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INTRODUCTION

The Bou-Matic® Model 2101M Detacher is an electronic
control and detach mechanism, which monitors a cow's milk
flow to determine when she is milked out, then gently removes
the milking unit from the cow. Inshort, once attached toacow,
the milking unit will stay in place and continue milking as long
as the detacher’s milk meter measures a consistent milk flow
rate. When the flow rate drops below the predetermined rate,
the detacher starts a preset takeoff delay, which allows the cow
toreestablish her milk flow if it temporarily paused. Ifshe does
not resume her milk flow before the delay ume elapses, the
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Figure 1. 2101M Detacher with hose support arm

detacher cylinder will automatically retract the link chain and
gently detach the milking unit from the cow. The 2101M
permits cows to be milked efficiendy by providing consistent
takeoff of the milking unit.

The 2101M, as shown in Figure 1, consists of five assemblies:

« The Electronic Control and Display
+ The Milk Meter

The Pinchoff Vaive

+ The Detach Mechanism

The Hose Support Arm (optionai)
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A complete explanation of the assemblies’ feamresand functions
is given in Section 5, “Detacher System Operation.”

The information within this packet is intended to aid both the
dealer and the dairyman in the installation and operation of the
detacherunit. Read the insructonscarefully before assembling
and using the equipment to ensure proper installation.

The Table of Contents, which precedes this introduction, lists
the sections of this instruction packet in the order in which they
should be read and procedures should be carried out.

When installing the detacher unit, the dealer should be equipped
with standard installation tools. All non-standard tools will be
so indicated in the appropriate sections of this packet

Special cautions and notes have been provided throughout this
packet to aid the dealer and dairyman in following instructions
and making decisions. Read these carefully before installing
and using the system.

Proper installation and maintenance of all system parts are
essential to obtain maximum benefit from Bou-Matic products.

The dairyman is responsible for monitoring the detachers to
ensure that they are functioning properly.

1. GENERAL INFORMATION

During installation, the dealer will complete sub-sectons 1.1
and 1.3.

1.1 Unpacking the Detachers

To make sure that you have everything you need to setup a
complete system, take ail the items out of the packing boxes
and check to see that the items correspond to the lists which
follow.

A list of 2101M Detacher parts is shown below:

Description Quantity per Stall
Air Cylinder Assambly & Control BoX ......ccccceecrvsemnesncenunnnnee 1
Mounting Brackets (with hardware) ...........cecemeererneencinns 2
Milkk Mater, Modal “M"+
Pinchoff Vaive A
Hose Support Arm (optionai)

In the unlikely event that something is missing, contact the
Bou-Matic Customer Service Department immediately.

A listof dealer supplied electrical system parts is shown below:

Description Quantity
A Systam PowWer SUPPY ® ...ceecermciamcencneniniinsnssnaniennes as reqd
Power source wiring for circuit breaker box ........c.cceee. as raqd
A Battery Back-up (recommended option) .................. 8 reqd
172" CONAUR ..oeveeeerresssscnsassanessnseansasaasessasssssrsresssanassssanse as reqd
12 AWG type TW insulated wire (stranded/soiid) ....... as reqd

Qty per Detacher
Tee Junction Box w/gasketad lid ........ccceeecciseiannene 1
A 1/2° water-tight strain reliet connector 1
A Setscrew wire connector SRR |

A These items are available from Bou-Matic.

* The number of power supplies required depends on the
electrical load that you are connecting. To determine how
many will be needed, refer to sub-section 2.1, “Installing the
Power Supply.”

Note
if an Agri-comp computer is part of the installation, larger
conduit and junction boxes are required to accommodate
communication wiring. Refertotha appropriate Agri-comp
instruction manual for details.
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A list of dealer supplied air system parts is shown below:

Dascription Quantity
Al COMPIESSON ....eeeeeceescreneesrresimsarissareesacssasanssssanssnsssesesssscaas 1
A Filter-fiter-reguiator assembly (with Gauga) .....ccevremenea. 1
1/72° MINIMUM AP NG .oocceei it cesrrsseraeraee e as reqd
172" DAI-tYPO VAIVE ....cuciiiniierieieensa e ssesamssessscsansssssansnsanns 2

Other items required in the installation include the following:

Descriptlon Quantity
1/4~ concrete anchors or

A 1/4 x 3/4" screw, washer & nut .........ccceeeeeeneerens 2 per meter
A S/8" MilK ROSO .....oooriceerririiiciacncnnerisianis e s crasesssens as reqd
A TWIN @IF tUBING ..eeeecreeevicsenssnnisneninnesanssnsannesaasssnsssese as reqd

1.2 Evaluating the AC Power

The AC power for the farm must not be overioaded. If installed
in an area with inadequate electrical power, the detacher units
may experience pooroperation. For thisreason, we recommend
that a qualified electrician evaiuate the load on the farm and
barn service entrances to make sure that you are not working
with an overioaded system.

1.3 Installing Lightning Protection Modules

Lightning protection modules are used to help protect electrical
equipment from high voltages caused by lightning strikes.
Before installing detachers or other system components,
lighting protection moriules must be installed on AC power
lines, main pole, and power panels serving Bou-Matc
automation equipment. For instructions on how to install the
modules, refer to literature #9P-476, Lightning Arrestor
Installation [nstrucaons.
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2. INSTALLATION

~ Note ‘
During instailation, all electrical work srouid be doneby a !
qualitied siectrician, and ail othar instailation wark wiil be
done by the dealer. l

~ Note

All wiring must be placed inside conduit. AC and DC wirnng '
must not be routed together in the same conduit. If routed
togethaer, poor or intermittent detacher operation may
occur. In addition, pulsation and DC wiring must not be |
routed together. Parallel conduits must be located a |

minimum of 12 inches from each other. '
J

Choose the places where your equipment will be mounted.
2.1 Installing the Power Supply

The power supply is used to convert voltages of 120 or 230
volts AC to 11 and 24 volts DC, which is used to power the
detachers.

