|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu




START

| O & ha Jas
il &5
= [

122 e jee

MICROCOPY RESOLUTION TEST CHART
NATIONAL BURLAU OF STANDARDS-1963-A

{ FE Eﬂlﬁ 2.5

L2 £ 2
=.E1

Tl

L = o
=" e

Jlizs o e

MICROCOPY RESOLUTION TEST CHART
NATONAL BUREAU OF STANDARDS-1963-A



http:111111.25
http:111111.25

<*~'" EFFECT OF LAYOUT, EQUIPMENT,
AND ROUTINE ON TIME AND TRAVEL
REQUIRED FOR MILKING COWS

L TTRENCE
i;‘ .*."' . - L‘D;‘}a;\g
&> Technical Bufietin No. 1363

Agricultural Research Service
UNITED STATES DEPARTMENT OF AGRICULTURE




Confents

Paze
Dagirymen's attitudes toward redueing chore labor_ .. ____ 1
Seope of Sty o e cmmamean 2
Procedure. o e e mna 2
Belection of ferms . e ciceae_. 2
Collection of data and refated information. .. ..o L. ... ... 2
Explanation of items measured and tabulated. ... __________ 3
The stell barn . o e ammmm e 4
st i plioI oo o e mm e mm e 4
Chore Toulines . o o e e i cmcmacmm oo ]
Diseussion of dals .. .o e e mmamm—anaaa 6
Herd, equipment, and operator. . ... . .- G
Chore time and milking rates_ ..l 7
Operator chore travel . o e 1L
Suggested milking arrangements . __ ... 12
BSE Lo e e e e mmem e e am e armcmm e aaman 12
Case & e e cmnemean 15
GBS0 B e e emm e memmm e 15
The milking barn . . oo e 15
Deserip ION - e o e e e 15
Chore routines__ e emecmmccmmaan 17
Diseussion 0f Qubd e o oo e oo o m e e e e 17
Herd, equipment, and operator. . . e mmmmama—aos L7
Chore time and milking rale. ... . 22
Qperator chore fravel. . o el 23
The elevated-stall milking parlor oo oo oo o 23
DS T P O - o e e e s e e e e e e e 23
Diseussion of datn on side-entering elevated-stall milking pattors_ . ... 24
Herd, equipment, and pperator_ . _ . oo aeaaoal 24
Chore time and milking rafe. oo oo e 24
Operator chore travel L e 2
Milking rates and chore travel in parlors having pipeline milking machines
compared with those having bucket milking machines__ . ____________ 30
Suggested arrangement, operator routine, and machine combinalions for
side-entering elevated-stall milking parlors_. o __.___ 30
Discussion of datn on walk-through elevaied-sialt milking parlors____ _____ 33
Size Ef operation, milking rate, and operator travel in stall barns and milking 45
AT o e o e e o e A e e e 5
Cow time available for ealing coneentrates. e _amal 36
Hund stripping compared with machine stripping_ o ... 36
Recommendations for design and operation of buildings used for milking cows._ _ 38
Washington, D.C. Tssued November 1966

For sale by the Superintendent of Documents, U8, Government Printing Office

Washington, .C. 20402 Price 15 cents




EFFECT OF LAYOUT, EQUIPMENT,
AND ROUTINE ON TIME AND TRAVEL
REQUIRED FOR MILKING COWS

By Tuaver Cruaver, agricultural engineer,
Agricultural Engineering Reseurch Division,
Agricudtural Reseurch Service

This study was made to determine the effects of buildings, equipment,
and work routine on operator time and travel required for the milking of
cows. The study began about the time Midwest dairy farmers were
starting to use loose housing systems for cows and to mstall labor-saving
equipment in existing stall barns, Ifield observations eontinued during
the period in which some of the refinements of pipeline milking, bulk milk
handling, and mechanized feed bandaling were developed.

Vork started in [inois and, as it developed, was extended to include
Indiana, Wisconsin, California, and Massachusetts.! A related study was
conducted by the Doane Agricultural Service under a research contract
with the U.8. Department of Agriculture. A report of this study has
been published.?

Improved farm dairy layouts and better methods and routimes for doing
the required dairy chores are the most important results of this study.
Some of the improved plans for farm dairy layouts have been included in
publications of the U5, Department of Agriculture and State Universities
and are incorporated into the Cooperative Farm Building Plan Exchange
and the Midwess Plan Service.  Other findings have been made available
to cooperators and other investigators. The purpose of this report is to
present the results of the basic rescarch data obtained in the entire study.

DAIRYMEN'S ATTITUDES TOWARD REDUCING CHORE LABOR

Only 5 of the 90 Midwest farm dairies that furnished data for this report
were operated entirely by hired labor. Many of the other dairies were
small enough to be operated by a family even during the busiest season of
the year. Most Midwest datrymen could appreciate the advantages of
doing chores more quickly and easily with a new layout and equiprent,
but saving only a few minutes of chore time a day was not really im-
portant to them as long as the Tfamily could supply the necessary labor,
However, the requirements of dairy sanitation codes were foreing many of

! Appreciation is expressed to the Agricultural Byperiment Stations and Ibxtension
servives of the respeetive State Universitics for their contributions to the work. These
contributions ineluded naking facilities available, assisting in planning, and arranging
access Lo furms for study and coliection of data, Responstbility for interpreting the
findings and reporting of results rests with UK. Department of Agriculture, Aprieanl-
turnl Research Nervice.

2 nited States Department of Apriculture, MEETING DAIRY MARKET SANITATION
REQUIREMENTS ECONOMICALLY. Mzrket. Res. Rpt. No. G4, 1954
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these dairymen to make major changes in equipmert, structures, and
work methods. Many dairymen had reached the point that deirying was
no longer profitable unless their operation could meet the requirenments
for producing quality mitk that would bring top or Grade A prices.
To accomplish this, dairymen were required to make major changes in
drivy buildings and perhaps install new equipment. The lack of money
handicapped many in making these changes.

Some af the dairymen wanted to increase the size of their herds but
very few had any definite size limit in mind before making major changes.
Most dairymen who had changed to a loose-housing arrangement with an
clevated-stall milking parlor were able to do the dairy chores much
easier and faster than they had thought possible. Asa result, many dairy-
men enlarged their berds more than they intended.

The attivude of the dairymen in California who cooperated in the proj-
ect differed from that of dairymen in the Midwest. Because herds were
larger, most of the California milking operations were done by hired labor,
which is unionized in some parts of the State. California dairymen were
mterested in reducing the labor force and in climinating drudgery to
attraet and retain competent workers.

SCOPE OF STUDY

‘Time and travel data are reported for 116 dairy farmsteads located in 5
States. These farmsteads milked from 6 to 405 cows and used conven-
tional types of milking facilities {table 1). Milking structures, equipment,
and operations were observed on more than 125 farms. Data in table 1
are for farmsteads on which complete, satisfactory, and rehiable infor-
mation was obtained. The study covered a very wide range in layouts,
equipment, management, and operator routine.

PROCEDURE
Selection of Farms

Initiaily, selection of cooperating farmers was on an “opportunity’’
basis. The selected farmsteads may or may not have been statistically
representative samples of the types and numbers of milking facilities
used in the arecas covered by the study.

At first, the study was largely exploratory. We wanted to learn about
the variations in buildings and practices in typical Midwest farm dairies
and to develop techniques for conducting the research.

Later on, the study was extended to include other farms in order to
provide additional information on specific types of milking faciities,
equipment, methods, and routines, Final observations for this report
were made in 1956,

Collection of Data and Related Information

Information on the farmstead was obtained in person by the research
worker through interviewing, observing, measuring, sketching, photo-
graphing, and timing. The general procedure was as follows:

{1} Following an introduction to the farmer, the research worker
described the study to the farmer and obtained his cooperation.
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Tapne 1.—Type, size, and disiribution of milking facililies reporled

Location and year of atudy
Type of milking facility ] Totals
Ilinois | Indiann |Wisconsin'Californial Masaa- | 1946-56
1546-56 1046 1946 1853 chusetts
1954
Number | Number | Number | Number | Number | Number
Stall barns_ ... 20 13 | 51
Lactating cows, wial ______._.____ 495 250 170 e emia e 924
Range per [BIM, COWRo oo oo B-38 837 | o TSRO I, G-38
Average per farm, 0ws.. .. ... . 18.1
Floenr-level milking barng . oL ... 24
Luctating caws, total, .. 2305
Range per farm, cows. o e 0=405
Average per farm, vows. ... .. ... 96.0
Side-wentering  clevated-stall milking
PARIGTE . e ecceme e meaaea- 34
Lactating cows, tatal e 1001
Range per farm, cows . - 8-151
Averoge per furm oWy, 2.
Wealk-through eley aterd-stall rmlkm;:
pardors_ Lo 2 IO R 1 2 T
Lactating cows, tetnl. oo ooeeaaas K- T P . Ta ii2 264
Nange per farm, cowa, _________ I=33 | ) T4 43-TM} 11-70
Average per fann, cowso ..o Ii | LU TN PSR PSR T4 5G.0 3r.7

(2) The research worker then obtained general information on the
enterprise, using information check lists as puides.

(3) All buildings, lots, lanes, gates, fonces, payments, and other
facilities and eqmpmcnt involved in the dairy ecnterprise were
measured and sketehed in order to make a scale drawing of the entire
dairy layout. Photographs were taken to supplement the sketches
beeause some mportant details were too time-consuming and
difficult to measure and record.

{(4) Milking and related operations were timed with a stopwatch gradu-
ated in hundredths of a minute. Travel distances for milking were
measured and recorded.

{5} Data taken at the farmstead were tabulated and analyzed; rough
sketches were redrawn to seale. Some of the farmsteads were studied
SC\fiekl“al times and at different scasons of the year; others only at one
milking.

{6) Results were analyzed as case studies, but some generalizations were
made from arithmetic averages.

Explanation of Items Measured and Tabulated

In this report the milking structures studied have been classified into
three general groups: stall barns, milking barns, and elevated-stall
milking parlors. These groupings have been further subdivided in order
to recognize stall type and arrangement differences, which affect the
milking operations. These subdivisions are face-out, face-in, and
single-row arrangements of stall barns; one-row, two-row, back-out, and
walk-through arrangements of milking barns; and side-entering and walk-
through arrangements of elevated-stall milking parlors. Data are
Murther divided for pipeline and bucket milking riachines.

Tabulations of data on milking and related operations by type of
layout show the size of herd, number of machine heads, and number of
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operators; stopwatch time lor selected operutions—{eeding concenirates
admitting and releasing cows, milking, preparation and cleanup of milking
utensils, and miscellaneous; milking rates in cows per houwr—machine-
and man-nimntes per cow and per pound of milk; and operator travel
for milking., These data are shown in tables 2, 4, 5, and 6. The rate
data (items 10 to 24 in the tables) are particularly useful i comparing
time requirements for milking and related operations in different
types of huildings.

Milking rates (items 16 to 19) ave based on overall milking time (0MT),
which begins when the teat cups are placed on the first cow and ends when
they are removed from the last cow. These arc convenient and casily
obtained measures of mitking efliciency but must be used with the stop-
watch data (items 10 to 15) for comparing milking rates in different
types of buildings because the operatious performed during OMT are not
the same in all faem dairies.  Stall barns and most mitking barus
generally do not include in the GMT such items as feeding concentrates,
and adwitiing and releasing cows.  In addition fo these items, most large
dairies eommon in California do not include the washing of udders in the
OMT. FHowever, elevated-stall milking parlors and some milking barns
do include these iboms in their OMT. Time spent on fecding ealves during
the milking period oceastonally was included in the OMT in the Midwest.

Machine-minutes per cow and per pound of milk {items 20 and 21) were
obtained from o stopwatceh record of the actual time that the teat cups
wore on cach cow. These iems are measures of efficieney in the use of
machines and to some extent to whether cows are being overmilked.
The average number of man-minutes per pound of milk—based on
OMT-—~is au important measure of labor efficiency (item 23},

Machine-idle thme (item 24) is the average number of minutes per
machine during OMT that machines were not mitking. It is expressed as
» percentage of OMT. Machine-idie time has little or no relationship to
layout unless the operator has trouble in keeping up with the machines.
It is more of an indieator of the operator's milking practices than of
efficicncy of building layout. [t may indicate cither good or bad practices
and therefore should be considered with related factors (items 21 o 23},

An unusually large time interval between removing the teat cups from
one cow and placing them on the next may be the resuit of the machine
operator following a poor routine, or it may be good practice when an
alert operator hreaks routine to remove the machine at the moment the
cow is milked out.

