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ABSTRACT 

A control system for milking parlors. The control system 
alloWs the neck rails move from an open position to a 
predetermined time period after the operator presses an open 
all gates button. The lowering of the neck rail is restricted or 
sloWed such that the COW has time to exit the milking stall 
and any contact by the neck rail With the COW is gentle. 
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MILKING PARLOR SYSTEMS AND METHODS 

RELATED APPLICATIONS 

[0001] This application claims priority of US. Provisional 
Application No. 60/089,621, Which Was ?led on Jun. 16, 
1998. 

TECHNICAL FIELD 

[0002] The present invention relates to milking parlors, 
and in particular to milking parlors in Which a series of neck 
rails are employed to align coWs While they are being 
milked. 

BACKGROUND OF THE INVENTION 

[0003] Milking parlors are designed to alloW a large 
number of coWs to be milked in a relatively short amount of 
time. Prior to being milked, the coWs enter a channel and 
enter milking stalls. While they are being milked, the coWs 
are restrained in the milking stall by neck rails arranged on 
each side of the coW’s neck to form gaps through Which the 
coW’s heads extend. The neck rails hold the coWs steady 
While the milk operator attaches milk udder covers. A group 
of neck rails are connected to Work together in What is 
referred to as a gang. Conventionally, three to four coWs are 
maintained in position by a gang and one to thirty-six gangs 
make up a parlor. 

[0004] The neck rails rotate betWeen a closed position and 
an open position. While the coWs are being milked, the neck 
rails are arranged in the closed position to maintain the coWs 
in the milking stalls. When the milking process is ?nished, 
the neck rails are raised into the open con?guration to alloW 
the coWs to exit the parlor. The neck rails must then be 
loWered to the closed con?guration to prevent the next group 
of coWs from simply Walking through and out of the parlor. 
The neck rails thus further serve as a gate that controls When 
the coWs enter and leave the milking stalls. 

[0005] Conventionally, neck rails are pneumatically 
driven into the open position by pressing a ?rst button and 
into the closed position by pressing a second button. When 
the neck rails are driven into the closed position, they can 
potentially hit a sloW or confused coW and injure the coW. 
The milk operator thus must Wait for the all of the coWs to 
exit before the neck rails are loWered. Standing by While all 
coWs clear the stall area Wastes valuable time during Which 
the milking operator could have been making preparations 
for the next group of coWs entering the parlor. 

[0006] The need thus exists for milking parlor systems and 
methods that lessen the likelihood that the coW Will be 
injured While exiting the parlor and that do not require the 
operator’s attention While the coW is exiting the parlor. 

SUMMARY OF THE INVENTION 

[0007] The invention may be implemented in an assembly 
comprising one or more neck rails rotatably attached to a 
parlor structure and a pneumatic control circuit that moves 
the neck rails betWeen open and closed con?gurations. The 
neck rails are normally in the closed con?guration. The 
control circuit raises the neck rails into the open con?gura 
tion; then, after a slight delay, the control circuit automati 
cally loWers the neck rails at a sloW rate With minimal 
doWnWard force. Once all the coWs have cleared the milking 
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area and the neck rails have returned to the closed position, 
the operator presses a second button that locks the neck rails 
in the doWn position. Optionally, operation of the second 
button can also open a gate to let in a neW group of coWs. 

[0008] The invention has numerous bene?ts. Because the 
neck rails descend in a loW force mode, if the coW that has 
not cleared the range of motion of the neck rail When the rail 
begins to return to the closed con?guration, the neck rail Will 
harmlessly contact the back of the coW. This light contact by 
the neck rail Will encourage the coW to move forWard, 
thereby exiting the milking area. The light contact by the 
neck rail Will, over time, train the coWs to quickly leave the 
milking area. 

[0009] The milking operator no longer has to sit and Wait 
for the coWs to exit and then press a button to loWer the neck 
rails; the operator simply presses a single button to raise the 
neck rails and then is free to prepare for the next group of 
coWs While the neck rails sloWly and safely return to the 
closed con?guration. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a top plan vieW depicting a milking parlor 
system constructed in accordance With, and embodying, the 
principles of the present invention; 

[0011] FIG. 2 is an end elevational vieW depicting the 
milking parlor of FIG. 1; and 

[0012] FIG. 3 is a schematic draWing depicting a ?rst 
exemplary pneumatic poWer and control circuit that may be 
used by the milking parlor of FIG. 1; 

[0013] FIG. 4 is a schematic draWing depicting a second 
exemplary pneumatic poWer and control circuit that may be 
used by the milking parlor of FIG. 1; 

[0014] FIG. 5 is a schematic draWing of a valve set as used 
in the circuit of FIG. 4; and 

[0015] FIG. 6 is a schematic draWing of a control station 
as used in the circuit of FIG. 4. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0016] Referring initially to FIG. 1, depicted therein is an 
exemplary milking parlor system 20 containing components 
and implementing methods that, in varying combinations 
and sub-combinations, may be constructed in accordance 
With, and embody, the principles of the present invention. 
This exemplary system 20 comprises both a mechanical 
system 22 and a control system 24. 

[0017] The exemplary control system 24 is a pneumatic 
system that is integrated With the mechanical system 22 to 
alloW the operator to change the mechanical system 22 
Without the use of manual force. Other types of control 
systems, such as hydraulic and/or electrical, may be pro 
grammed to perform the function of the exemplary control 
system 24. 