The number of power supplies required for a detacher parior
installation depends on the electrical load that you are
connecting. Generally, a 12-unit power supply will supply
enough power to operate 12 detachers with or without meters,
and a 16-unit power supply will power 14 detachers with
meters (16 detachers without meters)—thus the names of the
power supplies.

Note
Whan installing detachar units in pariors in Canada, use
the 12-unit (CSA approved) power supply only.

At this time, mount the necessary power supplies and connect
the power source wiring from the AC power panel according
to the appropriate literature packet, listed below.

12 Unit Power Supply Lit. #9P496
16 Unit Power Supply Lit. #9P-509
Note

Do not connect any other electrical equipment to the AC
circuit you are connecting between the power panel and
the power supply. If connected, that equipment may cause
poor or intermittent detacher operation.




Before the power supply can be wired for detacher operations,
the conduit and the three 12-gauge wires must be measured
and positioned at the appropriate height above the detachers.

To prepare the parior for power supply and detacher wiring,
use the following procedure:

1. Routs 1/2" PVC conduit overhead from the power
supply to the detachers, assembling the appropriate
water-proof junction box at sach detacher location.
The arrangement of the conduit will vary depending on the
parior sewp (see Figure 2).

Parlors upthru2 x 7 Pariors 2 x 8 and over

[ ] Power Sucply :""’I { ]
Milk Room Milk Room
Polygon Pariors
Power
Supplies

Figure 2. Conduit arrangement in pariof

2. Route the three 12-gauge type TW wires through the
entire length of conduit and into the power supply.
Leave sufficient wire at the power supply and at each
detacher junction box so wire connections can be made.

Once the conduit and wires are in place, the wires can be
connected at the power supply. To connect the wires (o the
power supply, use the following procedure:

1. Strip the wire insulations back .25 Inches (6 mm).
2. Connect a wire to the terminat labeled “Common.”
3. Connect a wire to the terminal labeied “11 VDC."

4. Connect a wire to the terminal labeled “24 VDC.”

Figure 3 shows proper wiring of the DC connector inside each
power supply.

12-Unit Power Supply 16-Unit Power Supply

|. . . |'hﬂ L] L] .
§ Q9 § QQ
2S¢ 288
3 =3 8 -
Figure 3. DC wire connections inside the power supplies

If an Agri-comp computer is part of the installation, you should
also install the appropriate wires that connect the power supply
1o the computer at this time. Refer to your Agri-comp Instructon
Manual for information on how to connect these wires.

Note
We recommaend that a battery backup be instailed with
each power supply to prevent detachers from prematuraly
detaching, or defautting to standard address settings it
takeoff and flow rate settings are programmed otherwise,
during intermittent powar fluctuations.

2.2 Installing the Alr System

The air system consists of an air compressor, a pre-filter, a
coalescing filter, aregulator, tubing, vaives, and serviceoutlets.

The air compressor is used to supply high-pressure air to the
air-operated pinchoff valve ateachdetacher. Theaircompressor
sizes, listed in the tble below, will handle the specified
number of detachers plus air-operated feed bowl covers and
entrance and exit gates; however, these sizes will not
accommodate crowd gates.

Table 1. Recommended Air Compressor Sizes

Number of Compressor Reserve
Detachers H.P. Tank (Gal)
1-8 1 20
9-18 1 30
19-32 2 60
Note

The compressor sizes recommended are based on the
use of industrial or heavy-duty compressors only. You
should avoid installing iower quality compressors, including
almost all fractional horsepower compressors, as they
may cause trouble which would lead to additional expensaes.
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We recommend that you use a coalescing filter on the air
system because all valves and cylinders supplied on Bou-
Matic detachers are designed for use without oil. Additionally,
compressor oil and dirt as well as moisture in the air are the
causes of most valve problems. (See the Dari-Kool/Bou-Masc
Equipment Catalog for informaton on the filter-filter-
regulator.)

When installing the air compressor, choose a dry, convenient
place where it will stand. Then, position the air line and
assemble the other components of the air system, as shown in
Figure 4, using the following procedure:

1. Route 1/2" PVC, copper tubing, or gaivanized pipe for
the air line from the compressor to where the fiiter-
filter-ragulator (F-FR) will be installed in the parior.
Allow the line to slope upward a minimum of 1 inch per
4 feet of line from the air compressor to the F-F-R.

2. Instail the pre-filtsr, coalescing fliter, and regulator
assembly (F-F-R), as shown.

3. Set the reguiator pressure at 85 to 70 psl.
4. Slopethe line downward and away from the regulator.

5. Instail a moisture drop in the air line.
The moisture drop should be a length of pipe, extending
vertically downward, with a drain at its lower end.
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8. Slope the line upward and away from the top of the
molisture drop for the entire iangth of detachaers.
Again, the upward slope must be aminimum of 1 inch per
4 feet of line from the moisture drop to the last detacher.

7. Install a 5/32" push connector in the air line at each
detacher.
The connectors must point upward. When installing the
connectors in the air line, drill and tap an 1/8" NPT hole on
top of the line at each detacher location. Installations
using PVC pipe require that couplings be installed to
provide sufficient threads to secure the connectors.

