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Antroduction

In a survey made by the writer of the labour problem in dairy byres (1)
it was shown that more than 60 per cent of the farmers questioned regerded
milking as the longest and most time-consuming Jjob in atterding to dairy stock.
On smell and medium-sized farms most of the available labour resources have to
be concentrated in the byre at milking time, in order to finish the job in a
reasonable time. The work is of a repetitive nature, being carried out in
the same way every day of the year, and is therefore suitable for investigation
by the techniques of work simplification. The prosent investigation was,
therefore, directed to malking detailed obscrvations on the process of milking
in order to ascertain facts which might reveal opportunities for reducing the
time and labour needed for the job. It was originally hoped ‘to obtain data
‘from some twenty or thirty farms, but considerations of expense made it
necessary to curtail the investigation., Consequently, the results cannot be
regarded as highly significant, but certain trends seem to emerge, and data
have been obtained, which, inadequatc though they may be, are worth recording.

Objects of the Investigation.

Only a little systcmatic knowledge is yct available of the time required
for milking cows, both as regards man-time and the time the units remain on
the cows  In the Quick Milking technique, which has been developed in fLmorica,
the units remain on the cow for only 3 to 5 minutes, and the technique is said
to save time in milking. it secems thereforc desirablo to know how long it is
taking, in tcrms of man-time, to milk cows in this country and how long the
units are kept on the udders. Turther, tho opinion is commonly held among
farmers in this arca that cows giving a high yiocld take Llonger to milk than
those giving a low yicld, and confirmation or othecrwisc of this opinion would
be useful. The objects of the investigation werc therefore to find out:-

(i) The average number of minutes of man labour per cow requircd
©for milking. (man-time,) .
(ii) The length of time the units romain on the udder. (ilachinc-time)
(iii) The veriations in ifachinc-time between different cows.
(iv) The ratc of milking - cxpressod as time roquired to produce a
) gallon of milk. _
(v) The rclationship between the yicld of the cow and the time
required to milk, . .
(vi) Lny other factors which might add to or confirm our knowlcdgc
of the job of milking.

Iothod, -
Eight farms in iyrshire werc visited at the cvening milking and the
following observations werc madc on threec succcssive days:-
(a) the total time taken for milking, from the time the units

entered the byrce until they werc taken out again after milking
- had finished,

(b) the number of persons cngaged in thc process and the time spent
: by cach.

(¢) the length of time the units remained on each cove

The farms sclected all had herds of botween 30 and 50 cows and could be regarded
as typical of tho average West of Scotland dairy herd. A1l wero milk recorded.
One farm wes visited twicc, once early in ilay when milk yiclds woro at their
lowest and again latc in July wvhen yiclds were just past thoir peak, and these
observations arc shown as if they came from scparatc farms.

In addition to this, milk yiclds worc obtained from the rocord shects
Supplicd to the farmer by the. Scottish Milk Rocords Association.  In Scotland
these rocords arc taken at intervals of approximatcly threo wecks, and the
yields quoted werc taken from the test nearcst the date of the time
observations. It would, of course, have been desirsble to meko the
observations on the day the yields werc rccorded, but this was not practicable,
firstly, . 3 : L

(1) R. Turnor, Saving Ishour in Dairy Byres. Economics Dopt., Wost of
Scotland fgricultural College.  liarch, 1950. :




firstly, because the farmér does not know the day on which the recorder will
call, and secondly, because the normal milking time is then increased by the
time taken to empty the buckets from each cow individually, and extra care
may be taken in stripping the cows. (Observations made on the College farm
showed that the average.extra time taken amounted to half a minute per cow)i
No attempt has been made to correct the milk yields for this discrepancy, ak
the factors which might cause variation are too complex to be estimated,

The observations were made by the writer unaided so that where two
persons were changing units, one of the records was sometimes lost if two cows
were changed simultaneously.  Similarly, where cows were being milked at the
same time in two byres, the observations on some of the cows in the second
byre were not obtained. °~ Consequently although most cows were observed on
three successive days, for some, figures arc available for two days or one day

only.

