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FFFAEL dAEA FR2ger E53
aaoleh o] ¥hRe HE U9 vAEd =
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H3 F8 FHAA7 ARE g0l v A e 9
Q 2 a F oL A1 g o BF 7R aues ARgEd 9%

#4549 L L - e g el
253 4545 NE, L NE, L - 729 Ws)

o AA NE, L 2 I d
A =4 Ag H - 74 Z7t
49} &A}O] cluster A%, A4 NE, L NE,L 2 oA, AEA ALE A
29} AAYO] cluster Al & NE, L NE, L NE, L 74 D&
A & (shields) L L %k 15% T4
H3le 2 (valved claw) L L - oF 20% U4
PKME L NE - 9T $H
PPKME L L 174 A Y
SVSC N #4357
£8+-22)(Quarter claw) NE, L Y A&
& 873 AT 9F H, NE H, NE 24 ZE 71 liner A o1&
& B3 AF3F713F H NE, H 4% 7= liner HPA 0] 2 &
ghoji} W) A H - H o F7t
e 37 T4 H - H o0F 37t
=2 3F H NE N, NE <Ay =& 24
Z gL A% NE, H - - W3} gl The gL
HE dEde H - - b A g o9&
Hlg&d WA H, NE H
244 &A% NE, H NE, H ®3 zZx dAut 9438 9
A clustersl A H - q 79 =7}
ACRSY 371 33 - H 7#a F7
A NE, H - - W3} ol g3t 4
AHEE NE, H ok 4%
FEIE L L L 50~70% o]k A1z A

L=4¢ 2474g, N=%& 4724, NE=AZged 9% 81

Aute AL F5F BRE EE ATy 240
Houvzg HAPAAHHNE RoltHKingwill e al,
1970 and Meaney, 1974). 5000ppm % A %A
AHEAl REF 2L AFA 65%FIoA
TaEAE 7% BFoE Yopdth gm
T AYAE 0% 15%2 2ozl

Aot 2718 do A7d g0 F7its
AL A AN WaHY (Nyhan, 1969;
McDonald & New bould, 1970; Parleen,
1970;New bould, 1970;Consins, 1973;Cousins
et al, 1973;O’shea et al, 1975, 1976, 1979, 1981
and Schultze & Thompson, 1980).

M do min

1) WIROIA FLEER He BE

(1) PEFltk #LEEEE

AHE FFEEL AV FHSA ALEET
Aty AN oF 50%9 AAIEES F
Ak (Newbould, 1965; Neave et al, 1964;
McDonald, 1969, 1970; Schultze & Smith,
1970, 1972;O’shea ¢t al, 1975 and Philpot &
Pankey, 1075). fr$4%o] Y& 49&3 #4
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H4 #54 A58 AZZN) 9T 2 4 A = 204 AR, §FIM FFRR(BL )
o125 Aol olg ARTEANA B ol 29
(a) 5 i3t 87 = a7
FELE-gd, 55, ¢34 (2) =% (udder creams )
FFad ol 2EL vEE 29E dngew 4

a
clustere] o} FARES AL 429 2Alolgt BN
AR e -2 Tz 7 $uto] Mwd Ylo] Brh Aleranderst

A= Davies 1979).
e (3) Fei2H9 Foid

R cluster/t SHiA] uetol ol vt ©
uster ¥4 2o Festel @A ol A% 29
dustor 27| A%} 25 Aot g AAEQ FeAe AREA @
e & =0 org golu] ARSI AgA o] duE
Sk 3] FEL o] FAE H23p AT 1 o Eoltt. A
71 ClUStET_T‘TT pipeline 0] 9} 71 FAA Zel(claw) AHEE ARFE ETh
2995 g s 49 (4) ZHAre] &

() 2& 29 frolA Foe iAo £& BANAN F52, FFAA F
ol 57 i H) 27 FR(ge &), 2dA 22 Ade w7le &
claw#) A% shie) 24o] frh F{A &of 9
A& o) gake AHE Y Dodd 5 1966, Neave

(@) PF F5Te L 1971). e Agdgd] Y@ Sae) FTe
dees sdahA) QrH(E 7 BE)

S (5) S} Az

e Davidson{1961)& W YA Algo] F53 7

ner B & e HAFUL. FHE KTFLE

i ol Ao} iz AFoR A8 Wri Aol

LAk Zha aen RHAT B 2719 24
| g AYANE 2o

Bt FELEE R ol A =5 2242 F4A FHAENE FR9R

w7 ZaHR oY 7 REE A 2 oo AlFS Bart Bt o8 Sua RS

GHe dol dags. el Abge 7 AFBAl stk 2ed sEl
freasAde dsA st Edo]l UL wo ol m 2w go] BAETh 1@z MF

FFLEES AdF, #5959 A3 adu & aolA 4, %g_oﬂ/q T°r-‘;:~i 297 &8

59 A7 FaE K Neave 5(1969). 245hA| Eate] AEH(Dodd 5 1966)

o @ue FxE 85 (lodophor) AE = Newbould <} Barum(1958) 28] Neave(1971)

9~12%¢9] elMglo] olok @H(Buamley = ABcfoz A4 AHS #% o AFs

1980). okAIEol e G5 425N (Naocl)ol] & 2 Zdvz w3 I Y&e& F 8(Neave,
Al 7F £ R okl 3do] 7%9 §54 1971)e S
A IX

A7F ZAE ek Neave 1971). 58 A& Zarkower & Schuchenzuber(1977)= Z-H3
A7e) FEel A3 FAMEE Ho) ozt WA EAE AARog 28 715 ASE
ddE FHdy e wye FEHAT giv 970 989 Wit ady MeME 48
3l Bawo] olg Hoz AT fubde] Aol A Algo]l dAE FFd Je TEATFTSF
HtH(Neave 5 19697 Bramley 5 1979). #%4 = fYsiAl ZaHEUT. AsAZ FEAHA



ES AREE A A3 K545 53

10003 29 424

- > = U
il 0.6% 0.6% 0.3% 1% 4% 0.4%
ALg_Hs A 25 agg g 44 B gzz94 d
* (2o =9) (299 %9) o=
A 0. 0% R - 0.29°
0.97 0. 36" 1.0¢°
B 0.46° 0.25° 0.47° 0.17°
0.66° - - 0. 60°
- 0.16° 0.32
c 114 - 2.94°
1.35° - 114
0.23° 1.95° -
D 0.16° - -
1.96, 1.05
E 1. 494
A=Schultze & Smith(1970) E=Neave(1971)
B=0sheaetal{1975) b=Ad e ENY
C=Philpot & Pnakey(1975)  c=<UFA4AY
D=Meaney(1981) d=gdas A2y
B 6 IETF FE3 R YANAN FF42EA AitEE A
Aayg-—yolde xe7dd 10g BT
AP 1 2 3 4 ARG T
x g
H 2T 4.28 5.10 4.29 4.27 4.48
& = 0.93 2.35 4.06 3.2 2.96
F-EELH 3o = 0.45 0.18 1.66 2.33 1.15
¥ 59 DE = Meaney{1981)

7. fEulA) g oA Bl 2 Si. awrens7}

ST A Sta. wawsoll ¥10.F 2P 20 RHAE 2D

xaog
o o] X ol2)] A2l Sta. wreus F3 B.ol+ Swabs%
s8d Y AR5d 4% ARRE 45 FIAET #5
v 3 : 0 29 63
A5 Foledd nF A3 0 16 39
Neave(1971)

T YR e &F B AEFE 22
Aok gy g gl oig o] ghEaAE
AEAE ALY 5 HBushnell %,
and Ruffo$} Sangiorgi 1980).

Wilson(1955)2 A £Z5ARA AEAE
Str. agalactiae?} URN0] He AFH #HA59
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#FA2E FHAT. A FFASL FAaT
33]9] AN = HostAtH Edwards & Smith,
1970; Bramley &, 1973 and Sheldnoke$} Hoave,
1980). ol HlEHAHd T AFA AgAlE
gL FFAE 297 Q.

AMHoz FEAE & Je A

tlo

g3t



B8 450N Suwms7t $701 AR dFe 97 BTh (|

i
H 2¢olth 2 A= A
59 A Sta. ureus 35" Zagdh (i
ARA 24 23,000 el ol
F2 B9 EAK15%) 7,940 T AREE

) A5 SFAAANE FFE B

SERSE:EERETD
A

P
=
9 ARG Zae A
i3

FIARS 4 9o

bR o g FUHGriffin 1982

EAH, 3], Folsd 1,790 Pers. Comm).
A, o, T 1,630 Adgel g Aze ave AR @
FaMH, vz, Sl 937 Sold UER gttt $9dzst 8AATE

EAAH, 32, & : 630

H2A 4, 35

AaAE, &2 & 69

o], + 128

AARE AR QAY AR E 3
7} 3= 18swabs2] HH

EE goRog {FFEo|

(Busshnell, 1980 Pers, Comm).
2) A0M 22 Mzl 24t

(R E 7% chlorine 5% 600p/m) Neave (1971) (1) —'—é"-Ei.’}.Ei(cluéter) WA
ol HdFe WH AUl & wof

EO $%8 30| 2o vjdlo] G2F £M0 2t FRF

B. cereus CFU/mt— B A A B.(F2)

1 2 3 4 Hat
I 117,660 57, 800 31, 600 56, 830 ‘ 65, 973
2 16 216 56 23 77
3 20 20 3 7 13
4 17 33 27 33 28
*=Skin milk 34 10° W=} 10°9] B. cereusol B Aol HF
Hamann(1982)
H 10 AnAo) @ Bdol B & HFA K5 oo s FedE dF
AAY Claw Al¥ Claw
g s | AR AR
12 2 3 4 1? 2 3 4
1 935b 2 1 0 555" 0 11 0
2 477 224 64 104 491 9 3 0
3 330 161 49 98 440 1 11 0
4 269 130 28 11 255 1 1 0
5 212 77 5 16 180 5 1 0
a=1~4¢ & 4 %, b=HFE §F Phillips(1982)

BN 29, 4389 99N S awrews LA A 913 o A2l i

Cluster 2 2] 2137k AALR 4 Clusterx} @] 3 %4(%) o} Cluster? St. aureus 3}
BEE g A 5% 19 100 100, 000~800, 000

Z+ Hypochloride <=8 3B 19 100 50~2, 000
66CE &% 3 18 22 0~80

4CE & 35 85 0

&BCE & 5% 530 0~15
Neave(1971)
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A9 A&7} HcHphilpot F,
1975; Jasper & Whittlestone, 1977;Haman &
Tolle, 1978; Jasper & Bushnell, 1978; Woolford
%, 1978;Ruffo & Sangiorgi, 1980;Hamann %
1980; Whitllestone % 1980 and Woolford %
1980).

Woolford 5(1980)<-
Yol Alate] 5o |

O

la 4e 6% AHA%
A doldeln #ol FAHGL #2 mel F
Atk Az AR Foly s #FE 9
o Qe AEse) Bage AYAULY A
AujolA 2t} ole} Wad ABE Kiel(E 9)

T HauFch
el 2H(cluster) 7} 7HA-% ZFAlolo] Qe
BALe 28 $HE Zd(claw)dlA Folz =

o7tk o] Wom AfAld 2o FFol A
Foge 290 st Holth(phillips, 1982),

7t ol AZAHE=
W 2wl B e
Za"th(E 10 #F=2).

(2) Zel2HE B2 F AF

glol (liner) & & WHT9
A2 itEE AL #Aa 3 =R
A3 (cluster flushing)3he= ”c}‘ﬁ% o g 7k 7
A A geldel 2o
zZed A$E FHzH JAA=E
Atolo] s thF Mol EAsteE 9
o] B TH Jesper & Delinger, 1975 and Auffo &
Sangiorgi, 1980) Fake] AlFAAL gholy 9
o AFFE &C Bol 525¢ Ze=HE &
= ?l’%i g FA)Z W (Davidson & Salvin,
1958;Scott & Needhan, 1963, Newbould, 1965
and Neave, 1971), =A% A|A(Newbould and
Neave, 1971), 3 AAI= & 9FA)(backflush-

ztzteo] Z(chamber)Z
HAF UFolFol

12 AZFE W Cluster3HA 33 1 o) 9442 Az (AET /A VHEE)

A7
p Fru € a SRS
2} Auk§ o odE GeeE
T I A T e
=2 AL o B L E
\ + - + — — _ - - - 25/36 2.5b
+ - + - - + - + + 2/36 0.2
5 _ _ - n _ - - - 11/36 14.3
— - - - + — + - - 2/36 2.5
. - _ T + - - - - - 630/1404° 0.18%
- + o+ - + - + - + 363/1480° 0.10

A=Murnane(1953), B=Davidson et a/.(1954), C=Neave et al.(1969)

a=FIN Y, b=AAxZAY, c=TAA] EA

H 3 gl vZ g s e 24y v d s FRA(Rdxg) Aeld dd AndE (1000228

o 3 A174)
Al A 2T
A a‘ FAAF (2D TD) dazs 2ol MAAT A
2 vlel4 29 29
Ll 116 116
A A ZhE b 0 6
717H4) 260 260
F & A& 1053 89
AzRE & 0.0016 0.010

O'shea & Meaney(unpublished)
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H 14 FFAF S aurens 2F 10° CFM/ el ) A7HE & (10005 %)
Al d8 8§ 35 2 5 7
R ] At} Aot 1} At Atk ek
FAdfFHE 26/60 0/20 12/36 1/36 12/50 1/50
AxaE 5.0 0.0 0.53 5.6 0.45

E 5 2710 55 2 A4S s AFAgel o
8 559 43 us
(a) A E A gl e Frde] 432 et
RS
(1) f5zde 44 45
33
5%
4 2]

(i) 5] A ¥3)
-Keratin B}#

ing) #A¥H Bushnell et al., 1978 and Jesper
& Bushnell, 1978). Neave(1971)7} A3 A
Aol A3 ¥ 119 Ik
A7+ & Eﬂd’ g 979 e #da
AgE Al deAs BHstA otk 3
3 AFE Srol 93 AR ]
AU S gL 722271/ 3 cH Davidson
et al, 1954 and Davidson, 1963). 25ppm®]
lodine¥ 88t F12H & AL HAAE =
otk 279 opAlge] AATh 1Y 19
o ANFdME A7 FATH Bushnell e
al., 1978 and Roffo & Sangiorgi, 1980). Z¢i
B 3 A4A& Mumane(1953)7} A#dg 7
2 9% =ANESE =37 AT AFAE
20919 FHUFT(E 12). ©] #HLE Sta. aureus
Zhge 3F3A EFtH(Sheldnake & Hoare,
). 199 APE Aok AApo]l Fe
AFe FFLES FHA AYEE FHA A

32 Fua B AN Dodd e al.,
Neave ef al., 1969).

(3) & FF7IUA S8zEHAdA FY2HE
Hh

el

ﬁ}o

1
|

1966 &

Ho

_.,

ool HAAlA Be

FAE
e

unitt HHT
5 Uk &F, B2 vAETS AH
=2 el A & Fy ozl Al
ol 51 53] golxeglel] B {7t &
Zujolt}(Leonard et al., 1970; Whittlestone et
al., 1970, 1972 and Whittlestone, 1972). 9449
e O'callaghan®  O'shea(1978)7F  #23}
Ak v dAxe ke FeYH g0l
e 7170 AQlstae ZAfael ]l 9
A oollz FRoz Uy ddle A HA &
=tk %, unity Qgﬂ]%‘ﬂ't :}‘%J\E} Z:L;{]ﬂg‘
Ak & = Qo) A Ao unittl] 2wt
o WYdF olFdl UM FaIAE HA Fe

W > rr o

a9 Made TR 28 Adse F
(string) & AAFES A SeiFo e
Qg el e A9 e sA ErhJasper &

Bushnell, 1978).