2.3 Installing the Partor Wash System

Detacher systems using milk meters require clean-in-place
(CIP) washing with Bou-Matic Jetter Washers for each detacher.
For instructions on how to install the wash system, refer to
literature #9P-574, Parlor Wash System Installation and
Operaition Instructions.

2.4 Installing the Detachers

To ensure consistent milk measuring, install the detacher/
meters on low milk lines only; milk traveling through raised
hoses on high milk lines may have a slugging effect which
could result in inconsistent measuring.



2.4.1 Mounting the Detacher & Hose Support Arm

The detacher hose suppurt arm is factory assembled for right-
hand stall instailations (the stalls to your right as you face the
cow exit gate). When installing the left-hand stalls in a parior,
follow all the steps in the procedure below to mount detachers
with arms properly. When installing the right-hand stalls with
arms or both sides of the parlor without arms, skip steps 1-5. In
any case, use Figures 5, 6, and 7 as guides for assembling
detachers to the upper and lower rump rails.

1.

2.

Rom&vo the 3/8-24 x /4 screw and the iock washer

hoiding the flex arm spring and tube assembly to the
arm bracket.

Removethe 1/2-13 hexnut, the lock washer, the support
arm assembly, and the friction disc from the arm
bracket.

Move the screw and the 4 spring washers from the
right-hand mounting hole inthe arm bracketto the left-
hand mounting hole.

Do not change the assembly order of the spring washers,
alternated top to bottom.

Reassemble the frictiondiscand support armasssmbly
to the arm bracket with the appropriate lock washer
and nut.

Reasssmblie the spring and tube assembly to the arm
bracket using the 3/8-24 x 3/4 screw and the lock
washer.

Assembie the bottom mounting bracket and the upper
hinge of the flex arm assembly (If used) to the iower
rump railusing 2 U-bolts, 4 hellcal spring lockwashers,
and 4 hex nuts.

The mounting bracket must be assembled between the
rump rail and the flex arm assembly, as shown. Then,
adjust the mounting bracket and flex arm assembly so that
the center of the bracket is 20" to 22" ahead of the outside
bend of the rump rail, as shown in Figure 6.

Insertthe chain guide bushings into the holes provided
in the bottom mounting brackst, as shown, and secure
them In placs using retaining rings.

Siide the lower end of the detacher mounting pipe into
the bottom mounting bracket until the detacher is
properly seated.

Assemble the top mounting bracket to the upper end
of the mounting pipe using the stainless stesi hose
clamp.

(See Figure 7 for altemate bracket mounting.)

o= Caw Side of Rump Rail

/ Moaunung Pipe
Botom Mounang Bracket
Guard

Helical Soring
Lock Washer
and Hex Nut

U-Boit

Figure 5. Hose support arm and detacher mounting on lower rail
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Rumo Rai

} Retaining Ring.
\ * Chain Guide Bushing
|

1/2° Hex Nut
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1/2-13 2 1 1/4 Screw
and 4 Sonng Wasners

Chain Loop

3/8-24 x 3/4 Screw
pet Ary Brackat

|

Fex Arm Sering
Tube Assembly

Operator Slde of Rump Rail e

Figure 8. Top view of detacher location on rump rail

Cow Traffic I

10.

1.

Assembie the top mounting bracket to the upper rump
rail using the remaining U-bolt, 2 hellcai spring lock
washers, and 2 hex nuts.

For best appearance, plumb the assembly using a level.

Connect one end of the chain to the chain loop on the
flex arm assembly using a chain connector link.
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12.

13.

Thread the chain up through the rear chain guide hole
(closest to the rail) in the bottom mounting bracket,
through the guard, around the pulley from back to
front, down through the guard, and out the front chain
guide hols.

Concaeal the chain by sliding the guard into positionon
the bottom mounting bracket.

Mechanical adjustments must be made once the entire system
is connected. (See sub-section 2.4.6.)

2.4.2 Mounting the Milk Meter

Mount the milk meter to a concrete or steel curb, as shown in
Figures 8 and 9, using the following procedure:

1.

Mount the milk meter bracket to the concrete curb
using three 1/4” concrets anchors.
Ensure that the horizontal plane of the bracket is level.

or...

Mount the curb meter bracket to the steel curb using
two 1/4-20 x 3/4 boits, 2 plain washers, 2 lock washers,
and 2 nuts.

Ensure that the vertical sides of the bracket are plumb
using a level.

Then, mount the milk meter bracket to the curb meter
bracket using an acute-angle support bracket, three
1/4-20 x 34 boits, 6 plain washers, 3 lock washers, and
3 nuts.

Assemble the support bracket to the right side of the curb
meter bracket as viewed from the front of the meter.
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Secure the brackets to the steel curb using the right-
angle support bracket, two 1/4-20 x /4 boits, 3 plain
washers, 2 lock washers and 2 nuts.

Ensure that the vertical front and the horizonual flange of
the milk meter bracket are level.

The meter may be disassembled from the meter bracket to
ease bracket mounting to the curb. Once the brackets have
been mounted, reassemble the meter to the meter bracket.

When the meter and brackets are properly mounted and

level, tighten all mounting hardware.

6. Remove the lock nut from the strain reilef connector
on the loose end of the milk meter cable.

7. Route the milk meter cable through the hole in the
bottom of the detacher, and siide the lock nut back
onto the cable.

