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Introduction *

The requirement of machine milking in dairy enterprises is increasing year
after year all over the world. This should result in labor saving and ejection of
quality milk from healthy cows. The new Hydropulse system is said to be one
of the most {avorable milking machines and was developed through comprehensive
research work based on the physiclogical and mechanical studies carried out by
Alfa Laval AB, Tumba. Sweden. From 1966, this machine has been widely
sold in Furopean countries and highly recommended by dairy farmers. At the
present time many kinds of milkers are on the market in Japan and there are
many problems to be solved. Some of the problems which often occur are
susceptibility to mastitis, deformity of teats and discomfort to dairy cows. To
determine the proper use of the Hydropulse system in the case of pail type and
parlour type milking machine a series of experiments have been conducted from
the fall of 1966. This paper reports a comparison between Alfa Laval pail
type milking machines P77 and HP 87 and how they affect the milk yield and
machine on time. The test was carried out during the winter season when the
temperature is low, sometimes reaching below —15°C. The authors acknowledge
the technical advices given by Mr. BErGLIND, Mr. K. Swenson, Mr. A, MATTSON,
Mr. I. MaTTson, Mr. HaeceBLoM, Alfa Laval AB and Prof. Claesson, Uppsala
Univ. who gave scientific suggestions during the planning of this research work.
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We ‘also thank Mr. K. Tsukuno, Mr. K. MoriMoto and Mr.. N. MAEKAWA,
technicians of Nagase Sangyo Co. for their kindness in making arrangements for
this research work.

Experimental Procedure

This project was discussed with Mr. SwensoN and Mr. HAEGGBLOM on the
25th of July, 1966 and was carried out as a full research program after Prof.
QoHARA’s return to Japan.

1. Milker for testing

These milkers have been introduced by Alfa Laval, Sweden. P77 is the
original type widely used by dairy farmers for the past 8 years. HP87 is the
new milking machine recently developed by Alfa Laval and has been distributed
in some European countries since 1966.

2. Duration of experiment

This test was carried out from the 2nd of December, 1966 to the 2211d of
March, 1967.

3. Period of experiment

Stage Milker for testing Vacuum Length of period
1 Original (P 77) 33cm Hg 4 weeks
2 Hydropulse (HP 87} 38cem Hg 4 weeks

3 Original (P 77) 33cm Hg 4 weeks

4, Numbers of milking cows for testing

a) Two cows (No. 228 and No. 265) were the lactation of 7 weeks after

calving fed at the stanchion barn and b) 27-33 milking cows fed at the 4 double
Herringbone system parlour.

5. Items to be surveyed

The numbers of cows (parlour type), milk yield, fat %, milking time (machine
on time} and time for stripping, mastitis problem, No. of leucocytes per c.c. and
amounts of feed consumed by cows (parlour type) and the meteological data.

Milk yield from each parlour type cow was weighed by the Milk-O-Meter
and concentrates consumed by the cows were measured by the Feed-O-Meter.
Sometimes milk samples were taken from the cows for testing.

Feeding by the stanchion system during the testing period. Feed per day:
hay 8kg, corn silage 25 kg, concentrate 3kg (DCP 20.5%, feed unit 1).

Record from the Milk-O-Graph are calculated as follows.

T: Machine on time
Ty Time for milking
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Time for machine stripping
Time for first over milking
Time for second over stripping
Total milk yield machine

Milk yield for machine milking
Milk vield for machine stripping
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Results and discussion

a) Test made with pail type milker

1. Milk yield

The yield of milk and machine on time was
tested to determine the comparison between P77 | ¢
and HP 87 and are shown as follows. 5

Comparison of the milk yield and milking M
time between P77 and HP 87 are shown as {ollows.

As shown in the Table 1, the milk yield from an HP 87 increased 14%
in comparison to that of a P77. Particularly, the milk yield for machine milking
with an HP 87 increased 23% more than that of the P77 and in contradiction
to this result the milk yield for machine stripping ‘:decreased with the use of the.
HP 87 as compared with the P77. This tendency means that the HP 87 milker

