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More Minnesota dairymen are considering building a milking parlor. Even stall 
barn operators that plan to continue housing at least a portion of the herd in 
stalls are giving consideration to parlor systems. Reasons given include: a) 
herd expansion beyond the capacity of the present system; b) insufficient 
labor supply to fulfill current workload requirements; c) operator discomfort 
because of knee and/or back problems in stall barns; and d) the desire to 
improve mastitis control and milk quality. 

Selecting a milking parlor is one of the most important, and frustrating, 
decisions producers must make. Thorough planning is essential to make sure 
all components are workable and economically feasible. Selecting a parlor is 
complicated by the variety of parlor types available (side-opening, 
herringbone, trigon or polygon), and each type comes in a range of sizes. 
Further, a wide array of mechanization is available (automatic detachers, 
backflush, feedbowl covers, crowd gates, etc). 

Ask Yourself These Important Questions: 

1. How many cows are to be milked? 

2. How many people are available to milk each milking? 

3. How much time is available to milk each milking each day? 

4. What is the production level of your cows? 

5. Are you making allowances for a potential herd expansion? 

6. How much mechanization have you planned for? 

7. Have you considered the initial investments and annual costs of different 
alternatives? 

8. What are your personal preferences? 
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Milking Parlors Need To Be Effective and Efficient. 

Selecting the optimum milking system becomes a complex problem for any dairy 
farmer considering new milking facilities. The basic objectives of effective 
milking (how well it is done) and efficient milking (how much is done) are 
fundamental to all milking systems. Every dairy farmer should want to use 
proper procedures for producing, handling, and maintaining high-quality milk, 
achieving high milk yields, and sustaining good udder health. Optimum 
milking-parlor operations must combine both effective and efficient milking, 
and at the same time consider both equipment and labor costs. 

Milking parlor design has few direct effects on the chore components of 
milking operations, but the interaction of all milking operations determines 
parlor performance. Parlor designs that provide increasing potential for 
improved efficiency require more automation and abbreviated milking routines. 
What is important is to determine to what extent efficiency can be increased 
without any decrease in effectiveness. 

Which Milking Parlor is Best? 

The type of parlor you choose influences building size, building location, cow 
traffic patterns and milking routine as well as the kinds and degree of 
mechanization that can be utilized effectively. Elevated milking parlors were 
developed primarily to eliminate bending and stooping. 

No one milking parlor is best in all cases. Each system should be evaluated 
according to your particular needs. Many inefficient milking parlors continue 
to be built because of tradition, because they're new and different, because 
of lower initial investment, or because they are patterned after neighboring 
installations. Today, more than ever, mistakes are costly to correct and 
become even more costly if not corrected at all. 

Milking practices should be universally applicable, but different geographic 
(climatic) conditions can make parlor design and operation considerably 
different. Consider these factors: 

I. Pre-Parlor Considerations (Before Cows Enter the Milking Parlor 

Parlor operation can be affected by circumstances that occur before cows 
enter the milking parlor. It is best to keep teats and udder clean 
between milkings. If necessary, it is better to clean cows by mechanized 
washing than having parlor operators trying to get dirty cows clean at 
milking time. Mechanized washing usually involves group washing. Avoid 
wetting a large portion of the cow's udder without drying it before 
attaching the units. 

Handle and move cows gently. Rough treatment, fright or other stress 
within 30 minutes of milking interferes with complete milk removal. 

Match group size and parlor throughput so cows spend less than one hour in 
the holding pen. Crowd gates are valuable, but they shouldn't "force 11 

cows into the milking parlor. 
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2. In-Parlor Considerations 

Total chore time is the time required to perform all operator activities 
associated with milking in the parlor. Operator activities, not the cows, 
are usually the limiting factor in determining throughput in the parlor 
(number of cows milked per hour). Total chore time depends on the number 
and duration of milk-routine components and the degree of parlor 
mechanization (Table 1). 

In high-producing herds, especially large herds in which cows are grouped 
by level of milk production, the higher-producing 11 strings 11 can limit 
parlor throughput (Table 2). 

