
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

final repport  
 

Project code: DAQ.074 

Prepared by: Carol Petherick 

 Queensland Department of 
Primary Industries 

 
Date published: 

 
May 1996 

 
ISBN: 

 
9781741918144 

 
PUBLISHED BY 
Meat & Livestock Australia Limited 
Locked Bag 991 
NORTH SYDNEY NSW 2059 

 
Meat & Livestock Australia acknowledges the matching funds provided by the Australian 
Government to support the research and development detailed in this publication. 

This publication is published by Meat & Livestock Australia Limited ABN 39 081 678 364 (MLA). Care is 
taken to ensure the accuracy of the information contained in this publication. However MLA cannot accept 
responsibility for the accuracy or completeness of the information or opinions contained in the publication. 
You should make your own enquiries before making decisions concerning your interests. Reproduction in 
whole or in part of this publication is prohibited without prior written consent of MLA. 

Cattle Handling Systems 
 

 



Part I. Abstract

^art2. lI^xecutive summary
(i) Backgi. ound and industry Context

(it) Objectives

(in) Mealods

(iv) Results and Conclusions

3. Report
(i) Backeround and industry Context

Literature review

(it) Objectives

(in) Methods and Results
Cowlcalfseparator
Lapweigliwalk-over scale
NQ weiglit-drafter

(iv) Discussion

(v) Achieving Objectives

(vi) IntellectoalProperty

(vii) ConnnercialExploitation

(vin) industry impact

(it) Funding

(x) Conclusions and Reconmiendations

(xi) Media Coverage

(xii) Publications

Acknowledgments

Appendices

Table of Contemts

Page

2

2

2

3

7

8

15

17

22

44

50

52

53

53

54

56

58

63

63

64



'11/8!am. OA!t30
S!SEq9111UO Spur!Ile 11/19JP A19^PJnOO^ 0^IP!JueiOd 01/19Aelj 01SJB9dd^ pun 9/11EOJO SdnOJ8 IRUiS

111!!I, aU!ISO^ p9^!In!I perl Sell J9jJEJp4q^;!am. punjSU99n0 111.10N 911^30 9th;10^0Jd V 'SnO!IPn^!S
1/10q my uo!spaJdJO SPAajp008 paAe!110^ SRIj pug 5100pped 9qiu! pug coolieni!S TeluOiu!ledxe

'pailoJju00 11^0q u! poise^ useq genej90S J9AO->IRM. ,118!SAIdryj, aq. L 'sJoonpoJd o191/2s
Joy padojaAep ueaq sell, e^inlopd, 'e pun PUBISii99nO mowsnOJljiS9i!S UO!^^JISllOU19ct. loonpoJa

nanoJijjpatotuoJd ^{I!oq SI A80jOuij09^ 911.1, 'paAe!IIOP %o01-5630 Solo^mooP 8u!IleJp 11/11^
SUO!I^ri^!S Ie!DJauituOO PUB teluauipadxe 1/10q u! poisejueeq sellJojuredasJje0/^100 911L

'Septsnpti! IRUi!, re JoinO se 119^. 88 'AlliSnpu! 91^I^0 9/11Jo
SI09dSP '91/10 01paJzq}SUBJi9q A1!SI?a OSIe pinoo ASOjOuqOa} ^qiieij, Iu9JBdd@ SI^! 'Ile!IPJiSny

Won U!IIOPOnpOJdJ99q OA!Sueixe IT! uo!I^slidde JOJ podojaAep usoq 1,111!eru SAPtjsingjsAs
OS9tjltj8'nomjv 'tileisAS IuaiU9^Pugui 8U!J9^sriui~dBJii? 11^!in. UO!loon!it00 U! 9^12J9dO O^ papua!u!
aJe soap, ap 9/1/'30 IN '8UpjPUl~UO!S!09p mottles^usuiJql^IPP ^11^!gin. SAIjJO Dolloat100 91/1. pun

Barnp900, Id ^11!!ream. p9AOJdLtI! 91^1:1101^} 01 padOj9A9p aJ9N\ 8/1/91Sl{S assqL 'maiSAS 8U!^TBJp
poseq-^q8p^. pug gigas J9Ao-. Ile^.'., 01QJl?dosJiPO/Moo ^JO UO!IP^SIIB!aJ91UUIOO pug Tuguidoi9A9p
angelduioo Aq ampO UO SS9J^s conpaJ pun 111!I!qPjgOJd OSUdia^U9 OAOJdlU! 0^ painre $09!13Jd 911L

A:, owl"ms

'gruelgAg ^DpiPJP SungJ9dO JC!J SIBU8!S or^: ^U!SriJO A1!t!q!Sea} 91/1 glenlPA9 0J
'91eOS J9AO>IleM. ,11^!a^dBT, 911^.}0 All!I!qPd^0 ^U!!}:9Jp 1/1^19N. ^ o

coolsKs ^^{I!IleJp ^q^^!OA\ PUBISu991i0 11, .10N9qi e
gigas JSAO. IPA1,118!Qin. d8T, 9/11 e

JOTBJ2d9SjjBO/in. 0012 .
:9881S 8U!Innl^}nunuiie!DJaunuOO e oldoi9Aep OL

,,,, 1108!^'O

pools^o11\\.'. L"lay!I
IsJ!11 '1'0 ayu,

>10!, 91/10d: 0'1'Q

SIoj08"sari, ,/, 991bJd

9661 funnel Isnor!aid, ,, 00

1661Ajnr I11,831,901, ewwOO

So!IISnpny Alum!Jat30 ^U9ui^. redoq PUBISU09nO ,, 0!zooojp, ,17(S')1,042ns!I'D8,0 nom8s'all'

*. Lo'Ovo'ONroa!64d'

slugjsAs ^U!IPrrB119111^O'114z 1, ,1bzd

I"'. I^sqy *11,113d!

OL6Z8L (LLO)
ZEZ6t, 8 (LLO)
ZSZ6*, 8 (LLO)

ON XI, .,,

889ZZZ (LLO)
OL16fr8 (LLO)
0016fy, 8 (LLO)

'QN 9,104{of



Part2. Executive Summary

(4) BCCkgro, ,"d cmd/,, d',, shy cointe!ct

This project aimed to improve enterprise profitability and reduce stress on animals by
completing development and coinmercialisation of a cowlcalfseparator, walk-over scale and
weight-based drafting system. Although these systems have mainly been developed for
application mexiensive beefproduction in north Australian, it is apparentthat the technolo
could also easily be transferred to other aspects of the cattle industry as wein as other armiial
industries,

The cowlcalfseparator system allows self-drafting of different classes of animal at a
trap mustering yard. Calves and weariers are drafted itito portable yards for processing on site
orremovalto yards. Handling time and costs, as well as stress on operators and animals, are
allreduced, which mearisthat anumber of wearings can be carried out duthig the ear
depending on seasonal variation mrainfall, pasture growth, herd health and body condition.
Thus, calves can be ramoved from cows at the optinialthiie, reducing lactationat stress on
breeders and conserving body condition, leading to decreased mortality and improved fortility,
The management problems and supplementary foedirig costs associated with early weaning will
also be reduced.

.The 'Lapweigh' walk-over scalewilla!low Garnetobeweigliedwithout operator
intervention and withoutthe necessity of holding cattle on a weighing platforrn. It will provide
producers with regular updates on animal weiglits, allowing them to makebetter-infonned
nunagement decisions, such as when to start f;36ding supplement, mute heifers andthe tinting
of turn-off The data canalso be used to predict when the cattle win-meettargetweiglits and
enable description for sale. Thus, animals do not have to be mustered to yardsfbrweiglinig,
so reducing handling stress and costs, and junkiiig the whole process more efilicient,

The NQ weight-drafter system will allow automatic drafting of cattle on the basis of
liveweight and, ifplaced at a site that the animals pass through regularly, win also provide a
regularrecord of animal weight changes. Thus, it would make the selection of cattle for sale
more 66^dent and the requirement fortraditionalmustersto yards would be reduced asit
would be possible to trap the selected cattle into temporary yards at the water enclosure. As
with the Lapweiglisca!e, handling stress and costs would be reduced. It would also allow
differentf^;editig regimes to betargeted to particular cattle making supplementary feeding
more efficient, with the food being directed to where it is needed.

fin O^leettves
To develop to a coriumercial inariufb. cmring stage:
o acow/Gaitseparator
. the 'Lapweigh' walkover scale
e the North Queensland weight drafting system
o a weight drafting capability of the 'Lapweigh' walkover scale.
To evaluate the figasibility of using Eru signals for operating drafting systems.

inn Methods
Cowlca. Ifseparator
Testing the accuracy of drafting was carried out under both experimental and coriumercial
conditions. At Gleeson Station, CIOncurry, separators were installed at the entry to seven
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fenced waters in two paddocks. Recordswerekept of the drafting accurac achieved and a
number of modifications were mude to the separatorsto improve acerrrac .

For experimental testing, sriian groups of cattlewereused. A study was conducted to
simulate the situation of calves born during the wetseason which would be some month Id
before they first encountered the separator, Cows whichhad experience of usin both s e
gates and the separator, and their naive calves which werebetween 4 and 6 months of a e
were placed in a paddock contaniiiig a separatoron the entrance to the water ard. The
aimna!sweregiven atwoweekperiodtobecomeusedtothenewpaddockandwerethen
trapped. This same malalso assessed the potential use of the se arator b strari a' cattl . S'
steersrangingin bodyweight from 172 kgt0 405 kgwereput in the paddockwith cows and
calves which were faniiliar withthe separator.

We feltthatthemost appropriate wayto promote the separatorinthe industry wasby
demonstration. To this end aptoducerDemonstration Site (P'DS) was established at Gleeson
Station and afield day was held at there in May 1995.
'Lapweigh' walk-over scale
The Lapweigliscale Ginixinatesthereqt, itement for an animal to be stationary on the scale. It
will weigli cattle heavier than 32 kg as they walk across aplatfiorrn.

Testing of the accuracy and precision of weiglxing was conducted at three sites:
a Rocklea

The scalewasset up intrierace at the Research Station. Agroup of 19 animals wereused.
Oneachtesting day a staticweightwas obtained for each animal using the Station scalebefore
the animals were putthrouglitherace and overtheLapweigliscale on five successive
occasions. Four weighing trials were conducted in February and March 1994,
(b)^!a!^!I *
Forthefirsttests, agroup of 31 cowswithEro implants wereused and the scale systemwas
set up arthe entrance to the water yard. Later tests were conducted with a group of 32 steers,
which were fitted with Eru ear-buttons, to enable us to folk weightsto individuals.
c BriariPastures

Ten steersineachofthree weight gi'oupirigswere used. The cattlewere weighed on 13
occasions, with both a static weight and a Lapweigliweight being obtained for each individual.
1/1Q weight~drafter
inconjunctionwithAllfiexNew Zealand a system of drafting cattle (two-way) in the basis of
liveweight has been developed and constructed. Initially this system was positioned at the
entranceto awateryard fortestingwith a smallmob (31) of dry cows fitted with Eru. Later,
the systemwas moved to the exit from awateryard and tested with agoup of 32 steers fitted
with Eru.

Monitoring of behaviour by video showed there weretwo main problems with the
system. Firstly, many animals backed off the scale and secondly, the weigh cycle was tinttiated
before the animals wereftiMy on the scale. These problems were overcome by the
incorporation of an anti-backing gate which also served to trigger the weigli cycle.

During the period of 23 January to 6 February 1996, over 1000 weighings and
draftings were conducted automatically.

(1131 Results ared Coinc!,, stores
Cowlcalfseparator
Dufulg conrrnerdaltesting, with calfgt'oup sizes ranging between 86 and 208* drafting
accuracies of between 88% and 100% were obtatiied. Experimental testing with smallgroups
of cattle achieved drafting accuracies of 100%. Drafting of strangers appearsto be partially
size~related; sinnUer strangers used the calf-side or did not pass throug!}the separator, wherea. s
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the larger animals used the cow-side. However, these findings are based on avery small
number of observations. Testing of the cowlcalfseparatorhas been conducted in both
conrrnercial and expertrriental conditions and results have been suflicien^r satisf;ICtory to
promote the system.

Following the field day at Gleeson Station, an action plantbr coriumerdalisation of the
separator was dramiup. The essence of this plan wasthat:
I. Design drawings and specifications be prepared.
2. Animfomiation/promotional video be made.
3. Anumber of potential PDSsbe identified and established.
4. SeparatorsfbrPDSsto be manufactured.
5. hailifonnation package including 'Guidefines for use', futonnation video and design

drawings and specifications be put on sale (at approximately $30).
The separatorpackage waslaunched at the MeatProfitDayiriAlice Springs on7

October 1995 and the separator wasf;satured inithetelevision program 'Cross Country' in
October 1995. Apackage omitie operation of the systemhasbeen developed, althougliwefbel
that the video initie package is rather Iig!It-weiglit and does not instruct on use. It should be
mude clearirithe packagethat producers need to read the "Guidelines for Use" to fully
appreciate the working of; and problems with, the system. We believe that the issues of
marketing the separator package (advertising, where it can be obtained, supportsta^ito clarify
queries) should be urgently addressed, with the package made available as soon as possible,

Workis ongoing to establish anumber of other PDSsthrot!ghout Queensland. We
believe that this is the best method of promoting the separator and establishment and operation
of the PDSsshould receive continuing support from DPI andMt<C.
'Lapweigl, ' walk-over scale

a Rocldea

in March 1994, 98,8910 of weiglimigs were within 5% of the static weiglits, For weigliings
conducted during June and July 1994 the percentage of weighingswith lessthan a 5% error
from the static weightrangedbetween 88.6% and 90.6%. 1111ariuaryand February 1995 the
percentage of weiglimigs with lesstharia 5% variance ranged between 94.8% and 99.0%,
(b)^
There was considerable variabilitybetweenaridwithin days in the number. of incorrect weights
obtained for cows. The percentage of wei^tingsthat were incorrectrariged between O% and
33%, with an overallvalue of 5.6%. For individual animals there was lessvadability, with the
percentage incorrectrariging between O% and 20%. Seven records needed to be obtaliiedto
be 95% confidentthattheweiglit was within 5% of an animal's 'true' weiglit. Comparisons
within days andbetweenweiglitsshowed that 84% of recordings had a ~5% to +5% change.

For steers, the percentage of incorrectweiglitsranged between O% and 26%, with an
overallvalue of7%, On average, correct weig}Its were obtained on any one dayfor53% of
the group of steers, with the range being 14% to 90%. For animdividualanimal, the
percentage of incorrect weights ranged fromO% to 25%, The proportion of times that a
correct weiglit was obtained for a particular animal ranged benteeri32% and 70%.

Comparisons between pairs of liveweig}Its recorded for individuals on the same day
indicates an error of 4.3% for a single weight and 3.09"ofbr a pair of weights.
c BriariPastures

,

The Lapweig}Iweiglits were, on average 0.2 kg lessthan the static weights (i. e. a percentage
error of-0.21%). Eighty-five percent of Lapweighweights were within 5% of the static
weights. The data collected allowed estimates to be mude of the number of Lapweigli
weighings needed to achieve a specified precision. Forexample agroup of 50 wearierswould
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have to be weighed three times to ensure that therewillbe a 95% chance that the errorwould
not be gi'eater than 2%.

Testing of the Lapweigliwas conducted intoo very different situations: (1) in the
paddockwithoutthe presence of people and wherethe cattlewalked overthe scaleunder
their own volition and (2) in a race, where the cattle were blocked to ensure only one army^I
crossed the platform at any onetime. The data from thesetwo situations are not coinparab!e.
nithe paddock vanability in precisiontnaybe connected with howthirstythe cattle are and
differences in gait and speed with which the armnals cross the platfonn. Such situations would
be impossible to controlarid, therefore, this type of variability must be accepted.

Although the current system appearsto be SUEl^ciently accurate and precise ifthe
requirement is for mean weights of groups of cattle some of the incorrect weiglitsInnyhave
resulted from the scale being unable to deterrimie occasions when there was more than one
animal on the platform, butthe signal profile produced passed the checks. It would be
possible to overcome this problemiritwo ways: (a)to develop and store a weiglit history for
individuals and check weights against that or(b)to develop a systemwhich automatically
separates individuals so that only one animal crosses the platf'onnat any oneimie, Aweight
history would onlybe of use if. alarmnals were fitted with Eru and the developers of the
system need to be approached to establish the difficulty of incorporating a weight history into
the system. It appears from a review of metature, that developing a system for autonmtically
separating cattle for weigl^rig may not be easy and may be the weak part of the overallsystem.

The Lapweiglisystem basthe potential to obtain a correct weightfbr animdividuals
withinafew days and suchresults must be considered mrelation to the costs and stress
involved minustethig cattle from large paddocks, walking them to yards for weighing on a
conventional scale and then reinnxingthemto the paddock.

Cattle weig!Its can change significantly from dayto day and within days. Thus, the
accuracy required from a system must also be considered withinthose constraints. Our
findings indicate that ifcattle were conitng in to water on a daily basis, a 'true' average weigl:It
for each animal would be obtaliied weekly.

Weiglimig the cattle in a crush provides more control over the animals and allows a
greater in~depth assessment of the capabilities (accuracy and precision) of the system. The
results compared very f;I. vourably with results quoted by other groups working on such
systeins. In the field testing the in^jor probloni appeared to be in the power supply to the
system and the reliable operation/integration of Eru reader and scale.

Missed weiglits hithe field is a constralnt of the waythatthe system operates, but our
results suggest that aweight should be obtained on all of the group (about 30 artina!s) in
about aweek. The systemnow needsto betriedwithlargegi'oups orcattle (200 - 300) in
order to assess the potential for captuting data in a coriumercial situation, We believe that this
should be done throughthe establishment of PDSs;there appearsto be the interest amongst
producersto do this. It should also be possible to putthe system through further testing at
research establishments as part of other experimental work. Agaliithere appearsto be the
interest from researchers to do this. The system should be set-up in a range ofsittiations:
extensive glazing with large and smallgroups of cattle of varying weight ranges, feedlots and
dairies.

In its currentfbm}the data output of the scale is not easyto read and interpret. There
needsto be work carried out on making the system more user-friendly, particularly tritemus of
data summaries.

We believe that there are stin some problenis with establishing ownership of the
intellectual property of this system. This matter needs to be resolved urgently if
cornmercialisation of the product is to be pursued.
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The next step in achieving adoption of the system is to, agalii, approach potential
manuf;*storers with the results from the testing at BriariPastures and Swan's Lagoon so that
they can make their own assessment on the potential. We believe that further testing of the
system (through PDSs and research) would be enhanced with the SLIPport of a collarnercial
Company.

NQ weight-drafter
Nthouglithe system has not beanftilly evaluated, we believe that we have produced a system
tliat achieves accurate weig!ing, maccordance with the specifications of the conmnerdally
available scale, and drafting. We have had the system mumirig continuously for variouslengths
of timeup to a maximumperiod of3 weeks, daring which toilethe systemweighed and
drafted the equivalent of about 1000 alitmals. During this period there was no indication of
fadere of any part of the systern. Further, the cattle appeared to be using the system withno
indication of having developed any aversion to it.

Althougliwe have achieved drafting of cattle on the basis of liveweiglit, the system
requires further testing. Agaliithe best option for achieving this would beto incorporate the
system into other experimental work at research establishments. Webelievethatit maybe
pren^tore, untilthisis done, to establish PDSs alftiouglithere Innybe the option to
incorporate tits system with the Lapweigh scale on PDSs.

Support from a potential Inariufactorerwould be Inglily desirable triorder to take the
weiglit-drafter further as it requires refinement. We suggest that potential manufiicturers are
approached againto detenriitiethe levelofinterest nowthat webave achieved drafting by
weiglit.
Electronic identification

The key to automated data acquisition and equipment controlsuch asfbrweighirig and
drafting is ElD. There is great potential for Eru mselfi'automated-drafting, and this f;ICility
would have an impact across antiie livestock industries, There are cornmercial scale systems
currently avallablewhich integrate with Eru readers and apparently milk weiglitsto Eros,
However, thenterature accompanying these scale systems do not makeit clearwhether ornot
it is currently possible to draft by ElD, orwhetherthe potential is there. This needsto be
explored with the manufacturers.

Lithe more extensive industries animal ownership is perceived to be of importance and
Ero could certainly have a role to play initits; brands can be changed, earlags can be easily
removed, but it is impossible to tellfi'om looking at an animal whether or not it has a nunen
E^D pellet.