THE STALL BARN
Descripfion

On all but Ave of the Midwest farms on which stall harns were studied,
members of the Tamily did most or all of the milking chores, and the farm
produced all roughages and part of the coneentrate feeds.

Pigure 1 shows typical layouts for face-oub, face-in, and single-row
stall barns that have long been used in cold climates.  Age of stall barns
included in this study ranged from new to over A0 years. Most stall
barns had two stories in which cattle occupied the ground floor and hay
and bedding the loft above. (oncentrates were almost always stored na
fecd room on the first floor of the main building, or in a feed reom con-
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necting the silo and the barn, or on the second foor of the barn and
spouted down. Silage was usually fed from silos located cither at one end
or af the middie of one side of the barn.

Milk from all but the smallest barns or [rom some of those produeing
Grade B milk was handled n a milkroom or milkhouse in whieh it was
cooled and kept until taken to market. In addition, the milkhouse was
also used for cleaning the milk utensils.

With few exceptions, the barns had concrete Hoors, s gutter, and a
manger, generally lollowing the layouts shown in figure 1. A few “eross-
gutter’ or ‘“‘transverse stellrow” barns were found. Some bharns had
cross alleys, Some barns had stalls that were too small to secommodate
the cows comfortably. Inadeguate space contributed to dirty udders

—_

" FEED ALLEY

llﬂfim TTTT
E ) LITTER ALLEY | :|

EENRRENEEEE! |

]

FEED ALLE'( I

FACE-OUT

i ome 1]
TTTT T
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T FEED ALLEY _'j
1||1|i|1 SERERRE

LITTER ALLEY :l

SINGLE ROW
Fioure 1.—Types of stall barns.
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and increased the time needed {or washing.  All but a few of the smallest
and oldest barns were equipped with steel stanchions and electric lights.
Most barns had automatic waterers.

Bucket-type milkiug machines were used in all the Midwest barns re-
ported in the stall-bam dats summary. Milk was can-cooled and held
until teken to market. Hand milking was done in a few small bayns.
Newly installed pipeline and bulk tank systems were observed in two
Massachusetts barns.

Some of the barns had maternity and calf pens in the same part of the
harn used by the lactating cows, On some larms eall pens were n 2
separate building, Bred heifers and dry stock ware kept in the regwlar
fnctating cow stalls if space permitied.

Chore Routines

Chore routines followed in barns vavied with the stall arrangement,
management, equipmont, season, and other factors.

It is common practice for most dairymen to prepare milking equipment
first. The milking machines, udder wash, foremilking cup, and other
milking equipment used in the milking area are usually moved to the barn
after cows have been admitted and the stanchions ave locked. If there are
two or more eperators, one operator immediately starts fo feed the concen-
trate ration (hait feed is Ted in some dairics before cows are admitted),
while another starts to prepave cows for milking. Equipment is moved to
a point in the litter alley near where milking starts. Udders of as many as
four cows are washed, depending on the number of milking machines, but
machines shouwld be put ow cows within about 3 nunutes from the time
udder washing starts. Suggested, cfficient milking routines for {ace-cut
and face-in statl barns are discussed on page 12.

In the Midwest, wost dairymen fed concentrates to all cows before
milking hegan instead of during the milking. Hay and silage were fed
after milking. 1n California, it was common praetice to feed bait concen-
trate before milking; then feed the remainder of the raiion when the
mibking machine was pub on the cow.

The udders of all Jactating cows in very large herds in mild climates may
be washed in the barn before milking starts, In this procedure, udder
washing may precede milking by as much as 30 minutes or more. Stimu~
iation for milk cjection, therefore, must depend on some other operation,
such as foremilking or feeding concentrates 2 minute or two before the
tent cups are placed on the cow.

Discussion of Data
Herd, Equipment, und Operator

Table 2 summarizes the kevd, facility, and milking chote data of the 51
small- to medinm-size stall barns studied in the Midwest.

In stall barns studied, the number of cows in lactation litem 1) ranged
from 6 to 38 and averaged 18. Of the 51 barns reported (item 3), 39 used
3 mitking machine heads. The 12 other barns used 1, 3, or 4 heads and
had an average of 2.2 miliing heads per barn.  The number of machine
operators (item 4} was about hall that of machine heads, and 47 of the
55 machine operators handled 2 wmachine heads each.



http:regu'.ar

TIME AND TRAVEL FOR MILKING COWS 7

In 18 of the 22 face-out barng, the entire milking operniion was
pecformed by a single operator; in 5 barns, only 2 machine operators were
used; it 1 barn, a second machine operntor was used during part of the
milkbng; in 4 baros, I machinte operntor and 1 other operator were used;
and mthe remuaingig 2 barns, 1 machine operator and part tine of another
operator were used. The average Tor the group is one and one-half
operators.

OF the 17 {ace-in barns, the milking in 8 was done by a single machine
operator; in 3, by 2 machine o_.“"mtmb in 2, by a machine operator and 1
additional operntor; in 1, by a machine operator and 2 additional
operators; and in the remainming 3, by a machine operator and another
operntor during part of the milking,  Face-in stall barns averaged one and
onc-half operators per bav.

As gould be expected, the herds i the t-row stall barns were smaller
than those in the face-out and face-in barns {table 2). One-row stall
barns had an average of 1.3 operators to do the chores, bub 3 bams had
more than were needed to perform the chores efficiently. In a little more
than half the barng, the machine operator worked alone. “The majority of
the operators handled two machine heads each.

Chare Time and Milking Rates

The time averages for the important work elements show a surprising
uniformity for the three types of stall arrangements (tabie 2). The
larzest variations were in time for doing the miaccllancous preparation,
and cleanup chores. The average milking rate in cows per man hour in
the facc-out barns was a little faster than in the other arrangements (item
18). There was n slightly greater difference i nuikm;, rates among
lndividual barms in each arrangewent than among arrongements. A
eomparison of tour individua!l barns in each group with four in the other
groups shows a greater difference in milking vates. The averages of barn
groups ABCD, EFGEH, and 1JIKE for lines 16, 17, and 18 of table 2 are
compared in the following tabulation, which applies only te eperators
who had no help:

Cows milked per hour

Ttem Fuce-out, TFace-in One-row
(Group {Group {Group
ABCD) LBFGEH) IJKL}

16, Per machine operator 21, 20.5 19,2
17. &N machine operators 25, 20.5 10.49
18. Per operator {machine and other) 20 . 7.7 16G.3

Milking rates and herd size in the four best dairies i each barn type
(table 2) where only one operator did all the milking voerations are
shown in the following tabulation:

Face-out Frec-i One-row

{Group {Giroup {Croup

ABCLY) EFGH) [JKL)
Milking ente cows per hour. . 2.7 20, 19.5
Herd size number. . 21.0 235 8.5

The foregoing tabulation shows an even greater difference in mitking
rates between the face-out and faee-in arrangements than between the
face-in and one-row arrangements.  The one-row arrangement also had a
good milking rate, but because herd size was smaller, operator fatigue was
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Toble 2.~ Stall barns: Swmmary of tinie and (rovel

Faeoe-gut borns
Selacted betler bama 1 29 burna {10 in UL,
Item | Tin Wiw, Din Iml)
Barn ' Barn Bara @ Do t Aver- l
A ' i ) N | Do age | Tiango
{LL) : (o Ry 5 I i f
Verl, ruuipment, anl operator: H i : P l
Towsinluention. . Nwmber.. 18 1 %3 0 38 1 ey | 2L L1-38
@ (gwy mitked by moehipe ! i . 4
o ) do....j 1 ¢ o2 48 . o | 0.3 7-38
S0 Alking machive keady . _do ... L a 1 a0 24 1-4
A, Milking mnchioe r,'penr.lurs1 2 : : . ¢
oo . 1 i 1 B 1.4 -2
5, Qther eperstors ¥3. . de. .t a [} 1] 0.2 0-1
doaleperntorn o ool o 1 1 o L. 1.2
7. Cows m!lkud per macling gper- | : i
nig - ._d.:).....% 106G @3 . 1] | 7.1 747
B. Cnua wilked |u.'r machine head i
i do....0 & 1 11 [ u.0 ] 4,6-16
0. Machine hemls per nachine | | : !
GETGr . L a. PR} I D a | 4 2 ' 1.4 £
Cliore Limes I : .
W, Feeding coneentroles b . | ’ i
AN UL oW .20 i) .-';U_ Mt
11, Abthing oned releasiag crin\'s o ”5 . i i
[1 [ - W i 1!]' ik
12, Miking operntiona ® . _Ldo. . t.21 1.7 2 Di; 2 88!
L1 Mhscellnaegua operndions ¢ ' ’ : 4
dao oo 0,30 ftal R .:Hl -2, 27
L4 Mrepaention and cleanup 7 : i i 1
o, 1.0 S 1.4 1.04 01,50
15, A pperndions (itema 10-1-4r i i ' b
do . I 1 A0 3.73 : Guitp 2061142
Ailking roge: ! i : '
5, Per machine pirerntor ; X ” Iﬁ. s I{'! . 18,02 70.72.26.08
cows hrour. .' 24, 3.5 22,0 02 LF2-20,
L7 M mehine operwines.  odeo oL i 35Ul FEELIN S S L L O | L {1
18, Per  opernlor  tnaching umi . H H
nther operntors! codde, 2013 18,40 27,84 15,46 ? O ”".ﬁ-l
10, P'er mnehine hewd . do. .. . (DI T T | IS R Yt
0 Per eow 1 nnehine-unnuies, L& A .0y ER It 550"
21, Per ponnd of milk ., o, V37 N L28 .2(‘ N & -.3-1 H
. Per vow 12 ,uutu-uu nitey 2,70 EWE i) 440 B
. Ier ponned of T . TR A6 i 18
< Moehens uwll: tune peteent, 8 T LG } 10
Opor:ltor ravel: 13 l | |
25 Adwitling and relensivg cowa | B t
nid fewdding tencepleates + ' : ! i
_ fertdeow..l OB 1 40 ¢ B8 u3 O 24124
46, Alking fi[}'ife'aml ﬂl}t'mitiulm i 100 ; 103 : ", f . o ; .
(s 1 N 11 ) ! . : d F I S Vi | 011574
. Totnl (ctema 25 and 200 o, .- 284§ & 138 t 17, 221 116-380

A herdy milked with hurknt-typv tmatliines,
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T Oy for aulking eoawpment and milkrogm.
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deta for the milking and related chores in 51 Midwest barns

. Face-in barns l 1-row baras
Seleeted hetter Barns 17 barns (10 in 1., i Heleeted better barns I t2 barns {7 in
¢ 2in Wis, §in Ind,) | v 1, in Ind.)
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- M T e Range D | J Kt L 1 age [ Runge
Lyt (kY | (ind): : S {HEY () (Endl) - (indl !
! : i : : i : |
28 23 1B, 8.8 8-35 13 | 0.0 817
38 2% .18 3 17.5 8-35 ! 16 15 11 e sz
9 : 4 3t 2o, 2-3 T2 e 2 2.0 7-3
. ' i .
1 1 1 10t T SR U S S A | 1.2 1-2
) g v.2 - 0.5 .80 0.2 8 1036 .0 .t 0-.5
i 1 .27 1.5 1.51 -3 [ D | 1 1.3 1-2
] 1 '
28 o 18 2 LT 035 8 '16 13 11 2.0 4-15
! ] .
41,0 13 g2’ - 14 ¢ 8 '8 i3 G 3-0
i H
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R | ! i ! .
A5 8L a0 ol a8 - sl o a I B
27 .80 . an a6 .7-.83 T S L BT BT T T R XS )
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not hikely to be a factor in determining milking rates as it might be in the
face-in and free-out barns, in whieh herds were 2.5 times the size of those
in one-row barns. These milking rate differences are consistent with the
general « pinion that a good vperator who follows a good routine in a good
barn layout requires the least time for doing the milking chores. If he
follows a pood routine, an operator travels less in g face-out arrangement
thanp in other stall barn arrongements.

Adthough the average differcnces for the barns reporied in table 2 nre
not large, wide varviations in unit time and operator travel are evident
among barns with the same amangament.  I'or each armangement the
maximum value of almost every ¢hore element is three to four times the
minimunt and one and one-half to two times the average. This sugpests
that the data differences are due to the work habits of operators more so
than to the arrangewent of barng, and that a tremendous amount of tine
and effort can be saved il individual operators made minor adjustments in
their facilitics, methods, and procedures. Simple time and travel records
can show any dairy larmer how he compares with the average, and ean
sugeest how he could save time and labor in his own operations.