[0018] The milking system in Which the present invention 
is embodied may be arranged in a Wide number of con?gu 
rations depending upon such factors as the number of coWs 
to be milked in a day. The exemplary milking system 20 Will 
be described in but one of these many con?gurations; the 
present invention may be described in other milking system 
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con?gurations, however, and the exemplary milking system 
20 described herein is not intended to limit the scope of the 
invention. 

[0019] The exemplary milking system 20 comprises a coW 
holding area 26, an operator area 28, ?rst and second coW 
exit areas 30 and 32, ?rst and second coW milking areas 34 
and 36, and ?rst and second coW return lanes 38 and 40. The 
milking areas 34 and 36 are separated into discrete milking 
stalls 42. Each milking stall 42 is adapted to position one 
coW during milking. These milking stalls 42 are arranged in 
gangs 44. 

[0020] As perhaps best shoWn With reference to the upper 
most milking area 34 in FIG. 1, these gangs 44 comprise 
either three or four milking stalls. The exemplary system 20 
described herein accommodates ?fteen coWs per side for a 
total of thirty coWs that could be milked simultaneously. 
During normal use, hoWever, ?fteen coWs on one side Will 
be milked While the ?fteen coWs on the other side are being 
prepared for milking. Clearly, other con?gurations of the 
milking system 20 could accommodate more or feWer coWs. 

[0021] FIGS. 1 and 2 shoW that the mechanical system 22 
of the milking system 20 comprises a structural assembly 46 
from Which a plurality of neck rails 48 are rotatably sus 
pended. The particulars of the structural assembly 46 are not 
critical to the implementation of the present invention. This 
assembly 46 Will normally take the form of a stable, rigid 
assembly that is securely attached to the ground and Which 
provides secure attachment points for the various moving 
components of the system 22. 

[0022] The exemplary neck rails 48 are each formed as 
part of a neck rail assembly 50 comprising a plurality of such 
neck rails. The neck rails 48 are provided betWeen each of 
the milking stalls 42; With the ?fteen milking stalls 42 of the 
exemplary milking parlor 20, eleven neck rails 48 are 
provided for each of the milking areas 34 and 36. 

[0023] The neck rail assemblies 50 comprise neck rails 48 
that are attached together in groups corresponding to the 
gangs 44 described above. As shoWn in FIG. 1, the gangs 
44a-c each comprise three neck rails, While the endmost 
gang 44d comprises tWo neck rails. 

[0024] Within each gang, the neck rails 48 are attached 
together as the assemblies 50 such that the neck rails 48 of 
each assembly 50 rotate about a common axis betWeen an 
open position such as that shoWn on the right side of FIG. 
2 and a closed position such as that shoWn on the left side 
of FIG. 2. As Will be discussed in greater detail beloW, the 
neck rails 48 are moved betWeen the open and closed 
positions by actuators 52 and 54. The exemplary actuators 
52 and 54 are pneumatic cylinders that form a part of the 
control system 24 and Will be described in further detail 
beloW. 

[0025] The exact con?guration of the neck rails 48 is not 
critical to the operation of the present invention. The exem 
plary neck rails 48 have a generally paddle-shaped con?gu 
ration With, as shoWn in FIG. 1, a narroW upper portion 56 
and Wider loWer portion 58. The milking stalls 42 are de?ned 
by gaps 60 betWeen adjacent neck rails 48 or gaps 62 
betWeen one of the neck rails 48 and a portion of the 
structural assembly 46. 

[0026] The milking stalls 42 are further de?ned by gate 
assemblies 64. One gate assembly is arranged betWeen each 
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adjacent milking stall 42. Each gate assembly 64 rotates 
betWeen a channeling position as shoWn in the loWer part of 
FIG. 1 and a stall position as shoWn in the upper part of 
FIG. 1. The gate assemblies 64 are lightly spring biased into 
the channeling position. 

[0027] The milking parlor system 20 operates basically as 
folloWs. CoWs are initially arranged in the coW holding area 
26 and enter the milking areas 34 and 36 through milking 
portals 66 and 68. Usually, each coW is identi?ed as is passes 
through the portals 66 and 68 so that the milk production of 
each coW can be monitored and analyZed. As the coWs begin 
entering the milking area, the gates 64 are arranged in the 
channel con?guration as shoWn in the loWer portion of FIG. 
1. 

[0028] In the channel con?guration, the gates 64 de?ne an 
entry channel 70. CoWs entering the entry portal 68 pass 
through this channel 70 to the last milking stall available. 
The ?rst coW entering the channel 70 moves to the end of 
this channel and Will then turn pass the last gate 64 into an 
opening 72. The coW passing through this opening 72 Will be 
aligned into the endmost milking stall. As the coW enters this 
space 72, the gate assembly 64 adjacent thereto sWings from 
the channeling position into the stall position, revealing an 
opening for the next coW to enter the next adjacent stall 42. 
This process Will be repeated until the coWs are aligned as 
shoWn in the upper portion of FIG. 1. At this point, the 
milking equipment is attached to the coWs and milking 
process is performed in a conventional manner. 