(1) F 2f28e 7 29F=ge A7)

of 3% = e 5
U lE A ohdr] el Awg A" A
$EF dFRTEE AR vt XFEG

3) &2 & BYOIM BHeR el 0|

zx HATFY vector®Bx &2 T 4 ¢l

= Ae gAalst = gtHWorstorff, 1970; Baer,
1971 Worstorff et al., 1972; Thompson & Hayd-
en, 1974;Thompson & Schultze, 1975;Gnff et
al, 1980a;Hamann et al, 1980;Magee,
1980 Thompson & Sieber, 1980; Woolford et al.,
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1980 and Philips, 1982).
9 o5 WEA BRBoN Yojuith
. goliE Foluzl AXWA Bako] wol

F719 Bg¥e] o|Fold wo|tt. MFF3F
S AFEA] Jasper®t  Whittlestone(1977)2
cupl M cupL 2, FFAMA FFZ, Ldar &
2 o] olFded = PMEAR (HEge Ay
Tolle & Hamann, 1975)% 7%+ 2 W3t ¢l
& 93tk PMEAMuE Ade {7 Bo
At el A¥gg /T LS FoAEE

3} oH Whittlestone©] Woolford et al., 1980
£g). o] /e E32¥ U #olF By
g <lzjel 710%E efnl g
Agol Ye v} #Fo] gl FHFA
¥ (PKME$} PPKME)& 59 WE&& n3
e Aol ZALE S tHHammann ef al., 1980).
o] FAu|e] A4 FolE g AAAAY. 17
U AMu] A ZAE ol2d F Jth

(1} Claw?!

PEMAW A unit] HAF9 olso] Erhx
3 o]F (Jasper & Whittlestone, 1977) Hamann
5(1980)0] ¥ claw7} AMg-EolAofgt o] F0]
gz #AsHc. 2L unitd HHEA AT
ol5 & Azld clawAlEA L /I Fol
A F719) ¥%(351/min)e] HE2 {5t
zAddd. 28y Z2 28 AAA shield &
valve’l Q1E claw?l 718082 o o] FuA]
AL-gs]oj A ok T Giriffin et al, 1980a).

TEAY AHAEEL 394 PPKMEEH
2H AHGF #do] JYodhe AR ekot A
A #F{7] vhe @A YebdtHHamann e al,
1980).

T A2 22E clawe it T oS 7
A71U o] clawBEol Wid #HAES B3

Stk valve’l A& clawe oF 20% A7EE
S #AaAAh 28 St uberis®t Str. agalac-
tige?) T A B} Sta. aurensoh 3 NI S
o] 2 Gniffin et al., 1981). 2L unitt) HYHF
olFo] ZAHE 2% clawde 23A YA
A5l KFEAFolo Mol Ado] glojAE
o] AAA ojde ofF HIPgAE @
pig= o
650

Lo e N

o

flo

S U TR 1y

A
j
hu
KN

o} ojur} e Aol /FFFLZ &F

Kodor

A=y o] #ol 9¢lo] He AVt ¥oh 5
3 Wit 520y I 29 de Afoldt
(Neave et al., 1969 and Bnamley et al., 1979).
Agay e AH7] AX7 WaAETSH #

gos AL F FA5A Fu FFAA

5 23e @l mId #@ste dEd AL

=% BHEd AL FE /F, FFT ¥

glm o] B A Eo|tK(Section B). &
& 2§ AAE] FFH HEFH FFHES Y
Aol Fgol e Aotk S A
SER HAE ¥ FEST

ol WAy H5BY BB J¥E FHh
o] oM BA HEE #FE de AT+

i
S
T

A

Az 4o #AF A
chaps Teat barrel] €3
(sores) o2 T2 L o] W9 2o, 1
o]B L o]So] WiWEA ARELE FAHT

ARge NEE BE Fupf AFo] 10kpad
Yol AL o £ WE ¢eH(squeeze) 717k0] U
% Zu Z7}3ch(Jackson, 1970). 223 7]
ol =27 H& 3kpaol AHAI(Parkinson,
1979)¢} o7l YR Zobd AdAA #HEL
34x ¢e W ol drh(Mein et al, 1982).
we Az (o 80% )% EF teat SoresE F7t
A)71cH(Bendixen, 1935 and Bratile et al., 1959,
1961). teat chapsdll & ZAFFFEL T &
3 A8E gith

gal&de] e HagHQ W 93ty
Z7}8H(Mein e al, 1982). FFF 5252
teat chaps®] 7178 #&AZTh lodophorE A
441 #R9 BIE EAM 9% <139 glycerol
£ 7ok

5) M3 AIY

A7ge] giws] L& v&L A xEe A
FFFAENA 71EEY SUkEE AEss
FF AAEEE FVMAYE Aol olF oA
gtk o 39 APPeL duz uxe A
aF40] o= A & ¢ ke Aot
I ARE ¥ W} Be FEd ol & AT

F 23 (Teat
]

lo
e
g >



ARG ge A7t drke AL vl

FTRe $I9 BB 27 Az A%
she oldaolth. S5ul BUA Wk it

o (i)

ata), {59 ol f5d 2d) (i) f5=
= d 3 5F 293 A9AE
}.

1) Keratin 22|
Kerating §5#olA o] Ud §5EFL A4

Yol AZsle FHS A9 4o #HIG
(Murphy, 1959). fF&olA keratin® H2je
A Z3E 93 oud APAME FHH
A ¥tk Mein 5(1980)2 5% #99
HEAF(3kpa BAW)S +F 32 &S0t

o] fittn F&Ach ol keratin ¥elE 2Holu

34 f50 AHAE GE G BE}
A

% Yl F, o] ¢$HL K58 WA keratin
o] dog AHA e FEEC 74 dF2

2 ZAgse wFolth. A{FEL F2 FY
keratin W&l E Fa% otk vz BAEH7) 9§
o] }{section B).
2) RS eXa TRE
FFE HHAE JrEel Y =
Zepdolgty gt §-F
F WrEo A s Aolrh
o]

| -y
=
, keratino] e H 1 FFH# FY=3

o 2
R
J
uﬂ__?l_;
2

o O

4a
4
e
o

(i AN oy ol

i
S
)

2o A7FAEL F5359 whH(eversion), I
(erosion), %3 (congestion), % (edema)
a8y AVAEEAY Frte 5 AITFEL
BA 7} Ak 39 oH Bendixen, 1935;Smith &
Peterson, 1946 ; Stevenson, 1946;Neave ef al.,
1957b and Walsh & Nyhan. 1967). & ¥

P
0
Zol 27HHE fEEEE AvMInE A 9

Aol AR7F Aok Sta. aureusd FEOl FFF
Ax s 47 e 229 FAE Jdout
(Vdall, 1947), A3+F3 2A79E& Aloly &

1
B Akl A TH Rose,
1943; Johnson, 1944 and Little & Plastridge,
1946). o)A A% AFFES FaATE 432
B Age addoR Fahe 2EAEE A
25z AREE Aol ARTAAES FEA3=
k2] ¥at9cHHopkitk & Palmen Jones,
1943 : Mochrie et al, 1953ab 1955; Gregoire et
al, 1954 Porter et al, 1965 and Neave et al,
1962). 28 oA R(RANANAME FHETT
of W ZAnz P3| SHHEspe & Smith,
1952 and Braund & Schultz, 1963). Olney®t
Mitchell(1983)2 H|ZE$+2 FAFTE 35 50, 60
18)3 70kpa® AT 19U3ES} AJFAlA F
Al ST FE(SceFTE FE)AE A7t
gtta 3ok 67kpa VEFES 42%kpa JEF
200} Sta. aurens NFFEOl =L, WA Sy
agalactiae= 1HE UATHNeave et al, 1962).
A ge B e ¥
28] Ttk F5F A
erosion®] U< 2
EAE fF525S F MR o7t 8l
2 tH Walsh & Hyhan 1962). Golton® Mahle
(1980) 123 Langhois(1981) 52 & 5Slkpa
7} 3dkpa £ 42%kpa® Wlw3 AFA] HEA
o] =717} 9k m B 39k Schmit(1963)
=o AFFFS 8lkpad L% WHEFE

o
oo wAsY} Slkpa AEFFFS AHE F
72 f94oz ¥A =il 43kpa T 34k

BT 5T 37 ggon gk FA
= nzeFodt Aasd o7t HNlT
(Nicoli et al, 1977). ©] A% dAY 22 ¥
FEiw gholy mnmaFe W
AeE AFgEe] E4E

A3k Aol ok

_{

AEgAY, AF5EE, BF
#3539 dvaluest AF7
ZAH(section 5).

4) =R (overmilking)
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H 16 A998 A A3-F FF(FF 10008F A729)

il £ A B C

4EEF T1
8E-2 - T2 -
AR - Ti¢ T1d T1 Tl T1
A ARAI 52 - T2¢ T14
28] B AHAZ ' T2 T2 T2
43] G FFAIRE T3 18/96
b Tl 4/76 19/40 23/40 5/24 0/16 0. 20°
A7+EeT1 0. 89 2.63 3.23 0.37° 0.0? 1/96
U7 T2 16/76 20/40 31/40 2/24 0/16

T2 & T3 0.02
A1 748 T2 0, 35 3.85" 4. 35° 0.15% 0.0

al AAEZEAY, b JAFTANY, I MFITF, d: ATF6EF

Q18 Aidood et af.(1950), B : Neave et al.(1957), C : Mochrie et al.(1953ab, 1955)

HAgE odd AR §5F WRE

7FA T Peterson, 1944 : Neave ef al, 1962 an

tjo
a oy

Thompson & Sieber, 1980). Peterson(1942)&
ghold &A1 A4 sy %2 A4

EAel 3 E #Fs A o] 9 fFoAe
A Thompsonﬂ} Sieber(1980)& clusterd 2
Aol -5 Ase Z"o’\]’i}’\] )

a (S gy
&7 Ue 4 Ao Al Felg #7) A
At SRR waAE 93470 guel gudE

Z_I

FHE A7InE ZUHES BHo FAoh

Peterson(1964)-2 43 20%, 263] 383 ol-
szt 19% 9 FidelA B2571 "dn 8
RH WA F FFALL 29). wad &
Z9 fFoe] AuMdEet AoMzd °}Eﬂ°ﬂ
Y, 28 a2ln §Fo] dojdth o)A
42 SEAT ity
=EFE Y o g Ay ugg W@
=t

9 bz NFARE F5F o] s 7
H2AGFE dTo] 3 (Mochrie et al., 1953, ab,
1955;Manunta et al., 1966 and natzake, 1978),
¥ #AZR7E 5, 10, 158 Holx zAaiuy

Fgele 4F2 A FeHSnyder e al,
1965).

Hafo et s JFe FAX}
&tk Dodd(1966)= #Ha§ 1 AAze 94

AL 2 % Qoka o Agsd @
o) BARE WE TR Be S3o]

652

dA g 3ok, Rabold?b Pichler(1980)&
H A7 2ol =oa sty #FRo) 48

Bty 8EY Aert Aol SY3A B
(Dodd et al, 1950), Neave(1962) £ w]<£=3l

AlEE ey 71 ZHR9 FPo] e W
Hoh  Oshea(1973)= 2& UY&e xusdzn
Ath. Bramdsma®} Maatje(1980) & @& of9) A
ol A Ul ME7L 23590 Ro] BATE A
HEhz stdch. Olney9t Mitchell(1980)2 16
F vZFES FRA 50 EE 70klpa® aHube}
SEOIW HERFAE FHAZ(SccFF )l Aol
7F iz skdrh A A cluster A A} AHEA
A st & A E &ole 2017} §1tH Radcilffe

o

et al., 1972 and Freckeleton et al, 1975). 2u}
olg e APIFeL FANA g=
(Philpot, 1972). ol %& #H384 AdAs
o},

5) W = (Pulsation)

52 W Echamber &2 7+E 2 FY|7t &
o] 7}x AZO 2 HE lymphe} BN IS &

©tHArdan et al, 1958;Dodd & Clough,
1959 Noorlander, 1962; Madson, 1967 ; Williams
& Mein, 1980 and Williams et al, 1981). &%
d linere §F fFoz2RE AFE GH@EA

R 3K Thiel, 1969; O'shea et al, 1975, 1976a,b

and O’callaghon et al., 1976).
EHAHA HFo] ofug AR g FF
 AE7F glde AL linerFE9 WP S



agdez HE3BZ EHo] GAETHThiel,
1969). Z#i9) AEL 713 A viw3 An =
& Y liner’t 52w /5 floll oF 10kpa®l
4HE €= Aol "asittn AAA} linerE
AFA7e 2 FF 9FY FEFE WAz
TF#HY keratin ©]%& AR FH(Williams &
Mein, 1980 and Williams et af., 1981). 3H#
Phillips(1965)& &5 ¢l o] @ 7BIAES
SF2 B9 linerg AM&3lnz # 23& Fjof
gl F3%ht}d, Newzealand®) & ZAME 2+
7] ®Eo| ZAgo] oW AHGdE EAHC
SCC7} 30% =7t 3chxn & }H Parlcinson,
1979).