As examples of the differences in time and travel between individual
harns, consider face-out barns A and C {item 10, table 2). Note that in
barn A concentrates were fed in 0,20 of a minute per cow compared with
0.50 tin barn ¢, Barn A had only 12 stalls to the row, with a cross alley at
cach end of the stall rows. The operator used a feed cart large enough to
feed all the cows in one round trip, and he warked a little fagter than the
two operators in barn U, Barm O had 206 stalls to the row, and the single
eross alley was about 40 feet {rom the concentrate storpge. It was
necessary to make two rouud trips to feed concentrates. Milking
operations time was 121 minutes per cow in barn A and 2.06 minutes per
cow in barn ' (item 12), partly beecause stall rows were shorter aud the
milkroom was in a wwore conveuient location i bare A, Oun the other
hand, the operator of barn A fed hay to three or four cows at a time
during the milking period, nnd this lengthened his time for miscellaneous
operations and inereased his travel.

Faee-in barn 1B was poorly arranged, and much time was needed to
feed eoncentrafes {item 10, table 2), Oniy a short time was needed for
cleanup {item 14} beeause the operator used an equipment cart and
steamed and sterilized his milking equipment as o separate operation
latev in the day. Milking operations (item 12, table 2) were less in barn
than in baras I, (i, and H, mainly because milk was poured into cans in
the barn, and the cans then were moved to the wmilkhouse on a cart, In
the other three bars, wmilk was earvied directly from the cows to the
miltkroom as socon as o machine ean was fitlecd.

Time for admitting and releasing cows (item 11) in face-in barn 17 was
grester than in barns B, (i, and I, mainly because the original barn had
been cnlarged enough to accommodate two-thirds of the herd, and the
eombination of old and now space required more tinme and travel than is
needed in most face-in harmns.

A Turther example of variation i milking rates caused by factors
other than layout or cquipment is shown in table 3 for two Massachusebts
face-out stall barns using piped mitking machines.  IBach barn had four
new milking machines of the spme make and type with the wilk piped to
new bulk milk tanks of the same make. The milking routine in each harn
wirs back and forth across the litter alley. In bam 2 a single operator,

M
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working alone, milked his herd at a rate of 41.6 cows per hour, which is
just a little faster than the combined efforts of two operators inbarn 1 who
milked at the rate of 39.4 cows per hour in a herd of the same breed. All
three operators did a good job of machine stripping and of perlorming
other elements of their respective routines. In barn 1 the two operators
hand stripped and used cords similar to surcingles to support the machine
heads. In barn 2 the one eperator did no hand stripping or concentrate
feeding during the milking period.

The milking routine elements {items 1 to 6, table 3) were 1.73 man-
minutes per cow less in barn 2 than in barn 1. However the shorter
milking time in harn 2 was partly due to lower milk yield (item 15).
The higher yield from cows in barn 1 is reflected in lower machine-min-
utes per peund of milk {item 12). The more efficient use of labor in barn
2 is refiected by the lower man-minutes per pound of milk {item 10),

TaBLE 3.—Rules of milking similar herds in similar face-oul stall barns with similar
milkcing equipment-Massachusells
I3oth harns were equippetl with the same number, type, and make of milking machines,  Bath had milk

pipelinea nnd the same meke of bulk milk tank, but the tank and milking herd in barn No. 2 were larger
than those in barn No. 1)

Bgrn No, 1 | Barn No. 2

Ttem (2 oﬁemtcrs, {1l opcratorn,
and no hand

steipping} atripping)

1. 8urcingin. e e micccieemcmmmammcce——— men-minute/eow.-
Wush udder and foremilk. ...

Poaition machine

Cheek und nid machine

Hand atrip

Dielay of operators

Toatul of selected clemenis

a8
.31

Fimef1b. of milk '
, Muchine time/eow_
Mnchine time/lh. n
Machine idle time pereent..
number__
e ——pounds__
number__

MmO SooDD

R —

2.
3.
4.
€.
7.
8,
o,
0
1
2,
3,
+.
a.
16,

LAY AT SSD

o -
e
[=-3=1 =)

17.

1 Based on overall milking time {ONT), which begins when the teat eups are placed on the firsteaw and
gnds whon ey are removed from the last, In these barns, cows were not admitted nor relensed during
the milking perind. Cows in Barn No. 2 were not fed conzentrates during the milking period, but those in
burn Mo, 1 were (0.4 minfeow).

Operator Chore Travel

Operator travel for milking operations, in feet per cow per milking
{item 26, table 2} was less for the face-out burn arrangement than for the
face-in and single-row arrangements. From the travel standpoint, the
advantage of the face-out arrangement was not so pronounced as might
be expected. Given eguivalent good layouts, routines, and equipn:ent,
the face-in arrangement would be expected to require up to 60 percent
more travel than would be needed in the face-out for doing only the milk-
ing operations.

Most operations that require excessive time also require excessive
travel. I'or example, milkhouses of four barns in the face-out group,
of two in the face-in group, and of most of those in the one-row group were
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poorly located and were some distance from the barmn. The extra travel
to and from 2 milkhouse causes a far grealer inerease in total travel than
does any other single milking operation. The milkhouse of barn A
(table 2) in the face-out group was 64 feet from the barn and required an
extra 900 feet of travel. Had it been located adjoining the harn, as were
the mitkhouses {or barns B, C, and D, the total travel per cow would have
been 140 feet instead of 196 feet,

Furthermore, eliminating the other three dairies having milkhouses
separated from the barn in the face-out group but not changing barn A,
would reduce the average operator travel in the remaining group to 141
feet per cow instead of the 166-foot average shown in item 26, table 2.
Similarly, if the two milkhouses in the face-in group, which were separated
from the barn {one a distance of 140 feef) are eliminated, the remaining
group would average only 158 feet of operator travel per cow instead of the
173 feet shown in item 26.

Suggested Milking Arrangements

Tigures 2 and 3 show suggested milking routines for miltking part of the
herd in face-out and fage-in barns. The same routine is followed for all
cows in each barn. Pipelines for the milk and a cart for carrying the
milking machines and udder wash are assumed to be available in each
case. The total mmimum distance travelied by the operator in milking 23
cows in the face-out barn is 684 feet, or 30 feet per eow, and does not
include carrying mitk. The corresponding operator travel in the face-in
barn is 1,092 feet, or 47 feet per cow. Both distances are considerably
less than the minimums found in the barns studied. If bucket milkers
had been used, the additional distauce would depend on the location of
the milkhouse and whether each cow’s milk had to be carried separately
or if cans on 2 small cart could be used.

Studies of conventional stall barns have shown that one, tweo, or
possibly three operators may work fogether efficiently in & bam daing
such chores as feeding, bedding, and removing manure, so long as their
travel routes do not conflict. This is true because these chores can
usuzlly be started and completed without any delays.

Milking operations, however, are different. They ususlly require
more time than do the other dairy chores. In addition, sanitary regula-
tions impose certain restrictions, either directly or indirectly, which make
the problem of labor g little more difficult. Assuming that the operator or
operators thoroughly understand their jobs and have a good technique
and routine for handling themselves, the equipment, and the animals, a
good balance of operators and equipment is described in the following
situations.

Case 1

The dairy has a 10- {0 26-stall barn, 1 operater, 2 bucket-type machines,
and good arrangements similar to those shown in figure 1. Milk is
carried directly and tmmediately to the milkroom. Tor herds over 15
cows, an additional operator (helper) is usually advisable to lower the
overall mitking time, if the additional operator is a member of the farm
family or is a farmhand who is hired primarily for other farm work. The
additional operator would wash udders, foremilk, and carry milk,
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MANGER
A

4

TO SILO

FEED ALLEY

MANGER
/

LITTER ALLEY

MANGER

* WASH UDDER
JDIF TEAT CUPS

1. Btart with cart at A

2, Mowve cart to I3

4. ¥Wash udder, stall 1

4, Wash udder, stall 3

3. Wash udder, stall 14

6. Position machine,
stall 1

7. Position machine,
stall 3

8. Position machine,
atall 16

. Wash udder, gtall 2

10, Check, aid, and remove

machine, stall 1

1. Bip teat cups

12, Position muchine,
stall 2

13. Wash udder, stall 4

14, Dip teat cups

15. 1Jip teat cups

16. Position machine,
stall 4

17, Wash udder, stall i3

18. Check, aid, and remove

machine, stall 16

14, Inp teat cups

20. Position machine,
stall 15

21. Wash udder, stall 18

maching, stall 2
23. Move cart

© FOSITION MACHINE

24,
25

FEED ALLEY
TG MILKROOM

M MOYE CART

Dip teat cupa

25. Position machine,

2.
2.
28,
29,
A0,

3L,
32

4.
KRN

30.

36,

37.
RN

390,
4,

4,

42,

44,
22, Check, aid, and remove 44,

45,

stall 18

Waosh udder, stail 3
Check, aid, and remove
machine, stall 4

IXp teat cups

Position machine,

stall 5

Move curt

Wash udder, stall 20
Check, aid, and remove
machipe, stall 15

Dip teat cups

Tosition muchine,

stall 20

Wash udder, stall 17
Check, sid, and remove
mzachine, stall 18

Dip Leat eups

Position machine,

stall 17

Wash udder, stall 6
Check, aid, and remove
machine, stall 5

[2ip teat cups

Position machine,

stall 6

Wash udder, stall 10
Cheel;, 2id, and remove
machine, stall

1)ip teat cups

27 ‘23 24N 26 26 1] 28,
AN

MANGER

SCHECK, AID, REMOYE MACHINE

46.
47.

Pozition machine,
stall 19
Wash udder, stall 21

. Check, nid, and remove

machine, stall 17

. Dip teat cups
. Position machine,

stall 21

. Move cart
. Wash udder, stall 7
. Check, aid, and remove

machine, stall 6

56. Move cart

Gl.
62,
6.

tif.
Ga.
G6.
67,
68.
6.

. Wash udder, stall 23
. Check, aid, und remove

machine, stall 19

. Dip feat cups
. Position machine,

stall 23

Move cart

Wash udder, stall 25
Check, sid, and remave
michine, stall 21

Dip teat cups

Position machine,

stall 25

Wash udder, stall 9
Check, aid, and
position machioe, stall 7
1Yp teat eups

IPosition machine,

stull 9

Froere 2.—Suggested milking routines for a fuce-out stall barn. The order in which
work is done is shown by chores numbered conseculively and listed in vertical

columans.
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= WASH UDDER FPOSHI0N MACHINE

A CHECK AIDREMOVE MACHINE

W MOVE CARTS TIOIF TEAT CUPS

1. Start with cart at A 26. Iip teat cups 5l. Move cart

2 Wash udder, stall 9 27, Position machine, 52, Wash ueder, stall 24

3. Wash udder, stall 11 stall 14 23, Check, #id, und remave

4, Wash udder, stall 13 5. Move enrt muchine, stall 233

5. Dip teat cups 2, Wash udder, stull 27 54, 13ip teat cups

6. Position muachine, 30, Chieek, aid, and remove 33, Position machine,
stall O machine, stall 10 stull 24

7. [Mp text cups UL Move enrt 56. Wash udder, stall 22

8. Position macehine, 32, Lip teat cups 57. Check, uid, and remove
stall 11 34, Position machine, machine, stull 28

U. 1Jip teat cups stull 27 58, Ip teat cups

10). Pozition machine, 34 Wash udider, stall 23 a4, Position machine,
stull 13 35. Chieck, aid, and remove stall 22

11, Wash udder, stall & machine, stall 12 60. Move cart

12, Cherk, aid, and remove 36, Dip teal cung HL., Wash udder, stull 20
machine, stall § 7. Pozition maching, 62, Check, aid, and remaove

14,
20.

21,

13l

23,
A,
25.

3. Dip teat cups
-}, Position machine,

shull &

. Wash udder, stall 10
. Cheek, aid, and remove

inachine, stall 11

. Ihp teat cups
18.

LPesition machine,

stadl 10

Wash udder, stall 12
Cheek, uid, and remove
machioe, stall 13

13p teat cups

Position machine,

stull 12

Move carl

Wash udder, stall 14
Cheek, aid, and remove
machine, stall 8

3
34,
40,

e ibe e
L 1 -

de
[y .

43,
44,

A4,
20,

Froeee 3. -Sugrested milking : r 3
work iz done is shown hy chiores numbered eonsecutively and listed in vertical

rolumns,

17,
.

stall 25

Move cart

Wash udder, stafl 24
Check, aid, und remove
machine, stall 14

. Dip teat cups
2, Wash udder, stall 25
4. Pesitlon maehing,

stall 23

. Cheeck, aid, and remove

machine, stall 27

Dip teal cups

Pesition machine,

stall 2%

Wash udder, stall 26
Check, aid, and remove
machine, stall 25

iip teat cups

Position muchine,

stall 26

rouline for o foce-in stall barn.