[0029] When the coWs are ?nished being milked, the neck 
rails are raised to the open position as, shoWn in the loWer 
portion of FIG. 1, and the coWs enter the coW exit area 32 
and out the coW return lane 40. As the coWs exit the milking 
stalls, the gates 64 return to their channeling position. And, 
as Will be described in detail beloW, the neck rails 48 are 
returned to their closed con?guration in preparation for the 
next group of coWs. 

[0030] As broadly described above, this process of milk 
ing coWs is generally conventional and has been described 
primarily for the purpose of giving the reader an understand 
ing of the context in Which the present invention is imple 
mented. In the folloWing discussion, after a general expla 
nation of the present invention, the mechanical system 22 
and control system 24 Will be described in further detail. 

[0031] In general, the milking system 20 is unique in that 
the operator need not continually Watch the coWs While 
raising and loWering the neck rails. In the preferred embodi 
ment described herein, as the coWs are released from the 
milking stalls 42, the neck rails 48 are raised from the closed 
position to the open position, held in the open position for 
a ?rst predetermined time period (e.g., approximately one 
second), and then alloWed to descend automatically under 
their oWn Weight into the closed position. 

[0032] The neck rails 48 are not alloWed to free-fall into 
the closed position; rather, the pneumatic system restricts or 
opposes doWnWard movement of the neck rails 48 such that, 
When unobstructed, the neck rails 48 move from the open 
position to the closed position over a second predetermined 
period (e.g., approximately 5-10 seconds). 

[0033] The timing sequence described above is preferred, 
but other timing sequences may be employed When imple 
menting the present invention in a speci?c environment. 
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[0034] A primary advantage of this system 20 is that the 
operator need simply push a button to open the neck rails 
and then need not monitor movement of the coWs from that 
point on. With the neck rails open, the coWs Will tend to 
move out of the milking stalls into the coW exit area. If the 
coWs do not clear the range of motion of the neck rails 48 
before the neck rails fall, the neck rails Will simply lightly 
contact the back of the coW. This Will spur the coW to 
continue moving out of the milking stalls 42, at Which point 
the neck rails 48 continue to fall into the closed position. 

[0035] It should be reiterated that, once the operator has 
pushed the buttons to raise the neck rails, the operator need 
not, in most cases, monitor the progress of the coWs as they 
enter the coW exit area on the Way to the coW return lane. To 
the contrary, the operator may turn his or her attention to the 
next group of coWs that is to enter the milking area. As 
compared to conventional milking systems of this type, the 
present invention signi?cantly reduces the amount of time 
the operator must spend operating the neck rails and virtu 
ally eliminates the possibility that a coW Will be injured by 
a neck rail moving into its closed position. In addition, the 
contact of the neck rails on the backs of the coWs Will, over 
time, have the effect of training the coW to move expedi 
tiously out of the milking stalls and into the coW exit area. 

[0036] FIG. 2 illustrates that the actuators 52 and 54 
comprise a cylinder portion 74 and a shaft portion 76. The 
shaft 76 is connected Within the cylinder 74 to a piston head 
(not shoWn). Introduction of pneumatic ?uid on one side or 
the other of the piston head causes the shaft 76 to extend 
from and retract into the cylinder 74. The cylinder 74 is 
connected at 78 to the structural assembly 46, While the shaft 
76 is connected at 80 to a plurality of neck rails 48. The 
attachment point 80 is located relative to the axis of rotation 
of the neck rail 48 such that the neck rail is in its closed 
position When the shaft 76 is extended from the cylinder 74. 
This situation is shoWn at the left side of FIG. 2. 

[0037] When the shaft 76 is retracted into the cylinder 74, 
the neck rails 48 are in the open position. The exemplary 
actuators 52 and 54 are duplex cylinders With tWo shafts and 
pistons con?gured such that only one of the shafts and 
pistons is operated by the introduction of the pneumatic 
?uid. As generally discussed above, the function of the 
actuators 52 and 54 may be performed by a hydraulic 
system, an electrical system, a mechanical system, or a 
combination of these systems. 

[0038] Referring noW to FIG. 3, depicted therein is a 
schematic draWing depicting a control circuit 110 that may 
be employed to form the control system 24 that raises and 
loWers the neck rails 48 in accordance With the principles of 
the present invention. One such control circuit 110 is pro 
vided for each of the milking areas 34 and 36. These control 
circuits 110 are identical, and only the one associated With 
the milking area 34 Will be described beloW. Again, these 
exemplary control systems 24 are pneumatic systems but 
could be electrical or hydraulic systems or possibly an 
all-mechanical system. 

[0039] The exemplary control circuit 110 comprises a 
poWer system 120 that supplies motive force, in this case 
pressuriZed pneumatic ?uid, to the actuators 52. The poWer 
system 120 is separable from the logic portion of the control 
circuit 110, and other types of poWer and control systems 
may be used in its place. For example, instead of pneumatic 
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poWer and control systems, an electrical or hydraulic poWer 
and control system may be used to raise and loWer the neck 
rails 48. Adapting the principles of the present invention to 
another type of poWer and control system Would be routine 
to one of ordinary skill in the art. In the environment of a 
milking parlor, hoWever, a pneumatic system is at present 
the preferred poWer and control system. The exemplary 
poWer system 120 itself is generally conventional and Will 
be described herein only to the extent necessary for a 
complete understanding of the present invention. 