8. Connectthe milk metsr cable tothe unused connector
on the electronic control inside the detacher.

9. Finally, secure the lock nut back onto the strain reilef
connector.

2.4.3 Connecting the Hoses

Once the detachers and meters have been mounted and the
claws have been assembled, hoses can be connected to the
milking system using the following procedure:

1. Connect one end of a 5/8" milk hose to the thumb
nipple on the claw.
The hose (approximately 54" long) should be routed
through a loop in the hose support arm, if used.

2. Inserta stainless steel nipple into the looss end of the
milk hose.

3. Connect a 5/8" black, rubber hose (approx 6" long) to
the milk Inlet on the milk meter, and position the
pinchoff vaive at the center ot the hose.

Note
Clear PVC milk hose should not be routed through the
pinchoff vaive because it is too rigid to be pinched by
the vaive during the retract cycle.

4. Connectthe rubber hoseto the nipple inthe milk hose.

5. Connectones end of a 5/8” milk hose to the milk outlet
on the milk meter—the other end to the milk line.
Slope the hose so as not to create a milk trap.

6. Connectoneend ofthe twinvacuumtubeto the air fork
on the claw—the other end to the puisator.

7. Connect the 5/32" black air hose from the detacher to
the pinchoff vaive's push eibow connector by pushing
the hose (seating it firmty) into the connector.

2.4.4 Connecting Power to the Detachers

Connect power to the detachers and venify proper voitages
using the following procedure:

1. Extend the power cord from each detacher up to its
water-proof junction box.

2. Connect the wires In each power cord to thair
corresponding wires from the power supply.
Connections must be made using setscrew-type wire nuts,
as shown in Figure 10. Secure the cord (0 the junction box
with a 1/2" water-tight, strain-relief connector.

Setscraw-type
Wire Nut

Figure 10. 2101M Detacher wiring to power supply

3. Using avoitmeter, verify thatthe voitages atthe power
cord agree with those listed in Table 2.

Table 2. Voltages at the Power Supply

Place Measured Voitage
Green (-) to white (+) 11vDC
Green (-) to black (+) 24VDC

If the voltages do not agree (to within £ 10%, meaning
green to white is 10 to 12 VDC and green to black is 21 to
27 VDC), action must be taken at once to correct them.

2.4.5 Connecting Alr to the Detachers

Before connecting the air supply linesto the detachers, blow air
through the lines 10 remove any foreign mater from drilling,
etc. Then, connect the yellow air hose of each detacher to the
service outlet directly above the detacher on the air supply line
by pushing the hose (seating it firmly) into the connector.
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2.4.6 Making Mechanical Adjustments

Once the detachers have been instailed and power and air have
been connected to them, you should make certain mechanical
adjusuments, as necessary.

2.4.6.1 Adjusting the Link Chain

To adjust the link chain for proper detachment of the milking
unit, use the following procedure:

1. Press the ATTACH/OETACH button to retract the
cylinder.

2. Position the flex arm back so it is vertical.

3. Clip the cold shut connector approximately 8" from
the end of the chain that extends downward through
the front chain guide hole.

The connector acts as a stop to hold the arm vertical when
the cylinder is fully retracted. (See Figure 11.)

Clevis Pin for Tarsion
Spnng Adgjusunent

]
— l Cold Shut Connecr

5/16-18 x 1 1/4°
Boit tor Arm Stop

Chain Connector
Unk

—
i l Trigger Snap

Figure 11. Coid shut and snap attachment to the link chain

4. Attachatrigger snap onto, or near, the end ofthe chain
using a chain connector iini.
The snap shouid be positioned such that when itisclipped
10 the claw assembly, the teat cups will clear the curb and
gutter when the chain isretracted. Also, make sure thatthe
claw assembly hangs at a comfortable position for the

operator. Then, cut off any excess chain that extends

beyond the snap.
2.4.6.2 Adjusting the Arm Stop Mechanism
The arm stop prevents the flex arm from hitting a cow’s belly

when the milk and vacuum hoses are not hooked onto the flex
arm hook.
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To adjust the stop so that when the flex arm is actvated the flex
arm will clear the cow, loosen or ughten the 5/16-18 x | 1/4”
boit, and use the hex nut to lock it in positon.

2.4.6.3 Adjusting the Torslon Spring

The torsion spring has been factory adjusted to move the flex
arm automatcally outand undemeath a cow when the milking
unit is o be attached. The factory adjustment is correct for
average installations, but should you need to make further
adjusunents, use the following procedure:

1. Hold the head of the flex arm shaft stationary with a
wrench.

2. Remove the clevis pin from the adjusting ring.

3. Turnthe shafttothe desired positionusing thewrench.
Tuming the shaft clockwise loosens the torsion spring;
turning it counterclockwise tightens the spring.

Caution
The shatt should not be tightened pastfiva holes inthe
adjusting ring (a total rotation of 300°). Iif the shatftis
turned past the fifth hole, undue stress wouid be puton
the spring, which could causa the spring to break or
the arm stop to bend.

4. Place the clevis pin back into the ad]usting ring and
releass the wranch.

2.4.6.4 Adjusting the Hose Support Arm

Adjust the swivel action of the hose support arm, as necessary,
by tightening or loosening the fastener which holds the flex
arm assembly to the bottom mounting bracket. When properly
adjusted, the flex arm should be permitted to swivel (with some
tension) using the arm handle.

An adjustment can also be made to shorten or lengthen the flex
arm if desired, using the following procedure:

1. Remove the two #8-32 hex nuts, #8 Internal tooth
washers and 8-32 x 7/8 round head machine screws
from the hook end of the flex arm.