FFFEY BE9 St He HEue #
A¥tH(Smith & Peterson, 1946). 3 Hulo]

7k B328o F9sok  ¥H(Bendixen,
1935 and Bratlie et al., 1961). F7}5= $5¢
o] e vEEH #5 AAEH Mein e
al, 1982). &, W57t WS We A7) H&
A4 WEatgo] et} Kingwill(1979) %
Sol &3] 702 A (breakdown) A3 F
A7 BAE = UASE BAFAh

Aol dig #WEHy JTFE A
t}. Madson(1967)2 75% W 3v% &% 27}
e AL 20x9 s5xz2 ARGl

wAP 5% Ble fEEel Frlkskn
Fo] FAHEEZ Crech pied 2olle FHEH
3 3t} (Hauptman, 1968). ®% chamber”}
T3 Aee diged =2 Rz 2
F#7 Agdeol EH(Noorlander e al,
1958 ; Guallini, 1965;Probst et al, 1969;Fell &
Wittlestone, 1970 and Jackson, 1970). H]<=3}A
HgaAgl Wee AHRde F7HUH Mein
et al, 1982, 1983). 75% ®EH|E 50% = FH
of v3lH AFAALEL FUAIIA Eede B
3= 3% o]t (Bnatlie e al., 1961 ; Manunta et
al., and O'shea & Langley, 1971). EF 2{7]
of Wxo] Qe AL AAAEL FrHAG
(Bramley et al., 1978). liner’} W 55712 0.00,
0.17, 0.34 23 0.51%<) ¥t o]o] 3|
o) 20/40, 11/40 1@]3L 5/39= @] o]
Fo]AHReitsma et al, 1981). ©]5 A FHA
ANHE AL WEchamber FEH 9] D-valuet:

o% rlo o
o g A
N

Az

2

§L dlm

Y 82 rxodo o 52
£ Jo o o

15%7F F3 = ojol drke Aol
258 do WELy Anigs FFliner
o 93 @ JA BS¥UHArcltan et al,
1958;Dodd &  Clough, 1959; Noorlander,
1962; Thiel et al., 1966; Williams & Mein, 1980
and Williams et al., 1981). ©] 248 #53 s
79 =213 ZA7 drh. ey A8 &
o oith 18dl 1205719 A& gt A7
&9 FAE Jdou v AU FFHA &
o 93 AL At walsh & Nyhan, 1967).
zZte] AFol = WEHFe a3 A a
b, ¢ 183 Dvalue® F WE&Ee} HZo] 2
ol 7F UK. Afifi(1968)= WELE F R
50Rt WA MRt AHE B39 44
o] glE HU-$9 Aoz SCC7t wobg g &
Astgdeh. WESEE 30, 50 e 1208 7ML
e ZAERANA AFAE FFAF(SCCH
Aol o) 7t YA Olney & Scott, 1983). ©|
Al @77 199 ol
6) liner&dA|
liners 29 F+% 71A7F AFse 224
Rrojr}, wEtr] e 39 ANZHE &
o F& 799 ¥=8 & liner AHE-0)
g3t 2419 B9 lineres FFYH X
ZEL Hong $FAA Fdo
(Beckley ef al., 1964). 1 ¢
39 lineres 759 Y
(over stretching)dl 9&FE & ¢ A& 7Fs
| stkz stk a2y T5A =3 b3
B3 28+ 53] A th(section B).
Schalm¥} Noorlanden(1956)& ®-& F9 liner
A7EeS S Azt st Wilson
1950)2 liner 719, 1% 283 YTHF-EY F
ol i B4 A FAHIHE
7). a8y 2 AEE gtk g FoA
linere BAA WE linert el 4
& dlolgta SFATHAZEL ? ) (Watts, 1942
ab:Neave et al, 1944, 1952;Dodd et al.,
1957;and Murphy 1960). Murphy(1960)+ %-0}
THE liner®t FAA WE liner Alolole XY
AR i3 FJAd2 o 9. 2 F
td$=  Holzk #W3Hd. Wilson
(1952)& 1%l & Hof WE liners 217l
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DY A B

*} 2] (Ratio) % 50 75 100 66 66 100 66 89 66 50
o - SR FraRUY

wiad 39/58  43/58 4/40 4/40 2/36 10/36 8/40 8/40 7/40 5/40
AR 5.88 6.25 5.56 5.56 3.13 16.67 7.14 7.14 6.25 6.25
29

H18. 23A v a3 (linerB 3 ¥53) AEol g 7Y & vn(1008:87)

s Liner Liner+EU¢H = /5% 7 ) ’\\17&93'%
- 2 0] (mm) 3EF R (AAxE)
$Z(RF) 148 10 14 1/72 0.12
#}3(LH) 148 0 2 2/72 0.23
#H(LF) 125 100 100 10/72 1.16
%% (RH) 110 100 100 5/72 . 0.58
Mein o &.,(1982)
H19. | dukEQl o) 57143
1 8932 28 Bw-8(droplet)d] 7
2. vl e W&o F4 B4 (inertia events)
3. 1 ©olel(Shg)d 2
yo = o sa & Ho =
4. F& energye $0jEl e ZE2E 454 ¢S &0 oa Ae AAY ek,
5. ¥ energyt ¥Z HEE & )

E 20 AFHYA A5 A3 Yol M= 3o 240 A5 E
PR i ZAHAY 233 38 AAPIY) 349 line I
oy TR ESMALE L AFREZoYN F7
. h e e 1T 23520 2Ry
1. el ABCDE ? a1%¥g  1gg i g §ra =4
2. $A¥E7] FGH ? a9d 289 ik Ak B FHY energy 24
3. A3us I ? ? ? girt gtk W e Bwe 34
of B3 Z8aher] B
4 FIA9FEE JK ? a3 3239 $Esld An L f8uA 33
5 M-St LMN k- 1a agqg a3 1%t a8t gAY AE
6. WARS-uE 0 ? ? ? ? a8 W3S AERFE WA AN
7. unitfy 7ol % P S88e 239 $49lS SEUS 8L cluster) REH 2L ALE9
_ ’ ¥
8 Fx§ ] a9 a3g a8 a3 a8gd Il 54 AR-FAE £ F
bR T
9. 371%% Q $49s 489S $ERle  I¥Y SERle AAA-AY BERozZ 3%
. =
10. Laser@ A Q agg 89S $88le  I%d S8 BN AR AR

A=Thiel(1974), B=0"Callaghan ¢ &.,(1976), C=0"Callaghan & O’Shea(1979), D=0Shea ¢ 4l,(1975, 1976, 1979), E=0'Shea
& O'Callaghan (1978, 1980, 1982), F = Thompson & Hayden(1974), G=Thompson & Pearson(1979), H= Thompson & Sieber
(1980). 1= Nordegren(1980), ] =Worstorff(1970), K=V.. Baer(1971), L =Worstorff ¢ al.,(1972), M =Hamann et ,(1980), N=
Dodd ef af. (1966}, O=Whittlestone ¢ al..(1980), P=Whittlestone(1972), Q=Woolford e al.(1980)
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§ Hf
ol

< liner2 wAlE2 FAHAC L st
qmatA o)A liners 7FF BA FwE e 7
HAIZAH(Wittlestone, 194831962 and Wittles-
tone & Olney, 1962). Brown & Dillon(1965) 1
2] Dillon{1969) 52 W& liner(31. 75mm) &
F2 liner(19. 05mm) Bt} 2F7F @2 7+o] by
#0n dqok H& 7Y linerd 7MF 2 G
PR EANA Yehd

ZA e} APAES linerZol| Gag b
= Mein et al,, 1982). OlWE liner Zo], %
Fo| oldfF fFo| FE3| HEHA &g o
olt}. W2 1Y liners= & F579 AL 58
5ol o WFo] & FH linerol A Auf ¥ -
AL AL 79 linerit} Bohs o) 9 43
AA AL At

A G liner HAAAL FsA 2o
7Fs 38ttt (section 3).

8

3. MiZEe RRR XMEgol o7|=

Endotoxin(Thiel et al., 1969 and O shea et al.,
1983), 94K Whittlestone & Jones, 1969) 1
21 E. coli (McFcEwan & Smamuel. 1964) 1
3 F5F A H’\}EIHL} g HzY
[s}

YA BYPAY e AR g7
o AT BAAR A A,
7] ﬁo; Fed Be s7Hel Fadow

AH 9 oZ Y o

e
.

pas
2
=
=
SO e
-
-,
o
]
o]
-
o

i
i)
e
2
=
=t
o
K_O

o o o 0o
i

e

’ NN
Y
Iy
oL,
g

<~
R
~
HH
4“-«
N
2]
lo
it
3
3
o
o

iy
~x
)
)
Ho
s
ro
2L
=
2
ki
i
i
rir
e}
rlo
’F,

21l Slth
£ colivt<2 34kpa®]

oA REskl fRae

TSR

Samuel, 1946). Endotoxin

9. Sm/39} AN th]»fr] a2l
FIH Thiel et al., 1969). 1w G2k AJEA|

=0 A R] e

L EE £ s

e

2 gk Whittlestone

gl oR fFEe BAHA

=

2373 H McEwan &
O

HFA] 6.2 Ei

il

FEBE BESA
[e=]

& Jones, 1969). endotoxin® F5F7} endotoxin

1 R4
& FUlEAA, ddE
elo] Wt O'shea et al.,

3]

=
O
'L

1983).

of #4l& Wiz F54E Fdstn 2dHA
2! linerd] mne A%
CousinA &

Hulw Atojol A7 A vbehd 9l

o)

CooY g

(Cousins

1973 Cousin e/ al., 1973 and Thiel et al., 1973).

18]l 1~20kpa FAWIE

;g.‘/ﬂ o} O % L B\

-

- o] TH Thiel, 1974).

s A X dds] HERS

ofeIRizke A deAz] gkt Cousins

(1973)7 A ATE o

Jd ekl ole AlgAl

1 AR
2 .
2%71 iﬁ HE 9= A7A 7k ozl o Sl Ur:/}ur Al e
= o oltt. hHHFETL Aol e Atk R F
“Lﬁ_lmpact g Helot, o7 AHAEL m- e 24 ol 7b 5~ 10mo] 1, WA £Ei= 1z
pacts?hE §OolF Erh b TS WL g 500w gEne 0.00120 Eas
B 19 wE gel o= Adolth ol & 208 o oy grue wgz #5elM 2749 o
H 2 o3 #§7) A7) Kolgo g g 3w AvA 9 gl He
asl 54 _ EEE I
N5, clawd L & 4 liner ¥7]%4 2
B1E ESR S E ¥ 2oy HES cluster) A
F25Hs
A 22 2989 34 + - + N\ + +
vy 2 2e 24 + - + + +
+REiE 24 + - + - +
22 energytd/E & + + + - +
=2 energy Y22 v 3 - - + - +
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B2 A5 2de] tia A7leh Aol @ sebd 1Be) 93
‘ EER 492 495 A4 04 5
™ "o a2 £33 44 #9448 ©9 42 &3 42
d9s 9 8 wYs 908 PUSs 9 & PUs 9 & UUs % &
FC 15/20 1.04 44/76 1.85 52/92 1.59 21/52 14.29 23/48 16. 67
fc 2/120 0.13 21/76 0.89 54/92 0.75 11/52 7.69 10/48 7.14
Nyhanuete, O’Shea & Walshe(1970)
2 v A 7 =R ) A 7Z)r
A8 Uas 9 s g9 9
FC 13/60 3.57 10. 45 1.00
fc 13/60 3.57 2/45 0.21
Eberhart e al., 1968 Thompson et al., 1979
, 49 1 'EE EEE 29 4 4 5 2% 6
" e wd g e 9 v H0d TR drwA dEdAd
s W ¢ UUE 9 & UUs 9 & vWs 9 & UYS 9 & ¢ds @ @
+FC  24/40  20.0  21/40  20.0 12/40 11.11 19/40  16.67
+Fe 2/40 1.79 1/40 0.90
iC - 4/40 3.51
fe 5/4 4.54 1/40 0.90 2/40 12.5 3/40 2.70 4/40 3.60

cousins(1973) “cousins et al. , (1973) ; Thiel et a/,(1973)

Natural exposure experiments-all other expetiments were bacterial challange experiments.

+ I Either 5 * 30 or 30 I 30 fluctuations-see text, F=Lange irreqular vacuum fluctuations, {=Small irreqular vacuum fluctuations,
(==1.ange cydic vacuum fluctuations, c=Small cyclic vacuum fluctuations
e Fe oud g dxow dojg 3 FFHY FAL AF dase Wgoz 5
olty. olw fETE Aw go| Mzacy,  AHCh Iwe liner Bl el A 2ol
AA 2 WET} Spn Dol 7R YojuthA HFe gol niz 2 TU}(Thlel 1974). 398 3.5kpa
A fFEUR oL FEEEel gojripe Rtk FAc] AW F/1HRL &5 W 2u)
Aol Smm7bA] S E A Fe=t(schultze et al., = liner L UAHA %O 'callaghan
1978). et al., 1976:Q’shea 1979, 1981). $foiel9
2) Dﬁ” %(pulsation) o_‘:]%'_t qﬂ%o] t\ﬂ%a}uﬂoﬂ Q’é%}E}(MCDonald &
Z7]= qrdHe] o Foa] YL Toz B Witzo, 1968 and Thiel, 1974). 184 ©]
ok liners 228 W7 delu #ao] 27t E fRorEdoes Ry Ade A 71
gy, 1glar ko] wWolzitk grele] wWolz] 29l J&S 2ErH(Wollford et al., 1980).
= 4— FFAN 7t BERg Frde R A& linerd) GYE weHoz A7) &
ojeh, w3 HL Y clawollA F7)9 87t %79 Wxg ZT7HF Aelth 3Fo] 50130
Zeiw mpdvbRolnh, el F7]1He HEe ¥ #UEH W3kl F(Short avalues)e] Al
EomRE Saizit, old WASO SO &3 Z7be linerv| 283 22t o
B @044 e 2 Ee 9% dojy) A 7IEAd 9% WAL
2 FRBY FAL == 29lo] "t} o= U Philips(1965)% linere fr%3< TH3st= &
e oy ol sae WYL e fel WEAEL e Ay Hstel HA
ol gleAE FEAYe oudgw ge 8 BHAC dvu A fEdE £F
Az @4 AJrh. 28N PMEAR A& = linerd 9J3te] 2@ tH(Williams et al., 1982).
HoAM Hoz EAL WG Jasper & a8z ol AlFEA ¥y o o Hx
Whittlestone, 1976). £2 7hEdih

656



AollX HEF F73 A594FL 37 9 1980). F71A< AFuF Wiy a79 &x
F WE Qe ARy A8 AFe oy & < F7HE clawdd, #2 289 79 139
zao. AT Z/Rh} o] F7A FEL W A ES T $HESY EkE ALY 1
A7l Fo] FRFTe AL & EAA @ 7] gEdd 58 2oz zaE Fridse
gkt olf AejellM THAHA gow ordth Fy)

3) Clawd, %2 RAUTY, =2 2 /M7 Z2¥ HEE AN FL FHAAN Bolxm,

Clawd & F7d od%E FrHNordegren, 58 $5E Zadt 718 339 =37

BB 798 9@ EOAE 137 Linern| nej A 9o 4332 E, AFFES 1,002 HEE. Expt4e

A7t 383 Cluster® -5 Clusters] ¥ F71& & Exptell A%
a8 BT s FUA 3 pasy  Apds
Lk W 3 _E%Si% 7] ) A Barg
& & i

1 1 FC FC i 0/18 0.0

2 fc fc e 2/18 1.69

2 1 fC FC fC 0/18 0.0

2 fc fc fc 1/18 0.80

1 3 1 fC fC FC 5/18 4.87
2 fc f f 4/18 3.45

4 1 fC fC fc 1/18 0.80

2 fc fe fc 2/18 1.69

2 1 3 FC FC 19/34 3.57
4 fcsa fcs 12/34 2.33

2 3 FC 19/34 3.58

4 fc-s 7/34 1.30

3 1 5 FC-s FC-s 25/32 2.78
6 fes fcs 30/32 3.26

2 5 FC-s 23/32 2,50

6 fC-s 32/32 3.48

1 7 FC FCmP 27/42 2.00

2 8 Fe Fem 17/42 1.26

4 3 9 i@ fC'm 26/42 1.93
4 10 FC fem 19/42 1.41

5 1 5 fe FCm 6/26 2.70
6 fem 3/26 1.35

ds=71"4 AA], bm=H4 57 234 O’Shea et al. (1976)
AlEHE 6 7 8 9

A3 4H FC fc fc FC FC FC FC FC

liner® A B B A A A A B

pag- R e 57/208  59/208 16/52 25/52 2/30 7/30 2/20 7/40

A RS 1.93° 2.00° 2.86 4,46 1.35 4.76 1.30 2.08

g R 15/30 17/30 11/20

g e 10.0 11.33 7.14

a Mechanically supported liners, b Minimal machine stripping, c=Fall-off frequent butlittle slip, C=&%F>] A& 8%, F=& &7
O’Callagnan « a,(1976)

4 Q2% (=28 273 VBAE, , o=

e37] AFE
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€ old QAEe] F4FEE YA e A

2 dwstslo] ok (Thompson &  Sieber,
1986). 8|1 $A4F NAIE Aol #AE

R o]t} claw®l F7IEYTFE F713 g%
o =AY FAY NzIFE  FAANY
(Thompson & Sieber, 1980). ¥ 3to] e claw
v 249 Wxg A7g ZAANHGriffin et
al., 1981).