6.
G7.
G8.
G4,
T0.

71

72

machine, stall 26

A, Dip teat cups
1,
. Position machine,

Move curt

stall 20

Wash udiler, stall 18
Check, aid, aml remove
mzehine, stall 24

Wash teat cups

Move ¢art

Positian machine,

stall 18

Wash udder, stall 10

. Check, aid, and remove

miachine, stall 22

73. Move cart
74. Position msachine,

stall 16

I'be orler in which
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Case 2

The dairy has a 20- to $0-stall barn, 2 operafors, 3 bucket-type
machines, and good arrangement. Ak is earried immediately and
directly to the milkroom. One operator handies the machines while the
other carries the milk to the milkroom and assists in washing udders,
feremilking, and leeding concentrates,

If milk is piped from each stall to the milkroom, one operator in case 2
should be able to do the milking operations efficlently. However, il it is
necessary to mitk the herd faster, a sceond operator can be used to good
advantage in washing udders, foremilking, and possibly scime machine
stripping.

Case 3

The dairy has 2 30- to 100-stall barn, 3 operators, and 4 to § bucket-type
meachines. Milk is carried immediately and directly to the milkroom.
Two of the operators cach handle two or three machines. The third
operafor will be kept busy carrying milk most of the time but oceasionally
may help with washing udders and fleeding concentrates. The third
operator is especially needed in barns that are poorly arranged.

If milk is piped from each stall 1o the milkroon, twoe operators in case 3
should he enough to do the milking operations. Each operator should he
able to use three machines effectively and do the additional necessary
tasks of washing udders, foremilking, and machine stripping.

If milk is piped from all stalls te the milkroom, considerable time and
travel are saved and, in cases 2 and 3, more machines are advisable,
It is doubtful if a third machine is economically justifiable for most dairies
with fewer than 20 cows. A third machine may be justified for herds of 20
to 26 cows and will be justified for more than 26 cows if they are well
managed and have good production.

THE MILKING BARN
Description

The milking barn is a fioor-level stall barn that is used solely or
principally for milking. Most stall barns in the Northern States are used
primarily as milking barns during the summer.

As with other types of lacilities, the milking barn has both advantages
and disadvantages. The main advantage is its adaptability to ehanging
herd size and to the loose-housing system for cows. Because the number
of stalls is usually one-vighth to one-half the number of cows to be milked,
the milking barn is a smaller structure than most stall barns and has a
shorter milk pipeline.

Because the milking barn is still a floor-level structure, it requires the
stooping, squatting, and bending of the stall barn. Cows arc not
in the milking barn except during milking time. Consequently,
supplemental heat is needed during cold northern winters to protect
plumbing and te provide operator comflort,

The general arrangement of Midwest single-row or two-row milking
barns is much like that of the stall barns shown in figure 1. The Califernia
string-type milking barn is alse similar to & conventional stall barn but is
usually larger. Bmall, single-row, back-out and walk-through types
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of milking barns are shown in figure 4. Alost cows in California are
milked in string barns. A small floor-level, abreast, walk-through, stall
arrangement may be referred to as 2 milking barn.

The small one-row and two-row milking barns studied in the Midwest
were on farms where the work was done by family fabor, and most of the
feed was grown on the farm. The California string barns were used by
dairies that hired most of their labor and purchased most of their leed.

The milking barns reported in this study inelude eight small single-row
and five small two-row barns in the Midwest; five large singie- and multi-
row barms {(eommonly referved to as string barng) in California; and six
sbreast walk-through barus in California. The milking bams in Cali-
formia were floor-level struetures arranged essentially as shown in

FEED ALLEY

.. MANGER . &

T 1T

STALLS

QPERATOR AREA

ouT

SMALL SINGLE ROW WALK THROUGH

Froure +.—Typical small floor-lavel single-row back-out and walk-through milking
barns,
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fisure 1 or . The Midwest barns were used by herds that were very
small to medium in size when judged by standards in the area. The
California herds studied were average to above average in size by Cali-
fornia standards. The barns ranged from new to possibly 15 vears of age.

Amount and type of milking equipment varied considerably. All the
small Midwest barus used bucket milking machines and cooled milk in
cans. Three of the five California string barns and five of the six Cali-
fornia walk-through barns had milk pipelines from stalls to bulk tanks lor
cooling and holding. Where milk was uot piped {rom the stalls it was
hand trucked or earried to the bulk tauk or to & “dump” in the barn and
then piped to the tank.

Water under pressure was used freely for cleaning floors in most of the
California milking barms but was vsed to a limited extent in the Midwest
and Massachusetts harns.

Roughage was fed at different places on the different farmsteads, all of
it awny [rom the mitking barm.  The location of the feed storage and milk-
house or milkroom was variable, The California milk code specified 2
10-foot minimum separation between the milkhouse and the building in
which the cows were milked.  Tn the Midwest, most of the mitkrooms and
feed storages were attached to or were a part of the buildings in which the
cows were milked.

In California, concentrate feed was sometimes stored in the milking
building and sometimes in bins outside, Feed was distributed to the
mangers in most barns by cart and hand secoop. In the walk-through
barns, a feedbox was located hetween each pair ol stalls (fig. 4). The
operator merely had to scoop feed from the box into the manger as each
cow came i,

Chore Routines

Chore routines varied with the stall arvangement, management, season,
and other factors. Where the milkiug herd was separated into two or
mere corrals, the number of stalls it a milking barn was a multiple of the
number of cows in a corral.  For example, the milking barn might be of a
size to accammaotlate one corral, two corvals, three corrals, or four corrals
of cows in one filling, depending on the size of the herd and the maximum
tine available for milking the entire herd.  The basic principle is that all
cows in a corral must be moved to and from the milking barn in a single
group to keep time and travel of the operators at a minimum and to
simplify movement of the cows.

In the Midwest, most milking machine operators handled one or two
machine heads; in California, two to four machine heads. Some JAlidwest
machine operators had help from a part- or full-time operator who per-
formed miscellancous chores not involved with the use of the milking
machines.  Most machine operators in the California string barns had
such help regularly.

Discussion of Data

Herd, Equipment, and Operataor

Table + summarizes the herd, facility, and milking chore data of the 24
milking barns studied.  Herds milked in the small barns averaged 19




Table 4.—Milking barns: Sunnary of time and travel dala for the milking and related chores in 13 Midwest and. 11 California floor-level barns

Small, 1-row barns (with bucket milking machines) Small, 2-r¢w barns {(with bucket milking machines)
Item Selected better barns 8 barns (7 in 111, Selected better barns 5 barns @in Ill.,
Lin Ind, 1inlind, lin Wls)
Bard A Bm—n B i BarnC | Barn D | Average Range Barn B | Barn F | Barn G | Average Range
(inIlL) | (in1lL) | (inIIL.) | (in. Ind. (in1iL.) | (in Wis.) | (in I'nd.)
Herd, equlpment and operator:
L Cows inlactation...__.__.._. number-.{ 14 11 23 46 19.1 6-48 10 17 12 17.0 12~21
Cows milked by machine do.--. 14 11 23 46 19.1 6-46 19 17 12 17.0 12-21
2n. Number of stalls_ ... —m-doo___ 4 5 7 15 6.9 4-15 16 8 20 14.8 8-20
3. Alitking machine heada.. .- RN . 1. T 2 2 3 3 2.3 1-4 2 4 2 2.4 2-4
. Milking machine operators em-tdoooo. 1 1 2 2 1.3 1-2 1 2 1 1.4 1-2
5. Other operators?.._______ —eedooao: 0 0 0 1 .31 01 0 i) .5 .12 0-0.5
6 All operatorfac..ocoiooou il Oaene 1 1 2 3 1.6 1-3 1 2 1.5 1.5 1-2
. Cows milked per machine opera(or
0_-ul 14 11 12 23 14.9 6-27 19 8.5 12 13.7 8-21
8. Cows milked per machine head..do.... 7.0 5.5 7.7 15.3 8.4 5.5-15.3 9.5 4.3 6 7.7 4.3-10.5
9. Machine ‘heads per machine vperator
dos--- 2 2 1.5 1.5 1.9 1-1.5 2 2 2 1.7 1-2
Chore time:
10. Feeding concentratés. . man-minute/cow. RAY 43 .32 28 .27 10.09-0.43 .20 .15 .85 .32 .15-.65
11. Admitting and releasing cows....do.... .46 .58 .51 .65 .51 0.40-0.65 .68 .33 .38 .64 .33~1.38
12. Milking operations ¢___.__..___._ do.__. 3.62 2.66 2.03 2.91 2.42 {1.04-3.62 2.91 3.80 3.54 2.93 | 2.10-3.80
13. Miscellanecus o erations $. ---do‘-_. .27 .08 .04 .03 .15 | 0.03-0.55 .19 .01 A1 .3 .01-1,15
14. Preparation and cleanup®....__.. S, 1.53 2 17 .90 .86 1.30 { 0.88-2.17 1.35 1.13 1.82 1.73 1,13-3.18
15. All operations, (itema 10-14)_..__ do---\ 5.09 5.00 3.80 4.73 4.65 1 2.03-7.42 5.33 5.42 6.50 5.95 | 3.72-10.14
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Mxlkmz rates: )
1 g Yer machine operator...... cows/hour_._ 13.9 21.6 15.8 17.8 19.1 13.1-32.4 18.7 12,0 23.7 16.7 12.0-23.7
All machine operators..._......c do-.e- 13.9 21.6 31.5 35.2 23.3 13.1-35.2 18.7 23.9 23.7 21.5 16.4-25.0
18 l’ur operator zmuchme and other opera-
T8) e niimasannamm e doou.- 13.9 21.8 15.0 11.7 15.4 11.7-21.6 18.7 12.0 15.8 15.1 12.0-18.7
19, Per mochine Bead - o .. - o momoon s d0onan 6.9 10.8 10.8 11.7 11.1 6.9-15.4 9.4 6.0 11.9 9.6 6.0-12.5
20, Perecow.m-vermivanan machine-minute.. 5.19 4.62 4.64 4.33 4.88 | 2.73-8.16 5.60 5.79 3.72 4,87 | 2.99-6.24
21 Per pound of Milka oo omees Ouuean .43 .31 .36 33 .41 { 0.25-0.79 .38 .29 .22 W32 .22-.30
22, Per coWuemmmsmnnnn _man-minute. . 4.33 2.91 3.82 5.16 4.04 | 2.91-5.18 3.21 5.04 3.94 4,14 | 3.21-5.04
23. Per pound of milk. oo L. oo Qiven .36 .19 .30 .40 .34 | 0.19-0. 43 .22 28 .23 .30 .22-,52
24, Mac nnexdle time........ -<--percent.. 36 15 12 10 18 10-3 13 40 19 23 13-40
Operntor travel: ?
25, Admitting and releasing cows and
feedmg concentrates  (items 10 and
D 3 P S feet/cow.- 36 32 58 40 49 32-63 44 75 42 51 34-75
26. Mxlkmg and related operations (items
14) e ccmiaaaan [ T a8 111 110 Jieccmaas 105 67-141 142 276 jaceceaak 174 104-276
27. Total (items 25 and 26} oo - do-.--| 118 143 157 |cccmcaean 149 92-202 186 351 |ececilaaa 225 138-351
28. Total travel for milking herd (ltema 25
and 26) . oo cicimeaan feet/barn__| 1789 1568 4067 memmmaant 2404 1568-4067 1 3535 5972 Hocaoeoia- 4039 2611-5072

See footnotes at end of table,

SA0D HDNINTIIN HO0d THAVYHI ANV IANIL




0g

Table 4.—Milking barns: Summary of time and {ravel data Jor the 1(:1ilk1'ng aiild related chores in 18 Midwest.and 11 California floor-level barns
~=C'ontinued

Large 1-row and 2-row string barng 1-row ﬂoqr-le\'cl_nl)reaap walk-through barns
{3 with'piped milk, 2 with bucket milking (5 with fully piped milk; 1 with a partly piped system)
machines and partly piped milk)

‘8081 *ON NIIATING TYIINHOHL

Selected beiter barns 5 barns ()l in Calif.) Selected hetter barns 6 barns (all in Calif,)

R B T s U

Barn M Barn I | Averagd Range Barn J Barn 1< Avernge Range
(niped milk) | {piped milk) (piped milk) { (piped milk)

