraulic mounts, pivot points and sequencing would need to be
looked into.
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4.1.5 Outcomes of Indonesia visit

After consultation with MLA and the live export program management, Gary Stark visited Indonesia
to review the functioning cattle restraining boxes in Market. This review process and subsequent
report highlighted concerns with the Mark 3 design. Several Government abattoirs were viewed and
the following observations and conclusions were made:

1. An excessive amount of work is required to install Mark | and Mark Il boxes on
site including the concrete raised platforms. This currently requiring four to
five days in total.

2. Safety and Animal Welfare: Animals are leaving the box, falling down hard
onto a 45 degree concrete slab and in isolated instances breaking jaws.

Recommendation:

It is my opinion the efficient economical installation of units be initiated bearing in mind
the necessity for humane animal friendly equipment.

Stark Engineering & Warwick Cattle Crush Co have designed a more easily installed

animal friendly restraining box — the Mark 4 cattle restraining box (see below). Installation
of the Mark 4 restraining box requires a maximum of 2 hours.

4.2 Mark 4 restraining box

Manual and automatic Mark 4 restraining boxes have been designed and tested. The Mark 4 design
allows cattle to be squeezed and rotated 90 degrees onto their side. This reduces excessive
handling of cattle prior to slaughter and slaughter times. It also improves animal welfare outcomes
as cattle do not fall to a lying position. The Mark 4 restraining box design allows easy conversion
between manual and automatic versions. Both versions use a scissor frame squeeze and rollover
crush. The manual version uses a load binder strap system to squeeze that animal onto the side of
the restraining table and a hydraulic hand pump jack system rolls the animal onto its side. The
automatic version uses an external power source and hydraulics to operate both the squeeze and
rollover. Both versions have a load binder strap system to secure the neck of the animal to the
rollover crush.

The hydraulic components (including manufacturer, make and model) for the Mark 4 restraining box
are outlined below.

Hydraulic Unit: Bucher Hydraulics  UP100

Squeeze Cylinder: NORDON NA20A04R12

Roll Cylinder: NORDON NA30A12R15

Two Lever Control Valve: OIL PATH OP11-D-D-2000

Change Over Valve: OIL PATH OP80 7/8" UNF 6 Port C/O Valve
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Power source (automatic version): TECO Australia Monarch single phase squirrel cage
induction motor

Hand pump (manual version): HPTD Double acting hand pump
Neck Restraint Ratchet & Strap: HEAVY DUTY TRUCK LOAD BINDER WINCH

A complete set of Computer Aided Design drawings of the Mark 4 restraining box are detailed in
Appendices 1 -5.

The Mark 4 design has been tested at both the Stark Engineering facility (Figures 1 to 4) and in
Indonesia (Figures 5 and 6).

Figure 1 — Completed manual Mark 4 restraining box
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Figure 3 — Testing hydraulic Mark 4 restraining box at Stark Engineering
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Extra Heavy Duty Truck Side Rail Mounting

Austr S 4380

Capacity 2500kg Lashing Capacity
9 meters long - includes slip sleeve

9 meter replacement Strap for winch. Truck Tie Down Winch (less strap)
Capacity 2500kg Lashing Capacity

Figure 4 — Extra heavy duty truck side rail mounting

Figure 5 — Installing prototype manual Mark 4 restraining box (Lampung, Indonesia)
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Figure 6 — Testing manual restraining box in Indonesian abattoir (Lampung)

Page 13 of 52



Review of Mark three cattle restraing box

5 Success in achieving objectives

All objectives have been successfully achieved and both the automatic and manual versions of the
Mark 4 slaughter box will be installed by the LEP in suitable locations throughout SE Asia and the
Middle East.

6 Impact on meat and livestock industry — now and in five
years time

The use of the Mark 4 restraining box will further improve the animal welfare of Australian cattle at
the point of slaughter.

7 Conclusions and recommendations

It is recommended that both the manual and automatic Mark 4 restraining boxes be installed in
suitably identified abattoirs and slaughter houses where Australian cattle are slaughtered.
Functioning restraining boxes should be assessed and monitored and any feedback or suggested
modifications be submitted to Stark Engineering for assessment. Testing of minor modifications or
improvements can be conducted on the restraining box that is owned by MLA but residing at Stark
Engineering in Queensland.
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8 Appendices

8.1 Appendix 1 —Base frame assembly details

Page 15 of 52



Review of Mark three cattle restraing box

Y=
gr—l
—
-
2 3=
gl <
= o~
~ w
5|58
25> |w
1t
B|o
2|4
=
i
° S
W
(Y]
[¥=]
L
B
T
3
3
E =
) e
i =l
L L]
O S
=
g
28

