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„ practices give reason to complaints in  terms of the 
" S ^ t i o n  law.

s-  in  various Swiss sloughterhouses shewed that a multiple 
° i stunning equipment was applied as well as large’Iff,

in  the stunning execution. In 11 of the v is ited  
es deficiencies in  the ccnstruction of the leading 

b/5 noticed as well in  the condition of the stunning mate- 
. ^  stunning practices and in  the time between current

- scijj. 011 ^  stich iry . A certain lack of precision and a misuse 
■ ftfc iT ?  clanps were observed. The presentation gives information 
l,ve ^ « m t  of the present situa ticn . Various parameters 

it! Sh__t*1e differencies between the stunning in  a fixed position 
ra ilin g . Further parameters were the current flew 

, . of the current voltage of 75, 220 and 250 vo lts.
%  tj, J"° “fisure the depth of the stunning an inc is ion  of the 
^ c^, head of the animal was performed. This proved to be 
%t,j* “athod to measurethe sensoric response of a su ffi c ient  

A voltage o f 75V was proveb to be unsufficient;
 ̂ °*> 220» 260 aixi 320V have proven to be su ffic ien t

aCc°rcfang to t ie  animal law.

t ie  animal law: nobody i s  allowed to cause pain or 
,'>• i ) / } 161-! to an animal unjustified.

the animal law; i t  i s  prohibited to slajghter manuals 
■ ■ 2l/jCulSan8 before stiching.

j of the animal law: t ie  stunning has to have h is  effect 
, a delay must not cause pain.

^ l a  '13336 360,15 t° ** odear.
i t  in So1"33 rece'-ved by the Federal Veterinary O ffice shew

daily practice these lega l regulations are often not
• The o 
;tthdes ;

^ ^ t r S 6 tftp la in ts  mainly are: hogs are needlessly chased, 
are being aplied several times in  short intervals,

top at sturming i s  unsufficient, and the tine  up to bleeding

difference between the lega l requirement cn the re a lity  
~ on jT- to prove the e le c tr ic a l stunning of hogs one more 
ijj6 aim 0£ reL ia b ility  according to the animal law 
o*’ Vaidops Presentation was to prove the stunning practices

tlou^iterhouses of our country regarding the requirements 
1 a s u fP 1 Law. In addition a parameter should be found to 

’ t i a i t  stunning grade.

AM) ME3H3DS
.̂.aSi>>-LS-the stunning methods: A questionaire was sent to 
t>~- s. gg i^ . bjgnjj of stunning system, t ie  used

^  >180,223,30CV,others), the most used position of the
-^ca ̂ tanpor̂ ’neck-tcM,e‘̂ ,ear-t°-ear,eye*ear,0thers),
t̂ion or'33*  t3ns current> L£ the animals are in a fixe 

, n°t, and if the animals are being showered before

-5Î stunning: the stunning sequence was observed 
j —. Ihe observations were articu lated as follows:
cjictionning of systan, type and conditio: of electrodes, 

chasing track, type of chasing to the stunning 
3̂ ^ t j^ lt io n of electrodes, stunning time, time up to stiching, 

the stunned animal and general judgment. 
intensity of current (Ampères) during stunning: 

lt6 sa1 thfT6 dl® electrodes and the wetness of skin: mesurerait 
'Inf^&tt t̂ aniP ends with Amperemeter BBC Metrawatt M2030. F irs t  
h ?  hew 'Lty animals, second during usual stunning and th ird 
\ t Lflr^^-trodes, a l l  3 mesurements at 220V stunning voltage.

stunning clamp fran the Hedro Comp., Zurich.
“ **■  transformer was connected to the system to change 

voltage. A connected recorder (Servogor S RE541, 
it q ’ ’ Peper speed 12Chm/min) enabled the reg istration of 

Lntervalls of 0.5, 1.0, 2.0, 3.0, . . .  20,0 sec.
, ts eventual interruptions of t ie  stunning and the 

01 stunning.

4. Defining of the stunning grade: I t  was tried  to prove an insuf
f ic ie n t stunning. I t  was proven on: pupillary reflex, corneal 
re flex, reaction to pinching between the clows, reaction to the 
application of heat on the margo coronalis, reaction on a inc ision  
on the skin of the head. These parameters \«re tested at 20-30 
seconds after the stunning at the stich ing place at stunning vol
tages of 75,220,260 and 320 vo lts.