We see that there is also a considerable potential marketfbr drafting by Eru in the area
of research. One of the difficulties that is repeatedly encountered is how to apply different
treatmentsto individuals within a group. Drafting by Eru would very easily overcome this
problem,

,
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Part3. Report

(1) Backgro, ,"d andr, ,of, ,siry Context

Labour costs, particularly on the extensive properties of northern Australia, have a significant
impact on the profitability of enterprises. Thus, there has been atrend initie beefindustry to
mmovate and adoptlabour-saving technology. Traditional mustering on horsebac!:,
motorcycles or other motor vehicles can be extremely labour intensive and therefore costl.
Mustering by helicopter was perceived to be a labour-saving method and whilst it wasiiiitiall
effective on many properties it was quickly realised thatherewere problemswithit. The
method relies on the f^ar and inglit responses of the cattle to the helicopter (i. e. negative
reinforcement), but animals can habituateto the presence of the helicopter and the desired
flightresponsemay be reduced, indeed, some armi!alsleanied howto actively avoid the
helicopter (by 'hiding' hidense scrub). Additionally, the process of helicopter mustefuig is
stressfiilfbr both animals and operators, resulting fullosses in productivity and reduced
GEiiciency.

in areas where there is seasonal rainfall, it is possible to control accessto water dudri the d
season by f^;neing watering points. This provides the opportunity to self--muster cattleb
trapping them filthe wateryards whenthey enter to drink. Cattle enter and exit the water
yard titouglione-way 'spear' gates, so it is simply a case of closing off the exit spearin order
to trap the cattle tilthe yard. This inchod of mustGing is low cost because there is low labour
input. Additionally iris less stressftilfbr o^erators and, because it works on the basis of
positive reinforcement (being able to drink when thirsty), is also less stressfi, Ithan other
mustGing methods. The project'Automatic CattleManagemerit' (withinT\TAPI) started with
the further promotion of this concept of self-mustering, together with the investi ation of the
poteritia! for exploiting the behaviour of cattleusirig such a system for reducin labour in ut
for other husbandry procedures.

The current project coAQ. 074) built onto the technologies already partially developed in
NAPl, with the am being to improve enterprise profitability and armnalweffare by coinpletin
development and conmnercialisation of the cowlcalfseparator, walk-over scale and weiglit-
based drafting systems whichwere developed to facilitate improved weaim rocedures and
the Goriestion ofliveweight data formatiagement decision making and research purposes. All
of the devices developed tilthis project are intended to operate in conjunction with a tra -
mustering management systeiri, with the devices being positioned at the entranceto or exit
from the trap watering yard. Althoughthese systems have mainly been developed for
application in the north Australian beefiridustry, it has become apparent during the course of
this projectthatthe devices have the potential to function not only in extensive beef
production, but the technology could also easily be transf;erred to other aspects of the cattle
industry (e. g. quality pasture, feedlotting, crop fattening and dairy) as well as other animal
industries (e. g. pig).

Cowlcalfseparator
The system allows self-drafting of different classes of animal at atrap musterin ard. Calves
and weariers are drafted into portable yardsfbr processing on site orremovalto yards. The
system reduces the need to perform traditional musters, thus making management more
efficient and cost effective. Handling time and costs, as well as stress on operators and
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animals, are allreduced, which meansthat a number of weanings can be carried out during the
year depending on seasonal variation meatifall, pasture growth, herd health and body
condition. Thus, calves can be removed from cows at the optimal time, reducing lactationat
stress on breeders and conserving body condition, leading to decreased mortality and
improved fortitity. The mar^gement problerns and supplemeritary feeding costs associated
with early wonitng will also be reduced. The system may be particularly beneficial daring
droughts, as weal^rig and branding can stillbe effected without imposing mustering stress on
drought-affected stock.

Lap, veigh walk-,}ver scale
This system will allow cattle to be weighed without operatorintervention and withoutthe
necessity of holding cattle on a weiglimig platfonn. The scale call obtainweights for cattle as
they walk acrossthe weigldrigplaitonn. The scale can be set-up in the paddock at a site
wherethe cattle have to pass over it on a regular basis (e. g. at an entrance to or exit from a
wateryard). It will provide producerswith regularupdates on animal weights, allowing them
to makeberter-infonned management decisions, such aswhento startfiaeding supplement,
mate heifers and the timing of turn-off The data canalso be used to predict when the cattle
will meettarget weiglits and enable description for sale (as for CAL^!0, Thus, animals do not
have to be mustered to yards for weighing, so reducing handling stress and costs, and making
the whole process more GElicient.

Trailxing cattle to use the Lapweigliscale is relatively simple and rapid (more so than forthe
I^IQ weiglit-drafter). Forthis reason the Lapweig}jinaybe particularly suitable for feedlots.
With the scale positioned in the pens, man areathrougliwhichthe cattle must pass, it would
provide regular infomiation on weiglit gains without distilrbirig the cattle, as well as possibly
assisting with identifying 'non-eaters' or 'poor-doers'. Iftoo costly or impractical to place
scale units in every pen, then placing one ortwo wits in lane-ways would allow weig}ling of
cattle on a more frequent basis and cause less disturbance to the animals than conventional
weighing.

NQ weight~drafter
This system will allow automatic drafting of cattle on the basis of liveweiglit. Ifplaced at a
site that the animals passthrougliregularly (e. g. at a wateryard entrance or exit) it will also
provide a regularrecord of animal weiglit changes. Thus, it would make the selection of cattle
for sale more efiicient and the requirement fortraditional mustersto yards would be reduced
as it would be possible to trap the selected cattle into temporary yards at the water enclosure.
As with the Lapweigh scale, handling stress and costs would be reduced. It would also allow
differentft3eding regimes to betargeted to particular cattle. For example, cattle over a certain
weiglit could be drafted into ayard where they would receive supplementary foed for
'finishing', or cowsthat have recently calved (and would, therefore, weiglilesstl^Ithe rest of
the herd) could be drafted into ayardforsupplementaryfeedirig. Thusthe systemwould
make supplementary foeding more efficient with the food being directed to where it is needed.

Relevant literature

The research areas which are of relevance to this project come under three mom headings:
firstly, methods for remoteIy separating cattle in to sub-groups, secondly, systems for the
remote weighing of antiials, and, thirdly, the combination of these two, that is, the remote
drafting of armnals based on weigl!t. The majority of effort appears to have been put into the
area of remote weiglfuig.
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(i) Remote se aratin draftiri

Drq/71'"gcattle of of. ^?or"te body, size @00smadc"he'sI
The drafting of calves from cowsis conceptualy relatively simple asthe large difference in
body size and physical strength can be exploited. Whilst a variety of designs of separators are
reportedIy operating orbeing tested on properties innorthem Australia, there appears to be no
documentation on them. To our}aiowledge, the separator developed and commercialised
from the QDPlllvll<C 'Camellandfing' projectisthe only onewhichhas been extensively
tested in both research and conmiercial conditions.

It appearsthat otherseparatorsthat have been conetnicted have relied on the difference in
heightbetweencow and calf, Aleversystemmovedbytallanimals(cows) operates agate to
directthe cow oneway, witlstthe omanercalves passbelowthe lever and movein a different
direction, The separator designed witlfuitliis project relies on the breeder animals being
traded to push open a self~closing door and forthemto ignore the small calf-opening. When
the young calves startto followti, at mothers to water, the cow-door acts as a barrier to the
calf; arithus not beentratiied to push openthe door and may not have the strongtlito do so,
The calfseeks analtemative waytliroughtiie separator, the SII"all calf-opening which
provides a clearvisuale>dt. Thus, the system exploits both heigttt and strength during the
period when animals are initially being separated. Thereafter, the system also relies on 'Ithit
strength'; animals become conditioned or trained to go inceitain directions. This is probably
also the case for other separator systerns, althouglidesigtiers may not fully appreciate this foot.

Body size differences have also been e, ,PIOited for creep-foediiig calves. Rails or bars are
placed at a heigtit or widthunder or througliwhich calves can pass, but adult alitnals cannot,
Thus calves are able to enter a ft3nced area contai, ing foed, but their mothers cannot (e. g. see
Fordyce 61 at. , imprep. ).

Drq/7772g cattle 4'8imilor body size
This is a conceptualymore difi^culttaskto achieve because, unlikethe cowlcalfseparator, it
is not possible to exploit a difference in body size'liveweiglit/physical strength in order to
achieve the separation.

Kaniand Lorenz (1984) used electric shock to trim cattle to enter or avoid particular pens.
Using his method they divided a group of 30 steers into three sriia!Ier groupsfbr
supplementary foeding of two of the gi'oups, and a group of 53 first-calfheifers into two
gt'oupsfbrsupplementary feeding. This technique was not, however, 100% successful, with
some animals Griteting the wrong pen. Data were only provided forthe heifers and, tiltliis
case, over a40 dayf^Gong period there were 11 instances of shocked armnals elatedrig the
wrong pen. Nthouglithisteclmique was essentially effective it does raise ethical issues; one
of the objectives of the Cattle Handling project wasto reduce stress and promote better animial
welfare. Kaniand Lorenz (1984) reported that 'generally 2 shocks during trailxingwere
adequate ... but ifan alitnal persisted in entering an incorrect pen it received additional
shocks', which makes it diEiicultto equate this method with the objective of aleviating stress
on the animals.

haderson et a1, (1992) used individual electronic identification (Eru) to draft cattle to receive
supplementary foed as the animals came to water. The system comprised a 'maze' (the
ternimiology used by the researchers) of bayonet (spear)) gates, races, an alitnalspacirig
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device and pneun^tic gates operated by photocell^Iris. The arithorsfbund the mechanical
and automatic spacing of individualsto be the biggest problem;the devicewas frequently
unable to cope with cattle following closely in single file, Additionally, rainfall daring the test
period resulted in free-standing water being available to the cattle, so that they did not have to
enter the In^e to drink. Nthouglinot cited by the researchers as a problem, a long training
period, of3 months, was required forthe cattle to use the maze. This is perhaps nottoo
surprising considering its complexity and indicates the need for a simple system in order to
keep training to a rimiimusn. Further, the workers reported that it was not possible to trim all
of the 74 cattle, atthouglino datawere provided, Corrie at a1. (1989) used scale mitts which
obtained a liveweiglit while cattle were drinking and reported alling lessthan 5% of yearling
steers peryear due to the annunlsnot using the scale wits orbehaving in ways which
interfered with the use of the scales (details were not provided). These results also indicate
theneed for a system which most animals will readily learnto use and continue using.
Considering namralbiologicalvatiation internperarnent and Icon^rig ability, it may be
unrealistic to e, cpect to achieve 100% success.

AgadiusingEro, Canan0 (1994) developed a system for antomatically dr^rig dairy cows.
The antennafbr ideiiti^!ingtiie cattle was placed in the exit larie from the milking parlour. The
need for aim^being separated was also appreciated by this worker, and to aidtliisthe
system incorporated self"locking statichioiis in which the cattle obtained a quantity of foed.
The operatorwas, thus, able to release the cows asrequired. With this systeni, the operator
had the OPPortimityto draft off cows based on anusnber ofselection criteria, whichwere
entered into a computer. Asthe cows exited the parlourtheirtransponders were interrogated
by ariantenna andtheideiitityoftiie cowwassenttotiie computer which checked to see if
that cow matched the pre-set parameters. itthe infonnationmatched, a signal was sentto
open the sorting gate, then, as the cow entered filetrappingpen, the gate closed behindher,
apparently by monis of a witching device activated by her passing. The results of a survey of
dairies incorporating this syst^in gave a sorting accuracy of 96%. Of those surveyed, 31% of
respondents reported 100% accuracy and 7% reported drafting of additional cows. Drafting
by this mathod reportedIy saved ariaverage of 5.4 hours perweekpert^rin. The antiior
reported that tins saving in time amounted to an average financial saving of$Us 2800 per
year.

(it) Remote wei

Static

Amuriber of groupsworld-wide havebeen working on systemsfbrthe remote or automatic
wei^ling of cattle formariy years. In 1974, Low and Hodderreported a syst^n for weighing
cattle asthey entered awateryard. However, this system could hardly be considered to be
ramote or automatic asit required the presence of operators in atowerto read cattletags and
the weiglit display, as wellasto operate a slide gate (with a rope). The paper does, however,
provide some useful notes on thetraliinig of cattle to use such systems.

Electronic scale systems are now commonplace and are the basis for automatic weiglimg
systems. The system used by Corrie at a1. (1989), cited above, was described in a paper by
Adams at a1. (1987) and wastertiled an automated range-animal data acquisition system
(ARADS). The system comprised seven portable electronic scales, a weather station and a
computer, all of which were linked via a radio con^nullication network. This system used ETD
in order to match liveweights with individual animals; tramponders were fixed to the ear of
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each animial and the scale unit contained animterrogator. The scale mitts were essential
weigh crates which the cattle voluntarily entered in order to obtain water. Entry and exit was
from the rear and the cattle were locked into the cmtesbypneuinaticrear gates. Initiation of
the weighing cycle was datenriiiied via photocells detecting when the gates were closed and
open, thus weighing took place both when the cattle entered and exited the scale. Fortraining
cattle* a 'mock' stallwas placed in the drylot, so that the cattle became accustomed to
drinking from the stall. The authors reported that it took cattlejust 2-3 da sto make the
transition from using the traininig stall to using the scale wits, but they did notr ortthe
length offline that the traitting stalliad been available in the drylot. The maneiglits obtained
with the AlumS, in the studyby Corrie at a1. (1989), were highly correlated (r = 0.85 and
0.87 fortheyears 1986 and 1987 respectively)with the weights obtained from aconventional
scale. This study also jingling11ted the liveweiglit differences that could be obtained from
weiglitng at diff'eraittimes of the day;in one instance antiicrease of 40 kg was associated with
awater intake of 34.5 litres during the day, plus forage intake and rimus the loss due to
urination and defecation,

The ume complexwhich allowed remote drafting(folderson at a1. 1992) described above,
also allowed static weiglitsto be obtained remoteIy. All^Ial stepping onto the platform
broke a photobeam whichtriggered a solenoid to controlpneuna. atic ranis, which closed anti
secured a gate in front of the animal. The gate was held closed by a time relayfbr 11 seconds,
thereafter the airrainswerevented andthe gate sprang open, The breaking of the photobeam
also initiated the weighing cycle (see Anderson at a1. 1981 for further details of the integi. ation
of the electronics with Eru).

hymnic
The systems described above have allrequired alitnialsto be stationary on the wei^ling
platform. hirecentyears the chaUengejus been to obtain an accurate weiglit asthe armial
walks over the scale unit. in 1967, Martin at al. pointed out the problems'with conventional
mustering and weiglxing, that is that the process is costly and cattle often lose weiglit during
the process. These workers determined the minimum criteria for ariautomatic weighing
system: a platformwhich artnials would cross naturally to getto feed orwater, weiglit-sumirig
devices and areinote recorder that could be quickly connected to any platfonn whereverit
was positioned. The scale should weiglianimalsindividually anthey crossed the platform; the
system should not disturb the nomialroutirie of the animals and the system must be operable in
remote locations not served by 'malus' electricity.

The systemwhich these workers developed comprised aplatfonn and strain gauges on load
tings. Weiglits on the platfomicaused differential stretching and compression of the strain
gauges resulting in changes in the electrical output of the load~ing system. The magnitude of
the electrical signal was recorded on an oscillograph. The systcoiwastested at the entranceto
a watethig yard and demonstrated that it was possible to obtain good oscillograph traces,
reflecting animal liveweiglit, although there were problems with animalsthatjumped or ran
across the scale,

The weighing of moving animals is not easy because the forces between the scale plate and an
animal's feet are variable, with the pace of movement being the mallfi'equency component.
Further, a rapidly moving animal causes vibrations which result mmpidly changing and large
variations in the readings recorded by the scale.
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When an atvimalfirst steps onto a weighing platfonn a force is exerted which is essentially
equivalentto halfthe weight of the armnal. Ifthe platform is ofsu^dent length to support the
whole animal, the total weiglit will be recorded. Then, as the animal steps off the plait'omi,
there will be a drop inforce reflecting the weight on the hind legs. It is this pattern offorces
that must be detected and analysed intorderto obtain an accurate weight for the animial,
Japanese workers reported that a trotting pace resulted in a single load pealc^ compared to the
two at a slower pace (I. ,orig at 81. 1990. A larger number of steps on the platf'onn also
remitts gr. eater accuracy in measurement (^'eiper at a1. 1993; Long at at. 1991).

Further difi^culties occurwhen cattle follow one another in rapid succession, as analinialma
step on to the plaitonnbeforethe preceding animal has fully stepped off. Thus, the length of
the scale platf'onn is critical;it must be of SII^110ierit lengthto allow one armr^Ito be fully on it
at some point mmne, but short coouglito deter more than one armnal^. ombeing on it at any
one time. Pdper at a1. (1993) used a plaffonn of 2.5 111, whereas Long at a1. (1991) found a
platform of 3.5 into provide SII^dent accuracy (individual error, accuracy and precision
reported as being:!: 1.01% of liveweight, ^. 0.4 kg and 2.04 kg resp^covely).

The only certaiiiway of ensuring that a single aimialis on the wei^ling platfomiat anyone
time is to use a method of automatically separating anmums. However, anderson at a1. (1992)
reported that the automatic separation of cattle wasftie weakest link filtheir system for remote
drafting and weighing.

Animherrequirementisthatthe scaletindergoes automatic zeroing before each animal is
weighed when there is no weight on the weighing platfom, .

Althoughtheinitialwork on dynainic weighing was carried out with free-ranging beefcattte,
the majority of work sincethenhasbeen donewiftidatry cows, possibly becausethe early
workwithEn> concentrated on dally cowswiththe use of transponder collars, The
development of implantsbletransponders and, subsequently, those contained in ear-tags and
nunenboluseshas opened the wayfbrthework to be extended to free-muging cattle.

As early as 1979, Finby at al. , working with dady cows, demonstrated that dynamic weiglxing
incoi!junction with Eru was possible, alttiouglitheseworkers appreciated the manyprobleins
with this method. They found that the length of the platfbmiwas critical and that separation of
aimiials could be a major difi^culty in obtaiimg accorate weig}Its for individuals. Indeed, in
theirtests it did not always prove possible to record data when cows passed overthe platf'onn
mrapid succession. These workers also found that weights could not be obtained ifcows
moved too rapidly overthe platform. They also recognised the importance of weiglimig at a
fixed time each day; dany cows of 600 kgliveweiglit can produce 30 kg of minddayand have
adry matter and water intake of 80 kg, and must remove a shilar amount as urine, rink,
fileces etc. Filby at a1. (1979) also cited infomiation suggesting that variations of7-10 kg call
be expected when cattle are weiglied at the sametime of day. Daring their owntrials, which
lasted about 9 months, they determined that the hats of acceptsbility of data could be^: 30 kg
from the previous weigl!t and that morning weightstended to be 540 kg lower than evening
weiglits.

The method of recording, mmysing and stoting data desctibed by Fitby at a1. (1979) can be
swumarised antbllows: at each weiglting the coment weiglit was compared with the anyent
runntng average (Cl<. A) and accepted ifitwas^: 30 kg (this value was based on the thong of
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a standard deviation of about 8.5 kg for a cowwhich was walked overthe scale on 11
successive occasions), The accepted valuewas added to then previousrecordsfbrthat
session (monimig or evening)taken during the weekaridto the previousweek's average
(P'WA), The total was divided by, rF2 to providedIenew CRA. At the end of the weekthe
Cl<. Awas putinto memory asthe PWAforthenextweekandthe displacedPWAswere
averaged to provide aweekly average weiglitfbrthe aimualfile of weekly averages.

Litheirwork with 58 cows over 66 lulllimg sessions, the longest break in datawasfbrone
cow which had no acceptable weiglits over 13 successive sessioirs. On average, acceptable
weights were obtained for 34 cows petsession (60.5% capture rate). Comparisons with data
collected by myriad weigliiiig suggested that the systern was capable of producing weekly or
monthly trends with an equal ifnot better degree oftenabilitythaniweeklyor monthly manual
weighing where day-to-day variations can obscure true trends. The data obtained from this
trial indicated hatfburreadings from the dynariiic scale were required to establish a sinnlar
accoracyto one manual weighing of a docile animial. Asthe capturerate of acceptable data
was equivalentto about 8 recordsl'week, the system appeared capable of providing as much
data as aweeldynianualweigl^rig. lineworkers did point out, however, that the 'nature'
(presimiablyref;erring to temperament) of individuals would meanthatsome recordswould
not be as good as others, butthiswould also be the casewith conventional weiglfuig.