In herds with good production (averaging about 30 pounds per milking), the 
decision on whether one operator uses four, six, or eight milking units at 
a time depends on the operator's ability, the amount of mechanization in 
the parlor, and the cow entry and exit patterns (Table 3). 

Effective milking practices include ensuring clean and dry teats, 
forestripping to test for abnormal milk, initiating adequate milk letdown, 
attaching units at a relatively constant and desirable interval after 
stimulation, minimizing overmilking, proper removal of the milking units 
and dipping teats in a proven, effective sanitizer after removal of the 
milking units. 

3. Post-Parlor Considerations 

Distributing fresh feed in the bunk while cows are in the holding pen 
helps: a) develop and sustain a conditioned response to encourage cows to 
leave the parlor quickly, b) minimize possible feed-odor effects on milk, 
and c) encourages cows not to 11 lie down 11 immediately after milking which 
may enhance contamination of teat ends while the teat canals are still 
dilated, thereby causing new mastitis infections. 

In the larger herringbone parlors, a rapid exit gate near the middle stall 
combined with the dual exit lanes helps speed up cow exit time. 

SELECTION OF THE MILKING PARLOR 

Operator satisfaction, effective milking and efficient use of labor are 
important goals when designing a milking facility. These goals are not 
incompatible. The objective is to design a parlor and establish a uniform 
work routine that results in a smooth flow of cows, makes best use of the 
operator's time and promotes good milking practices. The decision to use new 
mechanized equipment for milking parlors should take into account these 
factors as well as initial investments and animal costs. 

Side-opening parlors are usually found in herds of 50 to 150 cows. Most 
arrangements have two, three or four stalls on either side of the operator's 
pit with a milking unit at each stall. Because cows are handled individually, 
a cow having a long milking times does not hold up the entire operation to the 
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extent it does in other parlor systems. The primary disadvantage is the 
greater distance between udders because of the head-to-tail arrangement. This 
becomes especially important when the parlor is enlarged and mechanized. They 
usually have lower throughputs than other modern parlors. 

Herringbone parlors are the most common elevated parlor. A single parlor 
(double-4 to double-8 configuration) with one operator is used in herds 
ranging from 50 to 600 cows. Herringbone parlors adapt very well to 
mechanization because of the smaller distance (38" to 45") between udders. 
Cows are handled in groups which is a disadvantage in the larger herringbones 
(double-12 and larger) since a slow-milking cow will hold up all other cows on 
that side. 

Polygon parlors, with four sides, combine some of the advantages of the 
herringbone and side-opening parlors. More sides with fewer cows per side 
reduces delays because of slow-milking cows. Thus, throughput is generally 
greater than if the same number of stalls were used in a double herringbone 
parlor. Polygons with four to eight cows per side are common. They were 
originally conceived to maximize labor-saving capabilities of equipment used 
in mechanizing parlors. Their value appears greatest in herds of more than 
400 cows. 

Trigon parlors, with three sides, are a more recent development intended for 
herds of 250 to 500 cows. They offer the same advantages as the polygon 
parlor. 

Economic Considerations 

Recent advances in milking parlor design and mechanization of the equipment 
have increased the number of options for investing capital. A dairyman should 
compare carefully the gains in efficiency (cows per hour) and labor savings 
against the added animal operating costs. 

Other factors unrelated to cost will influence the final decision. Timeliness 
is an important consideration just as it is in planting and harvesting crops. 
Full utilization of available labor is desirable, just as building a parlor 
that will allow for expansion is important. In the final analysis only you, 
the dairyman, can judge what an extra two hours (or an extra 30 minutes) is 
worth in your situation and how the parlor you select will fit into your long
range plan. 

Herd Sizes Up to 250 Cows 

Research has shown that a double-4 herringbone with no mechanization is the 
least expensive system for herds up to 200 cows. Double-2 side-opening 
parlors are only slightly more expensive to build and operate. However, if it 
is important to you to maximize throughput, a highly-mechanized double-6 
herringbone (with detachers, power gates and feedbowl covers) is the preferred 
parlor. 
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Mechanizing Existing Parlor 

Many of today's technological developments are being installed as add-ons in 
existing parlors. This is especially true when herds increase in size and/or 
labor becomes more costly or less readily available. Additional equipment 
should increase labor efficiency enough to justify the expenditure without 
sacrificing milk production or milk quality. 