RESULTS AND DISCUSSION

1, Inquiry to stunning methods: From the 64 questionaires received 
the resu lts were: 10 d if fé ra it  stunning devices i^re applied, 
pa rt ia lly  with automatic current interuptions after 3-4 seconds, 
with a switch for voltage release, voltage through closed c irc u it  
cn animal, various lengh of clamps, the width of clamp, and various 
types of electrodes. The most used voltage is  220V (44 companies), 
but also voltages of 70,180,230,250,280,300 and 380 are being 
applied. In most companies various electrode positions are being 
combined. In 45 companies the animals are being showered before 
stunning, in  5 companies pa rt ia lly , and in  10 companies the animals 
are stunned dry. In 56 companies the animals are being stunned 
without being inmobilized. The stunning times vary greatly (at
220 vo lt frcm 2-3 sec up to 60 sec).
2. Observations during stunning: the stunnings ebsued betven 75 
and 700 vo lt. In the v is ited  11 companies 8 d ifferent systans 
were applied. Here  are one hand clamps, two handed clamps with 
and without release button or automatic voltage interception, and 
fu lly  automatic systans. The systans are f it te d  out with a fixation  
or with a conveyor systan, or the hogs are being stunned in  a 
stunning ra ilin g . The types of electrodes are manifold. Almost
a l l  of than are quickly worn-out. Blunt electrodes make i t  more 
d if f ic u lt  to hold securely the animal. Very often the hog escape 
loudly screening the clanp afte r a short current pulse. Sharpe 
electrodes allow a safe holding of the animals and improve current 
flow. In 4 canpanies the waiting ra ilin g s  are equipped with showers 
for sedation. In sane companies the animals are being wetted in  
the stunning aiplacement. Due to time shortage th is  mostly happens 
with l i t t l e  care and b r ie fly . In a l l  canpanies there are obstacles 
in  t ie  chasing tracks lik e  narrowings, narrew turns, edges in  
which the animals are jamned in . H e  more animals per hour are 
stunned, the more the importance of the obstacles gets. Part ia l l  y 
these obstacles are conditioned by using the same chasing track 
algn fo r beef. Hie handling of t ie  animals also depends on t ie  
set up of the chasing track, the number of animals per hour, the 
group sizes and, la s t  but not least, t ie  s k i l l  of the drover to 
load the animals. I f  t ie  animals are jammed in  a botle neck, t ie  
e le c tr ic a l driving aid being used unsystematically and saretimes 
unreasonnably (driving of the la s t  animals). Here  are drovers 
who hardly use drive aids, and others who seem not to do without. 
With exeption of one company t ie  electrodes are always applied 
cn t ie  bead. H e  stunning procedure is  being interupted through 
t ie  fan  of t ie  animal. H e  wrong application of t ie  electrodes 
was observed in  a l l  companies with two exeptrions. In stunning 
places t ie  electrodes are being applied cn any part of t ie  body, 
i f  t ie  animal cannot be reached easely. H e  clamp i s  also being 
used to frighten away bothersome animals. By automatic stunning 
devices , t ie  animals can escape t ie  electrodes, or stunning is  
not su ff ic ien tly  released. I t  seems that t ie  demanded number of 
k il le d  hogs per hour i s  more important than the applied voltage 
a t t ie  stunning plara. V te i high voltage i s  used t ie  applied time 
i s  0.5 sec with the automatic systems and 30 sec in  the stunning 
places. H e  rime elapsed betaken t ie  stunning and t ie  stiching 
depends on the distance between t ie  stunning place and t ie  stiching 
station, on the elevator speed as well as on t ie  coordination 
of the stunning operator and sticber. I t  can be very often observed 
that t ie  sticher leaves h is  place while t ie  work goes on in  t ie  
stunning place. H e  stunned animals form a back log. In tervalls 
up to one minute and mor can occure. A l l  animals shew: a extention 
cramp during t ie  current flew. H e  animal languish immediately 
as soon as the current flow stops. H e  sta rt of t ie  ton ic-c lcn ic 
cramp phase occurs at various spaces of time. There are abattoirs 
where these phases of cramps does not occure. Cramps disturb t ie  
work at t ie  elevator and at t ie  stich ing place and are therefore 
not desired. H e  quality of the stunning of hogs in  t ie  stunning 
places depends mainlyœ t ie  operators as well as on the condition 
of the mat e r ia l , on the reaction of t ie  animals as well on t ie  
demanded hourly output. H e  reaction of t ie  animals largely depends
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on the treatment before the stunning. Unstated driving tracks, 
unreasonable application of driv ing aids and too large groups 
of anima ls can strcngly excite the animals. In the automatic systems 
the driving to the restrainer is  an unsolved problem The animals 
hanging in  the conveyor systems fighting and p a rt ia lly  cyanotic 
indicate that th is  stunning method does not correspond with our 
laws. Faulty stunnings in  the automates can also not be excluded.
3. Ampère mesursnants:
a.) Influence of the electrodes and the wetting of the aninals: 
the indicated values demonstrate c lea rly  that the effective stunning 
current depends not cnly on the used voltage to f u l f i l l  t ie  darenas 
of animal protection. I t  i s  possible that the current touchs only 
the vet surface of the skin and therefore does not reach the brain. 
With new electrodes and wet animals i t  i s  possible to reach the 
demanded Hoenderken mininun voltage even with 220 vo lts, whereas 
the tim of the build-up of that voltage is  not taken i  consideration.