4) EvaH 5‘3‘

Wilson(1958)¢]
o #A7 ddke 7)‘1% Hz2 AL &
Fotel JFHAF(FFHF EFH IAF)ol e
EZdAM & CMT 43o] #AAN Beckley
& Smith, 1962, ab). L ¢jo] ofJA|Fo} 7
2 FRre AFdME old #IESo] HQlH
Ao Wilson, 1952,- 58, 63;Wilson &
Dovidson ;61 ; Stanley et al., 1964, Hyhon & Co-
whig, 67 and Thompson et al., 1979). ©|& A
FF o= AL FUEsE £ CMTE 4y
o JAFARY 2T AARES #2IY S5
o] 53 #AZ AAJT. 183F 50kpacll A 23k-
paZ 533 AFHHFo v AR7IE FFIe
as A A[RER FARIe ARG 5&
CMTAAE 7FA 1 JAoh 33kpa HIAXE 7}
AL Je AFEY e FHBHNA 20kpa
B 52 AIg5ol de F{E FHae
239 g9go] o ButH Kirkbride & Erhort,
1969). &A% AFoEH A3RA Alelg) 7}
Z #Fdd AL mooreparkd o g
A (Nyhan, 1969 and O’shea & Walshe, 1970).
olE AYA AFAMEY AP AT o) &
24 Aelel] F717 ghgol nEEHd AN F,

éfa'

77159 sge 784 1¥ Ao BiF
4% AFREe YA Aolsl s
AZdgel  FHe0n  FFEATH Nyha,

1969). AAME HE&L F 2201 AUrh

27re #AYAYE TR E AFES
AR Aol FABAE WE|eu] At
A H(Schmidt et al., 646;and Eberhart et al.,
1968). Olney(1983) %<& E7#2 %% (3/min)&
50~44kpa, 50~34kpa, 50~24kpa I I 50~
l4kpa2 W 3lHA 1297 AA3 latin square
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NG A ZEE 25 FHsa {EZ8(SCC
Z3)e o|7} gickx sHth

5) F7|1H T3uS IH SAIE0| SAl
e

A 429 A8 Hyhan? Cowhig®l Foiztg]
o2 NIRDAA £fhEAct (Cousins, 1973;
1973 and Thiel et al, 1973.
Fa% A74=(E 22) € B3ss 2 AN
Ae ARdes FI7THAIAE Fede 3ol
Ak B3 E T (50:30% 30 :30)S
NIRD7} AH&3tdch & 22 74 458 &
o3ty Slsted “FUel ol k. I AFfe
AELE dFEe] AR/E FA FriE AH
b oz $8A ARl FUigth olue
F30] clawd]l 9Z2 Zfolth o AEY
W A$E ol nwd wWaA dojwd(l
3] ZAF APF). olRAY 9niEe AL FEE
AQFedhe Aolrh

4) linerd| 124 &

A&5le AlE2 NIRDAA AKRY &34 9
8t} moorepark I Al 43 H AtH(O'callaghan et
al., 1976;0’shea & O’callaghan, 1978 and O’shea
et al., 1976, 1979, 1981). A¥=(& 23, 1)
dvtsle AFaFE 1 AAHeEE ARER
Z7he <En AZEEE linerd vlmEFd
oMt =A Z71%) e ol 59 linerAl
ol 717t Eo7ke AoltHHA 237 249 part
2). §448 FL ¥ $adoidd $4&
#5289 clawd @A vlnAE linerrt 73
"ok

liner W1z 9] 0|8 B2 & A9} v
ZET. liner Plze{ AL i3] ¥
A dojutth, a8z FAL 3
7 ®o] dojdri(Rabold & Pichler,
er ML ofA FA{A9 g2
£x71 e 7 @ol ¥ojdtHO’sh
al., 1980). 28lm AL é’f—,‘_’—; 7}
€ &oA WISt liner e HIEE
B AFA F7ket 9 Agdee By
Aol AMgEle RFHE0) BFHEia F73
A% #¥o] AtH(Cousins, 1973 and Thiel
et al., 1973).

Cousins et al,

L2 o

=l° 23
ﬁl,
rzi
Jdo
<4



T 24, A7+ go) & Liner?] 128} 2, Liner® 7 71412 A X9 Qa2 10008 %)
AlE¥is. 10 11
=8 RF* RH? LE°+ LH® RF+FH" LF+LHP
Liner® A A A B C
Aed FC FC FC FC-s¢ FC fc
Rl g 5/25 7/25 9/25 22/25 5/32 13/32
Al R 1.39 1.93 2.50 6.25 0.99 2.56
AEWE 12 134 14
B 1 2 1 2 1
Wk All° All° All¢ All® RF+RH" LF+LHP
Linerd B 1 B A C C
1 E ) fc fc fc fe FC-s fc
Wbk 7/100 13/100 5/108 15/108 5/400 11/40
MR & 021 0.38 0.16 049 112 243

a Quarter mitked, b Nalf udder milked, ¢ whole udder milked d Mechanically supported F==

g, C=771 A3 akE.

HE2B e A

ek

402 73 2713AN A

o g

3 A HE, (—H4LRFA AT

279l 274(1,000892)

& o

>
o |
x|
Lop

—

& W% Chamber %1&-9] 44~46kpaZ. Z7HAZHTh

2 2 3
i 1 2 1 1 1
T RS LS RS LS RS LS RS LS RS LS
71824 (1/min) 150 0 150 30 150 150 150 150 150 150
7V g7 = e W= w2 g 1 8=1 =S =3 e
leading age
2727473k TMP? T™MP TMP TMP TMP TMP 0~20%" TMP 80~100%¢
fiik o)y 11/20  0/20 9/20 6/20 16/36  14/36 9/20 6/20 11/20  8/20
AR 6.25 0.0 5.26 3.45 5.56 5.00 5.26 3.57 6.67 4.76
B. #7153 &0°] W2 Leading edgeE 7F4 32 1501/min2 712248
AlEug 4 5 6 7
AT Sta. aureus Sta. aureus E. coli E. col
s RS LS RS LS RS LS RS LS
71 EHAA 44~46kpa’ okpa® 44~46kpa* okpa
FNETANL oM' OM TMP TMP
Fas RS 12/36 1/36 0/36 0/36 12/50 1/50 2/50 2/50
At g 6.25 0.52 0.0 0.0 6.00 0.50 1.00 1.00

a TM p=Total milked period b For estimated first 20% of milked yield ¢ For estimated last 20% of milked yield d As Pulsation
chamber veuum in cneased from 44~46kpa e While liner was collapsed f OM=Teat subjected to 5 airblasts during over milking

FHES 7

G AR FEY

son et al., Al 74

1978)
e AP 2ol
Sz Z7Ed)e Agddes

2 (Thomp-
NBE 8o Z718HaL linerm| 12
cluster ojge] A2

da
A linerv| 18 FA &
olth= ¥ 2504 FE

Ruakura(Woolford et al.,

1980)7}F EAjol
A &L S,

sfejobg Aolth,

< A} Griffin O 37183 304 /minA+= 1504 /min9} Zol
el al., 1982). Moorepark(Q’shea et al, 1984=% W Aol Aol Ak (Expt 1).
25),

Beltsvile(Thompson & Schultze, 1982) =

@ &% AAAS £ F/13Ae %54 7]
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ol F71FAT 2ol we A 2l
HHExpt 3). °1& APA L& cluster FF
Mol A= dth :Lai‘ji o] A% *H
7t 2% % Adol 58S AFE §+ A
=49 “o%% 52 et 28y 7 AF
Al Al Bro gz yrix] gketh

@43} ( 018kg/m1 7 5 Hojq)

dgol ¥

[e]

[?) R wny

2 gevh 254 o] e {fFHo| 29
7l WEolt. 4L o /¥4 Fol 23

"
®FNTHL E. coli®t 20| Sta. aureus©ll
o3t Al7dgol ¥uh Endotoxing ZA liner
e Re] ZAF XA g&w JFoFol A
A Bt F7132 A7 F=2d f5F
#S E03HO'shea ef al., 83%). linerm| 2] A
o] ABFES IVl dHAAE linerd Al
= linerU]ll3173°] 2 HolAle AL 43}

A BeHAe %

7) E_A?_%(shlelds)
liner®l ¢|¥(X 3§ =shields)
pa?

=
T
A Ao BHLY 3APE Yoz 2

e AL FEAHY ZF3E 2IH(Mein,
1982, ® 26). 12l °F 12%9] AAALo]

A9 HGriffin et al., 1980, ab). AFFHo=
He 71 ANEE ALE Ad AFANQ
shields(deflector) & AZ2E &S A 9E& B
o FAHGriffin et al., 1983). shields7t oF
50%9 F4E ARANYE AL mEe o
ojt, 79 B HES HIENT {5
7V7kel e FHE B dojd Aojge
Ag& A4A @, &2 AP7IRG oAy
NN B35 Fe Fde HIF ALgo] oH
Adulo A HEaFA WAes Frddes AMS
53l dRE AFT F ok

8) TIBeHHol| HEF= eIxt

Z7] AF3ARE A AFEe B4
At Nyhan# Cowhig(1967)9] oF9} g7}

¢ £

LeDu(1980)o] )3} x}]HHE]giq. 28717}
57 &F9 SCCH 48L A geve 3
A5E90d 404 /minB.c} Xi%OI g Aoz B
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gttt ol E#A9 dFdMxz F9 Hold
(Olivier, 1974). H|5=3}A E]"—E_- AP ME Ay
S YL Lo FE& Hee AuEH F7
= AT E 7“%“]7]-‘5 AL Yeplioh
(LeDu, 1980). Smith(1974)%= linertj o] ¥glo]
He 13350 M2 Jxde A A3
Astd FA{719 g7t 15719 B3RAA &
g8 EAS RAF7] Hstd ddse 1@"
o]- &3ttt linerw]1ze]Fo] A4 F & Fa

FIFE FE AAHH  FZaHE 3
(diminishing return)¥ o] XF <HA/N o] &-&
don dofg Aol #A o FHL
A719 FAfAde] 4ol AFsitte 3
2] 4381A 3 Doane, 1980 and LeDu. 1980).
HEE /IR e T ZV9 v &

v Afolo] ZAFE Zol7b JAAJTHRuffo &
Sangiorgi, 1980). & ARFE Z= dvje= A%
9] tiFEol AF2AVE T A&KFHe=z
Eo]AH(Sagi et al., 1980 Doane, 1980 and
Doane et al., 1982). AF¢HAF} NeE2A 13
3 %29 A7) Ateldl & #A7F A} (Thompson
& Sieber, 1980).

rzt r°l'

i rig tle o2

7] AFEL(Carwolo & Mayx, 1962; Wltzel
& McDonald, 1964 and McDonald & Witet,
1967) fr5zd ¢Ee +77F 3228 542 o
7147 Z2AY g0 $f 3EL FFFY ] 3
~%kpa?l AFLEE AR Y FAARYE
2 &t Caruolo®t Mayx(1962)= wd 31'11-7]
7b % 58°] BAE Flm xo dol o}
A ZF(22kpacl ) WELEET} 2c/min 01
Ale 5z ded o A% vss 453
Well Al(AY dEE =4dd T8
ol FFAIY AZAIY. o]9} v|&F AHAE
McDonald$}  Witzel(1967)©] catheterel]l F71&
AHA dAt. 23 F{FAFL 6kpa ool
7]§5]‘}i‘3} g9 §AHEZA dTe fFRE F

o] 7]t ol fHFEEE JepUAY
(Thlel et al., 1965).