The economics of replacing labor with equipment can be estimated, using the 
data in Table 4. Because much of the equipment has a relatively short life 
span and a relatively high maintenance cost, the annual ownership and 
operating cost was calculated at 23 percent of the initial investment cost. 

Herds with fewer than 100 cows seldom have enough gain in efficiency to break 
even from a $10,000 add-on investment. The cost-benefit ratio is generally 
very good in the larger herds, however, since the added costs are spread over 
many cows. 

The dairyman with 50 cows in milk that is considering a $5,000 add-on 
investment can break even with an increase in throughput of 7, 12 and 23 cows 
milked per hour if his original throughput was 30, 40, or 50 cows per hour, 
respectively. 

Mechanization and Efficiency go Together 

Milking parlor efficiency (estimated number of cows milked per hour) for 
different parlor types are given in Tables 5 through 8. These estimates are 
steady-state throughputs and do not include the time required for parlor setup 
and cleanup and the changing of groups of cows. These values are those 
expected from a reasonably proficient operator following an organized work 
routine. They should be adjusted downward for less proficient operators. 

The effect of the amount of milk obtained per cow at each milking is reflected 
in the tables. Pounds of milk obtained per hour of operator time can be 
calculated. Based on these data, lower throughput with higher-producing cows 
is more desirable than higher throughput with lower-producing cows. 
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Table 1. Examples of Chore Time Activities 

Parlor Type* 

( - - - Seconds - - - ) 

Chore Activity A B c D E 

Wash, dry, massage and forestrip teats and udder 30 25 30 30 20 
Attach unit 15 13 11 10 10 

PRE-MILKING SUBTOTAL 

Machine strip and detach unit 30 23 18 
Milk transfer-- empty bucket or weigh jar 10 
Dip teats 8 7 6 6 6 

POST-MILKING SUBTOTAL 

Cow entry (plus feeding??) 15 12 9 7 5 
Cow exit 12 10 8 7 4 

CHANGE COWS SUBTOTAL 120 90 72 60 45 

( - - Minutes -

TOTAL/COW, IN MINUTES 2.00 1.50 1.20 1.00 0.75 

COWS/HOUR, STEADY STATE 30 40 50 60 

COWS/HOUR, with 10 min/hr of operator 
idle time and/or other duties not 
described above 28 37 46 55 

*Parlor Type 

A= Typical of many stall barns or poorly designed smaller parlors with no 
mechanization other than pipeline milking, average or below average cow 
entry and cow exit patterns·and average operators. 

B = Typical of many milking parlors with no mechanization, average cow entry 
and cow exit patterns, and average operators. 

C = Typical of a partially mechanized parlor, above average operators with 
minimum activities. 

D = Typical of highly mechanized parlor, average operators with average to 
above average cow entry and cow exit patterns. 

80 

74 

E = Typical of highly mechanized parlor, above average operators with minimum 
activities, and excellent cow entry and cow exit patterns. 
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Table 2. Influence of Milk Production Level per Milking on Parlor Throughput. 

Pounds of milk per cow per milking 

20 30 40 
Effective milking time (minutes/cow) 4.6 5.6 6.6 

Total time per unit, including 5.1 6.1 7.1 
1/2 minute of overmilking 
and/or unit idle time. 

No. of cows milked/unit/hour 11.8 9.8 8.5 

Cows per hour per operator when 
the number of units used at one 
time equals: 

3 35 29 25 
4 47 39 34 
5 59 49 42 
6 71 58 51 

Table 3. Procedure to Use in Determining Optimum Number of Milking Units Used 
Simultaneously. 

2. and tot a 1 chore time 
activities limit cows 
milked per hour to: 

28-30 

37-40 

46-50 

55-60 
74-80 
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1. When level of milk production limits 
number of cows milked per hour per 
unit to: 

3. 

11.8 
( Low 
production) 

9.8 
( Good 
production) 

8.5 
( High 
production) 

then the number of units per operator 
used simultaneously should be limited 
to: 

2 units 2-3 units 3 units 
3 units 3-4 units 4 units 

3-4 units 4-5 units 5 units 
4-5 units 5-6 units 6-7 units 

6 units 8 units 8-9 units 



Table 4. Estimating the Breakeven Point on the Value of Add-On Equipment for 
the Milking Parlor. 