2. Determine the desired hook length, making sure that
the arm will not hit the tloor or any other obstacle.

3. Drill two 3/16" dlameter holes through the inner tube
using the existing outer tube holes as a guide.

4. Reasssmblethe screws, washers,andnuts, tightening
them as necessary.



2.4.6.5 Adjusting the Takeoft Speed

Adjust the takeoff (retract) speed of the detach mechanism by
loosening the lock ring on the flow control valve at the top of
the air cylinder, then loosening the thumbscrew to make the
chain retract faster or tightening the screw to slow down the
retract speed. Once adjusted, retghten the lock ring.

2.4.6.6 Changing Detacher Address Settings

Individual addresses must be assigned and changed inside
detachers when an Agri-comp computer is part of the
instailation, so that the computer can identify which detacher
is communicating to it and can respond by sending milking
data to that detacher’s display. Installatons not using an Agri-
comp computer do not require that any addresses be set inside
detachers so no address change is necessary.

To assign and change address settings inside detachers, refer to
the appropriate Agri-comp computer instruction manual.

2.4.6.7 Changing the Takeoff and Flow Rate Settings

The takeoff delay is a featre which allows acow to resume her
milk flow, if it shouid momentarily pause, before the milking
unit detaches. The delay time is the period of time between
when the milk meter measures less than the predetermined
milk flow rate and the milking unit detaches. The 2101M is
factory set with a 13-second takeoff delay and a milk flow rate
of 0.7 pounds per minute. Generally, the detachers should all
be operated using their same standard factory settings, however,
you may want to adjust the takeoff and flow rate settings in
cerain sizatons.

The detacher takeoff delay can be set to various delay times: 8,
13, or 22 seconds. These delay times can be set with a switch
inside the electronic control, from the detacher keypad, or from
the Agri-comp computer. The flow rate can be changed from
the detacher keypad or from the Agri-comp computer.

Switch Settable Takeoff Delays

Each detacher control is equipped with a 10-position address
switch, as shown in Figure 12, which can be set to any of the
delay times mentioned above, using positions 8 and 9.

To check the current delay sewting on a detacher, enter the
command 2 # at the detacher’s keypad. The display will show
the flow rate and takeoff delay ame.

Parameter l_&l l 7 | Flow Rate
Takeoft Delay

10

N |
§ \ p— Address Switch

Computer

3 AMP
lg“"’ SLO-BLO
T | Fuses (F1 & F2)
Connector

Flgure 12. 10-position Addrass Switch

Enter the command 1 # to return to the time and production
display.

To change the delay time on a detacher, choose one of the
settings listed in Table 3, and set switch positions 8 and 9
accordingly.

Table 3. Switch Settings for Takeoff and Flow Rate Delays

Takeoft Position Position Flow Rate

(seconds) 8 9 (lbs/min) (liter/min)
22 OFF ON 0.7 0.3
*13 ON OFF 0.7 0.3
8 ON ON 0.7 0.3

*» Factory setting for parior units.

Note: Flow rate settings are to be entered in tenths of a pound
per minute.

Temporary Flow Rate and Takeoff Delay—Individual Detachers
Generally, the detachers should all be operated using the same
standard factory settings; however, you may want to adjust the
takeoff setting for an individual cow, especially a fast-milking
one. In such a case, you can reprogram both the flow rate and
the takeoff delay at the detacher keypad. (Keypad entered
delays and flow rates temporarily override preset switch
settings.)
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When entering values for the flow rate and takeoff delay, keep
in mind that the flow rate is entered in tenths of pounds and the
takeoff delay is entered in seconds.

To emporarily change both the flow rate and takeoff delay for
a milking, use the foilowing procedure:

1. Setthe milking mode to automatic (if not llroidy set).
Refer to sub-section 5.2, “Understanding the Automatic &
Manual Modes,” for information on selecting modes.

2. Attach the milking unit to the cow whose flow rate and
takeoff deiay times you want changed.

3. Enterthe following command atthe keypad, specifying
what flow rate and takeoff delay time you wantassigned:

2 * [flow rate] * [takeott delay] #

The switch programmed flow rate and takeoff settings will
beoverridden, and the detacher will continue milking with
the new flow rate and takeoff delay time entered until the
cow is milked out and the milking unit is attached to the
next cow. For example, to change the flow rate from 0.7
Ibs/min to 0.8 Ibs/min and the takeoff delay time from 13
seconds to 5 seconds, you would enter the command:

2"8"'5#
The display would respond with:
Parameter 2 8 Flow Rate
ocoR COW MO/OATA
§ | Takeoft Delay
mOoUCTON

4. Change the display back to time and production with
the command:

1%

Note
The new sattings will be valid only for the currently milking
cow, and the detacher will automatically returnto its switch
programmed settings upon attach to the next cow.

We recommend that you install battery backups whenever
detachers are used this way. Battery backups minimize
intermittent power flucwations which can cause detacher
memory loss. If power is lost, baitery backups will supply
power to detachers and meters for up to one minute.