B2 4(a)3 284S

&(b)ell gt B35 % (shield) o} FFH1, 0008 F)

a) Wl Eol Al glgm FANE(%)

B3 E23< liner

22 line] B3 %

e S

# 9% T 0,

Smm THo] = liner REF

AL 4% 19% 10%

FAN A 44% %

Mein & cant(1982)

(b) ANFE &

UK Australia
3% US H3g HEE & LRSS

ARE 174/1568 155/1557 584/2116 521/2112

AEA & 0.31 0.27 0.76 0.68
Griffin et al,(1980)

H 2. ZAgo it £&He 4

A1 174458835 39S 8 2t 530l HEA

fon E's LF RF RH LH

HEF WS 8 8

o3 3RA HES . *

A3 frd 0/11 0/11 5/11 4/11

FATEE 11/11 7/11 11/11 11/11

AE 2. 18543 3-8 g 7t 5Bl HEA

¥ v LF RF RH LH

35 AR E * o

PAFEa 5/18 1/18 2/18 4/18

A3 17/18 10/18 12/18 16/18

AR 3. Sta. ZH 5EA ) HEA

b g LF RF RH LH

ke 5 5 3 3

FHH HEE * y

PFFEE 3/5 0/5 0/3 1/3

TURFEE 3/5 0/5 0/5 1/3
a Not defined as such by authors Frost & phillips{1970)

Cowhig 5(1986) &+%9 714 &8 {7} Wz fad 49 ol5e AEe B Fa
E5g W 9 AFAF(1~3kpa) YL FH3 stk AABIAY. $FEEC] FFRENH
Aok dAY 25 AEEYel dojvx &g FH2 U2 7 AX7E 9HAE Rl 9]
< FNAHL, 78 FFXE 3 Az EhZHSchultze et al., 1973). F{H71E FFol
4 gFRaAE Yol gichn a2 A AHzE AFE JlFANG. FTIVH &
F9 2o AAE AYWH) TR0 2 Koz z2E o W%E linet $£FHA FFE
o] A& stUelt). Sears® Thompson(1974)& g ko FFALel AFEE N
catheter®d %719} cathetertip 2715 ©] 43} (Thompson & Miller, 1974). ©} 9{F = &%
o o] Ans B3 such 22712 39 Bythan(1967)& Aldol

2o glgu ZAsE AFA olFL g

4, [Mof md o ANPE Yo FATH100E e 2%

Philips(1958)& &5 W&E9 olFog #F T). 28y F52 Fol AL FRHA F
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A2 $R7F GFHE 128 5 B¥We 2 ARAFTE E2olEda Sk o Aet i)

Fo] dojdth 2 ARKE F52U St agalactiae® 378 3
Frostst Philips(1970)= §59 AJAE&(ie e o1 a9t

#F2Y W BERE %E $¢ 242 48 Ay Mg Fage wEEA @

A8 AfrolE)e AZA &S AL 3§l gk Auwkd oz opoie A AIFe Az

ool A AHEZO FE2 AT fude qe ZaANA FUoh 2y FFEW AL

HaARE —‘5’—0:"!‘9\1‘:]'( 27). 3 HY9F HF(Nyhon, 1960)3 ARARF #F
e okolA auvl ASE o] Fof Y HLF HForx URE AFAEL 94
A (Philips ef al., 1969) QA-A-9d 60% % A& "o} (Thompson et al., 1976).

YIFEE 5% FAHAT AFZ A ofAPA AAFE FFFA #AFel LA™

FFEAA /HE oA AT FRFE & AL AALA Fedh. 2dgA o FFE HY
FARE BFE 2G9NI 279 vlastd 2 A $HEECEE AAHA gevh
247t 2ol tH(Rouinsky, 1973, 1978). o] 5) FUSW(HIZ) Yzt Ix

Ede S¥FFe 5. Neave(1950) 5& $iAA7t &€ A5 507

02 A7AEL AR AEdy 8¢ 7 2240 AREEL /27 M 23S B
2A71A et 3 TH Cireen 1970, Feagan of F9t}. Oliver 5(1956, ab)e AR7] Az
& Hebin, 1972 and O'shea, 1973). °}= W& ¥ e dY 3kg AR AHA LY 9%kg F
7R & 284 Uth FgolA oS NEE FAsATh Newbould

Feogan# Hehir(1972)= AFAH= AAEsL 9} Neave(1965)& 2179 e FFo
FaAANA B Ao ZEE BHE AF419) Haae A% 7tsdE FHIAHE AE B
€ 2% v At Thompson t—3‘(1976) o Fh. olAL AzHe] FkE /AUt
& Str. agalactiae 50 CFUE ZA{3F f538o ¢ 98l FolAE AlAbEeE Aolth A9 4
e $HWe A BAFE 47l TERW  2AE 270 AR BRA) A B Ag

HE2B G4 SRS ARZAA7} ARG &0 distd 2&H Gl Bole ZAF(1000%)

Fard A A B

A @ ATTEE AG0vE FEus AGAEE PEee A=dpE
AZgew 25/54 17/54 29/150 30/150 13/49 21/49

Adde 2.86° 1.88° 0.34 0.35 112 2.78

Reference . A. O'shea(1973) B. Feagan & Hehir(1972)

a Artifical challenge experimunt-other experiments were notural exposure experiments

H 2 Adxd AgA A &oll ot 714 2369 a7H1,000849)

A1E 1 AE 2 A% 3
FR71 2 A {712 /72 F/HNEH F/01ER FH1ER
# Fretst H Fet AS frevdt
A7E 2 29/44 10/44 21/ 27/84 19/80 23/80
ALa & 1.16 0.40 0.45 0.45 0.46 0.56
O'Shea & Wales(1970)
H 30 AQxE AFA A3d Soll i3t 2521709 D31, 00081 3)
ZAF A2 4. 5min 6. 5min 0.18kg/minE Gojd w7}
Add e 12/80 16/80 18/80
AEeg 0.37 0.49 0.55
O'Shea(1974)
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7+ o) JAIE AL o1
2 JA9A] AUt sbssith

AHEA FdelA Bk Zg ghale B
Aol A2 E&ol wh(Neave ef al., 1968). o4&
aQ AR2A FR{7] B3
FatAtH1zle] AZEAA =
Ward e al, 195$42, 1943;
Wittlestone, 1948, 1962, Macpherson, 1951
and Wilson, 1953). 22 Al@eA 428
A 4R 34 AA"IReY A
FE2 AAY Fob AUk AFFAAL kg $

ol

~—
—

78 2320 vl Byl ol d&uEs Wy
3t} (Thomas 1955). ’i’l’d ZHE a9 7
Fol gle A$ol B3 fAITL AT

(Schalm & Mead, 1943 and Schmidt et al,

1963, 1964, a). °| Agdde & ZFR/= 7
A ER2R71(69.6%) BRtie A7 Bure =&

7
H18(74.3%)& 7HA szr:}h ok9) ZAH151%%)
& 43 ook A7 Ewelat §
- 500,0000]31 WYl e oz Ho It
2 H Guthy, 1968).

N7Res A% Hrh W 4l
oju} §59 AH3 Ko IrhA 5H
of 23te] FolAtl= Roguinsky(1973, 1979
B £9A gt '

g7 AFAEL Htol] Lol ${71 Fo}
Ue AE AREEot A3A Tl FUhe
A Gedn AHA3HHWoodward et al.,
1936; Cullity, 1944:New South Wales Depart-
ment of Agriculture, 1951;Neave et al, 1975
a;Politiek’ & deRooy, 1963;Philips, 1966;Gotf
& Smith, 1967;0'shea & Walshe, 1970 and
Smith et al., 1978). Z71A AYAQ] d3e =
299 Ao FEPEev A5 By g2 F
2 ALY I STEGAN FH7) ERR]
o} A Yt (Wehosky ¢ al, 1973;
Frommhold & Wehosky, 1978 and Brandsma
& Maatie, 1980).

siztele HiEe & T 74

kil

O

~=

_g]

e

r

< Fd £E£E FVAIYT S99y, ad
B} Q22 linerd (HSANE ) BRI QA
o] Y= —;F‘ZJ’% A3 st}

liner¥d# &F7) 22#7] 53 Alojole A
o7} fth. 1 olfF= ERAR AN E liner
& Atolofl suje] o]zt Utk A olt}(Cowhig,
1968;McGrath & O’shea, 1972;McGibb &
Mein, 1976;LeDu ot al, 1977:0'shea et al,
1980 and O’shea & Callaghan, 1980 abcdefg).
A5 A dd A9 ATEL linerd

mrebA] Aol 162%0)4 8.18% 744 W
Aok, GAIEAA linerrj 28l J-& AF7] €3
7] Ftel] F7HEhe 7hesith

Audrey(1963) 52 AZE&L OF 1~-23
AF dEAe 7 ge8 HAFAY. 2
g A a9 nEes Ak 8%l
Claesson(1962)= vt} 133 T+ 143] 43}
v $EdAME ARdgd Aozt gittn F
At

O'shea(1974)= 28€ FFAH4.5 EE 6.5
) $F E¥ 018kg/min. & A w7z F
Fohe TolA AZEEY Aol geg B

FhAREEY A% B 7]

OERRT 3

@z WAl THE AHE AARLE 7]
e & met 2dd #4% A% 3
Aol e AL & Utk AAREA 3
7 224 oF AAYL FAsTh AAARLE
o 39 BHA 9P ZAFIolN FolA
T e s g,

@ANEY ARNE AARFE 57 Fo 3
oz WA w9 Ao Jgo) Fol
e ANsgTh F,
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oh 33 wWste AE FE UE

® f52 AFF7H F7HA AeHo R A
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BHoIAY THARL o] FA9 .
29A claw, To] = claw =+ PPK-
clusterAb8-& ZHE4-9 HZERE A=A
< w9} Zo] 5T MAsE ZaAUh
$% cream AHE FE & Abo] clusterd] Zd
A} 3 (intercow cluster flushing)& 5o M
FE dQ3e F298L A etk FFE
of Algel g F3AAA iz #AAe o
A7k Basich

W Z M
)
e

E
_‘

of Wstg Fu ATHTN N K52
de F2AY. ARFEY I #F
9 FVhek A BEHAAE 2
SVSCe] PME #f4d¥] dejol A dies]
Feelth. &, obdL 7AS & ARY
#y@ol itk #FH AW, &} 99 T8
1 Y AAEE FAEF VL, A/
e, B 233 23 ¥ ATFEIG
Hafe Foq2a e ge
@7l ARG HE fF8 ALE

fo rlo rfr & o ox

5
1l
o
o

Ho o 41 &

2 343 Z9H. o] J& dvtHew F
Aolgtw dth, 2N FZH] P Aol A
o9 =Ae FYPsA nFEHAG °olE
o Wi FAE F& AR7IAAI FAD A
< RFsFoltt. EHE3 o] FAAH HE
linerv| & QA3 FHHAt FFG g g2
T dAXTY Eve A linerd, ©] 29
A8 Hizel Eo] At AFAZF vo]x
29l 3718 Ze=rh. PPKME, cluster, ¥HEHl
= clawAl3-3 Wu 2 A}ERFo) Bt e g

664

3t}
2}

linerF3A] ¥l FAzHE 7

o A FEAFHAA o] 8

[e23

Ho
N,
e oo

s ®
L
r oS

of\ i

5
&

> oX
tlo
g

>
Mo
= o

E *
N
f‘n‘ 2
ox M o T T B
foh 2 =
Mooy 20 o
fr g Tl
o g
f E‘; ‘:%l-"
(o3
T S
% N rf
o Mt
A Ry
oy <o
T
R L

B ol rlo

o o B L@ fo
L oo

M ogo N

>

1o oZ o (T o of Hf
o
o

ofN
)
=
N
P
e
v

]
K
A
rek

1. Affifl, YA . The effects of some mechanical properties of
the milking machine on leucocyte counts in milk. Nether-
lands Milk and Dairy Journal (1969) 22 :98.

2. Alexander, F. & Daives, ME. ! A comparison of the anti-
bacterial properties of some udder creams and ointments.

. Vet. Rec. (1979) 104 : 153,

3. Ardran, GH, Kemp, FH, Clough, P.A. and Dodd, F.H.
. Cineradiographic observations on machine milking. J.
Dairy Res. (1958) 15 :154.

4. Autrey, KM, Rollins, G.H. & Cannon, RY. : Effects of
omiting one and two milkings weekly on yield, composi-
tion and flavour of milk and on udder healith. J. Dairy
Sci. (1963) 46 : 626.

5. Beckley, M.S,, Phillips, D.SM. & Whittlestone, WG. !
Use only soft inflations. N.Z.J. Agric. (1964) 108 : 524.

6. Beckley, M.S. & Smith FF. 1101000 Califorma Mastitis
Tests Univ. Calif. Ext. Service Bull. (1962).

7. Beckley, M.S. & Smith. F.F. ! Vacuum stability in the
pipeline mitker. J. Dairy Sci. (1962b) 45 : 700.

8. Bendixen, H.C. : Systematic investigations into the spread
of some frequent infections of the cows udder elucidates
by examination of a large Danish herd and some conclu-
sions drawn there from. comeli Vet. (1953) 25 : 371

9. Bramley, A.J.: The role of hygiene in preventing intra-
mammary infection. “Mastitis Control and Herd Manage-
ment”. Eds. A.J. Bramley, F.H. Dodd & TK. Griffin,



10.

11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

(1980) p. 53.

Bramley, A.J., Griffin, TK. & Grindal, R.  Some inves-
tigations on the effect of continuous vacuum milking on
new infection of the udder. Proc. Int. Symp. on Mach.
Milk., 17th Ann. Mtg. Nat. Mastitis Council, Lowsville,
KY. (1978) p. 291.

Bramley, A.J., Higgs, T.M., King ].S., Neave, F K,
Cousins, CL. & Cramp, D.G.  Bovine mastitis. Bienn.
Rev. Nat. Inst. Res. Dairy. (1973) 63 : 1971~1972.
Bramley, AJ. King, ]S, Higgs, TM. & Neave, FK.:
Colonisation of the bovine teat duct following inoculation
with Staphylococcus aureus and Escherichia coli Brit.
Vet, J. (1979) 135 : 149.

Brandsma, S. & Maatje, K. : The relationship between
different types and makes of pipeline milking machines
and the somatic cell count of herd bulk milk in the
Netherlands. Procs. Int. Wkp. Mach. Milk and Mastitis,
Moorepark. (1980) p. 128.

Bratlie, D., Stagsvold, P. & Tolilersrud, S. : Significance
of pulsation rate in machine milking. Nord. Vet. Med.
(1959) 11 :759.

Bratlie, O., Slagsvold, P. & Tollersrud, S. : { Comparison
of 1.1 and 4.1 pulsation ratio). Tiddsk. norske
Landbr. (1961) 68 1.110.

Braund, D.G. & Schultz, L.H. : Physiological and environ-
mental tactors afecting the CMT test under field condi-
tions J. Dairy Sci. (1963) 46 :197.

Brown, CM. & Dillon, WM. A comparison of wide and
narrow milking machine infiations on the forage farm
dairy herd. Research Progress Report 183, Purdue Uni-
versity, Lafayette, Indiana, (1965).

Buxhnell, RB,, Brazil, L. & Jasper, D.E. : Mechanisation
of hygienic practices. Proc. Int. Symp. Mach. Milk. 17th
Ann. Mtg. Nat. Mastitis Council. Louisville, KY. (1978)
p. 400.

Caruolo, EV. & Marx, G.D. : Comparison of the vacuum
applied at the teatcup and that measured with in the
gland and test cistern of the lactating bovine mammary
gland. J. Dairy Sci. (1962) 45 : 696.

Claesson D.: A6 and a halt day week for cows. Dairy
Farmer Sept. (1962).

Cousins, C.L. : The relationship between the milking
machine and new intramammary infection. ph. D. Thesis,
University of Reading, (1973) pp. 157.

Cousins, CL., Thiel, C.C., Westgartg, D.R. & Higgs,
T.M. ! Further shortterm studies of the influence of the
milking machine on the rate of new mastitis infections. J.
Dairy Res. {1973) 40 : 289.

Cowhig, M.J. T A study of the perdformance of 8 milking
machines. M. Sc. Thesis, N.UL Dublin (1968) pp. 88.
Cowhig, M., Nyhan, J.F., Phillips, D.SM. & O’Flaherty,
T. : Pressure changes in teat sinus at end of machine
milking. J. Dariry Sci. (1968) 51 : 912.