Page 16 of 52



90 () (=)
DA
7

»
2 /A

Ty
W) s

‘ﬁ
T\ 8

<

ORNOIO

e

Dessgned

3/06/2010
MBLY DETAILS

SE
Ediion
F665-04 BASE FRAMEASSY] g | 2/ 16

Approved by

Chickiad by




Review of Mark three cattle restraing box

v

9r/€| 8 WSSy Iwvd 35vE b0-5994
V1l 40} 20DM
S1IV.L3Q A19W3ssy
OTOZfO0E 59
L] W] A4 pawaxy A PR 0 paulsag
31V1d L¥31D 9200-5994 Z 17
440 aNV1S
@ SZX0F SHS 1¥31D £Z00-5994 Z 0z
38 o1 // 098 @ £XS/ SHS 6100-5994 Z 61
30 o1 / 05t @ EXS/ SHS 8100-5994 Z 81
0ST © ¥399NY AI0Z3dviL SE00-994 Z LT
6/ © 0Z/0F 9H Y580 Nd z 91
¢/ ® 8XS/ Shd F600-bH94 [ ST
30 o/ 079 ® £XSL SHS T+00-bH94 7 4!
0ST @ OTXSZ Shd 0700-994 i 4|
02T @ SZX00T Sk ZH00-b+9d T 1]
007 @ ZTX00T Sh4 FE00-+994 i 6
00ZX00Z S1d 6000-#994 7 g
GTEDZIXGL SW4 $000-$994 7 L
S'8T// TEET @ EXSL SHS 15200-6994 Fa 9
0SSZ © EXS/ SHS +200-5994 1 S
095 @ EXSL SHS S000-+994 1 b
0ST @ SXS/ Skid £Z00-+994 I £
0STT @ £XSZ SHS 8000-+994 Z A
0047 © EXS/ SHS £200-5994 Z T
NOLLdT¥DS3a YIGWNN Lvd ALO W3l
1ST17 S1¥vd

7

Page 18 of 52



Review of Mark three cattle restraing box

v

9T /¥ | 8 Lssy JWvad 3SvE 0-6994
ez Lone3 V1l 404 2D0M
S1IV.L3a A18W3SSY
OT0Z/90/E =
) A A iy ) PR gy pauliing
A
L._.rm Z1
%mu_ O Z 5
j ST WaLI .
i 00z
0557
a
~o9s
O
...wr 0STT
il
7 0042

O 1
6 WALI

0T
S WaLI

O3 T
t WLl

O e
7 WALl

O 7
T W3l

Page 19 of 52



Review of Mark three cattle restraing box

v

91 /S| 8 hssy JWved 3SvE H0-5994
Bs uonp3 VW 104 220M
S1IVLIA A19W3ISSY

OT0Z/90/E =

e A A iy M) PR g pulsing
(o=} I
£ Wil

c 05T
G/
&
11 3W0S

Page 20 of 52



Review of Mark three cattle restraing box

v

91 /9

g

uonpg

ASSY VL ISYE +0-5994

S1IVL3a AN8IW3SsY

VW 404 J00M

OTOZ/90/E

ey awg

A panduckly

) PR

g pulsing

-
£
E__
.

o00°21

03y 7
9 WALl

0SkT

% 1

ELPT

Page 21 of 52



Review of Mark three cattle restraing box

v

SZE

OT /L | 8 Lssy IWvad 3SvE +0-6994
SRR ) e V1 40 20DM
S1IV130 A19W3SSY

OT0Z f90/E 50
ey A A sy M) PR g pulsing

Oz

L W3l

.
ZT
.

Page 22 of 52



Review of Mark three cattle restraing box

ERELAR

o1 /8| 8 Lssy JWvad 3ISvE 0-6994
b V1l 40J DDDM
STIV.L3A ATaWIASSY
OTOZ 90/ 2]
) ] A ki H) PR g pulsing
DIz
8 WAL el
[
NY3LLYd 1Y
007
P
=
=
. §
T B
5 ST dn T
SNIavd aN3g|ITONY aNIa|NOLLDI¥Ia aN3d] a1 an3a

Page 23 of 52



Review of Mark three cattle restraing box

v

91 /6| 8 Lssy JWvad 3SvE 0-6994
s S WL VW 404 JDDM
S1IV.130 A19W3SsY
OTOZ o0/ 59
e | 4 paway ) PR g pulsing
O3T
0T W3L
00T
|L|—-l|
T or
= e
S - and
[ )
®
gV

T 425

Page 24 of 52



Review of Mark three cattle restraing box

v

mﬂa 01 ..ma ASSY A4 ISVE +0-5994
Yl 104 200M
SVLIA A19IW3ISSY
0107/90/€ i
ey g A pang.cdy Ag ppa) Aq peulierag
Oz
21 Wau
0ST
.
o1 0Z1
<
L

S

ﬂ#ﬂ

Page 25 of 52



Review of Mark three cattle restraing box

v

91/ 1T| 8 lissy Juvyd 35vA H0-5994
SRR ) e V1 40 20DM
S1IV.LIA A19W3ISsY
OT0Z f90/E 50
ey A A sy M) PR g pulsing
0T
FT WaLI
.
€
&
- I !
%7 00'F