[0040] The poWer system 120 comprises a source 122 of 
high pressure pneumatic ?uid and ?rst, second, and third 
actuators 52a, 52b, and 52d. It should be noted that, in FIG. 
1, four of the pneumatic actuators are shoWn, While FIG. 3 
only depicts three of these actuators. Any number of actua 
tors 52 may be employed depending upon the exact con 
?guration of the milking parlor; FIG. 3 has thus been 
simpli?ed someWhat in the interests of clarity. 

[0041] As discussed above, the actuators 52 convert the 
energy of a pressuriZed pneumatic ?uid into extension or 
retraction of the shaft 76. The source of pressuriZed ?uid 122 
is connected to a high pressure supply line 124 through a 
control valve 126. 

[0042] The control valve 126 operates in one of tWo 
modes. In a pressuriZe mode, pressuriZed ?uid is alloWed to 
?oW from the source 122 to the supply line 124. In a 
depressuriZe mode, pressuriZed ?uid is prevented from ?oW 
ing from the source 122 to the supply line 124 and any 
pressure in the supply line 124 is bled off through a 
restriction such as a muf?er assembly 130. 

[0043] The high pressure supply line 124 is connected to 
the ?rst, second, and third actuators 52a, 52b, and 52d 
through ?rst, second, and third valve sets 132a, 132b, and 
132C, respectively. The valve sets 132a-c operate in a close 
mode in Which the pressuriZed ?uid is conducted through 
?rst supply lines 134a, 134b, and 134c or a open mode in 
Which the pressuriZed ?uid is conducted through second 
supply lines 136a, 136b, and 136c. The supply lines 134 and 
136 are connected to the actuators 52 such that, With the 
supply line 124 pressuriZed and the valve sets 132 in the 
close mode, the actuators 52 force the neck rails into their 
closed position. And if the supply line 124 is pressuriZed and 
the valve sets 132 are in the open mode, the actuators 52 
force the neck rails 48 into their open position. 

[0044] The control valve 126 and the valve sets 132 are 
controlled by control signals present at various input ports 
thereof. 

[0045] The control valve 126 comprises ?rst and second 
control ports 138 and 140. The control valve 126 is placed 
into its pressuriZe mode by applying a momentary pressure 
at the ?rst control port 138 With the second control port 140 
depressuriZed. The control valve 126 is placed in its depres 
suriZe mode by applying momentary pressure to the second 
control port 140. 

[0046] The valve sets 132a-c comprise ?rst input ports 
142a, 142b, and 142c and second input ports 144a, 144b, 
and 144c. The third valve set 132c further comprises a third 
input port 146. The valve sets 132 are placed into the close 
mode by applying momentary pressure to the ?rst input 
ports 142 and into the open mode by applying momentary 
pressure to the second input ports 144. The third valve set 
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132c may additionally be placed into its open mode by apply 
momentary pressure to the third input port 146. 

[0047] The control circuit 110 further comprises an open 
entrance gate button 148, an open all gates button 150, an 
open end gang button 152, an entrance gate valve 154, a 
doWn delay valve 156, a ?rst shuttle valve 158, a second 
shuttle valve 160, and a check valve 162. 

[0048] The buttons 148-152 are connected to a source of 
pressuriZed ?uid such that, so long as the buttons 148-152 
are depressed, pressuriZed ?uid ?oWs out of outlet ports 
154,156, and 158 thereof, respectively. Depressing and 
releasing these buttons 148-152 Will thus generate a momen 
tary pulse of pressuriZed pneumatic ?uid. 

[0049] The entrance gate valve 154 comprises a control 
port 164 and is connected to ?rst and second gate supply 
lines 166 and 168. These gate supply lines 166 and 168 are 
connected to an entrance gate actuator 170 Which opens and 
closes an entrance gate 172 (FIG. 1). The entrance gate 172 
is arranged to prevent or alloW passage of coWs from the 
entry portal 66 to the milking area 34. 

[0050] The doWn delay valve 156 comprises an initiate 
port 174, a reset port 176, and an outlet port 178. The doWn 
delay valve 156 contains a timer that begins counting doWn 
from a predetermined original value When a momentary 
pressure is applied to the initiate port 174; the timer is reset 
to the predetermined original value by a momentary pressure 
applied to the reset port 176. After the timer counts doWn 
from its original value, a constant ?oW of pressuriZed ?uid 
is generated at the outlet port 178. 

[0051] The ?rst and second shuttle valves 158 and 160 
comprise ?rst input ports 180 and 182, second input ports 
184 and 186, and outlet ports 188 and 190, respectively. The 
shuttle valves 158 and 160 essentially perform the logical 
“OR” function, Where a pressuriZed ?uid applied to either of 
the input ports 180,182 or 184,186 is transmitted to the 
output port 188, 190. 

[0052] The check valve 162 comprises an input port 192 
and an outlet port 194 and alloWs ?uid ?oW only from the 
input port 192 to the outlet port 194. 

[0053] The various components of the control circuit 110 
are connected together as shoWn in FIG. 3 and as Will noW 
be described. 