Cullity, M. ! Non stripping of cows. J. Dept. Agric. W.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Aust. (1944) 21 : 228,

Davidson, I. . Observations on the pathogenic staphylococ-
ci in a dairy herd during a period of 6 yers. Res. Vet.
Sci, (1961} 3 22.

Davidson, L. * Experiments on controlling staphylococcal
mastitis. Res. Vet. Sc. (1963) 4 : 64.

Davidson, I. & Slavin, G. The disinfection of milking un-
its in the control of mastitis due to Streptococcus agalac-
tiae. Vet. Red. (1958) 10 : 893.

Davidson, 1, Slavin, G. & Stuart, P. ! An experimental
study on the control of Streptococcus agalactiae infection
in" dairy cattle. Vet. Rec. (1954) 66 : 466.

Dillon, WM., Brown, CM,, Albright, J.L.., Callaghan, C.L,
Kirkham, W.N. & Weinland, K.H. : Influence of narrow
and wide bore milking machine inflations on abnormal
milk and udder health. J. Milk Fd. Technol. {1969) 32 :
244.

Doane, M K., Natzke, RP., Bray, DR, Scott, NR. & De-
lwiche, M.]. I Air tlow utilsation in milking parlours. J.
Dairy Sci. (1982) 65 : 835. .
Dodd, F.H. ! Discussion Proc. Symp. Mach. Milk. Read-
ing. (1968) p. 104.

Dodd, F.H. & Clough, P.A. . Machine Milking. Bull.
Minist. Agric. Fish. Fd., London, No. 177, {1959) pp. 56
~140.

Dodd, F.H., Clough, P.A., Henriques, E. & Neave. FK. :
Experiments on milking techniques. J. Dairy Res. {1950)
17 1 107.

Dodd, F.H, Neave, F.K, Kingwill, RG., Thiel, CC. &
Westgarth, D.R. ! The importance of hygiene in the con-
trol of undder D.R. . The importance of hygiene in the
control of udder diseases. International Dairy Congress
17, Munchen A. (1966) 313.

Dodd, F.H, Oliver, J. & Neave, FK. : The effect of de-
sign of teat-cup liners on mastitis incidence. J. Dairy Res.
(1957) 241 20.

Eberhart, R.J., Cloninger, WH. & Cards, C.S. | Effects of
unstable vacuum on some measures of udder health. J.
Dairy Sci, (1968) 51 : 1026

Edwards, S.J. & Smith, C.S.  An experiment to test the
value of hygienic measures in the control of staphylococ-
cal infection of the dairy cow. Br. Vet J (1970) 126 :
107.

Espe, D. & Smith, V.R. | “Secretion of Milk” lowa State
Coljege Rev., Ames, Lowa, (1952).

Feagan, ] T. & Hehir, AF. ! The effectiveness of pre-
-milking teat squirling in controlling bovine mastitis. Aust.
Vet J. (1972) 48 : 664.

Fell, LR. & Whittlestone, W.G. : The effect on Callfor-
nia Mastitis Test scores of milking machine adjustments
which cause slow milking. Aust. J. Dairy Tech. (1970)
25191

Freckleton, D.A., Hoare, R1.]. & Braat, F.A. . The effect

of automatic teat cup removal on milk production and

665



43.

44.

45,

46,

47.

48.

49.

50.

1.

52.

53.

55.

56.

57.

666

mastitis. Aust. J. Dairy Technol. {1975) 30 :67.
Fromhold, W. & Wehosky, G.: The automation of sti-
mulation and stripping. Procs, Int. Symp. on Mach Milk-
ing, 17th Ann. Mtg. Nat. Mastitis Council, Louisvile, KY.
(1978) p. 378.

Frost, A.J. & Phillips, D.S.M. : The foremilk and ex-
perimental staphylococcal mastitis. Vet. Rec. (1970) 86
592.

Galton, DM. & Mahle, D.E. : Effects of vacuum level
and pulsation ratio on udder health. Procs. Ann. Mtg.
Nat. Mastitis Council Inc. (1980) 19 : 39.

McD Gibb, L & Mein, GA.© A comparison of the mlk-
ing characteristics of teatcup liners: Aust. J. Dairy Tech-
nol. (1976) 31 : 148

Coff, K.R. & Schmidt, G.H. : Effect of eliminating
machine stripping of dairy cows on milk production, re-
sidual milk and mastitis. J. Dairy Sci. 50 (1787, 1967).
Grean, J.E.: Teat stripping to control mastitis. Dairy
Fmg. Digest(Melbourne) (1970) 17(1) : 4.

Gregoire, AL, Mochrie, RD., Elliott, FL., Eaton, HD.,
Spielmann, RA. & Beall, G. ! Effect of vacuum level and
milking duration on mitk production, Milking time and
rate of milk flow in mastitis-free first calf heifers. J. Dairy
Sci. (1954) 37 : 276

Griffin, T.K., Bramley, A.J. & Dodd, F.H. ! Milking
machine modifications in the control of bovine mastitis.
Proc. Int. Wkp. Mach. Milk. and Mastitis, Moorepark,
(1980) p. 19.

Griffin, TK., Grindal, R.]J,, Williams, RL., Neave, FK. &
Westagrth, D.R. : Effect of the method of removal of the
milking machine cluster on new udder infection. J. Dairy
Res. (1982) 49 361

Griffin, TK., Gnndal, R], Staker, RT., Shearn, M.F H.
Bramley, A.J, Simkin, D.L., Higgs, IM. & Westgarth,
DR. : Control of intramammary infection by modification
of the design of the milking machine. Report, Natn. Inst.
Res. Dairy (1981) p. 34.

Griffin, TK, Mein, G.A., Weatgarth, DR., Neave, FX.,
Thompson, W.H. & Maguire, P.D. : Effect of deflector
shields fitted in the milking machine teatcup liner on
bovine udder disease. J. Dairy Res. (1980b) 47 : 1.

. Griffin, TK., Williams, RL., Grindal, R.J., Neave, FK. &

Westgarth, D.R. : Use of deflector shields to reduce intra-
mammary infection by preventing impacts on the teat
ends of cows during machine milking. J. Dairy Res.
(1983). 50 : 397.

Gaullini, L. ! (Further observations of the effect of
machine milking on mastitis). Latte, (1965) 39 ! 673.
Guthy, K. : (Environmental factors affecting udder health
with special reference to machine milking). Tech.
Hochsch. Miinchen : Doct. Diss. (1968) pp. 94.

Hamann, J. . Zur Korrektur der Melkmaschine und Melk-
techaik. Paper presented at DVG-Mastitis  Symposium (not
published), Klel, 1819 May, (1982).

58.

59.

60.

61.

62.

63.

66.

67.

68.

69.

70.

71.

72.

73.

Hamann, J. & Toslle, A.  Infection trials with convention-
al and non-conventional milking units. Proc. Int. Symp.
on Mach Milk, 17th Ann. Mtg. Nat. ‘Mastitis Council,
Louisville, KY, (1978) p. 269.

Hamann, J., Tolle, A. & Whittlestone, W.G. : The vector
function of 2 thpes of milking machines : experimental
and fleld studies. Proc. Int. Wkp. Mach. Milk and Masti-
tis, Moorepark (1980) p. 30.

Hauptmann, J. : (Effect of a milking system with central

. pulsator and variable pulsation ratio .on milking). Zeme-

dilske Technika (1968) 11 :107.

Hopkirk, CSM. & PalmerJones, T. : Mastitis in dairy -
cows, A becterial and leucocytic survey of the laboratory
herd through 4 seasons. N.Z.J. Sci. Tech. 25, Sect.

(1943) A, 49.

Hopkirk, C.SM., Palmer-Jones,’ L. & Whittlestone, W.G.
“The effect of closed air admission holes on the health
of the udder of dairy cows. NZ.J. Agric. (1943) 66 30.
ISO/DP §707. Milking machine instaliations * In draft,
(1982a.) ISO/DP 6690. Milking machine installations :

Mechanical testing. In draft, (1982b).

. ISO/DP 6690. Milking machine installations - Mechanical

testing. In draft(1982b).

. Jackson, E.R. I An outbreak of teat scores in a commer-

cial dairy herd posslbly associated with milking machine
faults. Vet. Rec. (1970) 87 1 26.

Jasper, D.E. & Bushnell, R.B.: Influece of pre-milking
sanitation on transfer of Infection during milking. Proc.
Int. Symp. Mach Milk 17th ann. Mtg. Nat. Mastitis
Council; Louisville, KY. (1978) p. 23L.

Jasper, D.E. & Whittlestone, W.G. : Movement of infec-
tion between milk tubes, teat cup and teats with a jack-
eted airflow cushion in a single chamber teat cup. J.
Dairy Sci. (1977) 59 : 2083.

Kingwill, R.G., Dodd, FH. & Neave, F K. . Machine
milking and mastitis. In ! “Machine Milking” pp. 231~
285.(Eds, C.C. Thiel & FH. Dodd) NIRD/HRI Technic-
al Bulletin, 1. (1979).

Kingwill, RG., Neave, FK., Dodd, FH, Grffin, TK. &
West garth, DR. : The effect of a masstitis control system
on levels of subclinical and clinical mastitis in 2 years.
Vet. Rec. (1970) 87 194

Kirbridge, C.A. & Erhart, BS.: The effect of ‘milking
machine function on udder health. J. Amer. Vet. Med.
Ass. (1969) 155 : 1499.

Le Du, J.: Effect of some components of the milking
machine on irregular vacuum perturbations recorded at
teat level. Proc. Int. Wkp. Mach. Milk and Mastitis,
Moorepark. (1980) p. 82.

Le Du, J. & Richard, J. : Innfluence fu manchon trayeur
sur les caractéristiques de traite de vaches de race fran-
caise frisonne pie noire. Ann. Zootech. (1977) 26 . 503.
Leonard, R.O., Brookbanks, EA. & Whittlestone, W.G. :
The milking machine and mastitis. N.Z.J. Agric. (1970)



74.

7.

76.

78.

79.

80.

8l.

82.

85.

86.

87.

89.

120(6) : 67.

MacPhearson, D.A. ! Research in the field(Mastitis}.
Proc. Brit. Soc. Anim. Prod. (1951) p. 20.

Madsen, P.S. | (Comparative study of equal and unequal
phasing of milking machines on udder health). Medlembl.

danske Dyelargeforen (1967). 50 : 203. ‘
Magee, C. A. . comparison of 3 milking units in terms of

milking performance and influence on organisms transport.
Ph. D. Thesis, Dept of Agric. Eng. Comell University,
Ithacam NY, *1980) 14853.

. Manunta, B., Nivole. P. & Morogni, A. : (Machine milk-

ing and mastitis). Archo. Vet. Ital. (2966) 17 :510.
McDonald, J.S. : Prevention of intramammary infection
during lactation : role of teat skin disinfection and milk-
ing unit sanitation. Proc. U.S. Livestk, San. Assn. (1968)
p. 97.

McDonald, J.S. . Prevention of intramammary infection by
milking time hygiene. Amer. J. Vet. Res. (1970) 31:
233.

McDonald, ]J.S. & Parker, R.A.  Incidence of intramam-
mary infections during lactation in dairy cattle repeatedly
reexposed to Streptococcus agalactiae and Aerobacter
aerogenes. Amer. J. Vet. Res. (1970) 31 11311
McDonald, J.S. & Witzel, D.A. : Teat sinus vacuum at
diffent milking machine vacua and pulsator ratios. J.
Dairy Sci. 50, (1967) 1237.

McDonald, ].S. & Witzel, D.A. : Vacuum fluctuations at
the teat end during mechanical milking. J. Dairy Sci.
(1968) 51 : 543,

. McEwan, AD. & Samule, ].M. . The experimental bacte-

rial contamination of the inner structure of the teats with
milk of cows. Vet. Rec. (1964) 54 : 485.

. McGrath, DM. & O'Shea, J. . Effect of teatcup line de-

sign on milking characteristics. Ir. J. Agric. Res, (1972)
11 : 339, ‘

Meaney, W.J. { Post-milking test disinfection-a comparison
of dipping and spraying. In ]J. Agric, Res, (1974) 13:
157.

Meaney, W.J. . Glutaraldehyde as a teat disinfectant for
dairy cows. An Foras Taluntais-Technical Bulletin-Agric.
Series, Index 9, (1981) 1~81.

Mein, GA. & Cant, J. : Unpublished data, 1982.{Quoted
by Mein et al., 1982) (1982).

. ‘Mein, GA., Williams, DM. & Brown, M.R. | Pulsation

failure as a consequence of short liners. Procs. Seminar-
‘Milk Production from Pasture, Ruakura Agric. Research
Station, 3rd-5th February (1982) p. 83.

Mein, G.A., Brown, M.R. & Williams, D.M. : Pulsation
failure as a consequence of milking with short teatcup
liners. J. Dairy Res. (1983) 50 : 249.

. Mochrie, R.D., Hale, HH., Dembiczak, C.M., Eaton, H.D.

. Plastridge, WN. & Johnson, RE. : Effects of vacuum
level and Milking duration on Holsteins and Guernseys
differing with respect to lactation number and status of

91.

92.

93.

9.

95.

96.

97.

98,

99.

100.

10

102,

103

104

105.

106.

107.

udder health. J. Dairy Seci. (19551 38 1272,

Mochrie, R.D., Hale. HH.. Eaton. H.D.. Eliotr, F.L.
Plastridge, WM. & Beall, G. ! Effect of vacuum level
and milking duration on udder health in mastitis-free fir-
stcalf helfers. J. Dairy Sci. (1953a) 36 : 504.

Mochrie, R.D.. Hale. HH., Eaton, HK., Johnson, RE. &
Plastridge, W.N. I A further look at the effects of vacuum
level and milking duration on udder health and milk pro-
duction. J. Dairy Sci. (1953b) 36 : 1223

Murphy. JM. I The genesis of vovine udder infection. [
The occurrence of streptococcal infection in a cow
population and the relationship of factors other than age
to mastitis{Str. agalactiae) infection. Proc. U.S. Livestk.
Ass. (1947) p. 63

Murphy. JM. ! The effect of certain mild stresses on the
bovine teat canal in infection with Streptococcus agalac-
tize. Cornell Vet (1959) 49 411.

Murphy, JM. © A comparison of the mastitogenic effect of
2 types of milking machine liners, one moulded and one
stretched. J. Dairy Sci. (1960) 43 © 1890.

Murnane, D. : Studies on bovine mastitis > the influence of
milking shed hygiene on the spread of infecton by Strep-
tococcus agalactiae. Aus. Vet J. {1953} 291 70.

Natzke, RP. . The relationship between overmilking and
new infection Proc. Int. Symp. on Mach. Milk, 17the
Ann. Mtg. Nat. Mastitis Council, Louisville, KY, (1978)
p. 256.