Table 1. Milk yvield and machine on time with P77 and HP 87
Type of milker: P77

Date of  Milk yield Milk on Machine

g machine stripping T T, T Ts T
milking (icg) (g)  (ke) ,
Jan. 15 M 710 117 114 0.3 5 (300) 17 60y 360" 30" 60/
A 315 60 4.8 1.2 4. (2400 1 {60} - 300 25 20
16 M 7.00 120 8.4 36 4 (240) 2 (120} . 360 0 15
A 252 15 7.2 03 374071220y 1/50//(110} 330 30 90
17 M 645 134 120 14 6 (360) 150 (110) 470 120 . 20
A 320 78 6.6 12 340 (2200 116 (7¢) 290 50 80
18 M 655 128 10.2 26 640 (400) 130 (90) 490 30 0
A 315 89 6.0 0.9 3 (180) 2 (120) 300 40 20
19 M 640 118 108 1.0 7 (4200 3. (180} 600 80 40
A 300 63 6.0 0.3 320 (200} 1 60y 260 40 50
20 M 657 120 110 1.0 610 (3700 120 (80) 450 80 40
A 250 87 6.0 0.7 250 (170 2 (120; 290 20 90
21 M 710 102 8.4 1.8 4 20 (260} 50 (50) 310 30 135
A 350 34 24 1.0 280 (170, 2 120y 290 80 40
Average M 11.9 10.3 1.6 336 99 435
A 6.3 5.5 0.8 200 94 294
Total per day  18.2 15.8 24 536 193 729

Remarks: For the meaning of Ty, Ty, T, T, Ty see page 37 and 38 of this paper.
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Second feeding stage
Type of milker: HP 87

Milk on Machine

gﬁﬁnoj Milk yield machine stripping T, T, T Ty Ty
= {kg) {ke) ikg)
Jan. 29 M 834 138 126 LG~ 5 (300) 27357°(155) 455 30 15
A HO7 73 7.2 0.1 3735215 40 {40) 255 30 60
3 M 840 132 122 1.0 615 (375) 30 (30) 405 60 95
A 424 B0 7.2 0.8 4 {240y 150 (110) 350 60 40
31 M 8338 134 122 12 430 (270) 130 (80) 360 0 80
A 510 75 7.2 0.3 315 (195) 150 (110) 305 20 60
Feb. 1 M 832 134 13.2 0.2 520 (320) 140 (1009 420 0 60
A 513 72 6.6 08 4 (240 40 (40) 280 40 70
2 M 847 136 12.0 16 435 (275 40 {40) 316 25 60
A 505 70 6.8 0.2 410 (250 30 (30) 280 20 30
3 M 835 135 126 0.9 430 (270) 110 (70) 340 30 0
A bH36 78 74 04 4 (240) 1 60y 300 75 30
4 M 833 138 132 0.6 515 (305) 30 (30y 335 0 35
A bH23 173 72 0.1 420 (260) 40 (40 300 0 40
Average M 136 12.6 0.9 302 73 375
A 74 6.9 5 234 61 205
Total per day 209 195 1.4 536 134 670
Third feeding stage
Type of milker: P77
. R Milk on Machine
r]ifiilfinc;;f Milk yield [0 hine stripping Ty T, T Ts Ty
{kg) {kg) (kg
March 1 M 828 106 10.6 0.1 6/4071400) 5/{5) 405 0 65
A B30 71 7.0 A 350 {230} 15 {15) 245 0 90
2M 852 116 9.6 2.0 550 (350) 1’30r7(90) 440 70 60
A b17 62 48 14 230 (150) 130 (%) 240 0 60
I M 832 120 10.8 1.2 550 (350 30 (30) 380 65 20
A 511 70 6.0 1.0 315 (195) 150 (1100 305 [ 0
4 M 845 120 10.8 1.2 615 (375) 45 (45) 420 45 60
A 516 70 6.0 1.0 350 (230) 3 (180) 410 Q 15
5M 832 107 9.5 1.1 530 (330) 215 (135) 465 0 30
A 510 73 43 2.5 615 (375) 2 (120) 495 0 0
6 M 837 116 108 0.8 7 (420) 5 (9) 425 35 45
A b1lb 67 6.0 0.7 4 (240) 1 (60y 300 0 45
7TM 828 110 8.4 2.6 430 (270) 115 (75) 345 0 50
A 447 67 48 1.9 250 (170) 1 (60) 230 0 50
Average M 11.4 10.1 13 356 55 411
A 6.8 5.6 12 227 91 318
Total per day 18.2 15.7 2.5 583 146 729
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36 Hisatomo OOHARA et al.