Later work desctibed by Ren at a!. (1990a; 1990b), Ren at a1. (1992) and swirl^rised in a
paper published in 1993 (F'dper at a1. 1993) also linked automatic dyiiariiic weighing of dairy
cowswithl::in. The work of Ren et at. 0990a) described the softwareused forthe system
and e>:plainedthe need for an intelligent programto analysetherecorded raw datato
detemiinethe true weiglitfbr each cow. To achieve this, a so-called reforenceweiglitfor each
animal was needed which was stored mareft3rence table along with the EmDs. UnfortunateI
this paper did not describe how this Ten3reiiceweiglitwas obtained, butthe paper hyperper at
a1. (1993) explalried that this ref^;rence weight was a recorded history weight which was
continuously updated. Manual weiglitng at morning and afternoon Twinings had shornithat a
difference of up to 30 kg (for armnals initierange of 400-800 kg) was possible. Thus, ifthe
current weighing, when compared with the previousthree weights tilthe reference table, was
within 30 kg the weiglitwastaken as 'relevant'. Once three relevant weiglitswere derived,
their average replaced the previous ref^3renceweiglit stored. When anew animaljoined the
mob it had no weight history and so the ref;erence weiglit was derived from manual weighing.

The paper by Ren at a1. (1990a) also described the ctiteiia used to judge the reliability of the
computed weights. Ifatleast eiglit data points were used to compute the average and the
standard deviation waslessthari 5% of the computed weightthen this new weiglit wasstored
in the Tensrence table replacing the old weight. Iftheweight was computed fromf^3wertl^n
eight data points then it was considered accurate ifit was within 5% of the Ten, tence weight,
but it was not used to update the refterence table. filthis study, about 65 cows passed overthe
scale twice daily. During each milking acceptable weights were obtalried for more than 80%
of the cows and an acceptable weekly average was obtained for all of the cows.

Lithe studybyRen at a1. (1990b)two groups each of five cows wereweighed sixtimesin20
minutes. These weights were compared to static weightstaken before and after the dynairiic
weighings. Acornputer averaged the readingsftom the six passes overthe scale, discarding
those readings considered unreliable due to an excessive difference from the reference weight.
Errors (the difference between the static and dynainicweiglit) ranged from -1.95% to +1.68%,
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with 34% of the weights being SII^dently reinable and accarate to update the reference
weiglits. Seventy-tree percent of the weights were witl^n 5% of tile animials' referonce
weiglits. The authors pointed out that accuracy differed between individual annunls, with
some consistently weighing accurately every time and others rarely doing so. This, they said,
was dueto the speed with whichthe cows crossed the platform, with accuracy being improved
ifthe cattle were slowed.

Further details and the use of this systemin a coriumercial dairy herd are described in a paper
byPeiper at at. (1993) and the reader is directed to this paper for details of algotithms, the
'decision tree' used in the computer progi. runto obtain weiglits and the mathodby which load
cellvalueswere sampled. As a readt of the findings by Ran at at. 0990b), the researchers
recognised the need for slow moving armnals and introduced a step in front of the scale to
achieve this. The work also chowed that a difficultinis-mergeranaltto filter out of the

system waswhentwo armnals werebothhalfonthe scale, asthetotalweigl}twaswithiiithe
boundary limits. These errorswere eliminated by comparing the unrent weiglit with the
reference weight of individuals.

To testtbeweigiimg systemitwas combined with an automaticElID system and installed for
usewith acornmercialmilldngherdwiththe cowsbe^Igweigliedthreetimes daily. The study
lusted 3 years, The cows were in two groups each collt^g 60-65 animals. Successtiil
weiglitswere obtained 55.8, 53.1 and 52.4% of occasions forthemorning, noon and night
ninthgs respectively. Allaverage of 76.5% of SUGcesstiilweightswas obtained at least once a
day. Once every3 monthsfivecows were manually weiglied to compare with the dynamic
weiglits and these comparisonswerefbundto be within, :1.5% of each other. These
researchers also rioted the importance of considefuigthe time of daythat the weiglimigtook
place, concluding that diunialweight auntuations mean that weiglits should be taken at the
sametimeofday.

Overalltherearefburn^illrequirementsin order to achieve ac^ate dyneniicweighitig of
cattle: (1) slow moving armnals, (2) aweigixing plaitomiofan appropriate length, that is, one
which allows an antinalto have allfburf^:at on the platfomi, butts 51,161iciently short to reduce
the chance of more than one animal being on the piafform at any one time, (3) somemeans of
ensuring separation of animals and (4) weiglimig at the same time of day in view of the
considerable diurnal Variations in liveweight which occur.

in Remote draftiri se atadonbased on wei t

There appearsto be no documentation in the scientific literature of research on drafting cattle
on the basis of liveweiglit. We kilow of two cornmercially avallable systeins in AUStralasia for
achieving this with sheep. One of the companies producing SIIch as a system kindly provided
us with infomiation to be included in tilts review,

R"c**-"ergh/!"to Drqj?er
Priorto weighing, the operator enters into the system the targeted weiglit range. mini^Is
fillling witlitn that range will be drafted automatically one way, white armials outside that
range will be drafted the other way. The system comprises a weighing crate below which are
placed standard weiglibars onodd 1200), which are accurate to I%. As an armna! entersthe
crate, its weig!It forces the moveable floor of the crate downwards, which automatically closes
the gate throughwhich the alitmallias entered. Whenthe weiglit of the animal has been
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(tin Methods cmdRes, ,Its

Cowlcalfse arutor

@ EC, ,tipme"t
^Q^
The systern comprises two mallsections, one for usebythebreeders(the COW'Side) andthe
other for use by the calves (the calf-side). The cow-side consists of a self-closing door which
the breeders are traded to push open. The calf-side is an operxing with a spear~gate
arrangement to prevent calves exiting the waythatthey enter(seeFigure I).
Q^!!
Trailimig of breeders should be done before calves are born, and with bulls and heifers tits can be
done in cattle yards when ttiey are weariers, or in the paddock Yard traitxiiig call be achieved by
placing a separatorat some pointwhere the came have to pass on a regularbasis, e. g. betweentwo
areas, one con^ling food and the other water. With paddock tramtitig all cattle must be using
fianced waters with the separator at the entrance to waters and spear gates at the wits, or vice
versci. Therefore, traitfuig is best corded out during the dry season when the came are watering
regularly, and priorto calwiig.

Separators are foistslled tittiallywi^Idle spear anus ramoved from the calf-side (see Figure I), the
rubber flap on the calf-side lowered and the spear below this flap in place. The door on the cow-
side isheld fully open by the adjusting chain atthebottom of the door. This arrangernant provides
ablockto the armials on the calf-side and an easy passage through the separator on the cow-side.
Over a number of weeks the chain is gradually let ou^ thus reducing the size of the opening until
the door closes fully ag^the upright post and the aimials have learned to push agaltistthe door
to open it. At this SLage the dim can be completely removed, the rubber flap raised fully (by
hooking it in place, with the adjusting chains as short as possible) and the spear in the calf-opeiting
(belowftierubberfiap)ramoved. The separatoris nowiriits nonrialoperating mode; the cow-door
should always be fully closed after the it^tialtrairting. Once trained, an armiial will reinernber how
to operate the door at least 12 months after it line last used it (and probably for life), so there should
be no necessity to readiibreederari^Is.

Calves born in the dry season will begin to follow their mothers to and from water t}Irouglithe
separator: the door on the COW'Side closes behind the cow fbnimig a harrier to the call: but the
open calf-side provides an easy passage for it. Repeated use Gnomes the calfbecomes accustomed
to taking tins route. Calves born daring the wet season may be several mont!Is old before first
encountering the separator, butthey will also choose to go through the calf"side, as it provides a
clearpassage.

Young ruinnalstliat will be Tatamied in the herd for breading will require re-ti'aimig. As calves and
wearierstheywillhaveleamed to passthrouglithe calf-side of the separator, but as adults will need
to go thoug}I the cow-side. This re-^ling is Gained out exactly as for the trimal haming of
breeding stock. Adult breeding alitnnlsbrouglit onto the property from elsewherewillprobablybe
unfair^arwith spears and separators and will, therefore, require trading as described above.

The spears should be put triplace on the calf"side 2t0 3 weeks priorto trapping so hatthe armiials
get acer. 1stomed to pushing througl:I than. Initially tile spears should be put in place at their wide,
training seimg and then, a week or so later, changed to the narrow, trapping setting. This is
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achieved by simply changing the spears from one side of the flame to the other, which alters the
gap betweenthe speartips.

Trapping simply involves setting up a calfyard, using portable panels, around the calf-side. IFftie
separator is placed at the entrance to water then the man mob can also be trapped by closing the
out-spear. The setting of the trap is done in the late afternoon, after the Gaule have moved out of
the water enclosiire, and is left for anproxiiiiately 36 hours to catch maximum numbers of animials.
Portable equipment can than be used to brand calves and load weariers onto trucks fortraiisportto
the cattle yards. Alternatively, calves, weariers and strangers con be trapped atatgilt into a
^rinanent yard cornple>r^ifttiisis avallable, wheretheycanbe processedirithe usualway.

^t^g
The separatorshouldbeplaced on awem-used pad either into or out from a wateryard, with spear
gates on pads out from or tinto the water. These two arrangements both have advantages and
msadvari^ges:
Sepoy. "torip% ^?eru, oat
With this arumgement, at the hale of trapping anim^ will be held in the water enclosure itselfarid
it is^ladore possible to datumimiewliether ornotttiewholemob has come frougliarid havebeen
Ganght. It mmy also be an advantage for calves, after processing, to be released to their mothers in
the water onGloome as it Inny be easier for than to hid their mothers. The main disadvaritage is
itIat'stranger' animals(thoseftiat haveenteredthepaddockfi'om elsewhere and are unim^arwith
separators and spears) Inny refiise to pass thoug!} the separator to water 07ecause of the visual
barrier, noise of the cow-door asitshuts etc. ) and so thereisthe riskthattheyn^yperish,
S^?"'"tormat, syeor. in
With this arrangernent thereis less fist^to strangers, as they are more likely to passtlirougli a spear
than the separator, to water. mother advantage is that these strangers, and any other animltint
will not use the separator, will be held in the water enclosure, and con easily be identified. Also, at
the time of trap-mustetingthey will be more easily caught for processing. With his configuration it
is more difi^cultto assess what!a' or not the whole mob havebeeiitlirouglithe separator. mother
drawback with tilts arrangernent is the possibility of nits-mothering after processing. Ironlves are
released outto the paddoclc^ rather tlmn the water enclosure, they myy be less likely to had their
mothers.

What going to and from water, young calves are sometirnes unable to locate the separator and
spear gates and will push itIrouglithe enclosure folice. This problern can be initimsed with well-
designed and maltanied enclosures. Ifthe separator is placed going in to water the use of a lead-
up 'V to the separator will help calves to had i^ and having one or more spear gates in the
enclosure corners, from which the cattle noonally glaze away, will assist than with finding a way
out of the enclosure. The same pmdplesshould be applied ifthe separatoris positioned going out
from water. There are seldom any probleins with older cattle locating entrances and exits, as they
will be a:palencedwiththeuse of spears and following padsto andft'omwater.

Further details of this system are provided tilthe 'Guidefines for Use' (Appendix I).

(in rest, '"g orc"racy of ofr, !/iz'"g
During the development of the separator a number of studies were conducted to assessits
efficacy, Workwas carried out in both a coll^nercialsituation (Gleeson Station, CIOncuny),
with large groups of cattle and in an expelirnentalsituation with small numbers of cows and
calves(Swan'sLagoon and a naglibouring property in Tannaroo).
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(a) Colornercialtestin
At Gleeson Station single separators were installed at the entry to seven f^riced waters initwo
paddocks. meany 1993 anusnber of modificationswere madeto the existing separator as a
result of low accuracy in drafting achieved by the existing prototype. These changes resulted
in a separator (prototype co shilar to that described above, except that the calf-side consisted
only of the opentngwiththe rubber flap and spear.

By the June of 1993 all of the cattle using the prototype 11 separators had adapted to the
changes and in late June, cattle intoo paddocksweremustered by trapping them in the water
yards. The separators were in place at tits time, but the calves were nottrapped in a separate
tomporaryyard. Use of the separators by the cattle at this time was video-recorded and the
recordsshowed 100% drafting aconracy(92 calves) whenthefiap wasraised andftie spear
removed. On a second trapping the following day, with the flap lowered and the spearin
place, two calves from 86 waittlirouglithe cow-side.

The second weaning of theyearforthese sametwo paddockstook place at the end of
September and at that timethe calves weretrappediriatemporaryyard. The cattlewere
trapped over a20 to 36 hour period and at the end of this time, of 208 calves, 12 wereinthe
wateryardwith the breeders and 16 were outside the wateryard (did not passthrough the
separator). The drafting accuracy wasthus approximately 87%.

As ac^Irucywasreducedwiththe flap and speaririplace itsuggestedthatthis systemwas not
the most suitable. Video~recordings indicated that some calves baulked at the spear and flap
and would not passthrougli. Some meaiisto preventthe calves going back outthrouglitiie
separatorwasrequired andwethoughtthat apossible sototionwasto place this obstacle away
from the 'decision point' of the calf(i. e. away from the calf-opening), Once throughthe
opeiitng a hesitant calfwou!dbe out of the way for cows cornirigtiffougli, reducing the chance
that it would be pushed flitoi, gilthe cow-door. In lateJune 1994the separatorswere
modified to include rans and a spear gate on the calf-side, giving rise to prototype in. The
flap and spear weretherefbre required only for initial training of breeders.

In early November 1994, prototype in wastested ontoowateryardstrappirigthe calves in a
temporary yard. After approximately 24 hours of trapping at onewater no cattle were outside
the wateryard, five calves were in with the breeders and 95 were trapped tilthetemporary
yard. At the other water one cow and two calves were outside the wateryard, nine calves
were in with the breeders and 130 had been trapped. These figures give drafting accuracies,
forthe calves, of 95% and 92.2%, although the calves in with the breeders were small(below
wearier age) and may have pushed droughthefence,

(b) Ex eriinentaltestin
The prototype ruseparator was installed on the entry to att;riced wateryard being used by a
herd of approximately 70 cattle of nibced age, weight and sex. The older cows and bullhad
previously beentratiied to use a separator, but had not used one for approximately 12 months.
The cattle were not highly motivated to use the yard as there was surface water available, so
molasses wast!sed to attracttlte animals and the cattle were also 'pushed' by motorcycle.
Video-recordings were mude of the cattle passing through the separator under three
conditions:
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(i) spears removed from calf-side
(it) spears present on calf-side
(in) spears present and portable panels implace for trapping calves

Rest, lis

(i) One hundred and three observations were made of cattle passing thouglift!e separator.
Onlythe adult animalswhichhad previously beentrainedto use a separator passed titougli
the COW'Side. anothers, kidudingyoungheifers and cowswhichhad used the separator as
calves, and 'stranger' animals(those from another property and which hadno experience of
separators), wentthrouglithe calf-side. Twelve aimnals, mostly strangers, did not pass
droughthe separator.
(it) Forty-seven observations of cattle passing thouglithe separator were made. The
previously-trained adult animals did notl}esitate and passed thronglithe cow~side. One animal
(a large steer) was nits-drafted; after considerable hesitation and vacillation it wenttlirough the
cow~side. Approximately 30 animals, mostly strangers, did not enter the yard.
(in)Fifty-one observations of cattle passing trough the separatorweremude, Of these cattle,
25 entered the cartrap yard and allwere calves, weariers andyoung cows. NIOfftie cattle
that wentthrouglithe cow-sidewere the older cows which had been previously trained to the
separator.

This study raised issues regardriig:
(a)Use of separatorby calves born awayfi'omwater and several months oldbeforefirst
encountering it.
(b) Use of the separator by strangers.

Astudywas conducted to simulate the situation of calves born during the wetseasonwhich
would be somemonths oldbeforetheyfirst encountered the separator. Cowswhichhad
experience of using both spear gates and the separator, and their naive calves whichwere
between4 and 6 months of agewereplaced mapaddockcontalniiig a separator on the
entranceto chewateryard. The animals weregiven atwo weekperiodto becomeusedtothe
new paddock and werethentrapped. During 21 hours of trapping all26 cows and 22 calves
were correctly drafted andtrapped. Trapping of these antinals a second time a few dayslater
did not a^i'ect accuracy. One calfwas outside the yard at the time of mustefuig, but passed
titouglithe separator into the calfyard as stock people approached.

This same trial also assessed the potential use of the separator by stranger cattle. Six steers
ranging in bodyweight from 172 kgt0 405 kgwereputinthe paddockwith cows and calves
which were funiliar with the separator. At trapping and mustering one week later the two
largest steers were in with the cows, the two medium sized steers were trapped in the carryard
and the two smallest steers were outside theyatd. These latter two animals entered the calf
yardwhen stockpeople approached.

(tin COM1, ,erci"lis@tio"

Identification of Commercial Coin allies

As required by the contract, 'letters of intent' expressing interest in the manuf;,. GLUTe and
promotion of the cowlcalfseparator, were obtained from four companies and forwarded to
int<C in June 1994. Ultimately, following discussions with MRC andDPlextension staff, the
decision was made not to award manufacturing rightsto particular companies, butto market
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the separatorby providing engineering drawings and specifications as part of apackage on
sale to interested producers, so that the producers could select the engineering workshop of
their own choice.

Producer demonstration site

We f;sitthatthe most appropriate wayto promote the separator intrie industry wasby
demonstration. The Keatsfaintly and station staff(Gleeson Station, CIOncuny) had supported
the development of the separator and TomKeatshas a good standing amongst the cattle
producers hithe Cloticuiry area. The logical approachwastherefbreto deterrimieiftherewas
the interest amongst the producers inithat areato establish aProducerDemonstration Site
(PDS) at Gleeson Station. This was done at ameating at the end of November 1993 and
Gleesonwas approved as aPDS in 1994, Dudngthelatterpart of 1994 andthe early part of
1995 a further fourwaters were It3nced and separators installed.

On May 22 1995 a field daywasheld at Gleeson Station and was wellattendedby invited
producers andDPlpersonnel. Unfortunately, not allcatdehad beentrainedtothe separators,
but producers were able to see the separatorsin sitar. DPIstaff'gave brieftalks on the
pmdples of the separatorteclmology and discussions on the setting up of sites, animal
training and problemsthatrney be encountered were held.

Also demonstrated at this field day was atTamponable cattle handfulginodulewhich had been
developed and constructed by TomKeats and JackBeach (BeachBuiltEngi. 1166ting, Julia
Creek). This module was designed to function in conjunction with the separator, so that cattle
could be processed at the trapping site. Briefdetails of this module are given later tilthis
section.

The field day was also attended by a commercialisation consultantto ^!n<C (Gary Livennore)
who prepared a report detaihng an action plan for coriumercialisation of the separator. The
essence of this plan wasthat:

I. Design drawings and specifications be prepared.
2. animomiation/promotional video be made.
3. A number of potential PDSs be identified and established.
4. SeparatorsfbrPDSsto be manjuf^latered.
5. animforn^tion package including 'Gindefines for use', infomiationvideo and design

drawings and specifications be put on sale (at approximately $30).

Launch ofse arator

The separator packagewaslaunched at the Meat Profit DayiriAlice Springs on 7 October
1995. 111 addition, the separator was featured in the television program 'Cross Country' which
wasscreened during October 1995.

Recent develo merits

Sincethe Meat ProfitDay at Nice Springs work hasbeen ongoing to establish anumber of
other PDSsthrougliout Queensland. Two separators havebeen constructed atMtlsa* one of
which has been installed at ESCot Station, Burketown. The other one will be installed at
Metrose Satioii, Winton. Atbird separatoris due to be manufactured by an engi^Ileeting
company in Longreach and will be installed on a property Oretto be determined) in the
Longi'each/ATamac district. The operation of the separator on these sites will be assessed for
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12 to 18 months and a number offield/ demonstration days will be held dufuig this period. The
work on Gleeson Station will be finished this year, with avisitto the station being part of a
field day to be held in that area later this year.

IllsWQueensland two PDSs are being established; Moothandella at WindooraaridOrritcron
on the SA-Queensland-I^{SWborder. Both sheep and cattle are rim onMoothandema, so it
will be interesting to see ifthe sheep use the carside, At this time the enclosures havebeen
built and the stock are being trained. The intention is to use separators next year. On
Onticroii, cattle are nomially mustered to the waters and then walked in. The intention is to
trap the cattle at the water enclosures and weanthere. The enclosures should be established
early this year, with the cattle introduced to the separators next year.