Neave, FX. . The centrol of mastitis by hygiene, “Control
of Bovine Mastitis”(Eds. F.H. Dodd & ER. Jackson).
British Cattle Veterinary Assoc, (1971). p. 55.

Neave, FK., Dodd, FH. & Henriques, E. : Udder infec-
tion in the “dry-period”. J. Dairy Res. (1950) 17 : 37.
Neave, FX.. Dodd, FH. & Kingwill, R.G. A method of
controlling udder disease. Vet. Rec. (1966) 78 : 521.
Neave, FK, Dodd. F.H., Kingwill, RG. & Westgarth,
D.R.: Control of mastitis in the dairy herd by hygiene
and management, J. Dairy Dei. (1969) 52 : 696.

Neave, FK., Oliver, ]. & Dodd, F.H. . Mastitis research.
Machine Milking and techniques investigation Rep. Natn.
Inst. Res. Dairy. (1957a) p. 29.

Neave. FK., Oliver, J. & Dodd, F.H. : Milking machine
and milking techniques investigation. Rep. Natn. Inst.
Res. Dairy, (1957b) p. 42.

Neave, FX., Oliver, J. & Dodd. FH. : Effect of pro-
longed milking on the incidence of mastitis. X V] Int.
Dairy Congr. A. (1962) p. 304.

Neave, F K, Oliver, ], Dodd, FH. & Higgs. T.M. ! Rate
of infection of milked and unmilked udders. J. Dairy Res.
(1968) 35 127.

Neave, FK., Phillips, M. & Mattick, ATR. [I. . Clinical
mastitis in 6 herds free from Streptococcus agalactiae, J.
Dairy Res. (1952) 19 14.

Neave, F. K., Sloan, JKB. & Mattick, ATR. . An out-
break of clinical mastitis involving 26 cows in a herd be-

667



108.
109.

110.

m.

j3bA

113

14.

115.

116.

.

18

119.

120.

121

122

123

124

12%.

668

lieved free of Streptococcus agalactiae. The role of milk-
ing machines in mastitis. Vet. Rec. (1944) 56 : 349.
New South Depat of Agriculture (1951). Leaflet Depy.
Agric. NSW. (1951) No 9.

Newbould, F.H.S. : Disinfection in the prevention of
udder infections. A Review. Can. Vet. J. (1965) 6 : 29.
Newbould, EH.S. : Factors contributing to new infections.
Proc. 9th Ann. Mtg. Nat. Mastitis Council (1970) pp.
314, '
Newbould, F.H.S. & Barnum, D.A. : The effect of germi-
cide used for udder washing on the numbers of Micrococ-
ciin teat cup liners. J. Milk Fd. Technol. (1958) 21 :
306.

Newbould, F.HS. & Neave, FK. : The effect of inoculat-
ing the bovine teat duct with small numbers of Staphylo-
coccus aureus. J. Dairy Res. (1965) 32 :171.

Nicolai, JH. Jr, Cox, S, Launglois, B. & Wemken, R. :
The effect of vacuum level at the teat end on the inci-
dence of mastitis. Ann. Mtg. Natm. Mastitis Council Inc.
Feb. 21~23. Washington D.C., (1977) pp. 21~23.
Noorlander, D.O. : “Milking machines and mastitis”. Madi-
son, Wisconsin. Author. (1962).

Noorlander, D.O., Grey, DM. & MacKay, K.C. : Malfunc-
tioning pulsators mean mastitis. Calif. Dairyman (1958)
38(17) p. 17.

Nordegren, S.A. : Cyclic vacuum fluctuations in milking
installations. Procs. Int. Wip. Mach. Milk. and Mastitis,
Moorepark, (1980) p. 91.

Nyhan, J.F. : The genesis of udder infection. Ann. Rep.
Anim. Prod. Div. An Foras Taluntais, Dublin, (1967) p.
157.

Nyhan, JF.: The effect of vacuum fluctuation on udder
disease. Procs. Symp. on Mach. Milk,, Reading, (1968)
p. 71

Nyhan, J.F. & Cowhig, M.]J. ! Inadequate milking
machine reserve and mastitis. Vet. Rec, (1967) 82 : 122.
O'Callaghan, E. & O'Shea, ]. : Vacuum stability and in-
terunit electrolyte transfer in the milking pipelines of
milking machines. Ir. J. Agric. Res. (1978) 17 : 79.
O’Callaghan, E. & O'Shea, J. : Impacts on artificial teats
during simulated liner slip. Ir. J. agric. Res. (1979) 18 :
237.

O’Callaghan, E. & O’shea, J.: Performance tests on the
Alfa Laval Duovac 300 milking system. In : “Milking
Machine Research at Moorepark (1983) 1978~1982” p.
1,

O’Callaghan, E., O'Shea, J., Meaney, W.J. & Crowley, C.
- Effect of milking machine vacuum fluctuations and lin-
er slip on bovine mastltis infectivity. Ir. J. Agric. Res.
(1976) 15 : 401.

Oliver, J., Dodd, FH. & Neave, FX. : Udder infections
in the dry period. II. The methods of drying-off cows at
the end of lactation. J. Dairy Res. (1956) 23 : 203.
Oliver, J., Dodd, F.H. & Neave, FK.: Udder infections

126.

127.

128.

129.

130.

BL

132

13

134

135.

136.

137,

138

139.

in the dry period. IV. The relationship between the new
infection rate in the early dry period and the daily milk
yield at drying-off when lactation was ended by either in-
termittent or abrupt cessatlon of milking. J. Dairy Res.
(1956b) 23 : 203.

Olivier, B. : (Vacuum fluctuations and lipolysis in mik-
lines during rriilking). Unpublished Thesis, ITEB, Paris,
(1974) pp. 277~281.

Olney, GR. & Mitchell, RK. : Effect of milking machine
factors on the somatic cell count of milk from cows free
of intramammary intection II. Vacuum level and over-
milking. J. Dairy Res. (1983) 50 : 141.

Olney, GR. & Scott, G.W. ! Effect of milking machine
factors on the somatic cell count of milk free from intra-
mammary infection. II. Pulsation rate. J. Dairy Res.
(1983) 50 : 149.

Olney, G.R. Scott, G.W. & Mitchell, RK. : Effect of
milking machine factors on the somatic cell count of milk
from cows free from intramammary infection. I. Vacuum
fluctuations. J. Dairy Res. (1983) 50 @153,

O'Shea, ]. . Effect of removing foremilk prior to machine
milking on bovine mammary gland infection. IR. J. agric,
Res. (1973) 12:187. :
O’shea, J. : Effect of duration of milking on bovine milk
yleld and composition, Milking characteristics and masti-
tis. Ir. J. agric. Rec. (1974) 13 :59.

O’Shea, J. & Langley, O.H. : Effect of pulsation ratio on
mastitis incidence. Ir. J. agric. Res. (1971) 10 : 95.
O’Shea, ], Meaney, W.J,, Langley, O.H. & Palmer, J.:
Comparisons of the effectiveness of iodophor and hypoch-
lorite test dips in reducing new intramammary infection in
dairy cows. Ir. ]J. agric. Res. (1975) 14 : 99.

O’Shea, J. & O’Callaghan, E. : Milking machine effects
on new infection rate. Proc. Int. symp. on Mach. Milk,
17th Ann. Mtg. Nat. Mastitis Council, Louisville, KU,
(1978) p. 262.

O’Shea, J. & O’Callaghan, E. : Effect of vacuum fluctua-
tions and liner slip on new infection rates. Proc. Int.
Wkp. Mach. Milk. and Mastits, Moorepark, (1980) p. 6
O’Shea, J. & O’Callaghan, E. . The effect of liner ship on
mastitis infection rates. Procs. Seminar on milk Produc-
tion from Pasture, Ruakura Agricultural Research. Station,
(1982) p. 77.

O'Shea, J. & O’Callaghan, E. : Milking performance-effect
of liner design and pulsation pattern. In . “Experiments on

milking machine components at Moorepark, (1980a) 1975
~1979", p. 115.

O’Shea, J. & O’Calleghan, E. : Milking performance of
commercial clusters with standard pulsation. In : “Expeni-

‘ments on milk machine components at Moorepark 1975~

1979", (1980b) p. 95. .

O'Shea, J. & O’Callaghan, E. : Milking performance of
clusters with standard pulsation. In. : “Experimental com-
parisons on milking machine components at Moorepark,



140.

JLIN

142

143

M4

5.

146.

JLYA

148

145

151

152

153,

1975~1979", (1980c) p. 152.

O’Shea, J. & O’Callaghan, E. ! Long-term experimental
comparisons of 2 liner thpes using idependent half clus-
ters. In . “Experiments on milking machine components at
Moorepark 19751979, (1980d) p. 89.

O'shea, J. & O’Callaghan, E. ! Effect of pulsation charac-
teristics, dual vacuum and vacuum level on milking char-
actenstics. in : “Experiments on milking machine compo-
nents at Moorepark 1975~1979" (1980e) p. 89.

O'shea, J. & O'Callaghan, E. : Miking performance of full
udder clusters, effect of cluster weight, cluster weight dis-
tribution and comparisons of ‘original’ and ‘imitation’ lin-
ers and new and used liners, In . “Experiments on milk-
ing machine components at Moorepark 1975~1979.
(1980f) p. 104.

O’shea, ]. & O’Callaghan, E. . Performance of 2 liner
types under farm conditions. In . “Expenments on milking
machine components at Moorepark 1975°1979", (1980g)
p. 147.

O’shea, J., O’Callaghan, E. & Leonard, R.O. : Milking
performance of commercial clusters with standard pulsa-
tion. In : “Experiments on milking machine components at
Moorepark 1976~19797, (1980) p. 40.

O’Shea, J., O’Callaghan, E. & Meaney, W.]. ! Rela-
tionship between machine milking and the incidence of
mastitis in dairy cows. Ir. J. agric. Res. (1979) 18 : 225.
O’Shea, J., O’Callaghan, E. & Meaney, W.J. | Rela-
tionship between machine milking and the incidence of

new infction in dairy cows subjected to solenoid-induced’

airblasts during milking. Ir. J. agric. Res. (1981) 20 :
163.

O'Shea, ], O’Callaghan, E. & Crowlyy, W.J. . Effect of
machine milking on new mastitis infections. Ir. J. agric.
Res: (1984) 25 :155.

O’shea, ], O’Callaghan, E. & Crowly, C. : Liner slips,
impacts and infection. Ir J. agric. Res. (1975) 14 : 372.

O’shea, J., O’'Callaghan, E., Meaney, W.]. & Crowley, C.
: Effect of combinations of large and small irregular and
cyclic vacuum fluctuations in the milking machine on the
reta of new infection in dairy cows. Ir. J. agric. Res.
(1976) 15 - 377. .

O’Shea, J., O’Gairbhidhe, CP., O’Callaghan, E: & Mein,
G.A. ! Penetration of bacterial endotoxin through the
streak canal of the bovine teat during machine milking.
In. ! “Milking machine research at Moorepark 1978~
1982”, (1983a) p. 139.

O'Shea, J. & Walshe, M.]. : Relationship between milking
machine vacuum fluctuations and udder disease. Ir. J.
Afric. Res. (1970a) 9 : 279.

O’Shea, J. & Walshe, M.]. : Effect of eliminating machine
stripping of dairy cows o¢ milk production and mastitis.
Ir. J. agric. Res. (1970b) p. 301.

O’Shea, P., O'Shea, J., O'Callaghan, E. and Gonzalez-Ar-
raez, A.: Effect of varying pulsation chamber vacuum

154,

156.

157.

159,

160.

161

162.

164.

165.

166.

167.

168.

169.

170.

phases on milking characteristics. In : “Milking machine
research at Moorepark, 1978~1982", (1983b) 'p. 95.

(’Shea, P., O’Callaghan, E., O'Shea J. & McKenna, B :
Effect of pulsation rate and phase and pulsator ratio on
milking characteristics In . “Milking machine research at
Moorepark, 1978~1982”, (1983¢) p. 71.

Parkinson, R. : 1979. Quoted by Williams & Mein(1980).
Pankey, JW. & Philpot, W.N. : Hygiene in the preven-
tion of udder infections. I. Comparative efficacy of 4 teat
dips. J. Dairy Sci. (1975) 58 : 202.

Petersen, K.J. - Mammary tissue injury resulting from im-
proper machine milking. Am. J. Vet. Res. {1964) 25:
1002.

Petersen, W.E. . The action of the mechanical milker in
ralation to completeness of milking and udder injury. J.
Dairy Sci. (1944) 27 : 433,

Phillips, D.S.M.  Pneumatic master and slave pulsation
system for milking machines. J. Soc. Dairy Tech. (1958)
11 : 40.

Phillips, D.SM. : Teat cup and claw. Mechanics of the
teat cup. Proc. Mach. Miik. Summer School and Conf,
Hobart, (1965) p. 132.

Phillips, D.SM. ! How important is machine strippin,
N.Z. Dairy Exporter (1966) 42 : (2), 81. :
Phillips, D.S.M. : Reduction of pathogne transfer within
the milking cluster. Procs. Seminar Milk Production from
Pasture, Ruakura Agr. Research Station, (1982) p. 81.

. Phillips, D.S.M. Whiteman, D.P & Walker, HTM. :

Foremilk and bovine mastitis. N.Z. Vet. J. (1969) 17:
90.

Phillips, D.SM., Woolford, MW., Millar, P.J. & Phillips,
EMP. A :milking machine based on the use of swing-
ing vacuum in a single chambered teat cup. Proc. Semi-
nar Mastitis Control 1975, IDF Bulletin 85, (1975) p.
200.

Philpot, W.N. : Effect of milking machines equipped with
automatic quarter take off devices on milk quality and
health of the udder, J. Milk Fd. Tech. (1972) 35 : 544.
Philpot, WN. & Rooy, J. de : (Investigation of the effect
of machine stripping on vield and udder infections. II.
Evaluation of oil-based teat dips. J. Dairy* Sci. (1975) 58
. 205.

Politiek, RD. & Rooy, J. de : (Investigation of the effect
of machine stripping on vield and udder health and the
effect on labour economy compared with hand stripping).
Rep. Inst. Veeteelt. Onderz. “Schoonoord”, (1963) B38.
Porter, R, Miller, D.D. & Skaggs, SR. : Effect of high
and low vacuum milking machines on udder health and
milk removal Bull. New Mex. Agric. Exp. Sta. (1955)
394.

Probst, A., Guthy, K. & Kiermicia, F. : (Predisposing fac-
tors in mastitis). Michwissenschaft, (1969) 24 : 98.
Rabold, K. & Pichler, O. : Some environmental influences
on mastitis of cow herds in South Germany. Procs. Int.

669



7L

172

173

174

17.

176.

178

17,

180

181

182,

183.

184.

185.

Wkp. Mach. Milk and Mastitis, Moorepark, (1980) O.
121.