Table 2. Comparison of milk yield between P77 and HP 87

Milk" Milk on Machine

Téﬁie?_f' Stage vield machine stripping
kg) (kg (kg)
P77 Average of 1st and 18.2 15.75 2.45
3rd stage {100} - {100 (100}
HP 87 2nd stage 0.9 19.5 14
(114) (123) (57)

Table 3. Comparison of time for milking between P77 and HP 87

Type of

miller Daytime Stage Ty T T
P77 Morning Average of 1st and 3467 77 423"
3rd stage (100} (100) (100)
HP 87 2nd stage 302 73 375
{87) {94) (88)
Difference —44 —4 —48
P77 Afterncon Average of 1st and 2135 92.5 306
3rd stage (100) (100) (100)
HP 87 2nd stage 234 61 295
(1.09) (66) {96)
Difference : 205 —315 —11
<
P77 Total ‘ 559.5 169.5 729
(100} (100} . (100)
Hp 87 536 134 670
(96) {79) {92]
Difference . —235 —35.5 —59

is very effective in accerelating machine milking and in decreasing machine strip-
ping. By using the HP 87, milking time can be saved.

2. Milk flow

The rate of milk flow per minute is shown as follows.

As shown in the Table 4 and 5, 86% of the total milk yield is ejected within
4 minutes after the machine milking was started. In the case of the P77 67%
of the total milk was ejected within 4 minutes.

Milk vyields in the afterncon are relatively lower than those in the morning.
Most of the milk is ejected within 4 minutes after the milker has started to op-
erate. In both cases, the peak milk flow occurs within 1-2 minutes after milking.

As for the relationships between the physiology of the cow and the mechan-
ical forces of the milking machine, many data are being reported in European
countries where the Hydropulse system has been widely expanded. Particularly,
the comprehensive principles on the HP 87 milkers are discussed in two sympo-
siums (1, 2). Generally speaking, most of the reports states that the Hydropulse
system gives a comfortable feeling to the milk cow and that the effect as such
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Table 4. Milk flow when milking in the morning with

random samples (kg)

Time after milking (min.)

“Type of
milker g3 1 23 34 45 56 67 O o
P77 1.2 24 19 1.8 15 11 0.8 0.7 11.4
0.6 3.0 2.6 1.8 0 0 14 21 115
2.1 2.3 1.2 2.4 1.2 0 0 2.6 118
Average 1.3 2.6 19 . 2.0 0.9 0.3 0.7 1.8 115
(11) 23) (16) (17} (8) (3) (7 (15) {100)
HP 87 3.6 34 2.8 2.4 1.0 0.5 0.3 [ 14.0
2.4 3.0 2.4 3.0 12 11 0.1 O 13.2
28 3.0 2.9 3.l 1.0 0.6 0 8] 134
Average 29 3.1 2.7 2.8 1.0 0.7 0.1 0 13.3
{22) (23) (201 {21} (8) (5} (1) (0) {106)
Remarks : .Numbers within paranthesis mean the comparative values when 100 is the
total milk vield.
! |
‘ /P3 I ‘\
e d 4
1—‘1‘ P77
HPE7 1 Araan MO0
N |eres 1847 = 1L 7204
i | T
| 7564 cloudy I
7| fine -1 jr
A : K
B
LA —?L-
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i
/10 1Pg
= HP &7 | HH
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| 1]L]7.00 s T Soan A.252
fine  4°C : / Hi 7. 5ky !
| T
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j !
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1
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Table 5. Milk flow when milking in the afterncon with
random samples (kg)

Type of Time after milking (min.)
nilker -1 12 23 34 45 56 67 Sand g
more
P77 11 22 22 13 07 0.4 0 0 7.9
12 25 24 0.7 0.3 0 0 0 70
15 24 16 03 0.3 0 0 0 6.1
Average 13 23 21 0.8 0.4 0.1 0 0 7.0
i . (20) (33) (30) 111} {5) (1 : (100}
: HP 87 18 30 16 0.2 0.5 0 0 a 71
16 26 14 12 04 0 0 0 7.2
13 3.4 17 05 0.5 0 0 0 75
Average 1.6 3.0 1.6 0.7 04 0 0 0 7.3
(22) {42) (22} (9 (5) (100)
1P T £72 il
7
‘ [T - IR
P77 H P77
TUTan. M 6.55 Lirtarcs A 530
LA
piil e i
cloudy™-5C fine 1T
A _
SEnnEvANANEETY
f B I
AR n 177
T L v maren m.8.26)!
- Voo
Fine -2C
1P8 gk P77
] iy A.305
] 594 /
. fine /T ' ,
i/
2L
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prevents mastitis, increases the milk yield, lessons the number of leucocyte in the
blood and shortens the machine on time. It is said that the action of a reason-
able milker for dairy cows is more similar to that of the nursing calf than to.
the mechanism of hand milking (3).

b} Test made on dairy cows fed on loose barn feed.