[0054] The outlet port 154 of the open entrance gate 
button 148 is connected to the control port 164 of the 
entrance gate valve 154, the ?rst input port 182 of the ?rst 
shuttle valve 160, and the ?rst input port 180 of the second 
shuttle valve 158. The outlet port 156 of the open all gates 
button 150 is connected to the initiate port 174 of the doWn 
delay valve 156 and the second input ports 144 of the valve 
sets 132. 

[0055] The outlet port 158 is connected to the third input 
port 146 of the third valve set 132c, the second input port of 
the second shuttle valve 160, and the second input port of the 
?rst shuttle valve 158. The outlet port 188 of the ?rst shuttle 
valve 158 is connected to the ?rst control port 138 of the 
control valve 126. The outlet port 190 of the second shuttle 
valve 160 is connected to the reset port 176 of the doWn 
delay valve 156. The outlet port of the doWn delay valve 156 
is connected to the second control port 140 of the control 
valve 140 and the input port 192 of the check valve 162. The 
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outlet port 194 of the check valve 162 is connected to the 
?rst input ports 142 of the valve sets 132. 

[0056] The operator operates the control circuit 110 to 
control the mechanical system 22 in the folloWing manner. 

[0057] Before a milking session, the coWs are all in the 
coW holding area 26. As Will be described in further detail 
beloW, the valve sets 132 Will be in the close mode at the 
start of the process. The operator Will press the open 
entrance gate button 82 associated With the milking area 34. 
This Will open the entrance gate 172, reset the doWn delay 
valve 156, and apply momentary pressure to the ?rst input 
port 138 of the control valve 126. When reset, the doWn 
delay valve 156 Will depressuriZed the second input port 140 
of the control valve 126. 

[0058] Under these conditions, the control valve 126 is 
placed into its pressuriZe mode, thereby alloWing pressur 
iZed ?uid to reach the supply line 124. Because the valve sets 
132 are in the close mode, the pressuriZed ?uid Will effec 
tively lock the actuators into their closed positions. The 
coWs may thus enter the milking area 34 and align them 
selves into the milking stalls 42 for milking as generally 
discussed above. 

[0059] While the coWs in the milking area 34 are being 
milked, the operator may repeat this process for the milking 
area 36. 

[0060] When the milking process in the milking area 34 is 
?nished, the operator presses the open all gates button 150. 
This applies momentary pressure to the second input ports 
144 of the valve sets 132 to place the valve sets 132 into the 
open mode. At the same time, momentary pressure is applied 
to the initiate port 174 of the doWn delay valve 156, Which 
starts the timing function thereof. Before the timer times 
doWn, the supply line 124 is still pressuriZed, so, With the 
valve sets in the open mode, the actuators 52 move the neck 
rails 48 into their open position. 

[0061] The timer in the doWn delay valve 156 eventually 
times out over a predetermined delay period determined by 
the predetermined original value of the timer. In the eXem 
plary system 20, this delay period is approximately tWo 
seconds. This delay period can be Within a ?rst preferred 
range of tWo to seven seconds but, in any event, should be 
in a range of one to ?fteen seconds to avoid unnecessarily 
sloWing doWn the milking process. 

[0062] After the timer times doWn, the doWn delay valve 
156 applies sustained pressure to: (a) the second control port 
140 of the control valve 126, Which places the control valve 
126 into its depressuriZe mode; and (b) the ?rst input ports 
142 of the valve sets 132, Which places these valve sets in 
their close mode. 

[0063] With the control valve 126 in its depressuriZe mode 
and the valve sets 132 in their close mode, the Weight of the 
neck rails 48 Will move the neck rails from the open position 
into the closed position by forcing air out of the actuator 
cylinders 74 through the supply line 124, the control valve 
126, and the muf?er 130. The muf?er 130 restricts the ?oW 
of air out of the system; the siZe of the muf?er restriction is 
selected such that the neck rails 48 move from their open 
position to their closed position With a force and over an 
amount of time that are predetermined to let most coWs 
leave, While gently encouraging (by light contact by the neck 
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rails) sloW or confused cows to leave. Any device that 
restricts the How of air out of the system may be used instead 
of the muffler 130, but the muffler 130 is preferred for its 
sound reducing qualities. 

[0064] More generally, the muf?er 130 may be replaced by 
other components that perform a similar function depending 
upon details of the control and poWer systems used to 
implement the principles of the present invention. For 
example, in an hydraulic control system, the function of the 
muffler may be performed by a noZZle or other device that 
opposes the How of hydraulic ?uid. In another example, the 
poWer system may be an electric motor may be con?gured 
to raise the neck rail and then to oppose doWnWard move 
ment of the neck rail by back emf. As yet another example, 
a mechanical spring may be con?gured such that it opposes 
doWnWard movement of the neck rail (and, conversely, 
assists upWard movement of the neck rail). Any of these 
movement restriction assemblies or systems may be 
designed to meet timing and control aspects of the present 
invention. 

[0065] Often, one or more coWs may not leave the milking 
stalls 42 and enter the coW exit area 30. Instead, these coWs 
may remain Within the milking area 34 after the neck rails 
48 have returned to their closed position. 

[0066] In these situations, the operator may press the open 
end gang button 152. This applies momentary pressure to: 
(a) the ?rst control port 138 of the control valve 126, Which 
places the control valve 126 in its pressuriZe mode and 
pressuriZes the supply line 124; (b) the reset port 176 of the 
doWn delay valve 156, Which resets the timer thereof and 
depressuriZes the second control port 140 of the control 
valve 126; and (b) the third input port of the third valve set 
132c, Which places this valve set 132c into its open mode. 
The ?rst and second valve sets 132a and 132b remain in 
their close mode. 