Tile separator package will be held by allDPllnfonnation Of lices and sold to interested
producers who canthentake the plans/specificationsto an engineering workshop of their
choicefbrseparatorn^nufaoture.

Trams o

This was aProducerlriitiated Development Projectft'om TomKeats which arosefi'omhis
workwiththe cowlcalfseparator. Tom perceived aneed for a systemfbrprocessirig calves
and weariers at the site of trapping. The perceived benefits were:
o to increase labour e^lidency, thus reducing the time and costs of cattle handling
e to reduces stress on both operators and atfunals during cattle handling

Discussionbetween QDPlstaff', TomKeats and JackBeach of BeachBuilt Engineerlng (Julia
Creek) resulted in a number of objectives for a transportable cattle handling module, It should
be:

e quicldy and easily relocatable
o simple and quick to set up
o SII^!ICieDtlyrobust
. allow drafting of different classes of cattle
o allow loading of cattle onto trucks
. allow husbandry operations (branding, tagging, de~honing, castration etc, )to be carried

out on calves

o allow calves (and others)to be Tettunied to the main herd.

All ittitialmeeting was held mr\lovember 1993 to discuss the proposed project, with the
proposal being put to unC in February 1994. The prototype module was mmuf^. ctured,
tested at Gleeson Station and thetidisplayed at theneld day held there on 22 May 1995. The
module was featured on a 'Cross Country' television programwhichwentto air in October
1995.

Me CattleHa"dim Module

(b) 1.8 wei h walk-over scale

The Lapweigliscale f^:^atures new technologies which efuiitnate the requirement for an amin. al
to be stationary on the scale for a short period. It will accurately weigli cattle heavier than 32
kg astheywalk across a platfonn.
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(1) Eqz, ipme"I

^!!
The generalf^attires of the system are:
. Platform of approximately 2150 mm miength
o Autozeroing

Facility for calibration of load cells or beams (i. e. compatible with any brand of load cell)
Remote operation with each weiglit being aligned with ariaccuracyrating
Powered by 12V battery
Accepts signals from an electronic identification (Eru) system and correlates each
individualidentity (in) with the weight of the animal
Stores in and the time of dayitwasread, weiglit, and timeofday and date of weighing for
the equivalent of 500 aimials per day over a period of 30 days

e Data including currant calibration settings, thresholds and date are retaliied even if ow r '
lost

The deftiult weiglit of 460 kgfbrtheplatfomicanibe altered by computer command
A recalculation of the threshold limitstalces place every time a calibration occurs

installation

.

.

o

.

o

o

o

There should be SUB!icient space and, ifnecessary, baulks should be installed before the weigli
platfomito slow the animals and space them so that they are not nose to tail. It is tin ortarit
that only one animal is o11the platf'omiat any one time. The weig}It platform or weiglibars
should be positioned on a firm and levelfbundation.

Appendix Uprovides instructionsfbrthe operation of the Lapweigh scale, some exam Ies of
the signal patterns obtalnedfrom cattle moving overthe scale and an explanation fortheneed
to dampen the sigyalbecause of high frequency 'noise' resulting from the impact of the
animals' hooves on the platfbnn.

@41 Testi"g"CCWr"q, cmdprecisio" of, ,, eig^i"g

a Rocldea

The scalewasset up in the race at the Research Station. A group of 19 animals were used.
On each testing day a static weiglitwas obtaliied for each aimnalusingthe Station scale before
the animals were putthroughthe race and overtheLapweigh scale on five successive
occasions, All attempt was made to obtain a static weight on the cattle on the Lapweigliscale
but due to the design ofthe race it was not possible to hold cattle on the scale. Two animals
were excluded from the trial as they consistently ran rapidly overthe scale and no weights
could be obtained. Variability in the numerator in the results given in the Tables below arose
because weiglits were occasionally Thissed (for example, when cattle crossed too quicldy for a
weightto be obtained, or when more than one armial crossed the platforrn at the same time),

Four weighing trials were conducted in February and March 1994. In the firsttrial, concrete
blocks were used ititli6 scale maniattem^ttd dampen the output signal, butthe concrete
proved to be too smooth and the cattle slipped and slid, resulting in highly variable gaits as
they crossed the platfonn. Rubber mats replaced the concrete tilthe second trial. These were
effective at dampening the signal and cattle maintained their footing, butthe matting was
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TABLE 3. Weighing errors from Lapweigh scale testing illJa"Inariy and February 1995
at Rocklea

Percent
Variance

<1%

27/1/95

<2%

58.3

(56196)

80.2

(77196)

<3%

3/2/95

55.5

(66/1/9)

86.5

(1031/19)

<4%

89.6

(86196)

10/2/95

<5%

62.6

(62/99}

90.9

(90199)

98.0

(97/99)

99.0

(98199)
92.7

(89196)

94.8

(91/96)

5.2

(5196)

93.3

01/1/19)

95.8

(1/4/119)

98.3

(1/7/119)

1.7

(2/119)
>5%

17/2/95

Total Wtl

animal 0<g)

%Variance

70.3

(7/1/01)

91.1

(92/101)

97.0

(98/101)

99.0

(1001/01)

24/2/95

Variance/

weighing
0.8)

A gyoiip of 21 animals wereusedfbrthesetests, but on 3/2/95 they were weighed6 times manomssioiL

Momdift'Grancebetweenstatic anddy, unmicweighings expressed as a %of the mean staticweigl:It ontime day.
Differences betweenthe single static weight andthevalidweiglitsftomeach of5 (or6) dynerriic weighings on
each day(with + or~signs preserved) were sumnedforeach^retaindthese sub-totals were sumr, edacross
animals. The g'and total was then divided by the mean of the static weight. This approach reflects an triterest
in how closethe group meandynnntic weightwasto the group mean static weight

(b)^^!!
The scale was set up initially (July 1994) at the exit from a water yard so that the cattle passed
througlia spear gate andthenwalked acrossthe platfomi. Fortesting, a group of 31 cows
with Eru implantswereused. Therewere no problenisintralnirigthe cowsto walk overthe
plaitomialthougl}, ittitially, dirt was put over the matting.

Fortheremainder of 1994 and early 1995 considerable changes were mudeto the Lapweigh
system as a result of the problemsthat we encountered daring testing. Additionally there were
problems with the Eru reader dining this time which meantthat we wereunable to interpret
any data obtained from the scale. It was not untilMarch 1995, whenthe systemwassetup at
the entrance to the wateryard, that we were able to collect weights-and insthat could be

79.6

(78/98)

75.9

(94198)

96.9

(9508)

98.0

(96/98)

59215

1.0

(1199)

-0.46

46320

-2.28

1.0

01/01)

~0.20

47393

-0.93

2.0

(2198)

-0.34

45348

"1.59

~0.29

-1.34
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linked enabling data analyses. Even so, the amount of datawasrelatively smallbecause of the
interimttent problems with either the scale, the Eru reader or powersupplies falling.

In June 1995 we removed the cowsfi'omthepaddock and replaced them with a group of 32
steers, whichwere fitted with Eru ear-buttons, to enable us to linkweiglits to individuals.
Datawere collected for various periods offline during August, September, October and
November, Again, due to internxittent problems as described above, the longest continuous
period of data correction was about one week.

Res, ,lis

Cowd"to

Thetaw data are giveniriAppendixm.
Note the following:
o Thereis no static weight with which to compare dynaniic weiglits; comparisons have been

Gained out between Lapweigliweights(checking one agalristthe other)witliindays and
between consectitive days.

o 1.10 comparisons havebeen carried outbetweenmonths asthe armnalsweregaiiiingweight
during this period.

o Some datawere removed priorto analyses. Thesewerethosethatwere "flagged" by the
data logger as being unreliable and weights to which we could not definitely link an
individual amiiul(i. e. when a number of ms were read and printed out followed by a
number of weiglits being pinted),

o The data does include weightsthat were evidently wrong, but were not flagged as suchby
the logger.

. 'Errors' havebeen scored when aweight changed by more than 10% from the preceding
weiglit and then changed back againbymore than 10% at the next weiglxing.

. These could have arisenft'om cattle not being separated asthey crossed the scale (asthe
system was operated un-maimed) and miniials being weiglied when only partially on the
scale.
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TABLE 4. Number of data checks and 9'0 assumed incorrect for individual SII"I jin

Sam inn

I (a)
I (b)
2

3 (a)
3 ^)
3 (0)
4 (a)
4^)
50
s ^)

Number of checks
o

5

8

20

11

27

7

18

12

5c

OverallMarch

6to
6 ^)
6(c)
7 (a)
7 ^)
7 (c)
8

Number incorrect

o

o

o

o

o

o

2

4

3
3

Overall
9

1/2

o

13

2

23

15

8

2

10 (a)
10 ^)
11 co
11 ^)
11 (c)
12

13 (a)
13 (by
14

15 (a)

in

% incorrect

o

o

o

o

o

o

29

22

25

63

10

o

6

6

18

17

9

15

22

2

4

25

7

o

o

o

o

o

15

Overall Ma

Overall

33

In Table 4, the numbers in the 'Sampling' column indicate the day and the within day (in lower
case letters) weights, for example, on the fifth day in March on the first occasion of the day
(5(a)) there were 18 weights which could be checked with weights from the previous day
Sinnarly, the number of checks and errors have been datennined formdividualanimals(Table
5). It collbe seen that there are for more errors on some day^'times than others, butthat
individual animals did not differ much in creation of errors (atthouglisample sizes were small)

8.9

o

2

o

o

o

o

o

2

o

o

o

4

o

o

13 I

306---

o

1.6

o

17

11

o

o

7

o

o

o

8

o

6

17

4.6

56
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Figure 2 Example of recorded Livewei. ghts betnF; stintLar
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Figures 2 and 3 are some examples of plots of individual art^s which illustrate this hu e
individual variability. For some individuals (!;'igure 2) the weiglits were all very close (within a
month), but for others(Figure 3)they were veryvatiable.

TABI. ,E 6. Number of Beqt, erutialrecordings for an animal(mintip!e recordings per day
and/or readings over consecutive days) required so that'tile average of such readings
will be within K% of the animal's true averageweight, with a confidence of 95%'

1<%

1.5

2

2.5

3

4

5

6

7

8

9

10

11

>12%

Uricensored data
172

77

43

23

19

11

7

5

4

3

2

2

* Samebasis as was usedt0 '00/1sor' the testdata set

The data shown in Table 6 indicate the number of weiglits of individual animals which would
be needed to be confidentthatthe overallaverage figures are accurate. The 'censored' data
exclude those weiglits according to the 10% change criterion described above. Thus, it can be
seen that witht}Ie uricensored data, seven records of weight would haveto be obtained to be
95% confidentthatthe average weight was within 5% of the animal's true weight. This
number dropsto one record ifthe Geneored data are used.

Comparing weights within days andweights between consecutive days, Figure 4 showsthe
number of recordings that hadtherange of% liveweiglit changes shown (i. e. 2551305 had a
-5% to+5% change).

Censored data*
20

9

5

4

3

2

Steer darta

The raw data are given in Appendix IV. The data were analysed in a sinnar wayto those of
the cows in that'incorrect' readings werebased on the same criterion of a 10% change. We
anticipated thatche cattle would be changing weight overtime; therefore, datawere compared
only within the following time periods: 17-24/8195, 7-1519/95, 2919-8/10/95, 13-15/10/95,
25-30/10/95, 9-10/1/195 and 17-20/1/195 toadods I to 7 respectively). Data were not
compared betweenthese periods. On many occasionsthe E!D of an armiialwasread, but we
were unable to link it to aweiglit because it appeared that a number of steers had crossed the
scale in rapid succession. These ocqirrences are niarked by ticks tilthe raw data.

The number and percentage of incorrect weights were deterTinned and these are sun^nadsed in
Table 7 (the complete data setis given in Appendix-V).
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TABLE 7. Number and percentage of incorrectweights obtained during time periods

Time Periods
17-24/8/95
7-15/9195
2919-8/10/95
13-15/10/95
25-30110/95

9-10111/95

17-20/11/95

Total

Number of Wei ts
90

61

228

48

84

63

95

There was a tendency for more incorrect weightsto be obtained initially, with numbers
decking over the time periods, although there was a slight rise again daring 25-30/10/95. On
average there were about 7% incorrect weiglits.

thanygiven day (orpart day)thenumber of Erosftiatwere read once, twice, more than
twice and at allwere listed (the data are given in AppendixV)in order to deterinitie the
percentage of the group being weiglied (regardless of whether or notthe weiglit was correct
according to the criterion of 10% change). Dufuigftie seventime periods, thetanges were
42-57%, 62-73%, 14-89%, 37-62%, 24-100%, 73-78% and 34-71% respectively. Overallthe
proportion of the group weiglied on any one daywas, on average, 75%. Ifonly correct
weiglits are considered then the ranges were 25-43%, 59-69%, 14-89%, 37-62%, 21-90%,
73% and 32-70% fortime periods It0 7respectively. The proportion for which acorrect
weight was obtained on any one daywas, on average, 53%,

The datawere considered in the same way for individual animals rather than during time
periods to datemitne individual variability tribeitig able to obtain correct weiglits. These data
are also given iriAppendix V. Throughoutthe entire time of recording the least number of
weighingsfbr animdividualwas 12 (steer 82) and the most 29 (steer 5), with modes of 17, 20
and 21. The percentage of incorrect weights ranged from O% (steers 5, 7, 10, 11, 14, 21, 23,
31 and 35) to 25% (steer 82), althoughthe actual numbers of incorrect weights were small(a
range ofO to4), The proportion of times that aweightwas obtained for aparticular^11al
ranged between 39% (steer 32) and 76% (steer 69), but for correct weigtitsthe range was
32% (steer 82)to 70% (steer 34).

As data were collected on atotal of 35 days and part-days, it appeared that rooststeers were,
on average, walking over the scale at least daily; the I^^west total times the Eru for an animal
wasread was 26 (steer 21) andti}e greatest was 45 (steers 5 and 42). The number of days
which passed, in athale period, before antheiBiDs hadbeenread and aweig}It recorded are
showiiiriTable 8 (forthis analysis period 2 was split into (a) 7/9/95, which was a part"day
only and ^) 14-1519/95).

669

Number incorrect
23

4

7

o

8

2

4

48

Percenta e incorrect
26

7

3

o

10

3

4

7
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TABLE 8. Number of ErosE^ad amd steers weighed (in italics) o11 days in each time
period

Period

24 10 25 15 30 23 32 26 32 28 32 28 32 28 32 31*

2(a) 9 7

2(b) 32 28 32 30

32 27 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32 323

4 32 12 32 22 32 29

31 15 31 16 32 23 32 30 32 31 3231*5

30 25 31 286

9 7 32 30 32 32 32 327

* notthe same steer missing being weighed; period I it was steer 10, period 5 it was steer I

in these trials initie paddock it was not possibleto comparethe weiglits obtained on the
Lapweigh scalewiththose obtained on a static scale. However, driving this period of data
collection there were 93 occasions on which two weig!Its were obtained on individualsinthe
same day. Analysis of these pairs gave a standard deviation (SD) of 7.65 and a standard error
(SE) of themeanofthetwo readings of 5.41. Thus, for anyindividualthe 95% confidence
mint on a single weiglxingwould be approxiri, ately 2 x SD, i. e. the weight ^:15.3 kg and for
the mean of a pair of weiglitsit would be approximately 2 x SE, i. e. :L 10.8 kg. Forthe steers
in this trial(with a meanweiglit of about 362 kg)this equatesto about a4,3% errorfbr a
singleweiglit and a 3.0% errorfbr a mean of two weiglits.

c BriariPastures

I, 2 I~3 14
Day

1-5 1.6

The scale that wastested at BriariPastures had aplatforrn constructed from afolded,
galvanised steelsheet, which mude it approximately 50% figliter, so that it could be lifted by
one person (the original needed two to liftit). This platfonnwas developed early to inid-
1995. The scale wentto BriariPastures in September 1995.

The cattle used comprised 30 head of lingligradeBrahmaristeers whichwere mumiiig mone
paddock. There were 10 animals meach of three weight groupings: n0. 5s(10 months old),
n0. 4s(22 months old) and n0, 3s(33 months old). The cattlewereweiglied on 13 days
between 19/09/95 and 27/10/95.

Priorto aweighing session the scale was cambrated with test weights (23 x 20 kg weiglits).
On the first tiree weigliing sessions (19/09/95, 21/09/95 and 25/09/95) the 30 head were
allowed to walkthroughthe crush and overthe platfomionce priorto weigliing. For
weighing, the steers were putthrough the crush twice; on the firsttrial a static weiglitwas
obtained for each individual on the Station scale, which mumediately preceded the Lapweigli
scale tilthe crush. After the static weight was obtained the animal was released from the crate,
allowed to walk on to the Lapwei^IIScale and held there triorderto obtain a static weight. On
the second trial only a dyiiainic weight was recorded on the Lapweigh. On this second trial, a
slide gate positioned priorto the station scale was used to slow the animals and ensure that the
cattlewere separated so that only a single alitmal at amie crossed the platfonn.

I-7 I-8 1.9
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variability is reduced to levels stintar to the static weiglits when only the validweigtits are
used. 1/1 most instances the mean Lapweigliliveweiglits were closer to the static liveweiglits if
onlythevalidrecordswereused. However, incomeirrstarices(e. g. seethosemarkedby+)
dropping outthe non-valid records resulted in a meanLapweigliweight further from the static
weig!Its. Tile results, however, in general indicate that the codes do serve a purpose. There
was a single occasion (marked with *) where the code evidently foiled, with ino change to the
SD, but overall, the coding functioned weU.

There was also variabilitywithirigroups of animals and days omitie number of valid weights
obtained, with ararige of 33.3% to 100% in the percentagevahd weiglits(amam of 73% and
amode of 70%). There appeared to be atendencyfbr more validweiglitstobe obtained with
younger (jigliter) animals.

ThemeanLapweighweiglits (valid) werewitlitn 0.2 kgfbrthe Do. 35, 1.2 kgfbrthen0. 4s
and 1.4 kg forthe n0 5s.

From the datait was possible to detertime the percentage of Lapweigh. weiglitswhichwere
within a specified percentage error OK%) of the static weiglits (Table 11).

TABI, E 11. ipercemtage of Lapweigl, weights within a specified pereemtage error(k%)
of the static weights

25IC9, a 10

56% 2/1/37572% 270137584% 3/4/375allweiglits co)
69% 199128785% 245128795% 2741287valid weigh, ts (V)

Based on the folding that the codes serve apurpose andthat onlyvalid data should be used it
is possibleto calculate the necessary number of weiglinigs needed to achieve a specified
precision (Table 12).
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TABL^ 13. Standard deviations of static and Lapweigh weights by animals and weight
groups

No. 5s
Armyial

5162

5164

5188

5192

5193

5196

5206

5208

5229

5241

SD S

7.18

2.95

5 11

7.24

4.39

3.16

4 70

4.12

3.69

4.48

SDD

36.91

4.17

4.69

5.57

40 38

49.42

5.63

18.10
17.58

22.73

pooled

SDV

No. 48

Ninnal

35.69*
I 12

4.69*
5 57*

2.31

13.80

5.70*
8 98

12.85

11.20

4278

4280

4282

4286

4287

4289

4290

4291

4292

4294

4.90

no. valid
12

9

13

12

3

11

12

11

10

9

SDS

5 82

7.94

11.87

7.25

6.56

5.04

9.54

6 95

6.55

9.75

25.79

means

250 6

230.0

255.5

220.5

235 8

232.0

243.5

208.2

247.4

226.5

SDD

7.18
41.07

20.36

93.26

49.08

16 94

26.16

25 91

29.94

87 57

14 82

meanD

pooled

244.5

230.2

252.8

221.1

273.2

225.5

244.3

217.5

258.4

240 6

SDV

No. 33
animal

7.18*
13.09

21.05*
93 26*

16.58

16 94*

9.99

21 17*

25.11*

13.72

102

mean V

3148

3156

3 158

3 160

3162

3163

3164

3172

3183

3190

7.98

240 7+

228.0+-

252 8

221.1

229.3

242.3+

243.9

212 6

257.4

229.2

ino. valid
12

4

12

13

7

13

9

6

12

7

235.2

SD S
9.32

8.10

8.12

7 14

7.47

17.16

7.41

6.28

15.03

12.29

49 04

means
351.7

360 9

382.2

388 3

347.1

327.5

380.9

366.2

358.2

332.2

240.5

SDD

43.59

48.66

121.41

8 23

27.11

74.15

17.89

98.18

36.65

23.96

38 58

momD

pooled

Table 13 showsthatifalloftheLapweigh data are considered (as opposed to thosewhich are
coded as valid)then the weiglits are more variable than the static weiglits. However,
variability is reduced to levels similar to the static weiglits when onlythe valid weiglits are

352.3

404.2

390.5

359.1

380.8

335.2

389.5

366.7

361.6

380.1

236.6

SDV

9.71

9.72

17.42

8 46*

8 30

44.83

17.89*
5 84

11.65

22.21*

95

momV

10.40

352.3

372 O

391.3+

359.1

346.3

335.2

385 9

368.5+

356.7

349.0

no. valid

3

8

10

12

10

8

12

10

11

6

359.5

61.38

mean S

537.5

500 6

521.7

504.8

569.1

543.7

588.2

499.5

525.8

487.4

371.2

18.27

528.5

502.8

491.1

502.1

575.6

576.2

_ _ 587.4

457.4

526.1

490.0

meanD

360.7

- 90

meanV

536.3

497.6+

522.6

501.7+

567.2

538.5

587.4

497 5

516.0F

494.5+

527.8
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Allowable error(kg)is the percentage of 200 kg, 400 kg and 600 kgfbr n0. 5s, 4s and 35
respectively.