Redcliffe, J. C.. Home, M.L.. & Chilingworth, CA. 1 A
comparison of manual and automatic teat cup removal
techniques for milking dairy cows. Aust. J. Dairy Tech-
nol. (1972) 27 : 83.

Reitsma, S.Y., Cant, E.J, Gnndal, R]., Westgarth, DR.
& Bramley, A]. . Effect of duration of teatcup liner clo-
sure per pulsation cycle on bovine mastitis. J. Dairy Sci,
(1981} 64 : 2240.

Roguinsky, M. ! (Comparison of squirting made before of
after milking on udder infections). Ann. de Rech. Vétér-
inaires (1978) 9 : 465.

Ruffo, G. & Sangiorgi, {. : Machine milking an mastitis -
the ltalian experience. Proc. Int. Wkp. Mach. Milk. and
Mastitis, Moorepark (1980) p. 103.

Sagi, R, Scott, NR. & Natzke, R.P. : Vacuum pump
capacity, pipeline size and modified cluster
design i influence on vacuum stability and cross con-
tamination, Proc. X I Int. Congr. on Diseases of Cattle,
Tel-Aviv 1980, Book 1. (1980) p. 200.

Schalm, DW. & Mead, SW. . The effect of incomplete
milking on chronic mastitis cased by Streptococcus aga-
lactiae. J. Dairy Sci. (1943) 26 : 823.

. Schalm, O.W. & Noorlander, D.O. . The milking machine

teat cup in relation to the mastitis problem. 5th West Vet.
(1958) 11 :124.

Schmidt, G.H., Guthrie, R.S. & Guest, RW. : Effect of in-
complete milking on the incidence of udder irmtation and
subsequent milk yield of dairy cows. ]J. Daoiry Sci,
(1964a). 47 1 152.

Schmidt, G.H., Guthrie, R.S., Guest, RW., Hundoft, EB.,
Kumar, A. & Henderson, C.R. . Effect of changes in
milking machine design on milking rate, machine strip-
ping and mastitis. Comell Agric. Expt. Sta, Bull. No 983,
(1963) p. 1.

Schmldt, G.H., Switzer, K.O., Guest, RW. & Guthrie,
R.S. ! Effect of teat end vauum fluctuations on milking
rat and mastitis. J. Darly Sci. (1964b) 47 : 761.
Schultze, W.D. Smith, J.W. ! Effectiveness of . chlorhex-
idine in a post milking teat dip. J. Dairy Sci. (1970) 53
138

Schultze, W.D. & Smith, J.W. : Effectiveness of post
milking teat dips. J. Dairy Sci. {1970) 53 : 426.
Schultze, W.D., Smith, JW. & Thompson, P.D. : Disper-
sion of somatic cells attendent on stimulation of letdown.
J. Dairy Sci. (1973) 56 © 658.

Schultze, W.D. & Thompson, P.D. ! Intramammary col-
ivorm infection after heavy external contamination of
teats. Am. J. Vet. Res. (1980) 41 : 1396.

Schultze, W.D., Thompson, P.D. & Bright, SAA. . In-
flammatory response of the bovine mammary gland to an
irritant in the streak canal. Am. J. Vet. Res. (1978) 39 :
785.

670

186.

187.

18.

190.

191

Scott, G.W.R. & Needham, D. : Backflushing of milking
machine teat-cups. J. Dept. Agric. W. Aust. (1963) 4:
799.

Sears, P.M. & Thompson, P.D. | Comparison of teat
sinus vacuum as measured by liquid filled catheter,
pneumatic catheter on by catheter tip transducer. Proc.
Ann. Mig. Amer. Dairy Sci. Ass. (1974) p. 43. June.
Sheldrake, RF. & Floare, RT.J. . Effect of a disinfectant
udder wahs and a postmilking teat dip on the bacterial
population of the teat end and the rate of new intramam-
mary infection. J. Dairy Res. (1980)47 : 253.

Smith. F.F. ! A rationale for milking system design.
Procs. 13th Ann. Mtg. Nat. Mastitis Council, (1974) p.
10.

Smith, J.W., Pearson, RE & Thompson, P.D. © Eliminat-
ing stripping in machine milking.-J. Dairy Sci. (1978) 61
1781

Smith, VR. & Petersen, WE. - The effect of increasing

the negative pressure and widening the vacuum release

192,

193.

194,

19.

19%.

197.

198

19.

0L

202

ratio on the rate of removal of milk from the udder. J.
Dairy Sci. (1946) 29 : 45.

Snyder, WW., Ammstong, D.V., Hafs, HD., Tucker, HA.
& Drury, AR Milk production and udder health after
frolonged milking. J. Dairy Sci. (1965) 48 : 822.
Stanley, DE., Kesler, DM. & Boretree, A L. . Effect of
fluctuating vacuum on cdrtain measures of udder health J.
Dairy Sci. (1962) 45 : 1343,

Stevenson, W.G. ! Injury as a cause of mastitis. Can. J.
Comp. Med. (1946) 10 ¢ 115.

Thiel, C.C. : Machine factors affectijg milking perform-
ance . Forces acting on the teat. Proc. Symp. on Mach,
Milk. Reading (1968) p. 1

Thiel, C.C. . Machine milking. Bienn. Rep. Natn. Inst.
Res. Dairying. (1974) p. 35.

Thiel, C.C., Clough, P.A. & Dodd, F.H. ! Vacuum inside
the cows teat at the end of machine milking. J. Dairy
Sci. (1965) 48 : 617.

Thiel, c.C., Cousins, C.L.., Westgarth, DR. & Neave, FX.
. The influence of some physical characteristics of the
milking machine on the rate of new mastitis infections. [.
Dairy Res. (1973) 40 :117.

Thiel, C.C., Thomas, C.L.., Westgarth, D.R. & Reiter, B .
Impact force as a possible cause of mechanical transfer of
bacteria to the interior of the cows teat. J. Dairy Res.
(1969) 36 : 279.

. Thomas, s.B. . Coli-aerogenes bacteria in the bovine

udder. Dairy Sci Abstn. {1955) 17 © 1.

Thompson, P.D. & Hayden, M.B. : Detection of milk dro-
plet impact on teat ends during machine milking. Proc.
27th ACEMB, Marriott Hotel, Philadelphia, (1974) p.
409.

Thompson, P.D. & Miller, RH. : Retrograde flow of milk
within machine-milked teats. J. Dairy Sci. (1974) 57
1489.



205.

206.

207.

208,
209.

20.

21

12

23

4.

205,

216.

7.

28

2.

Thompson, P.D. & Pearson, RE. : Likelihood of droplet
impacts on teat ends during induced milking vacuum fluc-
tuations. J. Dairy Sci. (1979) 62 :1314.

. Thompson, P.D. & Schultze, W.D. . Transfer of mastitis

pathogens across the milking claw. J. Dairy Sci. (1975)
58 : 752.

Thompson, P.D., Schultze. W.D. & Miller, RH. . Reduc-
tion of incidence of new mastitis infections by “pre-squirt-
ing” teats. J. Dairy Sci. (1976) 59 : 120.

Thompson, P.D. & Sieber, RL. : Milking machine effects
on impacts, and teat end lesions. Proc. Int. Wkp. Mach,
Milk. and Mastitis, Moorepark, (1980) p. 61.

Tolle, A. & Hamann, J. ! Milking without pulsation by
means of a jacketed airflow cushion in single-chamber
teat cups(PME-system). Proc. Seminar on Mastitis Con-
trol, IDF Doc. {1975) 85 :193.

Udall, DH. . Teat erosions. Cornell Vet. (1947) 37 : 73.
V. Vaer. HF. Zum Infectionsrisoko oder Milchdruse des
Rindes in Abhangigkeit von Stromungstechnichen Beding-
ungen in Melklagen. Lnnaug. Diss. Tierdrztliche Hoch-
shiile Hannover, (1971).

Walsh, J.P. & Nyhan, J.F. : Effect of milking machine
pulsation rate and vacuum level on milk yield and com-
position. An Foras Taluntais, Anim. Prod. Res. Rep.
(1967) p. 54.

Ward, A.H. : Mastitis investigational work 1941~1942.
Rep. NZ. Dairy Bd. 1942~1943. (1943) p. 34.

Ward, AA, Whittlestone, W.G., Hopkirk, CSM. & Fil-
mer, J. : To strip of not to strip. N.ZJ. Agric. (1942) 64
1 85.

Watts, P.S. { The milking machine as a factor in the inci-
dence of mastitis as revealed by plating method. Vet.
Rec. {1942a) 54 : 181.

Watts, P.S. ! Field observations on the control of con-
tageous mastitis. Abstr. Proc. Soc. Agric. Bact, (1942) p.
35.

Wehosky, G., Kohlschmidt, D. & Hofimann, HW. : Mod-
ellvorstellungen iber die Enstehung und Gewinnungsmog-
lichkeiten von Nacgmilch und Ergebnisse eines Versuches
miteiner automatischen Nachmilkvorrichtung. Monatshefte
fiir Veterindrmedzin (1973) 19 : 773.

Whittlestone. W.G. ! Efficient mechanical milking. Aust. J.
Dairyy Tech. (1943).5 : 45.

Whittlestone, W.G. ! Bovine mastitis. Mimeogr. Rep. Aust.
Vet. Assoc. Conf. (1962).

Whittlestone, W.G. : The milking machine as a vector for
mastitis infections. [[f. Inter-unit liquid flow. Milchw.
(1972) 27 : 626.

Whittlestone, W.G., Jasper, D.E., Kevey, WA. & Dungan-
zich, D.M. ! Some effects of milking without pulsation
with a jacket air flow cushion in a single chambered teat
cup(PME). Milchw. (1980) 35 : 343,

. Whittlestone, W.G. & Jones, M.A.S. . Contamination of

the bovine streak canal during mechanical milking. N. Z.

2L

2.

22,

5.

21

232

233

234

235.

236.

Vet. J. (1969) 17 . 181.

Whittlestone, W.G., Leonard, RO. & Brookbanks, EA. :
Breakthrough in mastitis research. N.Z.J. Agric. (1970)
120(6) 66.

Whittlestone, W.G. & Olney, G.R. : Machine milking and
mastitis. 3. Some properties of the bovine teat sphinc-
terunder machine milking conditions. Aust. J. Dairy Tech.
(1962) 17 : 205.

Whittlestone, W.G., Twomey, A. & Crawley, W.E. | The
inter-unit transmission of micro-organisms. Milchw. (1972)
27 1 618.

Williams, D.M. & Mein, G.A. . Effects of pulsation fai-
lure on the bovine teat canal. Proc. Int. Wkp. Mach.
Milk. and Mastitis, Moorepark. {1980) p. 71.

Williams, DM., Mein, G.A. & Brown, M.R. . Biological
responses of the bovine teat to milking s information from
measurements of milk flowrat within single pulsation
cyeles. J. Dairy Res. (1981) 48 : 7.

. Wilson, C.D.: The control of bovine mastitis. Vet. Rec.

(1952) 64 : 525.

227. Wilson, C.D. . The control of bovine mastitis. .J. Soc.

Dairy Tech. {1955) 8 . 185.

. Wilson, C.D. . Mastitis. An appraisal of its present-day

improtance. Outlook Agric. (1957) 1 206.

. Wilson, C.D. ! Factors that predispose to mastitis with

special reference to milking technique. Vet. Red. (1958)
70 1159

. Wilson, C.D. . Men, machine and mastitis. Vet. Rec.

(1963} 75 11311

Wilson, C.D. & Davidson, 1. © The control of staphylococ-
cal mastitis. Vet. Rec. (1961) 73 7 321

Wilson, J1.. & Cannon. C.Y.: The value of hand strip-
ping after machine milking. J. Dairy Sci. (1934) 17 :
331

Witzel. D.A. & McDonald, J.S. . Bovine intramammary
pressure during mechanical milking. J. Dairy Sci. (1964)
47 11378

Wondward, T.E.. Hotis. R¥. & Graves, RR. . Incomplete
milking m retation to milk production and udder troubles
in dairy cows. Tech. Bull. U.S. Dept. Agric. No. {1936)
D22,

Woolford, MW. & Philiips. D.SM.  Evajuation studies
of a milking system using an alternating vacuum level in
single chambered teatcup. Proc. Int. Symp. on Mach.
Milk., 17th Ann. Mtg. Nat. Mastitis Council, Louisville,
Ky, (1978) p. 125.

Woolford, MW., Phillips, D.SM. & Twomey, A. A
comparison of mastitis infection rates using a convention-
al mtermittent milk flow and continuous milk flow under
conditions of an elevated standard bacterial challenge.
Proc. Int. Symp. Mach, Milk,, 17th Ann. Mtg. Nat. Mas-
titis Council. Lousiville, KY. (1978} p. 275.

. Woolford, MW, Williamson, JH. & Phillips, DSM. .

Aspects of mitking machine design related to intramam-

671



mary infections. Proc. Int. Wkp. Mach. Milk. and Masti-
tis. Moorepark, {(1980) p. 45.
78. Worstorff, H. : Zum Einfluss Stromungstechnischer Be-

Tolle, A. : The milking machine as a vector for mastitis
infections. [l. The intra-unit transmission of micro-organ-
isms. Milchw. (1972) 27 : 620.

dingungen in Melkanlagen auf die somatischen Zellen in 0. Zarkower, A. & Scheuchenzuber, W.J. . Teat apex microf-
der Milch. Innaug. Diss. Christian-Albrechts Universitit, lora * Influence of washing and dipping procedures. Cor-
Kiel, (1970).

nell Vet (1977) 67 . 404.
20, Worstorff, H, V. Baer, H., Reichmuth, J., Zeidler, H. &

r‘.ﬂ?."‘.?.“—"l

o 5 E R A A

o AL “FEAFTAN(1986.6.27. FFUY AY - 1A FRAEFE NEN) FA%E
MEZ(ARHIH ZF), AR5l 20l 23te) FRAE WOHES, B RES B
UFE, ST 19658 SR BoA 2 A9k 48 20l 24 ST AAF

S o=

BEE, HIFE, AREF, PUEE, MEF 5)T A $§S 2493 FojST Yk
o Aol WEE Aol 2RH PIFA SHAEAA 10854 934 LAAEAR 650l Wl
g9} ek

of Ae 1 WEOE Bo} £ SoTE, FEAE AX L WYL, BB, Y}
F7H2A% %, AEEY, 4Y SEASY, AYFEL OFolok s AFdLsh FEAT]

=
(<]
#, NAEEASYE, FENEZ T B2 =28 & Aol £9sith

o] 2] Wk el 4083 Fojokelshe AT THL Yo BAAENE

& v Yok ool BaE Tl Yl GA BARok) mgste FolA of
S 47 tobE £ 912 Aolth,

A} o] AL o] &IAE BL o] A Fxle Y
T9E Y3 E B2 U Absl & 25,0009 2 -3 8

672