[0067] The valve sets 132a-c are thus noW con?gured to 
pressuriZe the ?rst and second actuators 52a and 52b to lock 
the ?rst, second, and third gangs 44a-c of neck rails 48 into 
the closed position and pressuriZe the actuator 52d to place 
the end gang 44d of neck rails into the open position. The 
coW is thus encouraged to leave the milking area 34 in the 
correct direction. 

[0068] This process is repeated for each milking area 34 
and 36 alternately until all of the coWs in the coW holding 
area have been milked. At the end of this process, the neck 
rails 48 are left in the doWn position With the valve sets 132 
in the close mode ready for the next time the parlor is to be 
used. 

[0069] Referring noW to FIG. 4, depicted therein is yet 
another exemplary control circuit 210 that may be used in 
the milking parlor system 20 embodying the present inven 
tion. 

[0070] The poWer system 220 comprises a source 222 of 
high pressure pneumatic ?uid that may be connected to one 
or more pneumatic actuators 52. As discussed above, the 
circuit 210 may be used to control any number of actuators 
52 depending upon the exact con?guration of the milking 
parlor; FIG. 4 is simpli?ed in some respects in the interests 
of clarity. 

[0071] As discussed above, the actuators 52 convert the 
energy of a pressuriZed pneumatic ?uid into extension or 
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retraction of the shaft 76. The source of pressuriZed ?uid 222 
is connected to a high pressure supply line 224 through a 
control valve 226. 

[0072] The control valve 226 operates in one of tWo 
modes. In a pressuriZe mode, pressuriZed ?uid is alloWed to 
How from the source 222 to the supply line 224. In a 
depressuriZe mode, pressuriZed ?uid is prevented from ?oW 
ing from the source 222 to the supply line 224 and any 
pressure in the supply line 224 is bled off through an opening 
such as the restricted opening formed by a muffler assembly 
230. 

[0073] The high pressure supply line 224 is connected to 
the actuators 52 through ?rst, second, and third valve sets 
232a, 232b, and 232c, respectively. The valve sets 232a-c 
operate in a close mode in Which the pressuriZed ?uid is 
conducted through ?rst supply lines (not shoWn) or an open 
mode in Which the pressuriZed ?uid is conducted through 
second supply lines (not shoWn). The ?rst and second supply 
lines are connected to the actuators 52 such that, With the 
supply line 224 pressuriZed and the valve sets 232 in the 
close mode, the actuators 52 force the neck rails into their 
closed position. And if the supply line 224 is pressuriZed and 
the valve sets 232 are in the open mode, the actuators 52 
force the neck rails 48 into their open position. 

[0074] The control valve 226 and the valve sets 232 are 
controlled by control signals present at various input ports 
thereof. 

[0075] The control valve 226 comprises ?rst and second 
control ports 238 and 240. The control valve 226 is placed 
into its pressuriZe mode by applying a momentary pressure 
at the ?rst control port 238 With the second (ON) control port 
240 depressuriZed. The control valve 226 is placed in its 
depressuriZe mode by applying momentary pressure to the 
second (OFF) control port 240. 

[0076] Referring for a moment to FIG. 5, an exemplary 
one of the valve sets 232 is depicted therein; the exemplary 
valve sets 232 are, but need not be, identical, so only one of 
these is depicted in FIG. 5. 

[0077] As shoWn in FIG. 5, the valve sets 232 comprise a 
set of ALL DOWN input ports 242, a set of ALL UP input 
ports 244, a set of GANG UP input ports 246, a set of GANG 
DOWN input ports 248, a set of INDEX FORWARD input 
ports 250, a set of INDEX BACK input ports 252, and a 
poWer input port 254. 

[0078] The control circuit 210 further comprises a control 
station 260 for each gang of the milking parlor system, an 
entrance gate valve set 262 for the entrance gate of the 
milking parlor system, a doWn delay valve set 264, and an 
entrance gate open delay valve set 266. 

[0079] FIG. 6 shoWs that control stations 260 each com 
prise a plurality of buttons for generating control signals. 
The destinations of some of these control signals are not 
shoWn in FIG. 4, but other control signals are connected to 
the various valve sets 232 and 262-266 as Will be described 
herein. 

[0080] The control stations 260 are physically located near 
the gang that they control and each comprises eight buttons 
270, 272, 274, 276, 278, 280, 282, and 284. 
[0081] The entrance gate valve set 262 is connected 
betWeen the supply line 224 and an actuator connected to the 
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entrance gate of the milking parlor system. The entrance 
gate valve set 262 comprises a ENTRANCE GATE CLOSE 
input port 286, an ENTRANCE GATE CLOSE input port 
288, and an ENTRANCE GATE OUTPUT port 289. 

[0082] The doWn delay valve set 264 comprises an INI 
TIATE input port 290, a ?rst RESET port 292, a second 
RESET port 294, and an OUTPUT port 296. 