The necessary number is foundby calculating the width of the 95% confidence interval forthe
sample mean and is equivalentto solving fornin 2 x standard error of the mean= allowable

libcm"piejbr120. 5animals. ' How many consecutive weiglxings of a particular armnalare
needed for as% chancethattheerrorwillexceed 2% (of the mean)? Only valid weiglitswill
be used, the incidence of whichis approximately 75%. The necessary number of wei^tingsis
[9 (obtained from the table) * 4/3 (75%) =] 12.

(jin) Comma. cm!is", ion

error.

Identification of Commercial Coin allies

1111uly 1994, letters were sentto ten scale companies in Australia advising them of our project
and its progi. 68s and requesting from them expressions of interest to conitnercialise the
walkoverscale. Replies were received from six companies of which threewere quite keen
(Allfie>c, Ruddweigli and Titi-test), one was interested and wished to be kept up to date
(Ranger Instruments) and one (SASTEC) could seethe potential of their customersusingtl!e
scales and needing to interfacewiththeir electronic data retrieval systemsto give a complete
operational overview. The sixth company said it was not in theirliiie of business (Taledo).

Antiex}, JewZealand, with whomwe have beenworkirig on the weight~drafting system,
requested a set of scales be sent to New Zealand forthemto evaluate. It wasthouglitbestto
wait until the ^^11<C Review (27/2/95) and seek guidelines from the pandasto the best
direction and course of action to take for coriumercialisation. There was some concern with
the equipment being so far away and maintaining OUT intellectual property, particularly asthe
EPROM could be easily copied inits presentfbnn.

Demonstration da

A dayforthe demonstration of both the Lapweigh and I, ^Q weight-drafter systerns was held at
Swan'SLagoon on 11 May 1995. This daywas attended bytepresentatives from^^U<C
(coriumercialisation), Nit!ex Australia, Ruddweigli and Sunbearn/Tru-test,

We understand that the outcome of that day wasthe request forttirthertesting of the
Lapweigh scale. To this end, further testing was conducted at BriariPastures (see above) and
data collection cdritinued in tile same paddock at Swan's Lagoonwith the steers.

(c) NQweight-drafter

@ Eq, ,ipm^"!

D^59n^!!
Plate I showsthe system comprises a weigh crate, which has a plaitorrn 800 nun wide, with
sheeted sides to 900 nun in height and alength of 2050 Iran. Colonierdalload bars(Ninex)
are located under the crate and allstructiires into which animals may come incontact dufuig
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use are supported by the load bars* including drafting gates and anti-backing device. Two
drafting gates fomiariinverted V, into which the amylal enters, at the front of the crate. The
gates are stintlar to those of the cowlcalfseparator, that is hinged in such a way as to be self-
closing andwith a length of chain attached so that the gates can be held opento varying
degrees. The gate latch is an electron^gnatically powered pawlwhich engages in a jug on an
arm extending from the posterjot section of each drafting gate. The jug is ramped so that the
gate will close and lock ifthe pawlis engaged. The engaging section of the pawlis a roller
bearing designed to reduce friction, so that ifa cow is pushing hard agaliistthe draft gate the
lock will stillbe released when a signal is sentto the electromagnetic adjculator.

Anteriorto the crate is a short platfomi, which serves as a step-doom to ground levelfbrthe
animals. This section is nottared and is supported by the ground. futile centre of this section
is a postto which panels can be attached for setting up trapping yards. During drafting the
cattle pass to the left orright of this post, depending on the draft fonts which are entered into
the controlunit by the operator (see Plate 2). The postis removable ifcattle are not being
drafted.

All animal spacing device is also included. This consists of two hanging rubber flaps at the
rear of the witiinmediately in front of the anti-hacking device. When either drafting gate is
pushed openby an exiting animal these naps rotate from theirresting position at the sides of
the entrance acrossthe path of any following animnal causing a visual barrier, which is
su^tidentto cause the armnalto baulk (Plate 3). When the artmalbeir}g drafted has moved off
the weigh plait'onn these rubber flaps return to their resting position so that the following
armnalis free to move onto the weigh platfi>inI.

Attached to the top of the weighing module are the powersupply batteries and solar panels
and a metal box containing the electronic control components

Electronics

The scale used to weigh the animals is anallflex Ex 31 version #2.07. This standard cattle
scale is marketed internationally by Allfiexl*JewZealand and has proved to be an effective and
reliable system for weighing cattle in the yards. This scale has a memory which will store
weiglits and other information. Drafting mints can be set by the operator and are simply
changed by pushing buttons on auser~friendly keypad. Stored infonnation can be pinted
from the memory ortransferredto a computer using a linker cable and software. The
appropriate sections from the annex operators manual for wei^ling and drafting are given in
AppendixW (with peruiission from AllfiexNewZealand).

A drafting board also supplied by Allaex is connected to the scale via a colornunication cable.
This drafting board has a series of relay switches which can be used for various functions
required for automatic weiglitng and drafting of livestock including opening and closing
blocking gates and drafting gates.
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There are three relay switches in the drafting board to control drafting gates, i. e. high, medium
and low, so that a three-way draft can be achieved on draftliniits which are entered by the
operator, Asthe drafting module is only two-way, i. e. left orriglit, a switch box was
constructed so that these three signals could be used in any combination to controlthe draft
direction, e. g. bigliright, medium left and low right. This will effectiveIy select a weight range
of animals to be drafted to the left. Alternatively ifautomatic weighing only is required both
draft gates could be connected to anthree signals and when the antirialwasweighed bothdraft
gates would uniatch so the armnalcould exit straight thead with the centre post removed.

The only modification required to the standard Annex equipment wasto use an externalsigiial
to initiate the FX31 weiglicycle when the animal was on the platfomi. This signal was
achieved by having a switch on the anti-backing device at the rear of the plait'onn (F'late 4) so
that when this self-closing gate closed behind the ammakit sent a signal via a relay switch to
the scale which instructed it to start wei^ling.

The weigh cycle is the same asitwould normally be when manually weighing cattle in a
standard yard weig}ling f^. cmty, therefore the autornntic weigl^rig accuracy is identical to that
which would be achieved in amanualfticility. The weiglitis achieved mapproxhiately 2-3
seconds depending on how stable the weiglitis on the platform. Altrnals which stand stillare
weighed SIiglitly foster than aimnals which move when the scale is weighing. Once the animal
is weighed one of three signalsis sentto the drafting board i. e. low, medium or high*
depending on the weiglit and the pre-set weiglitlinfits. This signal then unlatcl}es one drafting
gate via a series of relay switches which toms offthe power to the electromtigiiet releasing the
appropriate gate. The aimnalisthenfi. ee to pushthis-drafting gate open asit exits. Once the
animal is off the platfbmiand the scale reinnisto zero the other draft gate is also uniatched.

(ii) res, ting
in April1994 we detennined that remote dr^rig wasfbasible from an aimnalbehaviour
aspect. Using an early prototype of the 1.1Q weight-drafter we used an electrical signal to lock
and unlock the gates at random as cattle passed tiltouglithemachine and observed the
responses of the cattle

himd-May 1994 we datenxitnedthat AIMlex},!Zhad developed a scale systemthat made it
possible to draft on the basis of weight, althoug}Ithey had only attempted to do this with
sheep. Untilthistimethere had been no system appropriate to our needs available. We finally
obtained the load beams and prototype switching mechadstn, to allow drafting, in August
1994. This system was incorporated into a two-way drafting system and positioned at the
entrance to a water yard for testing in early November 1994.

Forthe remainder of 1994 testing of the system with a smallmob (31) of dry cowswas
conducted, with video-recordings being made and adjustments madeto both hardware andthe
electronics. The cows were trained to the device with little di^Iiculty; with the drafting gates
held open, allmoved acrossit on their first exposure to it. Over a period of a week the gates
were gi'adually closed untilthe cows were pushing them opento passt}roughto water. The
weighing mode of the system (withoutthe drafting mode) wastested with the cows moving
overthe scale and exiting straight ahead (both gates unlocked). We then 67cposed the cowsto
the situation where onegatewaslocked (changed randomly from dayto day) in order that
they leanied to use both gates to exit.
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The main change made to the weight-drafterwasto reverse the logic of the systernto ensure
that, in the event of a power foilure, the gates unlocked so that cattle were not shut out from
water.

nithe first quarter of 1995 we e>:pertenced a number of malfunctions of theEprom and an
updated version was obtained from Allfiex T\Jew Zealand. When ftie weight-drafter was
returned to the paddock it was placed at the exit from the water enclosure (astheLapweig!I
was being tested at the entry).

With continued use of the system and monitoring of behaviour by video we datennined that
there were two mallproblems, Firstly, when confronted with two locked gates(the mode to
allowweighing and drafting) many aminalsbacked offthe scale. However, a 1:3wtookhisto
an extreme;they would get onto the scale, discover bothgateslocked, back-offmove away
from the device, return to it again some time later, get on to it, had both gates locked, back-
off and this process would be repeated manytimesuntil, it seamed, that these animals had
developed an aversionto the system. The second problemwasthatweweregetting incorrect
weiglits because the cattle were slow to fully stand on the scale. The weiglicycle was initiated
beforeftie animals werefi. my on the scale. The Ninex syst^n allowsthe setting of aime-
delaybefbre starting the weigh cycle. This appeared to be a possible solution to the probloni.
We exainined video~recordings of the cattle entering the weigh-drafter and from these
detennitied how long it took the cattle to stand fully on the platfonn. We detemiinedthat a
time delay of6 secondswould cover 95% of weighings.

In early April1995 we introduced atjine delay of Isecond and over aperiod of approximately
2 weeksthe time delay was gradually increased to 6 seconds. However, it was apparent from
the video-recordingstaken during this time that the cattle responded to the time delayby
heroining increasingly slower to stand on the weigliing platfomi. We, therefore, hadto
consider an alternative way of initiating the weiglicycle,

I'llune 1995 we ramoved the cowsf^omthepaddock asit was feltthat because of their
experiences with the weight~drafter they were Do longer appropriate animals fortesting the
system. Since that time, testing has been conducted with a group of 32 steers. Priorto being
moved to the paddockthese steers had beenusing speargates andwalkitig over a scale
piafforrn. Fortranimig to the Iq!Q weig!It-drafter, the gates of the drafterwere held wide open
for about 2 weeks. Thereafter, on a randombasis, one gatewaslocked for2 or3 dayswhilst
the other was held open. Forthe next 2 monthsthe chain onthe open gatewas gradually
lengthened so that the cattle becameusedto pushing through the opening, untiltheywere
pushing open a closed (but unlocked) gate. Durtngthe next 2 monthsthe cattlewerethen
exposed to the noise of the gates locking up with the gate through which the cattle could exit
being randoinly changed everyf^w days.

Dufuig this period an id<;a was developed for solving the problems of initiating the weigli-cycle
and cattle backing-off the scale. In rind December 1995 the machine was modified to
incorporate an anti-backing gate which also serves to trigger the weiglicycle (Plate 4).

Sincethistimewe have made somevideo-recordings whenthe machine hasbeen moperation
and between 23 January and 6February this yearthe system was Tunicontfriuouslywith the
cattle using it at least once each day, Duting this period, over 1000 weigliings and dr^trigs
were conducted automatically. There were no problems with breakdowns and as far aswe
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could judge (as we do not have a anothersca!e in the paddockwithwhichto compare
weights) we obtained accurate weiglits and drafting of the cattle.

CommercialI^orion

Demonstration da

A demonstration day for the Lapweigh scale and the I\IQ weight-drafterwas held at Swan's
Lagoon on 11May 1995. The daywas attended by representatives from themadj scale
manu^. cturers in Australia (Allfiex, RuddweigliarId Sunbeain CTru-test)), as well as ^^11<C
representatives. The systems were seen operating and discussions held abouttheir potential
uses, accuracy and any problems. It was hoped that this daywould encourage one ormore of
the manufacturersto support the further development and conrrnercialisation of the items. We
understand, however, that there was little interest tilthe system from the manjufasturers.

ftp) Discussion

Cowlcalfseparator
We believe that this cowlcalfseparatoristhe only one currently available which has been
extensively tested in both coriumercial and e>, perlmental situations. In e>cperimental situations
with smallgroups of cows and calves we haveregularly achieved 100% drafting accuracy, but
we tintnkitunrealistic to expectto achieve this accuracy when drafting large numbers of
armnals in a con^netcialsituation, However, evenwith about a 90% accuracy this method is
cost effective, as it has been estimated, by TomKeats andDavid fitst, that the labour
requirement to trap and draft using the separatoris about halftiiat needed with conventional
mustGing and handling.

There are advantages and disadvantages triplacirig the separator at either the entrance to or
exit from a wateryard. At the entrance, strangers may not use the separator and there 1sthe
riskthattheywillpeiish. The advantage with this set-up is that the breeders can bettapped
too (in the wateryatd) and, ifcalves are processed on sited16y can beretumedto the water
yard and time givento mother"up before the cattle are released to the paddock. With the
separator at the exit, it is possible that strangers may enter theyard and betrapped there with
accessto water, The disadvantage maybe agreateriisk of nits-mothering ifcows can exitto
the paddockwhi!stthe calves are trapped mayard.

Experimental testing has demonstrated that cattle retain a memory for using the separatorfbr
at least 12 months. This basthe advantage that no retraining is necessary for breeders, butthe
drawback is that young animals to be retained in the herd for breeding require retraining.
However, this is a simple process which can be done in the same way as forthe original
breeders (by lowering the calf-flap, installing the calf"spear, ittitially holding open the cow-
door and then gradually reducing the gap), preferably myardswhentheyarewearied.

The system seemsto function wellwith naive, older calves, as demonstrated in our sinnll
experimentalgt. oups. Even with just a two week period to become accustomed to the system,
we achieved 100% drafting accuracy.

For strangersthe effestiveness appears influenced by body size; sri^in animalstended to use
the calf-side, but large animals may push tlirouglithe cow~side or not use the separator at all,
The latter could be a serious problem ifthe separatoris at the entrance to water(see above).
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Our recoinmeridationis forthe close monitoring of paddocks for strangers and theirremoval
as soon as possible.

The separator has been officially 'launched' and has been a fleature on atelevision program.
PDSs are being established in variousregions of Queensland and the current PDS at Gleeson
Stationwim be concluded this year, There has been the additional spin-offfrom this work of
the development of a transportable cattle handling module which enables cattle to be
processed at dietrappirig site. The combined use of the separatorand module will thus have
the potential to further reduce labour input and costs.

Lapweigl, scale
As pointed out in the literature review, there have been problems with training alitmalsto use
complex systenrs. Our approachhas beento keep the system assimple as possibleto
ina, dimse the chances that alarmnals willearn to use it and continue using it(not develop an
aversion to it), One significant advantage of the Lapweigh scale is its simplicity as far as
animal tradinig is concerned. Althouglt we have seen variability tilthe way in which cattle
cross the platfomiwehave never observed animalsbaulk and refuse to walk over it, Armials
do require some time to get used to the system, asis evidenced by the gi. eater number of
errors obtained during the early stages of the Swan's Lagoon steer trial (Table 7). This trend
merrorswasnotseeninthe cowdata asthese armials hadbeenw^g acrosstiieplatfonn
for some time before we started collecting data, The people involved in the testing of the
scale at BriariPasrures also reported that it took the cattle a few passes thouglithe race and
acrossthe platform to become used to it. It is likely that the presence of the people
themselves tilthat situation may have added to the pressure on the armnals, resulting in larger
variability in gait and greater errors in the system (although this does not appearto be
reflected in the group differences between means of static and Lapweigliweiglitsshown in
Table 9),

Testing of the Lapweigliwas conducted in two very differentsituations: (1) in the paddock
withoutttie presence of people and wherethe cattle walked. overthe scaleundertheir own
volition and (2) in arace, where the cattle were blocked to ensure only one armnalcrossed the
platfonn at any one time. The data from thesetwo situations are not coinparable. The
paddock trialsshowthat fisw incorrect weights were obtained (5.6% with cows and 7.2%with
steers) althouglithere was considerable variation between and within days, It is di^cultto
explain the daily variabnity, althougliit may be connected with how thirsty the cattle are and,
hence, the speed and degree of bunching together when they crossthe platfonn. individual
variability is probably dueto differences ingait and speed with which the animals cross the
platfonri, which may, again, be related to thirst as well as the social relationships between the
animals. For example, a cow may rush acrossthe platfbnnbecause she is beingfbMowedby a
more dollitnarit cow, or a steer may crossthe platfbmivery hesitantly because a more
dolliiriant animal is standing near the end of the platfomi. Such situations would be impossible
to control and, therefore, this type of vanabnity must be accepted.

Some of the incorrect weights may have resulted from the scale being unable to detemime
occasions when there was more than one armnalon the platfbmi, butthe signal profile
produced passed the checks, It would be possibleto overcomethis problemintwo ways: (a)
to develop and store a weight history for individuals and check weights agalristthat history (as
described inithe literature review) or (b)to develop a system which automatically separates
individuals so that only one animal crosses the platfonn at any one fulle. However, it appears
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from the review of the literature, that developing such a system may not be easy and maybe
the weak part of the overallsystem. Evenwith our lintted data set, theresultsshowthat on
any given day a correct weight was obtatiied for between 25% and 90% of the 9'0up, We
appreciate that this is a huge variation, but it fulls within the range obtained with dairy cows,
whose movements were much more closely controlled (F'jiby et at, , 1979; Ren at a1. , 1990a;
Peiper at a1. , 1993). It illustrates that the Lapweigh system has the potential to obtain a
correct weiglit for all individuals within a f^;w days. This is further supported by the data in
Table 8. Such results must be considered titrelation to the time, labour(and hence costs) and
stress (on both operators and armnals) involved minuste^rig cattle from large paddocks,
walking them to yardsfbrweiglting on a conventional scale and then retort^rigthemtothe
paddock

The review of the literature illustrated that cattle weights can change significantlyfi'om day to
day and within days. Thus, the accuracy required from a systemmust also be considered
withinthose constraints. Table 6 showed that to be 95% confidentthat aweiglitwas within
5% of the anfullal's 'true' averageweiglit, seven weiglitrecords would have to be obtained;i. e.
ifcattle were coninig into water on a daily basis, a 'true' average weiglitfbr each animial
would be obtained weekly.

Weiglimgthe cattleiria crush provides more controloverthe animals and allows agreaterin-
depth assessment of the capabilities(accuracy and precision) of the system, The data obtained
from Rocldea showed that for between 89% and 99% of theireigliingstheLapweigliweiglits
werewitl^n 5% of the static weiglit(Table It0 3). The datafr'om the testing at Briari
Pastures supported these findings, with 85% of the valid weiglits (those flagged as correct by
the data logger) being within 5% of the static weights (Table 10). The testing also
demonstrated that the valid weights were, on average, just 0.2 kg (a percentage error of
-0.21%) from the static weights(Table 8). Again, these results compared very tovonrably
with results quoted by other groups working on such systems (see literature review).

The BriariPastures dataallowed us to estimate thenumber of weiglitngsrequired to achieve a
particular precision for both groups of animals and individual animals (Tables 11 and 13). For
example, to be 95% confidentthattiie errorfor agroup averagewillbe within 5%, agroup of
50 number4 cattlewould haveto be weiglied once, provided avalidweiglitwas obtaliied for
each animal. In order to achieve the same kind of precision for individuals, a number 4 animial
would have to be weighed 20 times.