The milking unit will automatically detach approximately 22
seconds after the claw empties.
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Permanent Fiow Rate—Entirs Parlor

Although we do not recommend it, in rare cases, a dairyman
may want the entire parior to have takeotf and flow rate settngs
other than the 0.7 Ibs/min and 13 seconds programmed into the
electronics. For such cases, switch positions 8 and 9 must both
be switched off. Switching them otf permits you (0 program
the units from the detacher keypad, as explained earlier in this
section under “Temporary Flow Rate and Takeoff Delay.”
Unlike the temporary settings, which automaticaily allow a
detacher to revert back to its switch settings, however, these
permanently programmed parlor sewtings will remain in the
detachers’ memories forall subsequent milkings, and they will
apply for all cows milked undl the detachers are manually
reprogrammed, the system experiences power failure, or the
detachers are reset. Note: Following a power loss, if switch
positions 8 and 9 are both set 1o OFF, the flow rate and takeoff
settings will return to the standard 0.7 Ibs/min and 13 seconds.
If you are unaware of the power loss, you may not realize that
the seaings have changed uniess you regularly check them at
the display or computer. Forthisreason, wedo notrecommend
that this option of permanent takeoff and flow rate be used.

If you do decide to use this option, keep in mind that ail

* detachers should be operated with positions 8 and 9 off. When

an Agri-comp computer is part of the installation, you may set
switch positions 8 and 9 off, but the takeoff delay and flow raie
settings must be made at the computer rather than the detachers
(refer to your Agri-comp computer instructions), as computer
setings will override the detacher in this case. Whena faster
than normal takeoff setring is desired, the fastest reliable
setting is 0.9 1bs/min and 5 seconds.

To reenter takeoff settings after power has been turned off,
manuaily reset the detachers by pressing the AUTO/MANUAL
and ATTACH/DETACH buttons at the same time, releasing
the AUTO/MANUAL button first. Then, enter values as
explained above.

2.4.6.8 Changing the Dump Delay Setting

The dump delay is the period of time between when the milking
unit detaches and the milk meter empdes the remaining 351bs
of a cow’s milk production. The 2101M is factory set witha
30-second dump delay, and it should normally be operated
using this standard factory setting; however, you also have the
option of seting the delay to zero.

To change the delay time on a detacher, choose one of the
settings listed in Table 4, and set the address switch position 7
accordingly.

Table 4. Switch Settings for Dump Delay

Dump Delay (sec) Position 7
30 ON
0 OFF



Operating the detachers with the 30-second dump delay allows
the operator ampie time to reattach the milking unit in the event
that a cow experiences an early detach. On the other hand,
operating them with the 0-second dump delay would not allow
the operator any tme w0 reauach. Providing dme for
reattachment is especially important when you are using an
Agri-comp computer, because the releasing of milk signais the
computer to close the cow's production record. As a result, if
a detacher with a dump delay of zero seconds were o detach
early, upon reatachment to the cow the computer woulid not
reopen the cow’ s record—the additional milk production would
simply not be counted for that cow.

2.4.6.9 Changing the Unit ot Measure

The milk meter can measure milk in pounds or kilograms,
depending on the setting of switch position 10. Tochange the
unit of measure on a detacher, choose one of the settings listed
in Table 5, and set switch position 10 accordingly.

Table 5. Switch Settings for Unit of Measure

Units of Measure Pasition 10
Kilograms ON
Pounds QFF

Note: When setting the unit of measure to kilograms, do not
convart takeoff settings to kilograms. All takeott settings must
be in pounds.

2.4.7 Checking Detacher Functions

Proper operations must be verified at the detachers before they
can be used. If an Agri-comp computer is part of the system,
disconnect communications between the computer and the
detachers by switching off the DATA COLLECT switchon the
front of the computer. Then, step through each of the action
items listed in Table 6 for each detacher, ensuring the proper
results. (This procedure assumes that standard factory settings
have not been altered.) If you are unable to obtain the expected
response after checking and correcting the probabie cause(s),
refer to Section 4, “Parts Replacement,” for instructons on
replacing the Detacher circuit board.

Table 6. Dealer's System Checkout Guide

Actlon

Expected Responsse

If response ditfers, then

Turn the vacuum and power supply on. The detacher display should read:

1. Verify that the voitage to the detacher

Unplug the detacher power cord (the
link chain should extend). Then, plug it

L]

0 is 11VDC (£10%).
: 2.Check the 11V fuse on the electronic

in again.

COW MOUDATA

control assembly.

.0

The air cylinder should retract, and the
pinchoff valve should close.

1. Verify that the voitage to the detacher
and solenoid valveis 24 VDC (£10%).

2. Check for pinched air hoses.

3. Check the flow contol valve at the
top of the air cylinder to see that the
thumbscrew is notscrewed in tootight.

4.Check the air cylinder to see that the
rod is not bound up.

5. Check the solenoid valve for plugged
ports by separately disconnecting the
air lines and cycling the valve. If
plugged, replace the valve.

The NO MILK lamp should turn on.

1. Check the lamps and wiring to them
with a test module.

2. Check the switch buttons by loosening
the two lower nuts on the electronic
control, then pushing the switches with
your fingers.

Continued on next page
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Checkout guidelines continued

Actlon

Expectad Response If responsa differs, then

Manually reset the detacher by pressing
the AUTO/MANUAL and ATTACH/
DETACH buttons at the same tme,
releasing the AUTO/MANUAL button
first.

The NO MILK lamp should remain on * Follow the insguctions above where

and the dispiay shouid read: the expected response is “The NO
MILK lamp shouid tum on.”
1 .0
3.5
PRCDUCTION

The COW NO./DATA window should
begin incrementing “Time.”

Press the AUTO/MANUAL buuon.

* Follow the instructions above where
the expected response is “The NO
MILK lamp should turn on.”

The MANUAL lamp should turn on,
and the COW NOJDATA window
should continue incrementing “Time.”

Press the ATTACH/DETACH button
(to simulate detaching the unit).