Qrganisation-of lilking,

& brief description of the way in which the vork was organised will help
the reader to understand the sections that follow, The routine formed a very
similar pattern on all fams. On four farms, the milking team consisted of
two persons, the senior of whom changed thec units while the assistant, often a
youth or a girl, washed the udders, carried the milk and attended to the work
in the dairy. On two-of thesc farms, the assistant was not fully employed and
had some idle time during milking. On the other four farms, (A,D,E and H -
see Table 1) both workers changed units and carried milk.

Four or five milking machine units were commonly in use and most farms
had a spare machine bucket. This made it possible for the unit head to be
changed from a full bucket to an empty one, leaving the full onc to be emptied
by the assistant. Where neither of the cows in a stall were high yielders
the unit could be changed from one cow to the other without emptying the bucket.
On all farms the cows were housed in two byres (usually a main byre taking
most of the cows; and a subsidiary one), All the byres werc of the b0ld style
with a narrow passage except on farms D and G, which each had one modern -byre
with a wide central passageway. . With the exception of the new byre on Farm D,
all the byres were within a few yards of the dairy. '

On farmn B the washing of the cows' udders was completed before nilking
started and on farm E washing the udders was carried out by a third person who
started before milking and finished while nilking was in progress., On the
remaining farms, udders were washed a few at a time during milking, before the
units were put on. The strip cup was used on one fam only. On all but
farn H, with its wide passagoway, milking proceedcd down one side of the byre
and back along the other. On all farns but B, the cows werc machine stripped.
. On farm B very little machine stripping was done and the farner, who changed
the units, sometines had some spare noments waiting for cows to be finished.
No hand stripping was done. ' ‘

Results.

1. Total Time Required for Milking, Table I shows the time tqken to
complete milking on each farm, from the time the units were brought into the
byre till they were taken out after milking had been completed.

Table I/
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Table I

No,of No.of Time -Required Time Required
Cows persons ' As Average Per Cow
Farm Inmilk 8t milking(1) i sec - min, sec.

A. 20 2 | 2 21
B.1. 30 2 43 + 10min, weshing = 2 13 ()
' udders (2)

c. 35 - 3 33 2 -~ 08

D. L0 - ' 16
31 46 + 5 min, washing oL (&)

R . ’ - udders (3)

39 : 85 29 » ' 11

39 06 . 56

12 ‘ 79 08 - 53
‘ 68 04 + 10 min. washing 26 (&)

udders (2)

(1) Not recessarily all full time.

éZ; Washing completed before milking began.

3) Washing started 5 min., before milking began.
(k) Including washing. .

- In order to provide a comparison between different farms, the time requivcd
for milking each herd has been calculated as an average per cow milked, and this
is shown in the last column. It shows the time spent per cow, irrespective o
the number of workers engaged in the job of milking,

2. Average Man-Time Per Cow. The figures in Table I, however, do not afford

a true comparison of the efriciency of labour usc between farms becausc some of
the persons worked only part time on the job of milking, the rest of their time
being spent on work outside thc byrc such as fecding celves and other stock. ‘
It is nccessary, thorefore, to consider tho actual man-time spent on the job of
milking and this is shown in Table II. '

Average Man- Av. production Datc of

Date of Time per cow per cow - p.m.on - Milk
Observations milked . day of Record. Record

“(Iinutes) . (Ibs.)

9-41/1/51 L..81 , 1043 - 28/3/51
2 -L/5/51 LA : _ 10.2 29/L./51
15-17/5/51 k26 o 12,2 29/L./51
29-31/5/51 4.6 approx.(1) 15.0 21/5/51
25-27/5/51 k.39 12.3 6/1/51
3~ 5/1/51 3.87 15 o 19/6/51
9-11/7/51 3.85 12,0 1/7/51
23-25/7/51 3465 16,8 ©10/7/51
30/7- 3/8/51  L.58 12,7 9/8/51

(1) Othor jobs worc carried out during milking, so that
time taken in milking salonc is partly cstimated.