Herd, equipment, and operator:
Cows in lactation. . .. -number_.. 149 149-405 102 193
Cows milked by machine .o, .. 149 149-405 193
2a. Number of stalls wetlooa.. 1160 : 12
. Milking machine heads,_ . ... i 5 4 6
Milking machine operators. ..
.. Other operators ?
. All operators
Cows milked per machine opérator.
Caws milked per machine head. .
Machine heads per machine operator.
Chore time:
10. Feeding concentrates. .. ___.. man-minutes/cow. .
. Admitting and releasing cows
. Milking operations ¢, __
« Miscellaneous operations ¥ .
Preparation and cleanup ¢, _
All operations, (items 10-14)
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Milking rites: 7
16. Per machine operator.. cows/hour. . 25,7 46.4 39.1 25.7-55,8 20.2 26.1 20.6 19,1-47.3
17. All machine operators. ... coavevwenon--o-do. 76,5 46.4 68.4 | 43.8-119.6 58.3 56.7 52.1 38.3-62.8
18. Per operator (machine and other operators).do. 17.0 21.1 18.2 14.9-21.9 20,2 26.1 27.9 19:1-43.0
19, Per machine head e iionaiiinnn s doo... 8.5 9.3 9.1 7.0-12.0 9.7 9.5 9.2 7,9-10.5
20, Per cow. ... PO machine-minutes,. 5.48 6.04 5.82 | 4.23-7.22 6.04 6.41 6.45 | 5.48-7.40
21, Per pound of milk.. ..... U Oninw .29 .40 .3 .97-.565 .38 .48 .47 .33-.67
22, Per COW. oo wwwram e man-minutes .. 3.51 2.84 3.37 1 2.74-14.00 2,06 2,12 2.26 1.40-3.14
23, Per pound of milk._ - . ...._.ie 0 el .18 L 19 .22 .16-,29 .13 .18 .19 .13-.381
24, Machineidle time.. .. necmucunnan wenapeTCEDL. 5 4 4-13 3 E 2-5
Operitor travel: 8
25, Admitting and releasing cows and feeding concen- )
trates (ftems 10 and 11). ... amm feet/cow. . 22 31 22 13-31 30 26 197 190-42
26, Milking ~ and related operations (items 12~
5 T SN UV ROV | | SPUN 86 88 88 83-102 40 29 41 27- 54
27, Total (items 25 and 26) . .. __eocio. RN U S 108 119 109 04~126 70 55 68 55-73
22, Total travel. for milking herd (items 25 and
26) i iriiireacns mmeneanm—n— R feet/barn. . 8393 17629 12604 753610586 7077 10610 o115 547215504

1 These are total numbers of stallsin barns. Actually, barns 1T and I used only 32 and 20 stalls, respeetively, from which milk was piped. Based on netual numbers
by stalls used, the group average is 81, and the range is 20 to 213.

2 Includes 2ll (except machine operators) who elped during all or part of the overal] milking time (OMT), which begins when the fent cups are placed onthe first cow
and ends when they are removed from the lagt cow. As a rule, helpers did not handle milking machines,
inth 3Q0ne dluiry fed no concentrates during milking operations; all concentrates and roughages were in a single, complete mixed ration and were fed in fence line feedbunks
in the corrals.

\Wash cows, foremilk dip teat cups, operate surcingle, position machine, machine strip, remove machine, hand strip, earry and pour milk. Not all these operations were
performed in each case.

5 1f done during OMT, ineludes spraying cows, treating sore teats, hobbling cows, getting fresh udder wash, delays, washing manure to drain,

¢ Only for milking equipment and milkroom.

“Based on OMT,

5 Travel for operation in items 10 to 14 inclusive.
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lactating cows {item 1). The California herds averaged 228 lactating cows
in the string barns and 153 in the walk-through milking barns.

The number of milking stalls (item 2a) varied cousiderably but
averaged 11 for both the Midwest barus and the California walk-through
barns. The number of stalls in the California string barns averaged 123.
In two of these barns less than half the stalls were used for milking,

Twe milking machine heads {item 3) were used in 7 of the 13 Midwest
barns; the others used from 1 to 4 heads and averaged a little over 2 heads
per barn. The number of machine operators (item 4) in these barns was a
little more than half the number of machine heads. Of the 13 barus, 9
used ouly 1 machine operator. The large California string barns used
from 5 to 10 milking machine heads and had 1 to 5 machine operators cach.
The machine operators cach handled from two to eight heads, averaging
over four.  All but 1 of the Califorina walk-through barns used 6 machine
heads and had 2 operators in a 12-stall barn. In this situation, each
machine operator worked six stalls and handled three machine heads.

In 5 of the 13 Midwest barns, all milking operations were done by 1
machine operator working alone. The number of milking operators in
the other eight barns ranged from one machine operator with another
part-time operator to two machine operators with a full-time operator
helping. The 13 Midwest barns averaged 1.5 operators per barn (item 6,
table 4.

The three smaller California string barns, milking 150 to 190 cows each,
used 1 machine operator and from 1 to 2.5 other cperators per barn.
The fourth string barn used 3 machive operaters plus 1 full-time and 1
half-time operator to milk 218 cows. The fifth string barn used 5 machine
cperators and 3 other operators to milk 405 cows.

Five of the 8 California walk-through barns used 2 machine operators,
without help, to milk 97 to 228 cows. In the sixth walk-through barn,
1 machine operator with 1 other operator 10 percent of the time milked
128 cows.

In some of the barns the number of operators was considered more
than necessary to perform the dairy chores efficiently.

Chare Time and Milking Rate

The time used in doing chores shows a wide variation from barn to barn
within barn types (items 10 fo 15, table 4). The variations within the small
one-row, small two-row and large one and two-row string barns are larger
than the differences among the group averages for practically all the
clements of the milking operation. The differences among the walk-
through barns are also substantial, but operations in this barn type were
at a higher level of efficiency than in any of the other types.

Milking rate in cows per man-hour (item 18} was 15.4 in the 1-row and
141 in the 2-row Midwest barns; 18.2 in the California string barns; and
27.9 for the California walk-through barns. In comparing these milking
rafes two points of interest are noted:

{1} Tt is surprising that the milking rates in the string barns were so
little faster than the rates in the Midwest barns, even though the string
barns had much larger herds, improved facilities for milk handling, and
professional milkers. This is partly attributed to operator fatigue caused
by the necessity of haundling large herds and doing more and different
operations required by the California nilk code. String barns had a
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major advantage over the smaller stall barns in that preparation and
cleanup time were less per cow because operators milked more cows per
machine. The use of unneeded workers in some dairies resulted in lower
per-man-hour milking rates in the California barns.

(2) The milking rate in the California walk-through barns was more
than 50 percent higher than in the string barns. Only 2 small part of
this difference could be attributed to udders not being washed regularly
m three of the walk-through barns or that five of the six walk-throughs
had piped milk when only three of the five barns had it. The time saved
nmust have heen mainly due to the more compact and eonvenient arrange-
ment of the walk-through barns, which resulted in less time during which
machines were idle and less walking by the operators.

Table 4 shows that machine time is more dependent on the operntor,
cow, and equipment than on the layout or stall arrangement of the
milking facility (items 20, 21). The walk-through barns, in which the
milking rate was fastest, also showed the most machine-minutes per cow
and per pound of milk. In these barns the machines averaged just under
-1 minutes on the cow and just under !5 minute per pound of milk.
The extremely low machine idle time in walk-through barus averaged
only 3 pereent (item 24) and partly aceounts for the high machine time
and the high overall milking rate. 1t appears that the low machine idle
time is due to the operator’s routine and to the walk-through arrange-
ment, which enabled the operator to travel the minimum distance in
removing the machine from one cow and placing it on the next.

Operator Chore Travel

Operater travel in feet per cow per milking (item 27) is far less for the
Califernia wallk-through barns than in any of the other types of milking
barns (item 27, table 4). The differences in truvel per cow among barns
in the walk-through groups were relatively minor. This was also true of
diffcrences among string barns, although the trave! per cow was almost
fwice that of the walk-throughs. Travel per sow in the Midwest milking
barns was much higher and showed much more variation from barn to
barn. Differences in travel per cow among the small Midwest barns, the
Calilornia string bamms, and the walk-through barns were clear and
distinct and without overlapping exeept among the one-row and two-row
Midwest barns.

THE ELEVATED-STALL MILKING PARLOR

Description

Milking parlors with elevated stalls were developed primarily for use
with loose-housing systems but are also used for milking cows that are
housed in stall barns between milkings. Because the cows are in the
milking parior for only a small part of the day, supplemental heat is
needed in cold climates during the winter months to prevent the Ireesing
of water pipes and provide comfort for the operators,

Like the floor-level milking barn, the elevated-stall milking parlar is
well adapted to expanding herds, is small in size, and 15 well-suited for
use of pipeline milking machines. In addition, the clevated stolls
eliminate the need for most of the bending and stooping for routine
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mitking operations. Elevated-stall milking parlors are usually equipped

with hot and cold water under pressure, and this considerably reduces the

E-ork of washing udders, cleaning pipelines and ulensils, and washing
oors.

This report includes data on 41 elevated stall milking layouts located in
the Midwest and in the States of California and Massachusetts. These
layouts had 15 different stall arrangements and variations, which gener-
ally can be divided into side-eutering and walk-through stalls (g, ).
When studied, one parfor was 14 years old; all other were less than 4
vears old,  Alb of the larger milking parlors and most of the smaller ones
used pipeline milkers or partially piped milking systems. Coneentrates
were usually fed entively in the milking parlor, but in somce cases only
“hait" amoeunts of concentrate were fed i the mitking parlor, and the
rest was fed with the roughage, which was always fed elsewhere.

I concentrales are to be fed during milking, facilites should allow the
cow to be fed in the shortest possible time and with the least travel. One
of the best feeding systems provides overhead storage, a feed chute to
ench sfall leedbox, and the cquipment for measuring {eed rapidly and
accurately. A milking parlor in which 50.3 cows per hour were milked by
1§ man {table 5, item 18) was so eqguipped, and the average time for feeding
a cow was 0.04 of 2 man-minute. However, other California operators
used 0.14 to 0.4 of a minute to feed 2 cow. In Massachusetts, where
many dairymen led citrus pulp, concentrate feeding reguired .05 to 0.6
of & minute per cow. Cows required more time lor cating citrus pulp
than they needed for most feeds.

A few operators fed concentrates in a separate building before mitking.
Cows that had been fed came in for milking as rendily or more rapidly
than cows that were going to be fed during milling.  Ailk letdewn with
these cows was just as rapid as with the other. When concenirates are
fed elsewhere, the milking parlor construction, equipment, and operations
are simplified.

Discussion of Data on Side-Entering Elevated-5tall
Milking Parlors

Herd, Equipment, and Operator

Table 5 shows that herds milked in 3-stall tandem parlors averaged 15
lnetating cows. Those in the double-2 tandem parlors, 31 cows; in double-
3 tandem, 77; and those in the double-t tandem parlors, 130 (item 1}.
Two milking machine heads were used in the 2-stall tandem; $hree heads
in the 3-stall tandem; two to four heads in the double-2's; five or six in the
doubie-3’s; and eizht in the double-#’s. Two 2-stall tandem, one 3-stall
tandem, and one double-4 tandem had two machine operators. Al other
layouts used only one machine operator and most had no other operators.

Chore Time gnd Milking Rute

Milking parlors of the types shown in table 5 had smaller within-fype
variations in thme data than the stall barns and milking barns shown in
tables 2 and 4, This indicates that milking parlor layouts favor good
operating routines, However, there were distinet differences between
milking rates for the different types of milking poriers shown in table 5.
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Figoneg 5 —Typical cleveted-stall milking pariors. A, B, and € are the side-
entering type; L, is & walk-through type.