The lamps should remain on, the air * Follow the instructions above where
cylinder should retract, and the display  the expected response is “The NO

should read: MILK lamp shouid turn on.”
25 1.3 | (The value shown in the COW NO./
‘ccoe swwoaa _ DATA window may vary.)

Thirty seconds after detach, the meter
motor should turn for approx. 30 seconds
(simulating dumping). Then, the
MANUAL lamp shouid turn off.

Remove the meter coverand rotor. Then,
press the ATTACH/DETACH button
(to simulate artaching the unit to a cow).

Twelve seconds after pressing the button,
lift the meter float (to simulate a steady
milk flow).

Release the meter float before 3 minutes
elapses.

* Follow the instrictions above where
the expected response is “The NO
MILK lamp shouid tum on.”

The detacher should respond as
explained above where the action is 10
manually reset the detacher.

‘The NO MILK lamp should turn off, and
the PRODUCTION window should
begin incrementing.

The PRODUCTION window should
stop incrementing, and, after the end-of-
milk delay, the NO MILK lamp should
light constandy. After 2.2 minutes, the
“Time” should stop incrementing, the
aircylinder should retract, the NOMILK
lamp should flash (simulating early
detach), and the display should read:

‘ 2 l 2.2
7.4 | (Thevalue shown in the PRODUCTION
GACTON window may vary.)

Thirty seconds after detach, the meter
motor should turn for approx. 30 seconds
(simulating dumping). The NO MILK

lamp should continue flashing. Continued on next page
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Checkout guidelines continued

Actlon Expected Response

It response difters, then

Reassemble the rotor and meter cover. The detacher display should read:

Then, press 2 # at the keypad to check
the detacher’s takeoff delay setting. l_c?_,z_] m--nmv?
131
FRCERCTICN

Review sub-section 2.4.6.7, “Changing
the Takeoff and Flow Rate Settings,”
and adjust the takeoff accordingly.

check shutoff (detach) operation. detaches the unit.

Press the ATTACH/DETACH button Vacuum to the claw should shut off just
once (1o auach) then a second time to  before the air cylinder remacts and

Water test each meter for accuracy Noted in literature #9P-341.
according to the Milk Meter Accuracy
Test Instructions, literature #9P-341.

Ensure that the meter is level. Then,
perform the test again.

" lesss]

At the display, press: The detacher display should read: Check the keypad cable connections. [f
12°3456°7890 ‘1 1 3456 no results, replace the keypad.
oo COW MOJDATA
— ] To clear the display, press # #
7890
} ARCDJCTION
At the display, press: The detacher display should read: Check the Detacher Display circuit
88"8888°8888 board connections. If no results, replace
[88] 8888 e Demener crouitboard.

To clear the display, press # #

3. TROUBLESHOOTING

Table 7 provides helpful suggestions on troubleshooting some
problems that the dairyman might experience with the 2101M
Detacher or other system components. Troubleshooting should
be done only by an authorized Bou-Matic dealeror technician.

Action

1. Verify thatthe voltages to thedetacher
are 11 and 24 VDC (£10%).

2. Check the breakers or fuses in the AC
power panel. Correct the problem and
check for shorted components in the
power supply and detacher.

3. Check fuses F1and F2 in the detacher.
Ifblown, replace the fuse(s) and check
for shorted components in the power
supply and detacher.

4.Check for loose or swanded power
cable connections.

Table 7. Troubleshooting Guide

Symptom Possible Cause

The lamps and/or display will not light The detacher and/or power supply are
at the detacher. not getting power.

Continued on next page The Detacher circuit board is defective.

Replace the circuit board.

14

2101M Instaliation and Operation



Troubleshooting guidelines continued

Symptom

Possible Cause

Actlon

The lamps and/or dispiay will not light
at the detacher.

The lamp bulb(s) are burned our

Replace the bubis’.

The detacher wiil not retract.

The detacher is not geting power.

Verify that the voltages to the detacher
are 11 and 24 VDC (=10%).

The solenoid valve is not getting power.

Verify that the voltage to the solenoid is
24 VDC. If the measurement differs,
check cable connections and Detacher
circuit board using a test module.

The detacher is not getting sufficient air
pressure.

Check the air supply system; the air
pressure should be 65 to 70 psi.

The detacher detaches the milking unit
too soon.

The milk meteris not properly measuring
the milk flow rate.

1. Check for mineral and protein buildup
on the float tube; clean if necessary.

2. Check the motor for proper operation.

3. Check the rubber on the rotor; if torn
grooved, or separated, replace rotor.

The takeoff delay is incorrectly set.

Check the setting at the detacher (2 #).

The meter contains an excessive amount
of foam, preventing the float from rising

properly.

Check the vent in the Visi-Nipples. If
enlarged (more than .020" diameter),
replace the Visi-Nipple.

The detacher stays on too long.

The detacher is in manual mode, but the
MANUAL lamp is not lit.

Press the AUTO/MANUAL button for
automatic operation & check the bulb.

The takeoff delay is incorrectly set

Check the seaing at the detacher (2 #).

The float is stuck.

Check for mineral and protein buildup
or foreign materiai between the floatand
float tube; clean float, if necessary,
according to the washing procedure.

The detacher will not attach.

The control button is not making contact
with the switch on the Detacher board.

Adjust the circuit board up or down so
that the switch makes contact.

The electronics have malfunctioned.

Manually reset the detacher as explained
in Table 6, “System Checkout Guide.”

The keypad is shorted.

At the detacher keypad, press:
12*3456"7890.

If the keypad malfunctons, replace it.