Messung n x x
Ampère s

1 50 0,668 0,256

2 50 1,036 0,298

3 100 1.14 0,28

Table 1: Influenced current flow by wetting o f the aninBls , as 
we ll by the use of new electrodes.
1 = dry animals 2 = shcwered 3 = showered and 
na< electrodes

b.) diagram and evaluation o f the current flow: 75 vo lt stunning 
voltage, stunning in  fixed position, 200 mesurements, reachable 
ampereage: 0,6255 ¿0,1370 Ampere. Ihe curves show uniformity 
of stunning when fixa tion  i s  applied. The animals can o ily  be 
chased to the fixa tion  unit by using a current pulse. H e  corres
ponding pikes cn the curves are narked with an asterisk *).
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f ig .  I: Average ampèreage with standard deviation a t 75 V 
s tunning voltage

f ig .  H r  Examples of current flew curves

220V stunning voltage, automatic interuption of voltage after 
4 seconds, animals free in  a stunning place, 5C0 mesurements, 
maximal ampèreage 1,4976 0,3250 Ampüre.

Fig. I l l :  Average ampèreage with standard deviation at 220V 
stunning voltage.

c.) Discussion:
The stunning in  a restrainer with a voltage of 75V, electrode5 
applied bitanporally eye-ear, resu lts in  a ampèerage of maxis131 r 
0.65 + 0,14 Ampère. The advantage of stunning in  a fixation  ^  
is  shewn in  the even current flew (examples) or in  tte  fact 
there are cnly few stunnings interrupted. Therefore i t  is  rec£11J i  
dable that stunning is  performed under f ixa tion . At higher 
frequenci es these advantages are outwaying the disadvantage5 0 
driving the animals to  and in to the fixa tion  un it (exanœles * £ ,  
According to the available litté ra tu re  (Ibenderkan 1987) the 75 
tension has to be regarded as in su ff ic ien t.
The stunning with 220V in  a stunning place reaches in  tte fa3511 
20 seconds an anpèreage 1 Ampère in  99,2% of the cases. Uns 
stunning procedure lays w ithin the range of tte  260V stunnH*’ 
that means that the cne ampère leve l i s  reached with 220V 1 
than with 2ÉCW. Therfore the time factor can be eliminated si11̂  
there is  no pain during current flow (according to the ava ils*^  
litté ra tu re  [EWT-Kenmission 1977; Mickwitz 1982]). At 260V stu^' 
voltage the demanded ampèreage is  only reacted a fte r 9 seconds 
(1,07A) respectively 19 seconds (1.25A). I f  these values are ^  

as mmimun requirements, at least 19 seconds stunning tine 
to be dananded at 260V stunning voltage. Nevertheless i t  is  ^

nable wether th is  c ite r ia  i s  of general value (see results 
v ity  of stunning grade).
At stunning in  stunning places the sequence of stunning is  
interrupted. This can resu lt due to various methods or for 10- ^  

reasons, lik e  automatic voltage shut o ff, or m isfureticns of &  

release tetten cn the damp. The two la s t mentioned prints ^  

required for the safety of the operator but are hindering the 
current flew and dimnuish the stunning success.