Table 5.~—Side-entering, clevated-stall

Illinois, Massachusetts, and California

milking parlors: Summary of time and travel data for milking and related chores in 34 wmilking parlors in

2-stall tandem parlors 3-stal] tandem parlors
(3 with a preparation stall; 4 with (4 with milk pipelines)
tail-to-tail arrangement; 11 with pipelines)
Selected better 12 parlors G parlors
Item parlors with (allin 1) Selected better parlors (5.in 11I., 1 in Mass.)
milk pipelines
Parlor E | Parlor F
Parlor A | Puarlor B | Average Range Parlor C [ Parlor D1 (piped (niped i-Aversge Range
(in IIL) | (in. 111 (in 111.) | (in Mass.| milk, milk,
in 111) in 111)
Herd, equipment, and operator:

1. Cowsinlactation oo iooinioaoo. Number. . 22 22 14 8-22 10 20 20 24 15 8-24

7. Cows milked by machine. ... _..___..___.. Onumn 29 22 14 8-22 10 20 20 24 15 8-24

3. Milking machine heads_ _. w0 o 2 2 2 2-2 2 2 3 3 2.5 2-3

4. Milking machine operators_ wactloa.o. 1 1 1.2 1-2 1 1 1 - 1 1.2 1-2

5. Other operators I._.__.____ U P 0 0 0 1] 0 0 0 0 0 0

6. All.operators . .o aimmees S 1 1 1.2 1-2 1 1 1 1 1.2 1-2

7. Cows milked per machine operator. PO [ T 22 22 12.4 7-22 10 20 20 24 14.7 4-24

8. Cows milked per machine head..._. . --dosuce 11 11 6.8 4-11 5 10 6.7 8.0 6.2 3-10

9. Machine heads per machine operator.... ... do. .- 2 2 1.7 1-2 2 2 3 3 2.8 1,5-8

Chore time:

10. Feeding concentrates. _...... man-minutes/cow-- .15 12 .19 06,32 .25 .35 19 .21 22

11. Admitting and releasnm, COWH e lmccann dou.-- W34 .58 .63 34-1.05 .55 .56 42 .53 A7

12. Milkingoperations2. ., ___ P T 1.16 2.97 1.93 | 1.16-3.18 1.33 1.59 1.72 1.54 1.77

13. Miscellaneous3..___.___ JRO' 1 T 1.06 .43 1.05 04-2.86 17 .36 .25 .08 .30

14. Preparation and cleanup 4. ---do.... 2.41 1.19 2,50 | 1.19-4.98 2.23 1.01 1.76 .96 1.92 ( .
Mll‘l)\ All operatlons. items 10-14. oo oo doo... 5.12 5.29 6.30 | 2.79-12.37 4.53 3.87 4.34 3.32 4.67 | 3.32-6.11

ilking rate:

6. Per muchme operator.. ... ... co“s/hour-- 21.9 15.5 17.0 8.3-26.6 25.8 20.8 23.1 25.3 21.6 16.5~25.8
17. All machine operators. - .. .__.___. ____. Ouun- 21.9 15.5 18.6 13.2-26.6 25.8 20.8 23.1 25.3 24.6 16.5-36.0
18, Per operator {machine and other operators-do)_ ... 21.9 15.5 16.7 8.3-26.6 25.8 20.8 23.1 25.3 21.6 16, 5—25 8
19. Per machine head.__..___.___l.__.__...__ 0.l 11 7.8 9.3 6.6-13.3 12.9 10.4 7.7 8.4 9.9 ,7-12.9
20. Percow._ ... .i... --machine-minutes.__ 4.15 5.27 4.61 | 8.76-6.13 3.85 4,65 5.81 4.97 4.61 [ 3.78-5.81
21, Perpound of milk . __.___.___ __l____. - .28 .27 .3 20,42 .30 .31 .28 .29 .28 .20~-,81
22, Percow_.._..__. man-minutes. - 2.74 3.88 3.95 | 2.26-7.21 2.34 2.89 2.61 2.37 2.86 ] 2.34-3.63
23. Per pound of milk___.._____..__. . . ___. Oninn .19 .20 .27 .16=,51 .18 .19 .13 .14 .18 13-.24
24.. Machinejdle time. - .. ___.__.._ percent. . 21 28 27 13-42 11 16 27 32 24 11-36

Operator travel: s
25. Percow_.(items 10 to 14) __ .. _ .. oo .. feet_ . 42 77 89 42-135 170 feoomiuen 80 159 131 80-170
26. Total travel for milking herd__.___________ do....| 916 1697 1140 534-1707 | 1695  |ao ... 1604 3822 1861 1030-3822

See footnotes at end ot table.
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Table 5.—Side-entering, elevated-stall milking parlors: Summary of time and travel data for nilking and related chores in 34 milking parlors in
Llinots, Massachusetts, and California—Continued

Double-2 tandem parlors Double-2 tandem parlors
(with bucket milking machine) (with milk pipelines)

Item Selected better parlors 5.parlors Selected better parlors .6 parlors
(3 in 11, 2 in Mass.) (Lin Calif., 5in Mass.)

Parlor G Parlor H Average Range Parlor 1 Paslor J Average Range
(in 1iL) (in Mass.) (in Mass.} | (in Calif.)

Herd, equipment, and operator:
Cows in lactation
Cows milked by machine.
. Milking machine lieads. _._
Milking machine operators_
. Other operators '.
. All operators
. Cows milked per ma
. Cows milked per machine head
. Machine heads per machine operator.
Chore time:
10. Feeding concentrates
11, Admitting and releasing cows..
12, Milking operations?
13. Miscellaneous 3 . 0 4~
14. Preparation and cleanup ¢.__ PR | . . .8 .65-1.8F
15. All operations, items 10-14 1 4, . 4. 3.13-5.42
Milking rate:
16, Per machine operntor . cvovrecsccncemermamaar cows/hour._.
17. All machine operators Ocvcm
18. -Per operator (machine and other operators) -do_._.
19. Per machine head
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21. Per pound of milk

22, Per cow

23. Per pound of milk.

24. Machine idle time
Operator travel: ¢

25, Per cow (items 10-14) 8 58-95

26, Total travel for milking herd_ . d 1493-2210

o

—
=3

See footnotes nt end of table.




Table 5.-—~Side-entering, elevated-stall wilking parlors: Suminary of (tme and travel data for milking and related chores in 84 milking parlors in
1llinots, Massachusells, and California—Continued

Double-3 tandem parfors

(1 with a fully piped system; 2 partly piped)

Double-4 tandem parloes

(with milk pipelipes)

§ . 2 parlors
| Sclected better parlors | 3 parlors (allin Calif.) | Selected better parjors | (in Calif.)
tem et e ot e o s i g e e i o i} et S N -
Parlor K |
(purily Parlor Lo Average Ruange Parlor M Parlor N Avernge
piped milks i (in Calif.) (in Culif,} | Gin Calif.)
in Calif.)
Herd, equipment, and operator: )
1. Cows in lactation ... PR F T AU SURPPN Number.. 100 70 77 53-100 151 108 130
2, Cows milked by machine. ... ....... R 100 70 77 53109 151 108 130
3. Milking machine heads . 5 [ 5.7 50 8 8 8
4, Milking machine operator 1 1 1 1-1 2 1 1.5
5, Other.operators !_ 0 [ 0 0-0 [ 1 .0
6. Al operafors ... 1 1 1 1-1 2 2@ P
7. Cows milked per machine operator. . 100 70 77 53-100 75 108 02
8. Cows milked per machine head. .. ... - 2y, 11,7 140 8,8-21.8 18.9 13.5 16,2
9, Machine heads per machine operator. .. & ¢ 5.7 5-0 4 8 [
Chore time:
10, Feeding coneentrales. . o L iioiiioneianal 04 40 .10 L04-.40 .24 RE 10
11, Admitting and releasing cows. .. ... .20 .20 .31 26- .39 .61 .38 50
12, Milking operations®. _ ... ... ..., .85 1.61 1.19 .85-1,61 1.71 1.97 84
13, Magcellnneous . o wewn voannan PR 01 0 04 0-.11 W13 .05 .09
14, Preparation.and cleanup ., (o o ..o . Nt .70 .69 .56+.81 WO7 W72 05
15, All operatious, items 10-14 0 Lol viiieir e e 0. 1.74 2,97 2,421 1,74-2,07 3.20 3.20 3,20
Milking rate: 3 ]
16, Per machine operstor. - .. .o v iiiihiicinrn e v ntows/hour, 50.3 28.8 37.7 28,8-50.3 24.9 47.4 30,1
17. Al maehine operadors.. o .ov e cimanan 50 .4 28.8 37.7 28,8-50.3 9.7 Y 48,5
18, Per operator (machine and other operators). 50.3 28.8 37.7 28,.8-50.3 24.9 2.7 24,3
19, Permachine henel. . oooon ooiiiniiann - O T T, 10,1 1.8 6.8 4.8-10.1 g.2 5.9 6.1
20, Percow. . .o, ol -Janachine-minutes. . 5.08 5.70 6.490°] 5.58-8,20 7.14 6,81 4,08
21, Perpound of mitk. . ovoiceunnnonn. IR AT Vs T .41 A8 J51 35,77 .57 o .49
22, Yer Cow. .avausn Loman-pnsotes. ., 1.19 2,20 1.75 1 1.19-2,29 2.41 2,54 2,48
23, Per yound of milk R S 09 4 13 09-.17 .19 15 a7
24, Machine idle time. ercent.. 5 62 26 5-52 25 35 30
Operator travel: ¢
25, Per cow (items 10=14) .. ... . 70 75 76 70-83 g2 5 76
26, Totaltravel formitking herd. . o icurincimrim v vnnnatlOeaa. 7640 5234 H757 4307-7640 13861 6392 10127

T Includes all (except maching operators) who helped during all or part of the overall milking time (OMT), which begins when the teat cups are placed on the first cow

and ends when they are removed from the last cow.

FWash cows, foremilk, ¢ip tent vups, operate surcingle, position macline, machine strip, reniove machine, hand strip, carty and pour milk, N

were performed in each rase.

31 done during OMT, includes s!)rnying cows, Lreating sore teats, hobbling cows, delays, getting fresh udder wash, waghing manure to drain.

{ Only for milking equipment and milkroom,

5 Based on OMT : )
¢ Travel for operations in items 10 to 14 inclusive,

7 Travel for only one dairy.

ot all of these operations

8%
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For example, the average number of eows milked per man-hour (item 18)
was 16.7 in the 2-stall tandem, 20.0 in the 3-stall tandem, 23.8 in the
double-2 tandem, 37.7 in the double-3 tandem, and 24.3 in the double~
tandem {about the same as in the double-2).

The operator of one California double-3 tandem layout (Parlor K)
milked 109 cows at the exceptionally fast rate of 50.3 cows per hour with
1o help. Inaddition, alier milking each cow he carried the milk to a milk
dump at the cnd of the operator alley. In some respects this milking
parlor was one of the best parlors studied, but the operator was move
skilled than others in the way he handled the equipment, the cows, and
himself. His OMT of L.19 man-minutes per cow did not include regular
washing of vdders {item 22).  lwven if this operator's total time were
increased to L37 man-nminutes per cow by adding €.18 man-minute per
cow for washing udders {the average time f{or washing udders) minus his
time carrying milk, the resulting rate of 3.8 cows per man-hour would
5til be exceptionally fast. This operator also rated the best performer in
all milking layouts studied in “man-minutes per pound of milk”. His
machine-minutes per pound of milk was only 0.06 higher than the
minimum of 0.35 for a dairy that was at peak production for the year.

The eight-stall milking parlor with the stalls arranged in a2 double4
tandem and having two operators was aboutl equivalent in arrangement,
use, and operation to twe double-2 tandem milking parlors end {o end,
exeept that the machine-minutes per cow were higher. This does not
mean that the larger clevated-stall layouts were inherently bad, but
rather that too often the operators did not use a good milking routine.
There is a tendency lor some operafors to use too many stalls and too
many machines. 3ix stalls and six machines are too many for most
operators even it the best barn layouts arve used and best routines are
followed. The best operators, however, can manage six machines with
very little overmilking of the cows.

1t should be noted that, as the number of stalls per operator increases,
the number of machine-minutes per cow alsc increases. Some of the best
operators are exceptions fo this rule, but most operators cannot keep up
with six machines. Consequently, machines are left on some eows too
long, and these cows are overmilked. The only reason an operator has
for using one or two more machines than he ¢an properly handie is to mitk
the herd faster. If an operator uses only one machine more than he can
properly handle, he may milk the herd faster, but the use of more than
one machine beyond his capacity to handle generally resulfs in a slower
herd milking rate and too much overmilking.

Operator Chore Travel

Operator travel in the 3-stall tandem parlors was 131 feel per cow per
milking and was more than in the other bypes of parlors reported in item
25, table 5. Operator travel per cow was least in the milking parlors with
two rows of two stalis each (double-2 tandem pariors) equipped with pipe-
line milkers. _ )

Iigure G illustrates the travel cyele of operators for milking six cows
under two types of conditions. In -, the actual measured travel of an
operator in & dairy that used five machines to milk six cows and where the
operator moved the heads [rom stall to stall and carried milk from each
stall to the milk dump is shown by solid and dashed lines. The dashed
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lines represent the travel for carrying milk-—a distance of 126 feet or 21
feet per cow; the solid lines, operator travel for all other milking chores—a
distance of 168 feet or 28 feet per cow. Total travel for an operator is 204
feet or 19 feet per cow.

IFigure 68 is a theoretical situation intended to show how operator
travel ean be reduced in nilking six cows by using six machine heads and
piping milk from each stall to the milkroom. If this situation had existed
in the dairy described in 64, operator travel for doing all the milking
chores could have been reduced to a total of 150 feet or 25 fect per cow.