.‘yg
g
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In celculating the average man~time per cow, the total time spent by cacl:
worker in milking was obsorved and from this and the number of cows being
milked, the figures in column 3 wero obtained. These figures are the average
of cach of the three days on which the obscrvations were made, each day being
given cqual weight in the final figurc. 4 low man-timc per cow, however, docs
not, by itsclf, connote officicncy in milk production, becausc it might well bu
accompanied by 2 low yicld. In order to bring out this point, the avcrage
milk yiclds of the cows on ecach farm, at the evening milking of the day of the
ncarest/ g
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nearest test, are shown in column 4. In cons:.der:.ng thesc, the datec at
which the rocords werc made must be taken into considcrati on as the yiclds
would be expccted to rise with the improvement in the gr az:_ng from mid-May
up to the middle or ecnd of July. The yieclds cannot therefore be regarded
as representing the average yicld of the farms concerned, and in the caso of
farm A and B,1, they werc said to be at their lowest for the year.

The average man time spent in milking cows on each farm falls within
the range of 3% 5 minutes while the average for all farms was 4.2 minutes.
The observat:.ons do not suggest that there is any relation between the “time
taken and the average yield of milk, for each herd.

3. Mach:.ne-Tlme per Cow. Table IIT shows, for all cows observed, the
length of time the machine units remained on each cow. This is given as &
frequency distribution, in which the time the units romained on each cow is
shown in class-intervals of one minute, and the number of milking observations
on each farm falling within cach class is shown in the columns. = iMachine time
was taken from the time the last tcat cup was put on the udder until the first
one was taken off,

Table III
Machinc Time per Cow. All Observations.

Time Interval ‘No,of Milking Obscrvations on Farm
¥Min. Min.Sec. A. B. C. D. E. PF. G. H. B2. Total Percentagc
5 - 7 =~ 2 2 - - = L 15 0 1.7
59 25 - L 10 9 6 - 9 6l 7.6
59 " 30 1 8 16 18- 6 26 121 14..5
59 16 13 11 20 27 1 18 1441 16.9
59 63 19 10 21 23 19 18, 22.0
59 19 10 9 21 116 13.8
59 6 5 7 28 82 9.8
59 ' 1 7 12 L) 5.3

6
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10 : 59 ' ' 3 28 363
11 : 59 - 21 245
12 : 59 1.0
13 : 59 : 1.0
14 ¢+ 59 : , o1
15 ¢ 59 \ : -
16 : 59 ' o 02
17 + 59 . : i2
18 : 59 , ‘ - ‘ -
19 : 59 - - . _ -
20 H 59 . - - .1
Total 105 100 81 116 106 111 92

Average machine- ' '

time per cow.

min: sec. 6k kI 651 75k 6:02 TH1 657 T4 5:2h

The varying patterns formed by the distribution on each farm will be
noted, On farm B the machines remained on the cows for from 2 to 9 minutes,
while on farm D the times were spread over the whole range of the observations.
Again, on farm C, 60 per cent of the observations lie between 6 and 7 minutes.
For all herds the average time during which the units remeined on the udder was
6 minutes 35 seconds(1) and the 6 to 7 minutc interval is the modal class
interval; i.c. the time interval which conteains the greatest number of
observations. (Werc it not for the effect of farm C, however, the modal
class interval would fall within 5 to 6 minutes). Tho 838 observations wore
made on 291 cows. .

In/

(1) Mean of the daily averagss of each hord.
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In addition to the variation in machinc-time batiwcen diffcrent cows,
considerable differcnces occurrcd in the time thc units were left on the same
cow on different days. On some cows the gifferencc in machine-time between
. one day and another was as much as five minutcs, while in the case of other
cows, the machine-times on the three days on which the cbscrvations wcre made
were within ten scconds of each other. In some instances these differences
were due to fortuitous circumstances; the unit was laft on a cow probably
longer than necessary because the milker was not rcady to attend to it at the
moment the cow had finishoed milking. Then, again, thcre secms to be no
absolute test as to when a cow has finished milking and diffecrent milkers may
have differcnt ideas on this point. (On.one farm the writer was told that
when the byreman was milking, he left the tecat cups on the cow longer than
whon the farmor performed this job, and this was confirmed by observation).
A third reason for the difference may possibly lic in the cow hersclf; some
minor disturbance such as a fright or the incidencc of the ho'vt period may

cause her to give up her milk more slovly.