Spanning n Mpérewert 
nach lSekmde

*  1,0a erreicht 
( )  nach IS

*  1.5a erreicht
() nach IS

» 2.0a erreicht
() nach IS \

75V 2CD 0,43 *0 ,1 5 12 - -

22CV SCO 0,9 *0 .3 6 99,22 S6.82 9.22

(47 ,£R) (7.92) d . « >

2iOJ SCO 1,17 ♦  0,48 99,82 89,82 S0.&

(64.42) (25,82) (7.22)

Table II: Comparison of current flow a t three rpq-pri stunning v°

4. Objective value of stunning grade: ^

A serie of preliminary tests has proven that the corneal 
the reaction of certain extremities ( lik e  the pirching beo®01 
clews and heat application at the marge corcnalis) can not b® 
enterpreted in  many cases. In  comparison to th is  tte  skin 0 &
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26fti

'<us automatic interruption a fte r 4 seconds,
'*Î teagrIre i 11 a stunning place, 500 mesurements,

>9539 4- 0,4024 &npere.

J /
/

^  VI: A,lverage ampeerage with standard deviation a t 260V
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cn the head snows a positive reaction in  any case, which strongly 
d iffe rs  frcm eventual cramps. I t  can be de fin ite ly  interpreted.
A positive reaction consists in  a movement o f the head or in an 
eventual o ra l sign. A s ligh ter reaction can be noticed i f  an extre
mity is  held on a nuscle reaction can be fe lt .
Our resu lts show that high voltages alone do not guarantee su ff i
c ient stunning, and that by voltages over 200 vo lts the influence 
of stunning method is  of more importance than the voltage i t s e lf .

Fig. VIII: Examples of current flow curves, 260V voltage

&*tâub«ag«n

300

5. Conclusions:

The waiting ra ilin g s  have to be equiped with showers. With chi® 
a sedation and a thorough lo tt in g  of the pigs can be achieved- 
A higher an^ereage during stunning is  reached by wetting the
animals.
The driving tracks to the stunning place should be free of fcot'j 
necks in  which the animals can be stuck. The tracks should l®3“ 
straight to the stunning place. Ib is  allows a quiet driving 01 
the animals. In case of stunning automates, the lin in g  up of 
before the conveyor at high slaughter frequency leads to the ^  
of massive application of driving aids and consequently to sff01 
ag itation of the animals. These methods should not be allowed- 
Stunning clamps without release button are more confortable 
handling excluding interruptions of stunning current. The el®® . 
must be f it te d  out with pointed and sharp prongs to allow a s®0  ̂
holding of the animals. The electrodes should be applied cn 
head exclusively. The brain of the animal must be w ithin the * 
test distance between the two electrodes. Interruption of the 
stunning process due to overflow in  the ra ilin g s  or in su ff ic '-en 
instruction of the operating personal has to be eliminated by 
respective measures. Chasing of the animals with the stunning 
clamps as well as the wrong application of the electrodes is  3 
misuse of the devices and must be punished as animal cruelty- 
Stunning duration should a t least be 10 seconds by 220, 260 
320 vo lts. The minimal stunning voltage has to be 220 volts- 
stunning voltages alone do not guarantee a su ff ic ien t stunninih 
The time elapsed up to the stich ing should be maxiimm 30 sec#'“'  
The test has shown that the safest symptom of reaction is  a 
cut on the tead to prove su ff ic ien t depth of stunning. Other 
c r ite r ia  have shown that due to cramps provoked by the curr®'1' 
these reflexes can not be c lea rly  interpreted.
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Fig. IX: Mcment of reaching a certain atpereage at 260V voltage
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P u p i l la r e f le x

75V 1 200 80 40 1 F a l l  p o s i t i v

220 1 100 10 10 n e ga c iv

2 125 12 9.6 n e g a t iv

3 150 20 13.3 n e ga c iv

4 125 13 10.4 n e ga c iv

coca! 500 55 10.4 n e g a t iv

260 1 175 28 16 n e g a t iv

2 125 12 9.6 n e ga c iv

3 200 12 6 n e ga c iv

lo c a l 500 52 10,4 ne ga c iv

320 1 141 14 9.9 n e g a t iv

2 165 23 13.9 n e g a t iv

3 194 29 14.9 n e ga c iv

lo c a l 500 66 13.2 n e g a t iv

Table III: Results of the observed stunning depth
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