[0083] The ?rst tWo buttons 270 and 272 are the GANG 
UP and GANG DOWN buttons; these are connected to the 
ALL UP and ALL DOWN input ports 244 and 242, respec 
tively, of the valve set 232 connected to the gang With Which 
the control station 60 is associated. The second tWo buttons 
274 and 276 are the INDEX FORWARD and INDEX BACK 
buttons Which are connected to other actuators that move the 
gang forWard and back to control the position of the coW 
Within a stall. The third set of tWo buttons 278 and 280 are 
ENTRANCE GATE OPEN and ENTRANCE GATE 
CLOSE buttons that are connected to the ports 288 and 286, 
respectively, of the entrance gate valve set 262. The fourth 
set of tWo buttons 282 and 284 are ALL UP and ALL DOWN 
buttons that are connected to the ALL UP and ALL DOWN 
ports 244 and 242, respectively, of the valve set 232 of the 
gang With Which the control station is associated. 

[0084] The valve sets 232 are daisy chained together, With 
one being adjacent to the end set (farthest from the entrance 
gate), one being adjacent to the entrance set (closest to the 
entrance gate), and the rest being intermediate sets physi 
cally located betWeen the end set and the entrance set. Any 
number of intermediate sets may be used, With one being 
shoWn in FIG. 4 for purposes of clarity. 

[0085] When the ALL UP button is pushed, an UP signal 
is applied both to one of the ALL UP ports 244 on the valve 
sets 232 and to the INITIATE port 290 of the doWn delay 
valve 264. This causes the gates to be moved into their up 
position and starts a timer Within the doWn delay valve 264. 
This signal input to the INITIAT E port 290 is passed through 
a toggle sWitch 298 that, in one position, can disable the 
doWn delay feature described herein. In its other position, 
the toggle sWitch 298 enables operation of the doWn delay 
circuit. 

[0086] A predetermined time period after the ALL UP 
signal reaches the INITIATE port 290, the doWn delay valve 
set 264 generates a DOWN signal at its OUTPUT port 296 
that is passed to three places. This time period corresponds 
to the time the gates are to be held in the up position. 

[0087] This DOWN signal is applied to the one of the ALL 
DOWN ports 242 of each of the valve sets 232. The valve 
sets 232 each connect the actuator associated thereWith to 
the control valve 226. 

[0088] The DOWN signal is also applied to the second 
control port 240 of the control valve 226. This places the 
control valve 226 in a mode in Which air Within the actuators 
is alloWed to escape through muf?ers 230; these muf?ers 
230 restrict the How of air so that the gates sloWly return 
from their up position to their doWn position over a prede 
termined period of time. 

[0089] The DOWN signal is also applied to the 
ENTRANCE GATE OPEN port 288 of the entrance gate 
open delay valve 266, Which starts a timer Within the 
entrance gate open delay valve 266. A third predetermined 
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time period after receipt of the DOWN signal, the delay 
valve 266 generates an ENTRANCE GATE OPEN signal at 
its OUTPUT port 289, Which is applied to the ?rst RESET 
port 292 of the doWn delay valve 264, to the ENTRANCE 
GATE OPEN port 288 of the entrance gate valve set 286, 
and to the ON port 238 of the control valve 226. 

[0090] The DOWN signal thus resets the doWn delay 
valve set 264, causes pressuriZed ?uid to enter the actuators 
such that the gates associated With the valve sets 232 are 
locked into their doWn position, and opens the entrance gate 
associated With the valve set 262. The parlor is thus auto 
matically placed in position for the next group of coWs to be 
milked. This third predetermined time period is preferably 
approximately ?ve seconds, should be Within a ?rst range of 
approximately four to six seconds, but in any event should 
be betWeen approximately tWo to ?fteen seconds. 

[0091] Whenever the GANG UP button 272 is pressed, a 
signal is directed to the ON port 238 of the control valve and 
to the second RESET port 294 of the doWn delay valve set 
264. This causes the doWn delay valve set 264 to be reset and 
energiZes the supply line 224 such that the selected gang 
gate is opened. 

[0092] The circuit 210 is operated in much the same 
manner as the circuit 110 described above, except that, With 
the toggle sWitch 298 in the right position, the process of 
raising and loWering the gang gates and the entrance gate is 
fully automated. 

[0093] From the foregoing, it should be clear that the 
present invention may be embodied in forms other than that 
described above. 

What is claimed is: 
1. A control system for a milking parlor having a milking 

stall de?ned at least in part by a neck rail, the control system 
comprising: 

an actuator assembly operable to move the neck rail 
betWeen open and closed positions; and 

a control assembly operatively connected to the actuator 
assembly such that operation of the control assembly 
causes the neck rail to move betWeen its open and 
closed positions, Where the control assembly comprises 
an open all control that, When initiated, directs the 
actuator assembly to move the neck rail into its open 
position and a timer assembly that, a ?rst predeter 
mined time period after initiation of the open all 
control, directs the actuator assembly to alloW the neck 
rail to move into its closed position; and 

a movement restriction assembly operatively connected to 
the neck rail to oppose movement of the neck rail from 
the open position into the closed position. 

2. A control system as recited in claim 1, in Which the 
movement restriction assembly is connected to the neck rail 
through the actuator assembly. 