Milking Rates and Chore Travel in Parlors Having Pipeline
Milking Machines Compared with Those Having Bucket
Milking Machines

This series of studies was not planned to compare milking rates of
pipeline milking machines with those of hucket milking machines in the
same type of milking parlor. Time and travel variations due to other
causes ave 20 large that no conclusions can he drawn.,  The double-2
milking parlor was the only type i the study that had wmore than two
examples each of hucket and pipeline milking machines.  [ive dairies used
bucket milkers and six used pipeline machines.  In the double-2 parlor,
the milking rate of dairies equipped with the pipeline milkers was 27.8
pereent faster, the machine-time per cow was 12.8 percent higher, and the
machine idle fime was 29 pereent greater than in dairies equipped with
bucket machines. Operator travel recorded for only one double-2 parlor
using pipeline mitkers and Tor three using bucket machines indieated that
travel was 20 peveent less 1 the double-2 parlors equipped with the pipe-
line machines, This wavel difference of 20 percent is not significant,
because travel for only 1 layoat when compared with that for 3 layouts is
subject to considerable error.  Furthermore, travel in one of the bucket-
machine layouts was only 3.6 percent more than that in the one pipeline
layout, and 10 percent of the travel in one of the other bucket-machine
layouts was for carrying milk {o a milkhouse, which was 40 feet from the
niilking parlor.  No other daivy in those two groups had a detached milk-
house. Al other milkhouses adjoined the milking parlor.

Suggested Arrangement, Operator Routine, and Machine
Combinations for Side-Entering Elevated-Stall Milking Parlors

The number of cows that can be milked satisfactorily ina given milking
parlor depends on the rate of mitking and the overall time hmitation for
milking the herd. The rate of milking depends on the (1) layout and
number of stalls, (2) amount and type, condition, and adjustment of
equipmient, {3) number, ability, method, and routine of the operators.

A milking parlor with a loose-housing system will require a different
combination of operators and machines than wilt a stall barn. In general,
the requirements of the milking parlor are more flexible, and fewer
operafors are needed because with good srrangement and management,
the work can be done faster and easier than in conventional stall barns.
(iood combinations of operaturs and maehines for milking parlors and
loose-housing systenws are deseribed as follows.

Combination i: One operator, 2 clevated milking stalls, and 1 bucket
machine for 10 cows or less, such as the first two or last two stalls in
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figure 3¢'. Two bucket machines would permit greater operator efficiency
and aliow the herd to be milked faster, but even with only one machine,
the overall time will be small. There are also economic limitations to the
use of two machines. It is doubtful whether more than 1 machine is
economically justifiable for herds of fewer than 10 cows, unless they are
exceptionslly good producers.

O
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Frovre G.—Truvel of operators for milking cows under iwo types of conditions. 4,
when milking six cows with five machine heads and carrying milk to the milk
durap; #, when milking six cows with six machine heads and piping milk to a
mitkhouse.
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Combination 2: One operator, 2 elevated stalls, and 2 machines for 10
to 20 cows, such as the firsi 2 or last 2 stalfs in figure 5C.

Combination 3: One operator, 3 to 4 elevated stalls, and 2 bucket
machines for 15 to 30 cows. I the milk is piped from each stall, one
operator with two or three machines {fig. 5 or 5C) is adequate.

Combination 4: One or 2 operators, 4 or 5 elovafed stalls, and 3 or
bucket machines for 30 to 50 cows {fig. 54). If the milk is piped and the
parlor has only four stalls, a machine head at each stall and only one oper-
ator are adeguate for the herd.

Combination 5: Two operators, 6 or 8 elevated stalls similar to those
shown in figure 53, and 4 to 6 machines for a herd of more than 50 cows.
If milk is piped, two operators are needed in o patlor that has six or eight
clevated stalls and a machine head at each stall. In an eight-stall layout
each operator serves the lour stalls at one end of the operator avea, that is,
two stalls on each side, and has a machine head at each stall,

Tn most of the combinations discussed in the foregoing parvagraphs,
operations probably could be speeded up if the milk is piped from each
stall to the milkroom. In combination & where two operators sre recom-
mended, only one operator should handle the machine heads. The second
operator should be kept busy carrying miik or ehecking equipment in the
mitkroom, feeding, washing udders, perhaps doing some wmachine strip-
ping and admitting and releasing cows. To prevent confusion and
duplieation of effort, operators must always have a definite understanding
of the operations [or which they are responsible.

The previously described combinations are flexible, and there 15 no
definite dividing line between nuimber of machines and stalls to be served
by & given operator in miiking a herd of definite size. Sometimes an
addifional stall or machine will help to milk the herd a littic faster, but
they may not be economically justifiable except for use with lavger sized
herds.

Two cievated stalls tandem but facing apart gave about the same
milking rate as a two in-line tandem arrangement. The face-apart
arrangement requires a slightly lavger building, complicates entrance and
exit lane arrangements, and usually is not as satisfactory as a two tandem
layout.

A preparation stall, when used, precedes the milking stalls in a milking
layout. A preparation stall is similar to a milking stall but is a place
where cows’ udders are washed and {hey may be fed part of their concen-
trates. Clows then go directly to 2 milking stall,

Two to four stalls in tandem {figs. 5.4, 38, and 3(C7) plus a preparation
stall, showed no significant advantage over those without the preparation
stall.  Other things heing equal, o preparation stail will help only I the
operator’s routine results in enough idle thime for him to wash and foremiik
o cow during the time he would otherwise be waiting fov something to do.
If the operator has no idle time, cows can he milked {aster by washing
them in milking stalls beeause the operator ean move from stall to stall
much laster than a cow can move from o preparation stall to o milking
stall. Regardless of where the preparation stall is located, its usc requires
move travel by the operator, and the extra travel requires extra time.

Darry studies have shown that the average milking rate in o group of
2-stall tandem parlors with preparation stalis was about 2.6 cows per hour
faster than in & group of parlors without preparation stails, because there
was ample idle time to use them. However, cows in the parlors with
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preparation sialls had an average of 0.0 of 2 minute less time to eat their
coneentrates,  Thix means that cows should be fed i both the preparation
and milking stalls, and wovre time is required for feeding,

The ennvenience of o milking parlor with three elevated stalls in a
U-shape can be equal to or greater than that of a three n-line layout, But
in some cases the U-shaped parlor is not so easily attached to an existing
huilding a< is the three in-line arrangement.

Faur indine elevated stalls are unsabisfactory for a single operator
beeause too mueh tine and too may steps are required for walking from
stall to stall.  From 10 to 23 pereent more travel per cow will be required
i an opecator wses four in-Hne stalls instead of three.  MMany operators
who have no hielp bave learned by esperience that they can mitk the herd
faster, more vasily, and with fewer steps when stalls ave three in-line than
when four i-line. Four in-line stalls can be satisfactory and will require
el less (e il two operators ave cmployed and if mitk is piped from
each stall fo the milk cooler. One of the operators should handie the two
stalls en the rights the other uperator, the two stalls on the left. Each
operalor should =tay in his own area, exeept in cwergencies when cither
wav help the other (o thelr mutual advantage.

Cow alleys in clevated-stal milking parlors should not be less than
approximatelv 47 inches wideo, although most cows can pass through o 26-
to M-inch alley. if the alley is too narrow, the walls get dirty faster
where eows rub against then Do addition, eows are likely to walk more
slowly in the narvower alleys.

Operator aress in nuilking parlors can be as narrow as 40 inches and still
Lo wide enotigh to oblaby maximum efficieney in the milking operations.
This asstnes there are no obstructions on the floor such as pails, cans,
and broows, and i assumes milk ix piped and that concentrates are fed
from overhead bins or antomafie equipment that is not in the operator
area.

Discussion of Data on Walk-Through Elevated-Stall
Mitking Parlors

‘Table § shows dafa on milking operations in seven walk-through
elovated-stall milking parlors of the type shown in figure 5D, The data
are for Tour milking parlors in Hiinois, cach with Tour stalls in fwo rows,
and for three parlors, (wo in Massachusetts and one in Californis, each
with oight stalls. OF the eight-stall parlors, the one i (alifornia and one
i Muassael nsetts have two rows of four stalls cach.  The other one in
Massachuxetts hax four cows of two stalls each,  Data on these parlors
are placed together in tabie 6§ beeause the methods used in them are almost
identieal, and they are more nearly alike than parlors in other clevated-
stall types.

The walk-throueh milking pavlor in Massachusetts, with cight stalls in
four rows tharkor 1), table By was in effect, two milking rooms side-by-side.
[t used two operators and eight muchines, The macehine idle time was
wnusually high beeause neither operator could handle four machines
properly wnd keep thent busy in this type of milking parlor, partly because
siow-nmtlking cows delayed the operation,

Another Mussachusetls milking parlor with cight stalls in two rows
(parior () used only four machines, which were moved baek and forth




Table 6.—~Milking parlors with

elevated walk-through stalls: Summary of time and travel data for the milking and related chores in 7 milking parlors

4-stall milking parlors
2 rows, each row has 2 stills)

(2 parlors have
1 parlor has 4

8-stall milking parlora
2 rows of 4 sialla;

rows of 2 stalls)

Item

Selected better milking

4 milking parlors of
which 2 have piped milk

Selected better milking,

3 milking parlors
all with piped milk

parlors with piped milk ilin IIL) parlors with piped milk {2 parlors in Mass,,
1in Calif.)
Parlor A Parlor B Average Range Parlor C Parloc D Average Range
(in Il Gin L) (in Mass,) | (in Mass.) ’
Yerd, equipment, snd operator: )
1, C(l)wSin ICLAION. e cei e meie «.-number.. 23 33 20 11-3; 42 70 82 4274
2. Cows milked by maching.. ... coeemmcmacieonaa. do:... 23 33 20 11-38 42 70 a2 42.74
3. ‘Milking machine heads. ... weetoaan 2 2 2 2.2 4 8 5 4-8
4. Milking machine operators.. wmadoaa o 1 1 1.2 1.2 2 2 .67 1-2
5. Other operators }___.._____. JRG T 4} Q )] 0 0 1 .03 0-,10
6. All operators. .. ... R, e eendOaooo 1 1 1.25 1-2 2.0 2.1 1.7 1-2,1
7. Cows milked per machine operator... PO T, N, 23 3 18 6-33 21 35 43.3 8174
8. Cows milked per machine head_.__.. —eadoo-.. 11.5 16.5 9.8 6-17 10.5 8.8 12.6 8.8-18.5
9. . Machine heads per machine operator. . wcauceaoan Jdo_... 2 2 1.75 1-2 2 4 3.33 2.4
Chore time: .
10. Feeding concentrites. ..ooceoniuonnun man-minutes/cosv. ., .36 .07 .28 07,37 .58 .01 .33 L91-,58
11, Admitting and releasing cows.. 46 .28 .42 .28-.54 35 .39 .44 35-.57
12, Milking operations 2. _.. .. 1.04 2,32 2.18 1 1.04-3.06 1,57 1.51 1.25 L67-1,57
13. Miscellapeous operations 3. .78 .19 .50 ) 19-.78 .21 .08 .11 04,2
14. Preparation and cleanup .. 1.65 1.70 1.07 1 1.65-2.75 .62 71 .64 .58 -.7
15. All operations, {items 10~14 4.29 1.50 5.34 1 4.20-7.01 3.38 2,90 2,77 [ 2,07-3.33
Milking rate: S )
168, Ter machine operator ...« e mmmm— o= cows/hour. . 24,4 23.5 19.4 13.4-24,4 2¢.3 20,9 33.0 20,3-45.5
17, All machine operators. .ouaneaarcnnon P [N T, Yot 24.4 23.5 22,7 | 16.2-26.8 52.5 590.8 52,6 15.5-50.8
18. Per operator (machine and other operators). d 24.4 23.5 19.4 13.4-24 .4 26.3 28.5 33.4 26.3-45.5
19. Per machine Fead. ... mseemecmredememmmaamn [ D 12.2 11.8 11.4 8.1-13.4 13.1 7.5 10.7 7.5=13.1
20. Per coWenecannnnn -.machine-minuter__ 3.95 4,71 4.61 | 3.66-6,12 4.02 4.19 4.14 4.02-4.90
2). Perpound of milK. . ememeren e ciecmcmmcm i f YO .36 .44 .39 35~.44 .23 .98 .29 .93.-.37
22. Per cowoweonoon e <.man-minutes.. 2.48 2,60 3.32 ( 2.46-1.48 2.29 2.01 1.87 1.32.2.99
23. Per pound of milk,.. . PR Oauu- ,22 .24 .29 .22-.43 13 13 J13 12,18
24. Machineidle time. . oo omon-. v ———— J-percent.. 15 53 24 14-53 51 25 8-51
Operator travel: ¢
25. Per cow (items 10<14) oo vmrmmicmanmaeccacmaam feet. . 114 91 101 TI=129 i oo 7101 fewoo.. e
26, Total travel for mitking herdw - o rvuomeonauoian iaaudo.-.. 2611 2007 1052 7822007 | ... e i oY 17475 R

! Includes all except machine operators wha helped during all or part of the overall milking time (OMT), which begins when the teat cups are placed on the first cow and

ends when, they are removed from the last cow,

ecimal figures indicate part time operators.