In'Q weight~draftsr
Althouglithe system hasnot been fully evaluated, webelievethat we have produced a system
that achieves accurate weighing, in accordance with the specifications of the coriumercially
available scale, and drafting. We have had the system ruiniiiig continuously for various lengths
of timeup to amanimumperiod of3 weeks, during whichtimethesystemweighed and
drafted the equivalent of about 1000 animals. Dufuig this period there was no indication of
failure of any part of the system. Further, the cattle appeared to be using the system with no
indication of having developed any aversion to it.

(yinciiievi"g onleetives

Althoug}}it has taken longer than originally thouglit, we have achieved all of the objectives as
given in section (ii) above.
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The cowlcalfseparatorhas been extensively tested and proved su^dentlyrobust and accurate
to be mude available to producers. Promotion of this technology has been and continues to be
achieved mainly through PDSs. There appearsto be some delay in the marketing of the
cowlcalfseparatorpackage.

The Lapweigliscale has been tested in both controled, experimental conditions (R. ocldea and
BriaiiPastures) and in the field with no fittervention by people (Swan's Lagoon). The data
obtained indicate that the system hasthe potential to achieve accurate weigl^Ig of cattle on
both a gr. oup and individual basis. In the field, the main difficulties have been with the ower
supplies and integration with Eru.

The I\IQ weight-drafteris operational and appearsto workweM* but we foelit requires refilling
and more extensive testing, Due to lack offinIdswe are in no position to continue with this
system unless there is SLIPport from a manjuf^. cmrer.

(,'41 rinte!!eelt, @!frayerti,

The cowlcalfseparatoris currently covered by a patent(number 616559), which is held by the
State of Queensland (inventors D. I. }first and L. T. Wicksteed),

There is comently some dispute regarding the ownership of the intellectual property forthe
Lapweig}IsGale. This dispute involves QDPlandthe people responsible forthe development
of the electronics and softwareprogramfbrthe system.

The NQ weiglit-drafter utilises some coriumercially available components, butthe system as a
whole is not covered by anypatent.

fujil COM"aerci"IE';!^PIOit"nor,

The aim of the project wasto coiningrcialise three pieces of equipment. This has been
achieved with the cowlcalfseparator, althougliitis perceived that there will be little monetary
return to un^C from this technology. We believe that coriumerciale>:PIOitation is of rimor
importance compared to the potential benefits to producers adopting this system. The system
is much more titanjust a piece of hardware, which may have some monetary value;it means a
change to cattle management which allows producersto be more flexible in their weaning
management andimproves cattle handling OBIidency (see industry impactbelow).

The Lapweigh scale certainly appearsto have the potential for collnnercial exploitation. After
the Demonstration Dayheld at Swan's Lagoon, there was a request for further testing of the
system as it was perceived that the data from Rocldea were insufficient. This additional
testing has now bean comp!ated and the inforrnation should be forwarded to interested
companies.

Several large pastoral companies have expressed keen interest in the scale, as they perceive a
potential to give each company a marketing edge by allowing them to forward plan and predict
with accuracy. One company intimated it was seriously considering buying a large number of
mitts for use on its properties. Feedlotters have also shown particular interest inits potential
to increase their efficiency,

,
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The NQ weiglit"drafter also basthe potential for coriumercial exploitation, butthere was little
interest from manuf^, cmrers following the Demonstration Day. We believe that this was
because they saw a systemwith which we were stintrouble-shooting. The current prototype
may be a more attractive proposition ifmariuf^. Gamers were provided with the details.

(I'jin rind, ,shy rinp"ct

The systems detailed inithis report f^. cmtate remote, unattended drafting of different classes of
armyials: calves from cows tilthe case of the separator or predetemxinedweight classes using
the weiglitbased systems, Allofthese systemswere designed to operate with trap mustering
systeins on extensive properties, but it is evidentthatthey could also be used mother
situations.

The systemsreduce the necessity fortraditional musters, thus reducing labourinputs and
costs. Additionally* the stress on both alliinnls and operators will be reduced, resulting in
improved efficiency,

Cowlca!froparator
The separator^!junke animpact intoo majorways:
(a) allow regular and appropriate timing of wanting of calves
(b) improve the efiliciency of cattle handfulg.

itI) Weaning Marz"gement
Weaning improves body condition of cows, thereby increasing forti^ty and the probability of
dry season survival. Fordyce (1992) reportsthat good weaning practices at properties south
of Townsvilehavemaintained average annual pregnancy rates tilthevicinityof90%, and on a
property north of Charters Towers have increased branding'weaning rate to 80%. Weaning
calves to 3 months of age in June/July and againinT, !ovemberproduced increases in branding
from 47% to 59% on an extensive beefpropertyinCapeYork, probably as aresuit of
improved cowbody condition (^o0nnariandHosegood 1986). Liveweig!It advantages to
cowsweaned at the end of the wet seasonrathertharithenitd-dry can be 2540 kg @101royd
at a1. 1988; Fordyce 1992). Nori~pregnant cows in backward store condition or better callbe
triggered to cycle by wanting; work on properties minorthem Queensland harshountthat
cowswhichwere empty at theftst wearing muster haveiricreasedtheirpregiianicy rates at the
second muster from 20-40% to 70-90% (Fordyce, 1992).

Studies on very early weaning of calves (to 55 kg), witlst not having direct relevance to the
separator systeni, are useful in illustrating trends in what may be expected with more frequent
and appropriateIytimed wearitngs. For example, Schlinketa1. (1988) showed that a reduction
in lactationalanoestrous following early weaning significantly improved cow conception rates.
Further studies (Schlink eta1. 1994 ) showed that early wearing resulted in improved body
weights of cowsbetween January and May of eachyear, and at the end of3 yearsthese cows
were 79 kg heavier than conventionalyweaned cows. By the Grid of the thirdyear conception
rates were significantly higher in the-early wearied animals (76% vs. 47%).

^) Handling I^@'iciency
CostswiU be reduced as a result of less stockpersons being required forthehandling and
drafting of different classes of animals. It is envisaged that, for the Triad muster of the year,
animals willstm have to be moved to yardsfbrprocessing. However, the separator will result
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in considerable savings in subsequent musters, as ajimals can be processed at the trap site.
Use of the separator system at Gleeson Station in October 1993 resulted in a labour
requirement of approximately halfthat required for a trap muster(using spears). Thus, two
separatormusters can be carried out for approximately the same cost as onetrapmuster. This
means that additional musters can be carried outthrouglioutthe season at little additional cost.

Fordyce (1992) considers it imperative that wealthig be carried out at leasttwice yearly; one
muster per year in a continuously-mated herd may result in more cow deaths and no fortility
improvements, This is because cowswhich conceive mresponseto weaning do nothave a
calfwhich is old coouglitowean at the same muster the following year. This leadsto more
cows lastatirig in the dry seasonwith the consequent increased mortality risk forthese armnals.

The separator system'allows flexibility in wealthig and breeder managernent, Because of the
lower labour inputs required it is possible to cater for seasonal variation mrali}fall, pasture
growth, and cowand calfcondition simply by carrying out extraweaiiiiigswhenevertheyare
needed. This will allowproducersto heresponsiveto prevaihng conditions and ina be
particularly beneficial in drouglit periods, as wearing and branding can be effected without the
imposition of mustethig stress on drouglit~affected stock.

Weighing and draftimg
The mad benefits from the Lapweigliscale and the NQ weiglit-draft system is in targeting
specific markets. Cattle win be described and listed for sale without mustering. Cattle need
notbeheld pending outcome of sales and, once sold, can be drafted in the paddockwithout
thenecessity of amuster. The benefits interms of reducing costs and promoting e^dency
have already been discussed.

Liveweiglit estimates define when management decisions should be made, for example the
time to start providing supplementary foed, mate heifers orremove runtnals for finishing.
Failure to carry outthese procedures at the appropriate time could result in weiglitloss or
reduced efficiency. With the narrow profit and loss margin frequently encountered by
livestock producers, the timing of SIIch decisions is critical, as it would have a significant
impact on the relative success of the enterprise.
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Iê^̂

SQ0
1

^

.̂,
c
o

;q

I^;:;

^V
j

;q

^Q

.
.

^^;

^u
n

^^^^

Q

S^
,

^

F
*

^;

Q

!;a^

^6̂
1

a
\

<.)

^Q

^e

^

^
<

^^

Q

^;^.

,
.

^

P
,

CS9.1

Q
^61

-
I

6

CFj

a
*

^Q

;^

^

61'

^ .^^,:^,
^
~

<
9

 ^

^^., ^
.^ ^
^ ^.

^^^^̂^.^

^ .^
~

 .a
^
 .^

^ is

\
0

 
.
\

^ '!. "
^ ;^' ,,;.
.^. ^

61

8;^.

;^8:I\^;
^;'

^

6
1

^:$^

s;^.6

S

^I^

6*

^!

^

6e
ra

>
,

is

C
F

j

Q
'

N

^

:^

V
,

t, ;
^

^

^I^

^
I

S

^

^

in

I=,

e.^

^:>
,

e, ,

^;'

-
q

^

^^

~
*

*
 
'
.

*
"

;,: ;
is

* I

I^ I

-
-

^

I^S
~

t
-

U
i

I. .,

.
.

e
;'i

-;;^;
,^^;;
:*,*
.*I^;

,,

^52;

,
"
,
.
,

::, ti
4

.3

~ -;

a*-^;!
.
^

~
 
"

f -
,,



I^c) Comel, ,stone",, dReco", mend", toms

Cowlca!fseparator
Testing of the cowlcalfseparatorhas been conducted in both coriumercialand experimental
conditions and results have been SUEliciently satisfactory to promote the system. A package on
the operation of the system has been developed, although we foelthatthevideo inche package
is rather figlit-weiglit and more of a promotional video than one which instructs on use, It
should be made clear in the package that producers need to read the "Guidelines for Use"to
fully appreciate the working of; and problems with, the system.

We believe that the issues of marketing the separator package (advertising, where it can be
obtained, support staffto clarify queries) should be urgently addressed, with the package made
available as soon as possible.

Webelievethatthe best method of promoting the separator systemisthrougliPDSs andthe
establishment and operation of the PDSs should receive continuing support fi'om DPlarid
^ER. C.

Lapweig!, scale
The scale has received testing in both field and 67cperiinentalsituations. The main difference
betsieerithese situations wanthatinthe field there was no intervention by people;the cattle
moved acrossthe scale undertheir ownvolition. Thus, therewere problems with more than
one armiialbeirig on the scale at any one time and weiglits being nitssed. filthe e, <perlmental
situation, the cattle were physically separated by people operating gates, to ensurethat animals
crossed the scale singly

Under both situations the weights obtal!led by the Lapweigliscale appeared acerrrate and
compared I^. vourablywith other systemsthat have been developed. In the field testing the
majorproblem appeared to be in the powersupplyto the system and the reliable
operation/integration of Bin reader and scale,

Missed weightsinthe field is a constraliit of the way that the system operates, but our results
suggest that a weiglit should be obtalned on all of the group (about 30 armia!s) in about a
week. The systemnowneedsto betriedwithlarge groups of cattle (200 - 300) triorderto
assess the potential for captuting data in a coinmercial sittiation. We believe that this should
be donethrouglithe establishment of PDSs;there appearstobe the interest amongst
producersto do this, It should also be possible to putthe system through further testing at
research establis!minents as part of other experimental work. Again there appearsto be the
interest from researchersto do this. The system should be set-up in a range of situations:
extensive grazing with large and smallgroups of cattle of varying weightrariges, foedlots and
dairies, We believe that the system has the potential to operate well in alithese situations.

Review of the literature on other systems indicates that there is a method to further reduce the
probability of weighing errors;this is achieved by developing and retaining a weight history of
individuals with which a current weight can be compared. Evidently this would only be of use
ifall animals were fitted with Bin. The current system appearsto be SII^ciently accurate and
precise iftherequirementis formeanweights of groups of cattle. The developers of the
system need to b_e approached to establish the di^culty of incorporating a weiglit history in to
the system.
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There is also the possibility to remove some of the high frequency component of the scale
signal by the use of new, delta-sigma integrated circuits. This change should reduce some of
the variance in weights (when obvious out-tiers are ignored).

hits current fonnthe data output of the scale is not easy to read and interpret. There needs
to be work carried out on making the system more user-friendly, particularly in ternis of data
summaries.

To date the potential to draft animals on weights obtained from the Lapweigb scale has not
been assessed. Some gates havebeen developed, but have notbeentested dueto lack of time
and funds.

We believe that there are stillsome problems with establishing ouniership of the intellectual
property of this system. This matter needs to be resolved urgently ifcoimnercialisation of the
productisto be pursued.

The next step machieving adoption of the system is to, agalii, approach potential
manufacturers with the results from the testing atBrianPastures and Swan'sLagoon so that
they can make their onniassessment on the potential. We believe that further testing of the
system (titougliPDSs and research)would be enhanced with the support of a coinmercial
Compan, .

We estimate the cost of aLapweigliunitto be approximately $4,500 (Bin costs are additional
to this).

NQ weight-drafter
We have achieved drafting of cattle on the basis of liveweigiit, butthe system requires further
testing. Again the best option for achieving this would beto incorporate the systemirito
other e>cperimentalwork at research establishments. We believe that it maybe premature,
untilthisis done, to establish PDSs althoughthere maybethe option to incorporate this
systemwith the Lapweigjiscale on PDSs.

Support from a potential manufacturer would be highly desirable in order to take the weiglit-
drafter further as it requires refinement. We suggest that potential manuf;1stusers are
approached againto detenninethe level of interest now that we have achieved drafting by
weight.

We estimate the market price of aNQ weight-drafterto be filthe vicimty of $12,000 to
$15,000.
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differentf;aeds and then, wheatheymoved out of these yards, wouldfi3nn a singlegroup
again. The application would not be restricted to nutritionaltreatrnents; the possibilities are
limited onlyby the imaginetion.

Although it it^y not be strictly necessary to combine the two drafting criteria (weiglit and
ElD)into a single device, a more Re>dble system would be created by doing so. We have
attompted to mmtchEros with weig!It and draft recordsusing the Iq'Qweiglit^rafter, but have
encountered di^culties with the aerial reading the transpondersinftie presence of
considerable amounts of metal. However, webave had discussionswithpeoplewith e>EPGitise
mitt^s field and are confidenttbatthis problem could be overcome.
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Anwatei^ in a paddock must be f;enced and separators and spear gates of the same

type installed at each location. This ensures that all cattle become familiar with

separator and spear use, and they are able to access water at every point in the

paddock

Watering Binclos, ,res

The size and design of watering endosures has considerable effects on the behaviour of

cattlewhich can affectthe GEdciency of the cowlcalfseparator.

Installation

(a) Size

Endosures should be sufficiently large to allow most, ifnot all, of the cattle to "camp"

(rest) within the enclosure during the day. Ifit is too small cows win16ave their calves

and enter the endosure long enougl:I only to dimk, Tetorrxing to their calves outside the

enclosure to rest. filthese circumstances some calves it^y not learn to use the separator,

and will, therefore, not be canght at the time of trap-mustering. Iftoo small, buns n^y be

forced into close proxitnity resulting in figliitirig and f^!rice damage. When the separator is

set up on the entry to water, an appropriate sized enclosure will also allow all the cattle to

camp when the out~spears are closed for trap-mustering, thus reducing stress on the

animals and preventing undue pressure on fences.

There are no set rules on the size of yard for a given size mob of cattle, asthe area

around water used by cattle will vary according to such fitctors as cattle breed, amount of

shade, air temperature and type oftenain. The best way to deterrime the size of the

enclosure is to consider the atezithatthe cattle normally cover when camping and attempt

to include this in the enclosure, Sizing enclosures in this way means that they need not be

as strongly built as smaller enclosures, and may, therefore, be relatively cheaper to

construct. The minimum fi3nce nomially required for trap-mustGing is a weI-malltairied 4

barb f;3nce, with post spacing no greater than 5 metres apart. Additional barb"wire may be

put in to deter calves from pushing througli, but, idealIy, a calf-proofenclosure should be

constructed from hinge-joint orK-wire:

3



(b) Sitin ofSe aratorand S earGate

The separator should be placed on a well-used pad either in to or out from water,

with spear gates on pads out from or in to the water. These two arrangements both

have advantages and disadvantages:

88

With this configuration, at the time of trapping, animals will be held in the water enclosure

itself and it is, therefore, possible to datemiine whether or riot the whole mob has come

010f/?I S eorO"t

through and have been caug}It. It may also be ariadvaritage for calves, after processing, to

be released to their mothers in the water enclosure;it may be easier for them to had their

mothers. The main disadvantage is that "stranger' animals (those that have entered the

paddock from elsewhere and are unfariiiliar with separators and spears) Inny refuse to pass

through the separator to water (because of the noise of the cow-door as it shuts etc. ) and

so, there is the risk that they may perish (see section on Stranger Alitmals below).
Se '70/010t!/ S earfrz

With this set-up there is less risk to strangers, as they are more likely to pass through a

spear than the separator, to water. Another advantage is that these strangers, and any other

animal that will not use the separator, will be held in the water endosure, and can easily be

identified, Also, at the time of trap-mustGinig, they will be more easily cauglit for
processing. With this configuration it is more diE^cult to assess whether or not the whole

mob have been througl'Ithe separator. mother drawback with this arrangement is the

possibility of This-mothefuig; after processing, if calves are released out to the paddocl:^

rather than the water enclosure, they may be less likely to find their mothers.

When going to and from water, young calves are sometimes unable to locate the separator

and spear gates and will push through the enclosure fence, This problem can be nitniriiised

with well-designed and maintatried enclosures, it the separator is placed going in to water

the use of a lead-up 'V to the separator will help calves to find it, and having one or more

spear gates in the enclosure corners, from which the cattle nomially graze away, will assist

them with finding a way out of the enclosure. The same pmciples should be applied ifthe

separator is positioned going out from water. There is seldom any problems with older

cattle locating entrances and exits, as they will be experienced with the use of spears and
following padsto and from water.

4



Animal Training

The separator system relies on the animals drafting themselves, but this a response which

the animals must be trained to perform. Breeder animals (heifiers/cows and bums) must

be trained to push open the cow-doorto gain accessto, orleavewater, whereas use of

the calf-side, at least to start with, relies on calves simply choosing a clear visual

route. With repeated use of the separator calves winner!Iany learnto use the calf-side.

Q^^

^!:^

Training or breeders should be done before calves are born, and with buns and

heifers this can be done in cattle yards when they are weariers, or in the paddock

Yard training can be achieved by placing a separator at some point where the cattle have to

pass on a regular basis e. g. between two areas, one containing food and the other water.

With paddock trailimg all cattle must be using I^:riced waters with the separator at the

entrance to waters and spear gates at the exits, or vice versci. Therefore, training is best

carried out dudng the dry season when the cattle are watering regularly, and prior to first

calving,

Separators are installed initially with the spear arms removed from the calf-side (see

diagram), the rubber flap on the calf-side lowered and the spear below this flap in place.

The door on the cow-side is held fully open by the adjusting chati at the bottom of the

door. This arrangement provides a block to the animals on the calf-side and an easy

passage througlithe separator on the cow~side. Over a number of weeks the chants

gi'adually let out, thus reducing the size of the opening, untilthe door closes fully against

the upright post and the animals have learned to push againstthe door to open it. At this

stage-the chain can be completely removed, the rubber flap raised fully (by hooking it in

place, with the adjusting chains as short as possible) and the spear removed. The separator

is now in its normal operating mode; the cow-door should always be fully closed after

tile initial training period (the only exception being with stranger cattle - see bdow)

5



Once trained, an animal will remember how to operate the door at least 12 months

after it has last used it, so there should be no necessity to retrain breeder animals.

^

Calves born in the dry season will begin to follow their mothers to and from water through

the separator;the door on the cow-side closes behind the cow forming a barrier to the

calf, but the open calf-side provides an easy passage for it. Repeated use ensures the

Garbecomes accustomed to taking this route. Calves born durlng the wet season may be

several months old before first encounteting the separator, but they win also choose to go

through the calf-side, as it provides a clear passage.

c NewBreeders

Young animals that will be retained in the herd for breeding will require some re-

training; as calves and weariers they will have leanied to pass througlithe calf-side ofth^

separator, but as adults will need to go throughthe cow~side. This re-trailing is carried out

exactly as for the tittialtraiiitng of breeding stock. Adult breeding armials brought on to

the property from elsewhere will probably be unfamiliarwith spears and separators and will,

therefore, require training, as described above.