3. A control system as recited in claim 2, in Which: 

the actuator assembly comprises an actuator cylinder 
de?ning an actuating chamber, Where the actuator 
cylinder raises the neck rail When pressuriZed ?uid is 
introduced into the actuating chamber and the neck rail 
loWers When the pressuriZed ?uid is alloWed to How out 
of the actuating chamber; and 
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the movement restriction assembly comprises a restriction 
element operatively connected to the actuating cham 
ber to restrict the How of pressurized ?uid out of the 
actuating chamber. 

4. A control system as recited in claim 3, in Which the 
restriction element is a muffler. 

5. Acontrol system as recited in claim 1, in Which the ?rst 
predetermined time period is substantially betWeen one and 
?fteen seconds. 

6. A control system as recited in claim 1, in Which the 
movement restriction assembly causes the neck rail to move 
from the open position to the closed position over a second 
predetermined time period. 

7. Acontrol system as recited in claim 6, in Which the ?rst 
predetermined time period is substantially betWeen one and 
?fteen seconds and the second predetermined time period is 
substantially betWeen ?ve and ten seconds. 

8. Acontrol system as recited in claim 1, in Which the neck 
rail is one of a plurality of neck rails arranged in gangs of 
neck rails, Where each neck rail is associated With at least 
one actuator assembly, the control assembly further com 
prising an end gang initiate assembly that, When initiated, 
operates the actuator assembly associated With at least a ?rst 
gang of neck rails such that the neck rails of the ?rst gang 
are held in their closed positions and a second gang of neck 
rails such that the neck rails of the second gang are held in 
their open positions. 

9. Acontrol system as further recited in claim 1, in Which 
the milking parlor further comprises an entrance gate to 
control access to the milking stall, the control assembly 
further comprising an entrance gate control and an entrance 
gate actuator assembly for alloWing the entrance gate to be 
raised and loWered, Where initiation of the entrance gate 
control directs the entrance gate actuator to raise the 
entrance gate and directs the actuator associated With the 
neck rail to maintain the neck rail in its closed position. 

10. Acontrol system as further recited in claim 8, in Which 
the milking parlor further comprises an entrance gate to 
control access to the milking stall, the control assembly 
further comprising an entrance gate control and an entrance 
gate actuator assembly for alloWing the entrance gate to be 
raised and loWered, Where initiation of the entrance gate 
control directs the entrance gate actuator to raise the 
entrance gate and directs the actuator associated With the 
neck rail to maintain the neck rail in its closed position. 

11. A method of operating a neck rail of a milking parlor, 
Where the neck rails de?nes a milking stall, the method 
comprising the steps of: 

providing an actuator assembly operatively connected to 
the neck rail to move the neck rail betWeen open and 
closed positions and to maintain the neck rail in the 
open position; 

operating the actuator assembly to move the neck rail 
from the closed position to the open position to alloW 
coWs to eXit the milking stall; 

operating the actuator assembly to maintain the neck rail 
in the closed position for a ?rst predetermined time 
period; 

operating the actuator assembly to alloW the neck rail to 
move from the open position into the closed position; 
and 
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restricting movement of the actuator assembly as it moves 
from the open position into the closed position. 

12. A method as recited in claim 11, in Which: 

the step of operating the actuator assembly to move the 
neck rail into the open position comprises the step of 
introducing pressuriZed ?uid into an actuating chamber 
of an actuating cylinder; and 

the step of operating the actuator assembly to alloW the 
neck rail to move from the open position into the closed 
position comprises the steps of operatively connecting 
a restriction element to the actuating chamber and 
alloWing the pressuriZed ?uid to How from the actuat 
ing chamber through the restriction element to restrict 
the How of pressuriZed ?uid out of the actuating 
chamber. 

13. A method as recited in claim 11, in Which the ?rst 
predetermined time period is substantially betWeen one and 
?fteen seconds. 

14. A method as recited in claim 11, in Which the neck 
assembly moves from the open position to the closed 
position over a second predetermined time period. 

15. A method as recited in claim 14, in Which the ?rst 
predetermined time period is substantially betWeen one and 
?fteen seconds and the second predetermined time period is 
substantially betWeen ?ve and ten seconds. 

16. A milking parlor comprising: 

a structural assembly; 

a plurality of neck rails arranged in a plurality of gangs of 
neck rails to de?ne a plurality of milking stalls; 

an actuator assembly associated With each of the gangs of 
neck rails, the actuator assembly being operable to 
move the neck rail betWeen open and closed positions; 

a poWer system that provides poWer to the actuator 
assembly; 

a control system operatively connected betWeen the 
poWer system and the actuator assembly, Where the 
control assembly comprises an open all control that, 
When initiated, connects the poWer system to the actua 
tor assembly to move the neck rail into its open position 
and a timer assembly that, a ?rst predetermined time 
period after initiation of the open all control, discon 
nects the poWer system from the actuator assembly to 
alloW the neck rail to move into its closed position over 
a second predetermined time period; and 

a movement restriction assembly operatively connected to 
the actuator assembly to oppose movement of the neck 
rail from the open position into the closed position. 

17. A control system as recited in claim 16, in Which the 
?rst predetermined time period is substantially betWeen one 
and ?fteen seconds. 

18. A control system as recited in claim 16, in Which the 
?rst predetermined time period is substantially betWeen one 
and ?fteen seconds and the second predetermined time 
period is substantially betWeen ?ve and ten seconds. 