While the observations rccorded in Table IIJ show the times the tecat cups
actually remained on the teats, they do not rcprescut the time that the cow..
requires to have the unit on her udder in order to withdraw all the milk,

Some idea of this may perhaps be obtained by cxamining the lowest of the daily
times observed for each cow. It scems reasonablc to assumc that the teat cups
arc more likely to be left on the udder too long rather than too short a time,
and therefore, in the absence of better information, the lowest time obscrved
may be teken as reproscnting the time which the cow requires to yicld up her
milk, Thesec arc shown in Table IV. Ccws, whesc performance was observed on
one day only, arc omitted. .

Table IV
: Machine Time Por Cow - Lowest Obscrwations
Time Interval No, of Cows on Farm
Min, - Min:Sce. 4. Bl. D. F. G. H. B Total Percentage

2: 59 -6 12 L
3: 59 9 36 12,5
L:59 63 21.9
5: 59 51 17.8
6: 59 58 20.2
7: 59 26 9.1
8: 59 17 5.9
9 :59 10 3.5
10: 59 9 351
1: 59 3 1.0
12: 59 : - -
13: 59 - - - : 1 ok
- 1L: 59 - 1 - - - . 1 o
Total - 13 37 28 39 36 36 287  100,0

= N Do H
D W =W OO\ It
= DWW
N .
N = oN o\ D oYU
. et

!
t
!

Making the foregoing assumptions, 38,5 pcr cont of the cows could be
milked in less than 5 minutes and a further 38 per cent could be milked in
~ between 5 and 7 minutes. Less than 2 per cent o the cows required 11 minutes
or more to milk. : :

Relation Between Liowest Machine Timc and Yieléo

In Table V an attempt is made to show how the lowest machine times for tho
cows on each farm vary with the yiclds as rccorded at the test nearest to the
datc of tho observations., The range of yicld is given in intervals of five
pounds and the average times token to milk the cows on cach farm which fell
into cach yield group are shown, together with thc numbcr of obscrvations.,

No attempt has been made to add togethor the figurcs for oll famms,’
because each farm is a separate entity with different menagement and different
cows, so that the figures for arny onc yicld group would nob nccessarily be
camparable on diffcront farms. Considering all farms “ogethor, however, the
figures show a definito tendoncy for the machinc-tines to be h:l.ghOI‘ where the

yields/




Farm

A

TARLE V.

Yield and Milking Times.

B1

C

D

E

‘ Yield Range
.at pems milking.
Lbs.

No. of Av. of
Cows, Lowest
times.’

}in. Sec.

. No. of Av, of i No. of

- Lowest Cows,
times.

liin. Seec.

Cows.

Av. of No. of
Lowest - Cows,
times. S
kin. Sec.

Av. of
Lowest
times.
lin. Sec.

No. of

Cows.

av,

of

-Lowest
times.

Min-

Sec.

be 5
9.5
14.5
19.5
2.5
29.5
345

: 14
.58
L2
17

:MA
: 3
55
: 25

I
5
6
5

: 17
H M|
: 30
: 05

-

1
(o2}
i

Farm

F

G

- H

Yield Range
at p.m. milking.
Lbs.

Av, of
Lowest
times.
Min. Sec.

No. of
Cows.

No. of
Cows,

Av, of
Lowest
- times.
Min. Sec.

No. of
Cows.

"~ Av. of

- No. of -
Lowest . Cows.
“times.

Min. Sec.

Av. of
Lowest
times,
Iin. - Sec.

L5
9.5
1445
19.5
24.5
29,5
"3L.5

: 26
20
43
2

. 58
32

59
: 46
: 43
00
03

: 49
¢ 03
: L3
: 38

7
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yields are higher. This provides evidence in support of farmers' opinion
that, in general, cows giving a high yield take longer to milk than Llow-
yielding cows. - Further,from farm B comes some evidence to suggest that an
increase in'the milk yield of cows as the season advanced was accompanied by
an increase in the machine-time required to milk them. On this farm the milk
‘yield rose from 10.2 1lbs per cow at the evening milking in late April (B4
observation) to 12,7 1lbs per cow in late July= early fugust (B2 observation),
while the average machine-time taken for milking for all observations,
increased. from 4 minutes 35 seconds to 5 minutes 2l scconds. (ALl but two
of the cows in Bl and By cbservations were the same, but four of these had
calved again beforc the By observations were made). -

Nevértheless examination of the machine-times of individual cows shows
~that a number of those giving a high yield had relatively low machine~times,
. 80 that exceptions cxist to the gereral trend noted above.