Troypi"g

The spears should be put in place on the call:-side 2 to 3 weeks prior to trapping, so

that the animals get accustomed to pushing through them. Initially the spears should

be put in place at their wide, tramirig setting and then, a week or so later, changed to the

narrow, trapping setting. This is achieved by simply changing the spears from one side of

the frame to the other, which altersthe gap between the spear tips,

Trapping simply involves setting up a calf yard, using portable panels,

around the calf-side. Ifthe separatoris placed at the entrance to water then the main mob

can also be trapped by closing the out-spear. The setting of the trap is done in the late

afternoon, after the cattle have moved out of the water enclosure, and is left for

approximately 36 hours to catch maximum numbers of animals. Portable equipment can

then be used to brand calves and load waners on to trucks for transport to the cattle yards.

6



Alternatively, calves, weariers and strangers can be trapped straiglit into a pennantent yard

complex, ifthis is available, where they can be processed in the usual way.

Stronger, 41nm@Is

When using separators all reasonable measures should be taken to p, .event cattle

unfamiliar with the separator system from entering the paddock (e. g. from

neighbouring properties or paddocks with unfenced water). These "strangers" create

problems as, being unfamiliar with spear gates and the separator, they may refuse to enter

the water enclosure and, ifnot found in time, will perish. There is evidence that strangers

will pass througli a spear gate more readily then through a separator, althougli some will,

with time, pass througli separators. These animals are, in general, the younger, smaller

animals and, because they have had no experience of operating the cow-door, will go

througlithe calf-side, Thus, at the time of trap-mustering, these strangers will be caught in

the calf yard, canthen be separated out and returned to their ouni paddock, Larger

strangers may not passtl}rough the separator due to the physical di^culty they experience

attempting to go through the calf-side, and because they have notleamed to push open the

cow-door.

Ifstrangers are found outside water enclosures the best option is to remove

them. Ifthis is impossible and the separator is on the entrance to water, then it may be

possible to encourage them to enter by fully opening the cow~door, leaving it in this

position for a week or so, before fully closing it. However, it must be pointed out that it is

possible that drafting efficiency win be reduced at the time of trapping, as calves and

weariers may have learned that there is an alternative way through the separator, and may

challenge the closed cow~door.

-.- ---
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The cable connection between the weigh platfomiand the display unit should be installed so as
notto be susceptible to dalliage from moisture or cable severance.

The dyi}aimc cattle weigher display unit should pref^!Tabiy be mounted under cover to give the
unit some fbnn of protestion from weather extremes and interference from animals even
through the unitis housed in an extremely robust case (AsA specification IP65) and generally
cantolerate most conditions exceptiinmersion innuids.

The dynainic cattle weiglierrequires only 12 VDC with 70 11^ current which can be provided
by a 12 V car ortractorbattery. This idealIy should be used in conjunction with a solar panel
battery charger.

Ifitis intended to use an Eru scarmer in conjunction with the scales, the scrumer should be
placed itrunediately priorto the scales, The scam^errequires ariadditionalpwer source
independent from the scale.

Whenthe display witis in position and the weigliplatfbnn on a film foundation, ensure that
there is no weight on the plaitomiand then connectthe electronic interface betweenthe
weight platf'onn and the display unit before connecting the battery. It is veryirnportaritto
ensure that correct polarity is used when connecting the battery to the display unit, althouglia
safeguard against error has been instaled.

Dis in

When switched on the fourfines of the display screen should illuminate. The second finewiU
showtiie datethe softwarewas produced (day/monthlyear and daynumber) andthentheunit
will startits ittitialisation process which should take about 25 seconds. This display should
then showthe correcttime, date (day/monthlyear), daynumberarid OKGontheriglitharid
side of the top line. This realtime clockis updated every two seconds. At this point, the
second fine which is reserved for weights and error codes should show OKG. The tintd fine
whichisreserved for Eru should read DENrl:F'TCATIO}. ICODE~l, DENTXE'ICAT, iON
CODE. The fourth line displays the weight range nititts.

screen

Checkin the calibration of the unit

The calibration may now be checked by stepping on and off the weigh platfomi. The weight
just recorded, a quality code, and the time of wei^ling will be displayed on the rigltt hand side
of the second line. Ifthe weightis on the platfomifor!essthari0.5 seconds, this weight will
not be displayed or stored mineinory as it is assumed to be invalid. The quality codes(rating)
which are displayed and retained with the weightsin memory are asfbUows:

Code O. The weights has passed all internal checks. The O code is displayed on
the screenbut not stored so that a valid weight has no flag in the
printout.

Weiglxing was asylumetric i. e. , the weighttaken for the first and second
halves of the weighing padod are compared and ifthe disparity is
gt'eater than 20% this error flag is set and the mean ofthe two halves is
displayed.

Code I.

- .--



The weiglitfluctuation overtheweighing periodwas above 50% of the
net weight indicating the animal was moving very quickly.

Code 3. See below.

The weight was steady for at least 0.25 second.Code 4.

Codes 3,5-7 Combinations of the error codes I, 2, 4wingive 3, 5, 6, 7 showing that
the wei^trig has foiled more than one test. Weights with an error code
of3 to 7 should be discarded (not used) asthe weiglit displayed is
unre^able.

When a second weiglinig has occurred, the previous weig}It is stifled to the leftl^rid side of
the second line and the new weightis displayed in its place,

Code 2.

Connection with an Eru s stem

IfariEro system is used incor^junction with the scales, the Eru scamiershould be it^tialised
priorto connection with the displayuntt.

When the display unfit has been cabbrated and the Eru scanner has beenirittialised (tuned),
then and only then, should this unit be connected to the RS232 socket on the display unit. Tile
in scamierin front of the scales then records the in on the third title below the weight
namediately after the armnallias been recorded.

Ratiievin dataarid coriumunicatin with aPC orla to coin uter

Whenever an aimnalis weigliedthe contents of the second and third fine are stored in memory.
To retrieve the datafr'ommemory, you may connect aPC orlaptop computer which has
installed a coriumunication progr. am such as TELDC orPROCOM. The communication
parameters should be set as 1200 baud, 8 databits, I stop bit, no parity. Connectthe slipp^ed
computer cableto the computer and theRS 232 socket of the display andthen mittialise your
conmiunicationprogram.

Press(CR)to clearbtiffer, then using uppercase characters only, type ? T (CR) and the display
unitwillrespond with currenttitne + (CR). When shown, this means pressretunior enter key
only and date.

To retrieve data, open ame orset capture on your cornmunication progr'am, then type ?D(CR)
and the display unit will respon(! by dumping all available data which will be displayed
concurrently on the PC screen and the display unit. The file is ternimatedby using a CTRL/Z ,
exit capture mode or closeme, whatever is required by your coriumunications program. The
filejust dumped is in the form of an AsCn file and maybe readily printed.

When the data has been successftiUy transriiitted, data should be cleared from the displayuntt
memory. To do this while stiM connected, type RESET (CR). With this cornmand all data will
be cleared and memory buffer pointerswillbe returned zero.



Ad'ustment of machine and troubleshootiri

I. To correct time using the coriumunications program, type ill, for example, T14:30:00 (CR)
which should resetthe time to 2.30 pm. .
2. To correct date, type i^ for example, 023/10/94whichwould resetthe date to 23 October
1994.

3, If the recorded test weiglits appear doubthil, a recalibration is required.
4. ZERO.

Clearthe platform of all debris to re-establish zero, This is done by typing in ZERO (CR)
while coriumuriicating with the computer. Then* place on the platform a known weig!It which
should be at least 50% " 60% of the expected madriumweiglit.

Ifthis calibration weightis, for example, 400 kg, type incAL 400 (CR). The display should
now show400 kgirithetop right hand display of the screen. Whentheweights are removed
from the weight platfbmithe display should resetthis weightto zero. It is advisable to reset
the memory buffer after a calibration. This is done by typing RESET (CR), The dynainic
cattle weigliershould once agatribe ready for use.

A1 onthins us d forthe scale

Sample weiglits are read from the platform 32 times per second. Each sample is a 31
nanisecond average weight and these samples are stored in a 256 record circular buffer, giving
amanimumweighing period of 256132 = 8 seconds.

The tare (or zero)is set dynan}icallywhen the system is first switched on and compensates for
any slow zero drifts which occur subsequently, This allows atlireshold to be set(nomitially20
kg) which can be used to define aweiglving cycle. When the time for which the incoming
samples are greater than the setthreshold (exceeds 8 seconds), the scales enter 'static weight'
mode andweights are calculated by averaging overthe 8 second period. Onlythefi. rstweigb. t
in a sequence of static weiglits is stored to limitinise memory usage.

A 'dyriainic weight' cyde begins when an inconxing sample first exceedsthe presetthreshold.
The cycle is complete when an incoiiimg sample films below the presettlireshold. On
completion of a cycle, moonimig samples are ignored untilthe dyiiainicweight has been
calculated and stored. Atinne buffer of at least 0.25 seconds is required to discriminate
between consecutive valid weiglits.

The pattern of avalid dynainicweiglit cyde consists of anattopped moundwith afi'ont and
back 'porch' of about halfthehergilt of the fiattop as shown below. The front and back
porches are due to samples takenwiththe alitnialhaving onlytwo legs on the platform. The
nattop occurs forthe time the animal has four legs on the platfomi. impractice, the lengths
of the fiat portions of the curve vary enonnously with animal behaviour, and the fiat portions
deviate from true flatness due to kinetic effects of animal movement(see Figures I and co.

High frequency cqmpo!lents of noise (around 13 Hz) occur due to impact of hooves on the
platform and can be damped partially by using rubber!, tats on the platform surface (Figure
1/1). Electronically, .averaging of samples is used to mirinriise errors from this source. By
making the readings atnie average of the samples and by making the samples a true average
of the sample time window, harmonics of the high frequency noise contribute negiigable'
errors.
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Alow frequency resonance gives a slower oscillation in the nat portions of the standard curve,
and this is due to the basic "spring'itlass/damping" system of the animalplatform combination.
This resonant frequency and damping will vary with the artnial weiglit and is most
troublesome with heavier armnals(lowest frequency, least damping). The amplitude of this
error will be dependent on the walking style of the armnal, as will the phase. The effect will
cancelwhentbe measurement period is chosento be an integer number of cycles of the
oscillation, butthis is not always possible. When cancellation of this oscillation is not possible,
the weightisflagged as suspect.

ministances where the animal travels too quicldy acrossthe platfomi, an accurate weiglit
estimate is not possible (FigurelV). Whenthetotaltime that the samples are above the
threshold is lesstlian 0.5 seconds, the weiglitis discarded as invalid. When the fiat portion of
the curve is less than 0.25 seconds, the weiglitis flagged as suspect.

The algorithm used to calculate the animal weiglit depends on extracting the appropriate data
from the upper fiat portion of the curve, As afirst approximation a centred windowofha!f
the total time is used to calculate a mean weiglit. The bigliest individual sample in this
windowis saved foilatererrortestirig. The windowwidthisthenprogressivelyreduced until
the meanvalue ceases to increase. This is then the final value of the omronlweiglit.

The final window is then halved and the weights calculated from both halves are compared.
Differencesgi'eater than 10% caused16 stored weiglitto be flagged assuspectbecause of poor
cancellation of low ftequency oscillation. Ama>thrillin sarnple value moretharidouble the
animal weiglitsuggests a biglikinetic energy input from the animal, and the weightis again
flagged as suspect. A foalwindowwidth lessthari0.25 seconds also causes the animal weiglit
to be flagged as suspect.

anatmalweiglits are stored with a date and time annotation to allow correlation with animal
identification codes. The animal identification codes are also stored with data and time

armoratioii, and are sequentially interleaved with the animal weight records.
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MARCH

Day Number(with letters in parentheses denoting multiple recordings within a day)
I(a) I(b) 2 3(a) 3(b) 3(c) 4(a) 4(b) 5(a) 5(b) 5(c)

454 457

454458 455

443444. 439

456 465 452444 459

478 475 475 478

501483

482 481 473 483 479

407 4/3

422 420

464 463 446 473 4/8

440 494442 439 438

362359

468

436

450

405

445

405

403 - 441

395

507

491 503

448 468

481

465 488

442 442

428

Eru

10

11

40

53

55

66

67

73

75

76

78

80

82

86

94

96

99

100

103

134

150

151

160

165

166

167

174

438

432

485

462

405

4/3

460

432

354

477
429

446

408

440

397

397

4/3

401

439

460

404

450

400

400

405

497

482

433

478

454

452

399

423

466

456

434

485

402

453

APRU!.,

Ero

10

11

40

53

55

66

67

73

75

76

78

80

82

86

94

96

460

502

435

477

463

438
469
385

420

408

404

4/1

468

6 (a)
498

499

444

364

427

482

512

527

505

427

458

463

6 ^)

443

404

463

460

475

404

425

440

483

492

6 (c)

525

460

429

458

503

493

430

459

476

453

453

377

494

471

481

428

495

7 (a)
483

479

476

484

500

215

501

422

452

487

476

387

500

465

473

438

364

494

478

384

507

482

491

449

501

7^)

477

434

485

528

7 (c)

435

510

8

499

478

395

504

483

503

471 438



,
-

o
0

^
t.

G
o

0
0
*

G
o
 
-

c
o

 C
P

I
.,.' <

1
'

"
^

\D6
1

In

G
o

 u
n

 u
n

 -
 c

o

V
,

P
I

c
o
 6

1
 C

P
I C

F
j C

F
;

^
I' <

1
. ^

 u
n
 a

n

\Ot
it

,t.

t
\

^
.

If'I

In
 O

^
I
 
,
~

I

,r
ja

n

I
'
\

^rin
^

c
o
 0

\ 1
7
1
 ~

 Q
'. C

F
i O

\
0
0
 6

1
 6

1
 6

1
 -

 -
 \O

<
1

" **' <
. <

. 1
1

1
 u

n
 *

.,..
6
1

rill

O
 -

 r
~

~
 ^

 a
n

6
1

0
 0

\ c
o

 \O
v
i v

i <
1
. . v

ir
in

*-
,

oorin

I
~

\

e
,

c
o
^,
-
.

v
^

6
1
 V

, ,t' b
 -

 ^
 Q

 0
0
 ^

 .I' 0
 .I"

t'~
 0

\ ~
 0

\\0
 ^

 0
0
 6

1
\O

 t~
 C

P
I o

0
 Q

 *
a
"
 - 0

 \0
 C

P
I u

n
to

 *
 a

n
 1

1
1
 Q

 *
 6

1
 6

1
 I'

^
I. ^

t. r
ill .t. ^

 v
in

y
l *

 C
P

I *
 .*

' ^
 6

1
 v

, L
r
, v

i v
, v

, ^

Q-
,

L
r,

O
\

"
I
~

*

\0
 ^

I' C
F

j

t~
 c

, I
0
0
 C

P
I

^
I'. q

*.

, I;^
! ,

\OQ,a
.

*6
1

.1
1

.
I
' 
Q

 
~

 
^

~
 6

1
 u

n
 "

~

6
1

-
I

u
n

 v
jIn

 1
1

1

,
-

o
0
*

I~
\

*
_
.

a
\

o,r
j

R
~

 
-
 
-

o
 
u
n
 
~

u
n

 ^
 D

r
j

,
-
^

.I.
r
\

*t.

,
.
\

C
'I

<4'.
L

f'I

e
. r~

,.., 6
1

-
 
V

i

r
~

-
 
o
0
 
G

o
 
0
 
0
 
^
 
6
1
\
0
 
6
1
0
 
6
1
\
0
 
0
 
o
0
 
c
o
 
-

r
-
~

 o
0

 C
P

I 6
1

 -
 v

>
 6

4
 0

 r
~

 6
1

 r
. ~

 \0
 \0

 In
 v

i o
\

^
t' *

 In
 In

 ^
 1

1
1
r
r
iu

n
 ^

j. ,1
1
 *

 *
 ,,' V

i ^
 *

^0
1

In

L
~

. ^
 0

0
 6

1
R

'~
 ~

 r
'~

6
1

 6
1

\0
 Q

 G
o

 \0
 ^

L
r
ju

n
 
^
.
 
I
f
,
 
<

1
.
 
^
 
*

Q
 C

P
I .I" Q

 - Q
 I, 'I \O

 t~
 ^

t'
O

\ Q
 Q

 C
P

I V
iU

n
 \0

 \0
 \0

 \0
 r

~

\O

O
\
 
F

'I
F

~
 
,
~

 
F

~
 
' 
' 
' 
P

I
 
' 
'~

If,
\Oq

t.

\C
i

C
F

j
In

<1. .

,
-
.

~
, ^

 6
1

^
I' -

 0
\ 0

\ -
 6

1
 In

 o
0

 v
in

-
 
6
1
0
 
0
 
~

 
d
in

 
.
,
'r
~

-
 
o
0
 
6
1
~

 
Q

\
F

1
 v

in
 ,F

1
 v

jIn
 v

j v
j ^

' ^
 u

n
 V

i "
I

\O

Q6
1

V
,

^
I'

oo^

F
~

\O*
t.

r
\

6
1

111

O
 C

P
I ~

v
>

 re
~

 <
1
.

1
.7

1
 rin

 In

,
-
.

^
 o

4
6
1
 0

0
u

n
 .I-.

o

v
>

^
,

^:

Q^
.

L
r,

c^.

t'~
 Q

O
~

In
 <

1
.

^Q^

^
 c

o
6
1
 .a

"
1
4
.1

 In

~
 ^

I.
6
1
 O

U
n
 C

F
j

\OC
F

j
R

F
j

6
1

 6
1

 c
o

 O
\ C

F
j

\0
 6

1
\0

 in
 \O

"
' 
a

n
 
,
 
,
,
.
 
*
a

'

0
0

O
\

^
.

Q
\

>
,

^ Q - Q 6'1 I, 'I ^ t\ CFiUn \0 00 0 61\0 ,a" \O

r-~
.,.,
V

i

6
1
 ^

t' I'~
 0

\ C
F

j
"
 
'~

 
N

 
L
r
j 
b

~
 
^
 
0
\
0
0

b
~

 6
3

 @
 \O

'I
.
 
.
 
I
n
 
' 
'"

o
0

 ^
!' t\

'
 
r
i
n
 
I
n

In
 u

n
 In ,1

1
 a

n
 R

F
i .t~

 ^
I'

\
0
 
-
 
~

 
r
~

 
o
 
L
r
ir
e
l 
I
~

 
I
n
 
a
t
 
O

\
~

 
t
' 
6

1
\
0

 
c
o

 
\
0

 
\
0

 
I
n

 
-
 
^
 
6

1
u
n
 ^

"
 r

in
 ^

' ^
 ^

"
 In

 r
in

 V
j V

j V
i

C
P

I
qd'
a, 'I

O
\

oV
i

o
6

 e
*
I O

 v
iI'~

O
 .,' N

 R
~

 t'~
rill In

 u
n
 <

1
"
 <

"

..<

,h,F
1

c
o

V
,

^
!'

a. .-
I'~
*

C
P

I Q
 C

P
I O

\ - c
o
 o

0
 e

ri t. .
-
 
0

\
 
N

 
0

 
6

1
\
0

 
~

 
r
~

~
'<

6
u

n
 C

F
i v

i In
 u

n
 *

 In
 ^

I"
 ^

i'

o,
-

1
7

1

t'~
 o

 r
in

 c
o

 o
 r

~
.

.t' ^ 61, F1 con

1
6

CPI
In

u
n

C
?
I

^
I'

of-
I

In

\Oc
o

^
.

O
\

t+
I

t7
i

D
rj

InV
i

V
i C

P
I

.,' O

O
 
C

P
I
<

' 
0
 
-
 
Q

 
V

i 
^
 
r
'~

 
^

O
\ O

 O
 c

+
1

1
n

 u
n

 \C
i ^

 \Q
 ^

 r
\

0
1
^
 
,
~

 
,
~

 
^
 
^
 
-
I
^
 
F

~
 
^
 
^

L
A

 L
?

,

6
1

 6
1

\O
\0

 .a
"
 \Q

V
, 1

/1
 <

1
"

u
n
 o

0
C

G
 c

o
a

n
 .t.



i^ ^ ^ ^ 89 ^I^ I:
^

I'
d :< ^
,

as ~
.

a e =
;

C
D a .
,
.

a
, 
,

e ^ c
o

C
, 
.

e
b e
^ 51 * C
, , :^ 89 ^ EQ E, 
^

88 C
^ e e

.