? Wash cows, foremilk, dip teat cups, apply succingle, position machine, machine strip, remove machine, hand strip, carry and pour milk.

were performed in each case.

3 If done during OMT, includes spray cows, treat sore teats, hobble cows, delays, get fresh udder wash, dnd wash manure to drain.

* Only for milking equipment and milkroom.
5 Based on OMT. . .
¢ Travel for operations in items 10 to 14 inclusive.

T Travel for only ! dairy.

Not all of these operations

2"
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across the pperator area.  With ouly 4 machines, the 2 operators mitked
33 cows per hour compared with the milking of 60 cows per hour with 8
machines in parlor . In California, 1 operator in g pavlor of § stalls in 2
rows aed equipped with 4 maehioe heads, mitked 74 cows at a rate of 45
cows per bour,

Cows should entor and leave an elevated-stall milking parlor quickly
and voluntariby, particglarly o o parlor of the walk-through type. If a
cow ix slow to enfer a side-entering stall, even though she may enter
volantarily, o good epeeator wsually wilt leave that stall entrance gate
open and work on another eow while the slow one s entering the open
stall. Furthernore, with side-eatering stalls, & slow-milking cow will not
delay other cows us she will in a walk-through layeut. Good work
routines, methods, and management can keep the cow delay in elevaied
walk-through layouts to o minimum,

SIZE OF OPERATION, MILKING RATE, AND OPERATOR
TRAVEL IN STALL BARNS AND MILKING BARNS

Table 7 is a comparison of average data lor floor-level types of milking
barns shown initens 1, 4, 6, 16, 18, and 27 of tables 2 and 4 and items 14,
16, awd 17 of table 3. The size of the sainple was toe small to explain the
variation that existed within and among (ypes of buildings. Nevertheless,
because much of the variation is due to differences in the skill and energy
of the operators in different buildings, the averages provide a reasonably
satisfactory way to compare the types of bulldings.

The number of cows milked per building tvpe should not be regarded as
the optinnnn capacity of that building type. It more nearly reflects the
size of {arm units in the area at the time the study was made.

Table 7 shows that all floor-level barns using bucket milking machines,
exeept the string barns and abreast walk-throughs, bad average milking
rates helow 15,0 cows per man-hour,  However, 24 batus averaged a little
more than 13.3 eows per man-hour, and 5 of this group averaged a little
above 20 cows per man-hour,  The Hoor-level abreast walk-through type
averaged 28 cows per man-hour, mainly beeause the lavout and method of
nuitking required {ar less travel than did other types of floor-level layouts.

Milking parlors with 3 or more elevated stalls had inilking rates of 13.4
to 0.3 cows per man-hour Otem 18, tables 3 and 6. Ouly 5 of the 32 in
this group had rates less than 14 cows per man-hour, and 23 had rates
above 20 cows per man-hour.  Milking pariors with 6 or more elevated
stalls had rates of 24 to 30 cows per wan-hour.

In - tvpes of elevated-stall milking pactors (2-, 8-, 4=, and G-stall types)
and in the California abreast walk-through milking bams, the total time
averages required to perfornt the 5 selected operations (items 10~14 of
tables 4 and 57 ranged Irom 24 to 6.3 man-minuies per cow, and the
operator travel averages ranged 56 to 131 lect per cow. In the small
milking baras (table d, items 1-14), the average total man-minutes per
cow ranged fron -L7 to 6.8, and the average eperator travel ranged from
149 Lo 225 {eot per cow.

Notice should be taken that the fewest man-minutes per cow and the
least travel per cow usually are required when one skilled operator works
alone.  Adding operators inerenses the number of cows milked per hour,
but it also increases the man-minutes per cow and per pound of milk and
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Tasre 7.—:Average size of operation, milking raie, und operaior lravel by sialed lypes of
fleor-tevel milking facilities

Size of operation Mitking rate
i man-hout Travel of
Type of milking lueility ¢ total, sl
L L Qperaiqrs
Cows in | Machine ! Total | Machine | Total, sli
lacintion ?operators !opernmr& operitors i operators
| Fett per
Number | Number | Nuamber Cows Cows cow
Stall barpa: 1
Borow, [ace-put, buckei (82 in . | :
NEidWeat) oot nnean 2.3 I 1.3 1.5 i8.0 153.5 221
Draw, luve-in, bueket (17 in Mid- r :
WESLY oo e m ey s qmm e e e : i8.8 | et 1.5 18.6 15,3 2as
l-rou bugket (l" mn \lld\&i!.'st'.l,. - 145.9 1,3 1.4 i6.2 4.6 236
2erow, piped {2 in Mows,) ? . 2.5 ¢ P.o - 3] 7.0 4005 jocccaanan
Milking borpa: H .
I-ravs buekat {8 in Midwest) . 9.0 i P30 LG 191 15,4 149
Qorow, hucket {5 in Midwest) ., ; 17.0 1A 1.5 ; 16,7 3.1 aa5
‘-trm;., type; 2 with bucket milke : . |
3 with piped milk 1 (sbl in Calif}.i zug o2 i 4.0 38.1 18.2 109
Abrepat walk thruugh; 1 with t
bucket milker, 3 with plped milk 1 ! i
fallip t2alil) oL, 153 2,01 20 { 25.6 27.% 68

tMilking cquipment: Bocket merns bucket milking machinea; milk is carried and poursd by hand,
P:ped 2 T mﬂﬁ- s piped {rom scpi) to mitkroom.
1'These burns are reimrbed in table 2, L .
“ \fl;clk Cli‘n'led to aml pourerd in dump in breezeway from which it was pipml through mitkroom wall to
& bulk rank.

decreases the cows milked per man hour. The large California sirmg
barns with several operators per barn had high combined milking rates
and nioderate travel, gnd the man-minutes per cow were 3.8 with an
average travel of only 109 feet. This can be compared with the per-
formance in the Midwest stall barns. The Hoor-level walk-through barns
had very satisfacfory rates for wilking and operator travel, but consider-
able bending and stooping were necessary.

COW TIME AVAILABLE FOR EATING CONCENTRATES

Many dairymen who are planning their first milking parior want to
know how many stalls are needed and if a given number of stalls will allow
ample time for the eows to cat concentrates, yet permit the maximum
milking rate. Cows in stall barns may take from 10 to 15 minutes to eat
concentrates, but cows in milking parlors learn to eat much faster. Ohbser-
vations and time studies of the milking parlors listed in table 8 plus those
of 43 other parlors indicate thal § minutes is ample time {or most cows fo
eat concentrates. Except cows in Massachusetts that were fed citrus
pulp, 90 percent of all cows observed actually required less than 5 minutes
to eat their concentrates. Citrus pulp fed with other concentrates is
difficult to eat rapidly. Consequently, many cows were milked out before
they had Anished eafing.

Sowe exceptionally high-producing cows may require more eoncentrates
and therafore more time to eat, but 7.5 minutes seem to be ample for such
COWS,

HAND STRIPPING COMPARED WITH MACHINE STRIPPING

Very little additional &ime was required for hand stripping in 22
California dairies (11 used hand stripping} and in 22 Massachusetts dairies




Table 8.-

Milking pariors

In With
sample ! piped
ik

Num- i Num-
ber ter

4! 4

o

3
6
1‘l i
9t
§

Stull arrungement

Stall
rows

Stalls
per
row

Stalls

Num-
Ler

Num-
ber

Num-
er

OO S5 ke e LOHI KD D
TG 1O 1D et b e b s
e OIS e LIS HS 1D

Cow time
nvailable for
eating
concentrates t

.\\er-!

age [ Nange
¥
R

Min-

utes Minutes

Cows milked

Range

Num-
ber

9-18
922
10-14
824
26-73
11-72
53-109
(108 151

s
3 3

4 2
8 4 4or2

9,91(7.48-13.13
8.92(7.86~11.01

t Number of minutes cow is in milking stall.
2 Only operators who helped with milking operations.
3 Face-apart stalls.

¢ In-line stalls.

s In-line stalls plus a preparation stall,

Sule entering stalls

Number of
operators ?

Aver- |
nge

Num-| Num-

lxr.‘r

s v
~
-

i

M
19 e LTED ESIOND

.

[T S
:
Sorwisteiss

15 s s 1 s o e e
- . e .
cCoonCCoor

! Range |

i

¥
Operator

I aren width  Milk-
: . oing
.1 ma-
: P chine
P Aver- heads

age Range

3 Num-
]m.'u-.hIm-he"x‘L ber
37

l7 J() pl
45 69

¥

e R L A

ERCII]

Vatk-through stalls

Milking rate
per man hour

Aver-

age Hange

66-74

67 40-06

NI
|

Elevated-stall milking perlors; Time avatlable for cows ta eal concenlrales and related milking data

} Machine time
i per cow
3

Runge

I :\;‘\L;:r-

Min-}
utes ; Minules
4.584.10 .).08
5.43
6.13
4. 771.3.78 5.95
5.044, 08 6.52
0-7.67
8 20,

P Avers

Machine idle
time

ape nnpe

Per-

rent
281
30.1
21.4

-23.7
16.4
20.1

) ‘m‘rnt
3.

Y00 DNINIIN HOJ THAVHL ANV dINLL



http:1.7jl.02:1_07_~I.O~~t\_:~.8i
http:1.52:.'3.66
http:l\.\lilll.SI
http:I:I2.0i2.02
http:7.S0\5.0S.IO.57
http:5.353.507.67
http:7.705.78-8.72
http:5.0�1�1.U80.52
http:0.095.25�8.82
http:0.285.00-7.01
http:17.2,15.9.26.01
http:21.�112.1J
http:0.52,1,05.8.65
http:1.60a.86
http:1.584.105.08
http:1.�1,1.02.01

38 TECHNICAL BULLETIN NO. 1363, U.S. DEPT, OF AGRICUTLURE

(10 used hand stripping). Haud stripping in both states required 0.24
man-minufes per pound of milk. Without hand stripping, 0.16 man-

minutes per pound of milk were required in California and 0.23 in Massa-
chusetts.

RECOMMENDATIONS FOR DESIGN AND OPERATION
OF BUILDINGS USED FOR MILKING COWS

The following recornmendaticns for design and operation of buildings
for milking cows were developed:

1. Good layouts should require the minimum movement of men, animals,
and materials. In most dairies, chore time is closely associated to the
distance operators travel while doing chores.

(a) Equipment and interior arrangements of buildings should permit
and encourags cows to move into and away from the milking
stalls as rapidiy as possible. Loitering cows not only waste the
operafor’s time but interfere with the movement of other cows.
Holding pens, entrance aud exit lanes, cow alleys, and stalls
should be located and arranged so that cows have a direct
approach to and Irom the milking facility with & minimum of
turns, gates, or doors o slow their movements,

Operators should have ensy and direct access to all work areas
and a minimum of travel between cows and other work centers.

{(¢) Feed, bedding, milk, and other materials should be moved ss

little as possible, particularly if these items must be moved by
hand.

2. Mechanization saves labor. * Milking facility equipment that usually
pays for itsell includes:

(a) Warm water washing systems for udders.

(b) High volume, high pressure water systems for flushing floors.

(¢) Modern milking machines with as many machine heads as an
operator can use effectively in a speeific layout. Place a machine
head at cach elevated side-entering stall, or between each pair of
cows in & walk-through layout,

(d} In most cases a piped milk system.

{e) In many cases a buik milk tank.

(1) In many cases a system for conveying and metering concentrates
to milking stalls. Piped milk systems, bulk milk tanks, and
automatic feed econveyors become more important as size of herd
increases,

3. Ieep cows qm. of mud and manure, mainly to avoid excessive washing
of udders

{a) Holding, leeding, and cow movement arcas should be paved,
Pavement in open barnyard should be 2 minimum of 100 square
feet per cow and should be located where cow traffic is heaviest—
to, from, and within feeding areas.

(b) In the loose-housing systen, feeding and resting areas must be
kept separated. Cross traffic should not be permitted in resting
areas.

In stall barus, stall platforms must be long enough so that cows
will not have to stand or lie in the gutters.
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