Rato of Milking

In an attempt to rclate the machine time and the yield of the cow, the
time taken to yicld up a gallon of milk has been calculated for each machinc-
time observetion and this has been called the Rate of Milking. It represents
~ the total period of time taken to extract a gallon of milk from the cow. Tt
does not, however, necessarily imply a continuous rate of flow. Where a cow is
stripped, if' the milker is unable to begin stripping the moment the main flow
ceases, there may be an interval between the cnd of the main milk flow and the
stripping process. L :

As would be expeccted, the rate of milking of individual cows differs widcly.
On some farms the ratecs varicd between 2 and 20 minutes per gallon.: The high
rates were usually, but not always, associated with cows near the end of thmir
lactation, which had very low yieclds. For examplc, a cow which yielded only
245 1bs of milk at the ovening milking took 5 min,16sec, 3 min.51sec., and
- 5 min. 38scc. to milk, on cach of three consccutive days. The corrcesponding
milking rates werc 21,70, 15.86, 15.00 minutos per gallon. Fast rates of
milking seem to be associated with high yields more than with low machine-
- timos. A cow on the same farm as the above gave 31.5 lbs of milk at the
evening milking and took 7 min., 50sec., 7min. 17sec., amd 7min.18sec. .
respectively to milk on threc successive days, and the corresponding milking
rates were 2.46, 2,38 and 2,39 minutes per gallon, The rate of milking also
varied for the same cow on differcnt days but this was nerely a dircet
rcfloction of the day to dey differences in the machine-time.

The average rate of milking of the cows on cach farm was calculated for
cach of the three days on which observations werc made and the mean of thesc
daily averages for each herd is shown in Table VI. ‘

ggblc VI

Average Rate of Milking
Gallons por minute

8456
5.71
6450
5.78
5.8

v 6222
6.82
4,99
5 -ll-5 *

Discussion and Conclusions,

The data that have been collécted have provided some -systematic information
about the job of milking., - While they do not at present lend themselves to
direct practical application some points arising from them are sufficiently
interesting to merit further comment.

One of the most striking observations was, that in the sample of farms
chosen, the routine of milking differed little between one farm and another
and/ ' :
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and appeared to be uniformly good. ** Tt mighf: have been expccted that
differences between good and bad routines would have indicated where saving
of labour could be sougl\ﬂ;, but this expectation was not realised.

From the labour saving aspect, it is the man-time per cow, rather than
the machine-time, which is important., It was noticed that a considerable
‘proportion of the man~timc spent in milking was occupied in machine- stripping
cows. How much of this was really rnccessary and how much was simply to
occupy time which otherwisce would have been idle,is not known. On farm B
practically no stripping was donc and the milker sometimes had some idle time ‘
while waiting for cows to finish, It is not thc intontion to discuss herc the
arguments for or against stripping. = It is sufficient to point dut that if
stripping, eithcr by machine or hand, could be eliminated or at least con-
siderably rcduced, it scems likely that the man-time per cow could be lowered.

It was mentioned earlicr that therc is no absolute test as to whon a cow
has finished milking, The sight glass of the milking machine is not regarded
as always giving a correct indication of the cossation of flow bccause it
frequently becomes clouded duec to the surfaco tension of the milk on the glass.
Some better type of indicator may yet be invented - either visible, or perhaps
with an audible warning device to draw attention to the fact that the flow has
ccased.  Such an indicator might help to prevent teat cups being left on cows
longer than necessary. : o o

It is mot always possible for the farmer to arrange which stall a newly
calved cow shall occupy as she usually has to be put into whichever is vacant.
Generally speaking, . it is desirable not to have a number of slow
milking cows close together, because, assuming the units arc put on the cows in
a regular manner, too many units will be taken up on slow milking cows and thec-
milkers will have some idle time waiting for these cows to finishe.