13 f

In. At ,,, z, f
o, *-'I 10, "'
^^. i^^.$\^

10

' I

<

G

?.

>

32.9

2. ,'8
I

I I

^I^;"

2.85' " '32'I'.--~ ---- -.--.

- -- ----~.~..~ L-~.- .-

-.~---^ ^

i 11

I '2!',' 2, qO

4. <
,,,~I

^\\^< ^\^^

3^'^

a. ^-a.
I

I

<

t^^^
,,..^'

313

,33^
I

' 32.5'
I

I~-~---~
-^.-~^..

318 I^'In ,
~'~~I~~~~'~~~"

11

I--~
33a. '3/1

I

I

I

I

I

,,,\,\s'

3/3

I

358,

I g^""I t^,,. I
^:,' 141^I^

303

I

31

I

,!^e^G

32.5~ I

4*,^^-

I

I !30^

I

^$a:
I

35^.

263

,I z>^., up 71^
^,, L;". L4^, rpc',.@

^;;'/P14, t. ^

13

,

11

,'~' I";,,, ~2:1. ?I___ 2. 'I. t2

2.95' IFf'I'

I

11

A^'~' ,^'%/ 4, e.

4.24*e CF, ^:, C2-

in ^_,;.^:.. ^./- fo

6C- &L, .,,

o

3

2.63

^t@^.
I

339. _

11

I

I

-+-

I

I

3 e 31,

I

~ I^31t. _.,

1, ,,

39 ;;,

3031,

--..--

I

^ 33^

;138

I

11-1fL/

1:3F-.I. _
30'1'

.S^$

.^.^.-
I

I

335

31.^a

32.8

-- .."..--.----

!'

./

,

. , ._I; ... ~~11_ 1.11
11:1:13~:'::~^;:
_. 1310 2, to

339, _.

2.^?

.Z. ^.^._. ,

<3cj$

..

^, e^

.

_I !:!:8.3^3.5
--- ----I--~------- ~---31=I I

260

FF

I

--.----.

':306

2^:I,

31

I

I

+

2. ^;!, -

I

I

---.-~-- ~

-^- -.. -.. ..-

305' 2. ^^ I

308 13:1:1. .
310 I ""'

11
32.1 I

. ..... 1<
15'3

~ 2. 'I!!:__

I

32. ^S,

^^^

._ I.
I

I^. cj

313

I

I



\^ 0
0
^^

^; 91

:
 
I
 
I

I^
 :
^

!
 
I

$\
>

@
\

o
0 \

C,
 ^

I\
> o ,;
,

^ 
I^

,

.^ .

^
 '
3

.3
^
 
,
a o

t"
,

\

^^
t, 

^
1<

>
o
\

. g
. , I'

c^
^.^
.
~ o. 
1 \

^;'

^ ^
 ^^

,

\ \

^
 I
\

.

^
.

V
^

<,
,^ I^

I'S O
S \

^
I

\
.

I^

;^
, .

8^
o

\ 
,\

3

I, 
^^

 .t
^^

^ .:
^,

 ,
^,

.
I
^ .

t, 
^ I q̂
,

o

,,
,

It
>

C
\

^

,^ ,.
^

o
\

,^ *^ @
\

,\
3 10
^

o1

O
^
\ I^ \

ô
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Ô
\

^.

\
.
.
\ CF

,
.
^

!:^

O
.

O
\

,1
0

@
\
\

,^ \ ^ ^

.

(^>
^



({)
^,.
.

\A
d

@

\F
D^.,,I

'

\/:>^-,;;I^:^;e^,^.

' ^--6

s
~

.^
.

\

\

^
,

,^^:!,

^
,,

.^.
6
0

.^..

.>
...~

~
 I

6
0e
',

t, a

o
0

\OR
ho

C
,

^
-

^

~
;*.

^
..

\^.\

^
a

\

Q^!

Q^j;.

\

\,^^, a

^^

:^,S!-
~:^..-
^

\I^^~

\

\C
\I

\O

\Q

^;;^:.

\O^I
C

\-

,

^
.

^
I

C
'.;.

^%

,
.
\

.
\
.

^-O

^^^
a
\

6
0

^,,

^^,,

Q
,

.:^.
\

\\

0
0C. 'S

\
^.\
\O^. O

\

\

^^

\Q

\

^^;;:~' \,,
Q

d

^
..

\^~
I

.^

Q
\I

^S

^o

^
..

V
,

\@

.:^:

t. ,
^,,

I'S^;

.<*-

\

\:. o
^,- ~::^^^

Q

^
a.^.

oQ, .,
\

$
6

;\̂

"O

,

^:.

^^I'

^
.

^
\

v
,

\

Q, .,

\

\
\

\,$

^

\

\oc
^

,^,

\
0

0
\o^a

,
~

.

\@

,

0.9

t-,!,

\\

\
Q0
0

\

^\
9t, >

~
.

\9^%

Q^

^, I

^
a

^

^

\

^Q^
,,

\

^~
.

<. 1
^
\,

Q
i3

,

\

\\

^^a
CUI

.^!'

^!\

^,^
Q

\!
c
o

\^@^
.

c
\j

^
\\^;

^

I
^
..

^..,

^.

^
..

^;;^!$

\

\

\

\

O
.

I'S
.^?

\O

^

*,,

\
I ~^

\' Q
^o

e. ^

Q
\!

^
~toC. ^

\

G
~

14e, ,

;^

^
~

^;\

\

Q

c\:
Q

\,
q. 6

.

\\

I <
1

\
^

\\

\

.
\

<^.

0
0

^.,,

\

NQ. ,
Q, ,

^
\
\

\

\
.

\

<\,

\

C
\

;^

t's
I'S
\

C
\I

C
\

V
l

^

^

\

*^

.

\

^

\

^
.

Q
\,

c
o

\

t
\

^:^

\

\

\

\

^

^.^

o

^
-

C
'i

t. .,>

\\

C
\

\

^^
t\

<
^I

\

^
.

C
S

. ,

\

\

\
' 
I
'

\I 1
0
1

\

^0
0

^!^

^:::
^:,^

*^

\

^
..

Q'O

<
\!

^

^,. I
r
\

\s
^

\

C
\

';^
\

\

\

\

\
.

^
.

^,

I
^

\

\Ô
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Ex Safes o^. mm Manual

,

The following functions are described in this section.

4.1 Selecting the appropriate WEIGH MODE.

4.2 Using the HOLDWEIGHMODE.

4.3 Using the CONTINUOUS WEIGH MODE.

4. ^-Selecting the Appropriate WEIGH MODE
A choice of two WEIGH MODES is available via the WEIGH MODE key. Each press of the
WEIGH MODE key moves the operating mode between HOLD and CONTINUOUS.

At switch on, the indicator automatically goes in to the HOLD'mode.

The HOLD WEIGH MODE should be used for weighing live animals. A unique software
routine averages the weight of moving animals to produce accurate repeatable live
weight results.

The 99b!L!^^ WEIGH MODE is suitable for weighing static loads. The averaging
routine is operating continuously giving regular updates of the weight applied to the
scale.

OD

4.2 Using the HOLD WEIGH MODE
Having loaded the animal into the crate or onto the weighing platform a press of the
WEIGH KEY be iris the followin se uence:

Mob File.

(a) multiple samples of the weight reading are stored and averaged out,
the result of this calculation is displayed and 'held frozen' on the BOTFOMIb)
DISPLAY SCREEN of the indicator,

the result is 'held frozen' on the top line of the Top DISPLAY SCREEN.IC)
(d) the 'held frozen' weight is stored in memory in the currently selected MOB FILE.

Removal of the animal from the scale causes the BOTFOM DISPLAY SCREEN to default

to live displaying of the true zero position of the scale.

The Top DISPLAY SCREEN holds the animal weight untilthe next press of the WEIGH
button.

I

I~

I
. .

4.3 Using the CONTINUOUS WEIGH MODE

\

r

During operation in this mode the bottom display is continuously held 'live'. As the
weight is applied the display increments upwards. Once the weight is removed the
display decrements back to the zero position.

A press of the WEIGH key will~average and store the weight on the scale, as in the
HOLD mode, The resultihj;~'Wei^in is 'held frozen' on the Top DISPLAY SCREEN whi!st
the BOTTOM DISPLAY SCREEN remains unlocked and continues to display the weight
on the scale.

r

t

.

r

Version 1.04

,

,

. I

~T

.,

I~

. ,-~

,

\.
.

"

-.

P. ge 13

,

"



Execri"^3M^

The following functions are described in this section

Checking settings of DRAFT LIMITS.7. ,

Selecting new DRAFr LIMITS.7.2

Using the DRAFT display mode.7.3

7.4 AnalysingDRAFTstatistics .
7.5 Automaticdraftingusing the FX31.

g " A

7.1 Checking DRAFT LIMIT settings
A press of the DRAFT LIMIT key displays the setting of LIMIT I.

Example:

A press of the DRAFT LIMIT or I' keys will display LIMIT 2.

Example:

LIMIT I= 38k9
NEW #, <ErrrER>, I. or +

Specific. lions

The two DRAFF LIMITS can be scrolled through with the and arrow keys.

Setting new DRAFT LIMITS
Having accessed the DRAFT LIMITfunction with a press of the DRAFT LIMIT key, a new
DRAFT LIMIT can be keyed directly in from the keypad. After confirming that the correct
DRAFT LIMIT has been keyed a press of the ENTER key stores the DRAFT LIMIT in

Scrolling with the I' arrow displays the second DRAFT LIMIT ready for keying a new

7.2

,~,

LIMIT ^= 42.5kg
NEW #, (ENTER>, I' or I,

memory.

value.

7.3 Using the DRAFT display mode
A press of the DISPLAY MODE key takes the Top DISPLAY SCREEN from STD (Default
Mode at switch ON)to DRAFT.

Having preset the DRAFT LIMITS to the required changeover points, as the weighing
session proceeds, the Top DISPLAY SCREEN indicates which draft category the last
stored weight record has fallen into (HIGH, M!D, Low) and how many stored weights in
the current MOB FILE also fallinto that category.

.

VCI, ion 1,04
'''''9



ExSeri"Oper^Man^

DRAFT LIMIT I . 38 kgExample:
DRAFT LIMIT 2 . 42 kg

Weigh animal at 40 kg (Press WEIGH keyi.

Top display reads:

ID Number

Draft Mode

7.4 Analystng DRAFT statistics
When operating the FX31 indicator in the DRAFT display mode, a press of the STATS
key presents statistical information based on the DRAFT LIMIT set points,

Example:

ID=^313
DRAFT 1.1, ,,,,

I_.___,_ in MID category
18 records in MID category

This screen display details the following information:
The records are stored in MOB 12.

. The averageanimalweightis38.25kg
26 animals are in the high category IHIGHl
45 animals are in the middle category (MIDI
132 animals are in the low category (Lowl

Note: @ The STATS display times out automatically after five seconds. Holding the
STATS key down retainthe STATS on the Top DISPLAY SCREEN.

A press of the STATS key displays the mob average and number of animals in each
category as shown above.

Having pressed the STATS key, a press of the scroll key displays the average weight

.

Specification,

.

4^kg
1,110

.

MOB=I'
H^@@^6

.

Last stored animal

AU =38. ^5k9
1.1=^@45 L=^13^

,

weight and ID

Last stored record

in each draft category.

Example:

7.5 Automatic DRAFTING Using The FX3t
The addition of a REMOTE DRAFTING CONTROLLER to the FX3, indicator allows the
user to sbt up automatic drafting facilities.

Clean relay contacts in the REMOTE DRAFTING CONTROLLER can be used to control
switching equipment on electrically driven two or three way drafting gates.

H=39.36k9
PI=37.8^

Version 1.04

( 1:11, !e)
I. = 38.16
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"
a

functions are described in this section.The following

Communications between the FX3, indicator and a TIRIS Electronic8.1
Identification Reader.

Aimex "Remote DraftingCommunication between the FX3, indicator and an
Controller".

Setting functions and times via SET-UPmenu s.
Flow chart of EID I Weighing I Drafting relationships.

D A

8.2

8.3

8.4

@ a D A

8. , Communications between the FX3'I indicator
and a This Electronic Identification Reader
Having set EID ON in the EID I OPTIONS SET-UP menu itefer Section 2.41t e
indicator initialises communications with a Tins EID reader attached to t e
Port. IRefer to manufacturer for details).

Application of a weight to the scale above a preset lower limit Isee e ow
FX31 triggering transmit cycles in the TIR!S reader at approximate y one sec
intervals, The transmitphasebeginswhenweightonthescalereac es g
lower limits :

Weight > 5 kg for scale capacity of 1000 kg up.
Weight > I kg for scale capacity of 100 - 1000 kg.
Weight > 0.2 kg for scale capacity less than 100 kg.

Operation of the weigh routines depends on thesetting o a num e p ;,:.-
in SET-UP as follows.

AUTO WEIGH MODE ON/OFF

ON - the weigh cycle proceeds automatically.
OFF - a press of the WEIGH key initiates the weigh cycle.

WEIGHT INITIATED I EtD INITIATED

WEIGHT -the weigh cycle proceeds independently of receipt o an num
once the weight on the scale is greater than 50% of the lower re jini,
E!D - the weigh cycle is initiated on receipt of a valid ID num er rom a
reader.

SPCcificotic, ,

@

indicator and8.2 eommunication between the FX31
an Allf!ex "Remote Drafting Controller '
Having set AUTO DRAFT ON in the EID I OPTIONS SET-UP menu (refer section .
FX31:ridicator Gommunicatgs with the ALLFLEX AUTO DRAFTING C

VCs, ion 1.04
PDSezi
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Once AUTO DRAFT ON/OFF has been cotto ON in the EID I OPTIONS SETUP menu,
two-way communications take place via the RS232 serial port on the F><31 indicator
Irefer to manufacturer for details).

HIGH, MID and Low drafting relay contacts provide the interface between the FX31
indicator and external devices (drafting crates, feed bin augers, etc).

Should AUTO DRAFTING and EID be a requirement, the TIRIS reader is coupled to the
ALLFLEX AUTO DRAPrlNG CONTROLLER to allow simultaneous communication with
both devices.

8.3 Setting Functions and Times via SET-UP Menu's

Having scrolled through the SET-UP menus to the following option choices :

-OFF-LINE

EID I OPTIONS ON-LINE
PRINTER ON-LINE

COMPUTER ON-LINE

Selecting EID I OPTIONS ON-LINE accesses the following options in order :

EID I OPTIONS ON-LINE

4, ,

EID I OPTIONS SET-UP

.!.,

EID = ON/OFF

*!.,

..' AUTO DRAFT = ON/OFF

*!,

AUTO WEIGH MODE/ MANUALWE!GH MODE

*!,

WEIGHT INITIATED I EID INITIATED

.!,

WEIGH DELAY 10 - 25.5 seconds)

4, ,

11Nl CLOSE 10 , 25.5 seconds)

q. ,

tOUn CLOSE to - 25.5 seconds)

.!,

AUTO DOSE = ON/OFF

- .~

39^

,

,

J.

.

Version 1.04
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8.4 Flow chart of Eru I Weighing I Drafting
relationships

tINj CLOSE

(Adjustob!e)
TIMER 0-25.5 SECONDS

WEIGH DELAY

IAdjustob!e)

WEIGH CYCLE
LENGTH

INCfAdjusfoble)

TIMER0-25.5 SECONDS

"^s^^;'SECONDS '

<,. Weight on SCOle >50% of
lower drofflimif (weight
initialedj or EID.
Tog received (EID initialed).

IN Gote closes.<.

Sp"ific=thus

<.

<..

Weigh cycle initiated IAufo
Weigh).
Weigh cycle completed
ID/Weightsfored in memory.

The timers can be operational or invalidated by setting the time perlo o
three OUT doors can be controlled from the ALLFLEX AUTOA single IN door and up to

DRAFTING CONTROLLER.

are clean 24 Volt, I Amp rating.The AUTO DRAFTING CONTROLLER relay contacts

<.

^..

SCOle returnsto Zero,

Eru'I gote closes. In gate opens.

TIME
.

Version 1.04
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,ê
^

^a
.

-̂
.

*^^I^;;! eae
,

-
<
.

^^!^a^. I

^!

.

I..

.*
 
.



^!^&

Gusttimg the Gosts at cattle handling
by CAROL PETHERICK,

QUEENSLAND DEPARTMENTOF
PRIl, AARY INDUSTRIES

EQUIPMENT designed to hasten and
simplify cattle mustering and drafting is
undergoing tests in northern Queensland.

The devices being developed may
benefit other areas of the cattle industry.
Cattle which come to water daring the dry
season can be drafted and trapped at
holding enclosures using equipment which
operates in conjunction with spear gates,

The devices enable different classes of

animals to be separated and trapped, so
some can be processed on site and only
selected animals need to be taken to yards
for further processing,

Cows which learn to use the cow-coarsep"ratorusually yenremberhow it works, even ty"The cow-calf sepu, offor
they have nor used the devicejbr 72 months.The cow-calf separator consists of a

door, which the cows are trained to push numbers, it may be possible to process the weight changes so they can predict when
open, and an opening to the other side of calves on site and return them to their came will reach targetmarket weights.
the door, through which the calves and mothers while the weariers are trucked to Tests have started on a prototype of the
weariers pass. IdealIy, cows should be yards. North Queensland (NQ) weight-draft
trained to use the door before they calve. The cow-calfseperator could be used at system. The system uses a commercial

Training involves partially blocking the either the entry to or the exitttom a water scale which allows draft Unfits to be set and
calf"opening and holding the door fully enclosure. The advantage ofdr;thing as the data lobe stored andprinted
openforseveraldayswithalengthofchain cattle come in to water is that it is also Animals within a certain weight range
which fits into a' notch. During the possible to trap the cows in the enclosure can be drafted in one direction while all
foUowing weeks the chain length can be by blocking the outspear. others are drafted another way. Instead of a
increased a little at a time so the gap the After the calves have been processed producer having to muster the entire mob
cattlehave to passthrough decreases. they can hereleased to theirmothers in the to yards, selected animals can be drafted

The cattle become used to feeling the' water enclosure. and trapped in a temporary yard in much
door touch them as it 'gives* when they Studies with small groups of animals the samewayasthecow-calfseparator.
passtbrough. By tile timettie chants fully show that once trained, a breeding cow Another prototype device in the early
lengthened the cows know they can push remembers how to usethe separatoreven if phase oftesfuig is the Lapweigh walk"over
the closed door open. she has not used it for 12 months. scale. file in:\jot advantage of this scale is

Once fully trained, the calf-opentng can Heifers which had used the calf-opeiting that it is able to weigh arianimal as it walks
be opened up completely. The breeders win as calves continued to squeeze through the over the scale, so there is no need for the
continue pushing open the door* hardly calf-opening a year later. This means that animal lobesrationaly.
giving the calf-opening asecondglance. animalsbeingretainedforbreedingrequire Regularly provided information on
The calf-opening 're-programming' and must be trained 10 animal weights can be used to make better

use the cow door. informed management decisions, such asWhen a young calffollows its mother to
water the cowpushes openthedoor, passes In order to simulate the situation of when to start feeding supplements or for
through and the door slams shut initont of calves born away from controlled waters, a predicting calving dates.

small mob of trained cows (about 30) and While these devices are mainlythe calf who has notleamed how to push
Open the door. The calf looks for an their naive calves was moved into a applicable to the and areas of northern
alternative way and discoversihe opening. paddock containing a separator at the water. Australia there may be potential for some

Over weeks or months, cow and calf When the calves were about 6 months old. of the concepts-and technology 10 be
They were allowed to use the separator for transferred 10 other areas of the cattlebecome used to going different ways
two weeks before being trapped when a industry.through this device,
100% correct draft Was attained. The devices should nor replace theDuring this period the out-spears from

the calf-opening(sothatcaives-camjotexjt A transportsble device which traditional first-round muster. becauseitis
back tiltough the separator) can gradually incorporates branding. drafting and loading good managemenL practice;10 lake all
be put in place and a panel or two fitted facilities has been developed and this animals to yards at least once a year for
between the cow door and the calfexjt- so further reduces the costs by enabling animal counts, vaccinations, and
that the animals become used to this animals to be processed at water points. A5.culling.
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Weighing devieesarrangement,
When it is time to wean calves the Devices which will weigh cattle in the

panels are added to and a temporary calf- paddock and draft on the basis of weighr
yard is erected. around the calf-opening. are being developed. Cattle working a -
The calves and weariers will be trapped as wa'ter will pass over scales and provide

* Titley come through. Depending on animal ^roducefs with regular information on
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