1. Number of Cows in Milk 

50 100 200 300 500 

2. When milking labor is valued 
at $5.00 per hour and the 
existing parlor throughput is: 

3. Increase in steady state throughput 

D 

required to offset a 

30 cows per hour 
40 cows per hour 

50 cows per hour 

investment. 
(- - Number 

18 7 

ffi 3 

of 

3 

6 

9 

= Input in efficiency required not likely to occur. 
See Tables 2,3,4 and 5 

Cows 

2 
4 

6 

$10,000 

1 

2 

3 

Table 5. Estimated Cows per Hour for SIDE-OPENING Parlors With Efficient 
Operators 

Mechanization 

None 
Crowd gate 
Prep stalls 
Crowd gate and prep stalls 
Detachers and crowd gate 
Detachers, prep stalls and crowd 

2 = Indicates two people milking 

gates 

30 lb/milking 

d-2 d-3 
cows per 

25 502 
28 522 
34 522 
38 562 
36 44 
40 50 

simultaneously 

8 

20 lb/milking 

d-2 d-3 

hour - - ) 

35 632 
38 652 
44 652 
48 692 
46 57 
50 63 



Table 6. Estimated Cows per Hour for HERRINGBONE Parlors with Efficient 
Operators 

30 lb/milking 20 lb/milking 

d-4 d-6 d-8 d-10 d-4 d-6 d-8 d-10 
Mechanization ( - - Cows per hour - - - - ) 

None 29 502 642 802 42 662 802 892 

Crowd gates 34 552 692 882 47 712 872 972 

Crowd gates and f eedgates 37 582 722 922 47 742 902 1012 

Detachers 33 49 60 72 46 65 78 81 

Detachers and crowd gate 37 54 68 79 50 70 84 88 
Detachers, crowd gates and 39 57 70 @] 

f eedgates 
52 73 88 92 

D = Requires that "total chore time" activities" be less than 45 seconds 
per cow. The 92 cow throughput calls for 3~ seconds of chore time 
activity. 

2 = Indicates 2 people milking simultaneously. 

Table 7. Estimated Cows per Hour for POLYGON Parlors with Efficient Operators 

Mechanization 

None 

Crowd gates 

Crowd gates and f eedgates 

Detachers 
Detachers and crowd gate 

Detachers, crowd gates and 
f eedgates 

30 lb/milking 20 lb/milking 

( -- No. of Stalls -- (--No. of Stalls --) 
16 20 24 32 16 20 24 32 

( - - - - - Cows per hour - -) 
712 862 1012 1213 972 1122 1272 1573 

782 942 1102 1313 1042 1202 1362 1673 
832 982 1172 1393 1022 1262 1432 1753 

68 75 79 1172 

76 83 

1 81 89 

90 

96 

1292 

1372 

94 

102 

107 

101 107 1532 

109 116 1652 

115 122 1732 

D= Requires that "total chore time activities" be less than 45 seconds 
per cow. Chore time activity for 90, 105 and 120 cow throughput must 
be reduced to 40, 34 and 30 seconds, respectively. 

2,3 = Indicates 2 (or 3) people milking simultaneously. 
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Table 8. Estimated Cows per Hour for TRIGON Parlors with Efficient Operators. 

30 lb/milking 20 lb/milking 

( -- No. of Stalls -- (-- No. of Stalls --) 
Mechanization 12 16 18 12 16 18 --

. '. (- - - - - Cows per hour - - - - - ) 

None 532 682 762 742 892 95 2 

Crowd gates 592 742 832 792 962 1032 

Crowd gates and f eedgates 622 782 87 2 822 1002 1072 

Detachers 50 63 67 70 85 87 

Detachers and crowd gate 56 71 75 76 92 94 

Detachers, crowd gates and 59 73 78 78 95 98 
f eedgates 

Requires that "total chore time activities" be less than 45 seconds 
per cow. The 98 cow throughput calls for 37 seconds of chore time 
activity. 

2 = Indicates 2 people milking simultaneously. 
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