Test of two milking parlour milkers are shown as follows.

As shown in the Table 6 and 7, the milk yield with HP 87 increased 10% in
comparison with P77 and this tendency was similar to the result on the test of
an individual cow. The comparison of milkers between HP 87, P77 and one of
the domestic milkers carried cut at Shirakawa dairy ranch on a large scale with.
about 200 milking cows which were being fed is shown as follows.

As shown in the below Table, HP 87 indicates an exellent capacity for milking:

Table 6. Milk vield and machine on time with P77 and HP 87
1. Milk yield

P77 Hpg7
pwe  perdy  Ngoelhe opue el ool mikne
Nav. 19 320.6 27 Dec. 9 4994 33
20 398.4 27 10° 3968 31
21 3185 27 11 4126 , 32
23 3115 27 12 4213 33
23 306.9 27 13 4145 33
24 325.9 ' 27 14 415.9 32
25 318.0 27 15 423.7 32
26 217 27 16 4178 33
27 318.9 27 17 406.8 31
o8 336.9 27 18 4416 32
29 390.7 27 19 4258 32
30 3200 27 20 498.0 39
Dec. 1 3446 28 21 4365 39
2 344.8 29 22 4314 32,
3 334.2 29 23 4181 30
4 367.0 30 24 4199 30
5 304.8 31 25 430.7 30
6 399.0 a1 2 417.8 30
7 405.9 32 27 416.3 30
8 4113 33 28 4153 T30
Average milk yield 12, 10 13, 37
per day per cow (kg) {100 (110%
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2. Milking time with four deouble Herringbone system

Tyve of Total hours No. of Time for Total
rgﬁke . Daytime for milking milking miik yield
T milking cows - per cow kg)
P77 Morning 61 30 122 2574
(from 6.30 a.m.) )
Afternoon 467 30 92 171.6
(from 3.30 p.m.)
HP 87 Meorning 471677 24 118 20L.6
{from 6.3¢ am.)
Afternoon 287 24 60 134.4
{from 3.30 pm.)
Table 7. Comparison of milkers between HP 87, P 77 and

domestic milker affecting the time required for
milking and milk yield

Time required for

Remaining average
milking (min. sec.)

Kinds of milker milk vield (kg)

Domestic milker 127067/(205) 605 (174)
P77 700 (118) 580 (167)
HP 87 ‘ 555 (100) 347 (100)

Remarks: Average milk yield per cow per day is 15.2kg.
Y

when compared with other milkers. The use of the HP 87 milker required only
555" for milking, 7' while the P 77 and domestic milker needed 12'06" and even
though they required more time than that of the HP 87 it took less time than
other milkers. Considering the above results, it was confirmed that the HP 87
is a better machine for milking. :

Summary

The authors are carrying out a series of experiments to decide the proper
milking machine under various environmental conditions in Japan. This paper is
a report of the comparative study between the P77 and HP 87 originaly made by
Alfa Laval AB, Sweden. This test was carried out during the winter season with

both pail and parlour milking machines.. The results are summarized as follows.

Type of milker Type of milking Tatal M;Lkhigz ;\tﬂsggiﬁ;
P77 pail 100 100 100
HP 87 pail 114 123 57
P77 milking parlour 100
HP &7 milking parlour 110

41 -



42 Hisatomo QOHARA e al.

1. The comparative values of milk yield between the P77 and HP 87 are as
follows. -

The milk yield with the HP 87 increased about 14% more than that with
the P77 in the test of the pail milking and 10% in the test of milking parlour.
Notably, milk from machine stripping decreased sharply with the HP 87.

2. The time necessary for milking with the IIP 87 decreased slightly (4%)
although the milk yield increased (14%) considerably over that of the P77. The
time for machine stripping had a strong response with both kinds of milkers.
The result of the test in the milking parlour was similar with the test of the
individual cow.

3. A variation of milk flow per minute occurred with the process of time.
Generally, the milk flow within 4 minutes was high and 3-3.4 kg milk was ejected
in a period of 1-2 minutes. _

4. The comparative study on the milk yield, time necessary for machine
milking and the remaining milk after the machine milking were tested with the
HP 87, P77 and a domestic milking machine at large scale dairy farm. The use
of the HP 87 was effective in promoting the efficiency of milking which had a
positive effect on the milk yield, and decreased the machine on time.

From this research work as shown above, it was recognized that the HP 87
milker has displayed the most efficient service in comparison to other milking
machine in both pail and pipe line types of milking.
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