0g9

Page 26 of 52



v

8  lAssy Juvad ISvE +0-5994

uonpg

Review of Mark three cattle restraing box

VW 04 DD0M
SIVL3d ATgW3SSY

OTOZ/20/E 50
) A ki H) PR A paulieag

VS80 Nd

LHYd QUYaNYLS

O3 7

9T W3l

L

Page 27 of 52




Review of Mark three cattle restraing box

v

91 /€T| 8 LSy IWved ISvE b0-5994
] wonw3 VW 104 220M
S1IVL3A A19kISSY
OTOZ/90/E -
e A A iy M) PR g pulsing
438Ny AIOZ3dvdl
O3z
£T WALI
0s1
| ] N
0zt Al
T _ T L] - L)
L ._Im.l_l ||||||||| Llnl..l

Page 28 of 52



Review of Mark three cattle restraing box

v

9T/ bT| 8 WSSy Iwvaid I5vE +0-5994
VW 40J 2DDM
SVL30 AT8WISSY
OTOZ/90/E £
it Aq pasody Ag paepay) Ag pauiesag
034 7
8T WaLI
3
St 00'bT

Page 29 of 52



Review of Mark three cattle restraing box

v

9T /ST 8 WSSy Iwveid I5vE +0-5994
VIl 40J D00M
STVLIA ATGWISSY

OTOZ/90/E =
0 #eq 4 pann sty A pp iq prubsag

440 ¢

6T WAL

e
5
3
5t

Page 30 of 52



Review of Mark three cattle restraing box

v

91 /91| 8 Lissy Juvyd 35V H0-5994

S uonpg

VI 404 2DIM
SIV13a A19WIASSY
OTOZ 90/ 2]
) A A ki H) PR g pulsing
014
. 0897
0t n_f@y
._t_...._ - 11 - m-m
g 3
X J
=]
18 [
o
b=
LN
£/3
ﬂKEcE QL HSM4 00L¢

(1T0)V

Page 31 of 52



Review of Mark three cattle restraing box

8.2 Appendix 2 — Floor hinge assembly
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8.3 Appendix 3 — Floor assembly drawings

Page 34 of 52



Review of Mark three cattle restraing box

wWiPE _.E_ T ) g R S DERY I 10 ¥ lﬂ_ _.ﬂ_—au___..ﬂ_ L] wtriuw] pattask pogim ks o .+1u_ 4 J0u 1 pae g SHVMOATH O DN IINONT BIVLS o Kyadand ) £ n__!_r__u £ [ HOELA00

Y T0-E0-595d £10 1 aToziLalz I e e e e AHCLSTH NOI5IATE
ey 2l Beng Ba arq i ZHER PR I 159033 P AR 96 uva HOLLREY530 A
ANYANOD HSMHD TLLLYD MMMy | L1EsE ¥
ASSY HOOH X008 INIVH1STY TV IVH YW

Page 35 of 52



Review of Mark three cattle restraing box

i |64 Unpiuss @ R R SR pRue Tivil ) Oy b oyl j0 unima TS DI Eft%i 9410 FEnE PR g JAVMOUVH B SN TINEND VLS 1 Aadeud i o e T RS0

¥ T0-E0-59% gz oroEfLnfoz 06TH 5945 £0 X2 S6TF S545 10 Ud i e O
) ETTT] | ROLLAHD530 [ET]
g ol ) R awa ThEk PO I 3500 Py AP 96 SrzhwE ] -
ANTAWOD HSMED ILLYD HOTMHYA
ASSY HOOH X08 LNIVYLSTY TVIVH YW
(&) @) () OO D) E)L6)

DSETHIEL TE [ Te] 1 [

0252 @ SNST S BR0GFH 1 &

Q6T @ DS SHE H2O0-5554 z g

SN S EW BEMCHE z £

55 @ 005 Sind SEOPH B [

XSS EITION . 5

25 & WS S £T00-139 z ¥

KTEWISSY FOHIH 00 T0-Tesd s £

00k @ OTHDT S TT00# & z

055 @ BN0S SH5 TO0-B5 F 1

MO LLITHZ530 HITWNM Lvd ALD WaLl
15T SLavd

m_w

Page 36 of 52



wije |t ympaws ey R e PRy Byl i) pyieedwes by o vanmad pEETaio iy i 2 u_+1.__ 9190 FEhE e g SEWMOHVH B SN TINISND VLS 10 Madead o 1 e o) RSE0LAD)

Page 37 of 52

Review of Mark three cattle restraing box

Y | tooses £l £ orozieoz |y O6TH S985 £0 0 SETH 534 40 Ud i [ T ES
sty =k — h_.zaizw%..n_mﬂz.mw TUL LY YOI s [ v
ASSY HOOH X008 LNIVHLSTY TVIvH Y1l
ol
£'Egz | BT
T - - ML‘.M
IR
_ I _ |
_ Il Il Il |
11 11 11 ” m
lﬂ 3.7
_

b6




Review of Mark three cattle restraing box

8.4 Appendix 4 — Hydraulic operation drawings
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8.5 Appendix 5— Scissor frame assembly
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8.6 Appendix 6 — Hydraulic table drawings
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