Perhaps the best arrangement would be to have slow, medium and fast milkers
interspersed cvenly through the byre. Some farmers s however, have found it
morc comvenient to leave their slow milkers to the end and have them grouped at
the end of the byre wherc milking finishes. They are then able to leave the
units on the cows while they attend to work in the dairy. : '

The numbcr of machinc ﬁnits used for milking the herds varicd from 3 to 5.
The number required depends on threc factors:- ' '

1) the number of milkers.
2; the routinc of milking.
3

The first two factors rcquirc littlc comment; it is obvious that two men can

. ook after morc units than onc man, and wherc & worker is changing units. only,
ho can cloarly attcend to morc units than wherc he has to wash udders and carry
milk as welle  The number of units rcquired is also affccted by the machino-
time of the cows, and whorc these times arc long, i.c. with slow milkers, the
worker can look after morc units than wherc machine-times arc short. For
examplc, on farm Bf where the average machinc-time per cow was L4 minutes 35
scconds, threc units werc used, while on farm C, with an average machine-time

of 6 minutes 51 seconds per cow, four units worc uscd, (On both farms the
milker changed units only). . If the milker has much idle time wailting for cows
to finish milking, it may be becausc the number of units in use is less than aro
required to fit in with the machinc-time of the cows. On the other hand, if
another unit were added it might result in en excess of units for the machinc
time, so that the units would remain longer on some of the cows than necessary.
In theory, therc must be, for any herd, an optimum machinc-time per cow for a
given number of units, but in practice, it is not feasible to alter the machinc-
times of the cows to suit the number of units. It will not be easy therefore
to achiceve the ideal balance between the number of units and the average machinc-
time of the cows. : : .

the average machinc time of the cows.

_ The average man~time taken to milk cows lay between 3% and 5 minutes per
cow, The best time - 3,65 min. per cow - was rccorded on Farm H where the
farmer and byroman both chenged units and carried milk, and there was little, if
any, idle time, )

Toaking/
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Taking the mean of all observations, the average length of time the
units remeired on a cow was 6,81 minutes. If, however, we consider only

the lowest observations on each cow, the average time was 5.71 mnu‘ces pEr COW.
Were it possible to milk all cows as quickly as on the occasion of ' the lowest
observation, the reduction in time over the whole herd would be a minute per
cow. This would result in a saving of man-time if the milker had some idle
time wa:.t:.ng for the cows to finish milking.

, None of the farms visited practised Quick Milking, so no pract:.cal com-
_‘parisons of this and the common technique were possible, It seems, however,
that speeding up the machine time of the cow would not necessarily save labour,
“though it might make fewer milking michine units méessary Saving of time
could result if it were. dccompanied by a reduction in the amount of stripping
dones It may be, that mich of the advantage in labour saving, which Quick
M:lelng is said to decomplish; is dle to the use of a better routine for
carrying out the operation,

fEn Table I, it was shown that two persons were required in order to milk
30 to 4O cows. Where a third person was employed part time, there was no
evident reduction in the time taken to complete ths Jjob.

Sunmaxy . '

The results of an investigation into the time required to milk cows on
eight farms carrying from 30 to 4O cows are described. Two or three men
were required to milk the cows, and the time taken, for each herd, expressed
as an average time per cow,-varied from 1 minute 53 seconds to 2 m:!.nu’ces 20
seconds. For each herd, the average man-time per cow milked lay between
3.65 minutes to L..81 m:..nutes, while the average time the units remained on
cows was 6 minutes 35 seconds for all herds. Comparing the lowest of the
three days! observations of milking time with the yields of the cows, there
is evidence that the high yielding cows take longer.to milk than the low
yielding ones. The rate of milking, expressed as the number of minutes
required to produce a gallon of milk is shown to vary widely for different
cows. Finally, in some comments on the practical application of the results
the importance of man-time is stressed from tho point of view of saving labour
and some of the factors affecting the reduction in man-time are discussed.
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