Continued on next page
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Troubleshooting guidelines contunued

Symptom

Possible Cause

Actlon

While milking in the manual mode, the
detacher will not detach when the
ATTACH/DETACH button is pressed.

The control button is not making contact
with the switch on the Detacher circuit
board.

Adjust the circuit hoard up or down so
that the switch makes contact

The soienoid valve or the electronics are
not working.

Check the air system and detacher unit
shutoffs.

Vacuum to the claw is not shutting off.

The pinchoff valve is not geuing
sufficient air pressure.

Check the air line for a pinched or
plugged line.

The hose routed through the pinchoff
valve is stiff and dry from aging.

Check the hose. If it is not soft enough
to collapse, replace it.

The display shows incorrect or unusual
characters.

The electronics have malfunctioned.

Manually reset the detacher as explained
in Table 6, “System Checkout Guide.”
Then. enter 88*8888*8888 at the keypad.
If the display is sull incorrect, replace
the Detacher circuit board.

The detacher displays exceptionally high
or low production or does not increment
production at all.

The meter is not level.

Ensure that the meter is level. Then,
perform the Milk Meter Accuracy Test
literature #9P-341.

The rotor gasket is torn or grooved.

Replace the rotor.

The reed switch is open, causing the
float to stick.

Using a voltmeter or test module, check
the reed switch. If the switch does not
close when the float is lifted, check the
position of the switch in the mbe. [fno
improvement, replace the switch.

The meter motor is not turning, causing
an early detach.

Verify that voltage to the motor is 11 to
14 VDC. If voltage is correct, check the
motor and gear box. If no power, then
check fuse F2, cable, and reed switch.

The magnetic sensor/shutter assembly
is not functioning (counting) properly,
causing an early detach.

Using a test module, check the cable for
loose or broken leads. Ifthecableis OK,
then replace the sensor assembly or the
motor gear box assembly.

The display dims and stays dim. If you
are using an Agri-comp computer...

If you are not using an Agri-comp
computer...

The DATA COLLECT switch at the
Agri-comp computer is off, the
communications cable is pinched or
broken, or the computer has failed.

Check to see thatthe DATA COLLECT
switch is on at the Agri-comp computer.
If it is, the computer may have failed.

The optional 4-position terminal block
is missing from the computer connector
on the Detacher circuit board.

Check to see that the terminal block is in
place and pins 2 and 4 are jumpered
together for the optional computer
connector.

Continued on next page
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Troubleshooting guidelines conrinued

Symptom

Possibie Cause

Action

The meter will not emyty after detach.

The meter motor is not turning.

Manually reset:he detacheras explained
in Table 6, “System Checkout Guide.”
Then, raise the ficat inside the meter 1o
turn the rotor. If the rotor does not turn,
check the meter cable connections using
a test module. If the connections are
OK, replace the reed switch assembly.
Check for bad motor using test module.

The Detacher circuit board is defective.

Manually reset the detacheras explained
in Table 6, “System Checkout Guide.”
Then, checkthe cable for loose or broken
leads using a test module. If the cableis
OK, replace the Detacher circuit board.

The vent hole in the cover is plugged.

Clean the meter cover’s vent hole.

Vacuum from the wash line to the top of
the meter is not shutting off.

Check the air system and detacher unit
shutoffs.

The voitage at the power supply does not
read 11 and/or 24 VDC.

Continued on next page

The power supply is not getting power.

1. Verify that the voltages to the detacher
are 11 and 24 VDC (x10%).

2.Check the breakers/fuses in the AC
power panel. Correctthe problemand
check for shorted components in the
power supply and detacher.

3.Check for loose or stranded power
cable connections.

The power supply transformer is not
getting power.

Check the fuse and transient protector in
the power supply. Check for a possible
open switch.

The transformer is open.

Check for 11 and 24 VDC with wires
disconnected from the rectifier. If one
or both voltages are not present, replace
the transformer.

The rectifiers are open.

Verify that there is continuity from top
lead to (+) and no continuity from top
lead to (-). Then, reverse the meter leads
and try again. The results should be
opposite. If not, replace the rectifier.

The output voltage protectors are shorted.

Disconnect one end of voitage protector
and check with voltmeter. If continuity
isindicated, replace protector. (Voltage
protectors will indicate an open circuit if
good.)
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Troubleshooting guidelines contnued

Symptom

Possible Cause

Action

read 11 and/or 24 VDC.

The voltage at the power supply doesnot  The capacitor is shorted.

Check capacior with voltmeter at a
seaing of R x 1000 or higher. The needle
should go up the scale and fall back
down if the capacitor is good. If the
needle goes up but stays or does not
move atall, then the capacitor is bad and
shouid be repiaced.

the Agri-comp computer.

The detacher will notcommunicate with Pins 2 and 4 are jumpered together for

detachers without Agri-comp computer.

Remove jumper between pins 2 and 4.

The electronics have malfunctioned.

Unplug all connectors at the detacher
elecronics, according to the order
specified on the electronics label.
(Remove terminal block for easier
troubleshooting.)  Then, reattach
connectors in order one at a tme,
checking for communications each time
until the malfuncton is found.

The communications cable is shorted or
open.

Check for poor connections or a cable
that is wom through.

18
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4. PARTS REPLACEMENT

This section covers the replacement of some of the simpler
detacher/meter parts and assemblies. Instructions for more
complicated parts and assemblies are included in the repair kits
for those parts.

Replacing the Detacher Clrcuit Board

Use the System Checkout Guide (Table 6) and Troubleshooting
Guide (Table 7) o determine whether the electronics inside a
detacher are defective. If they are found to be defective,
replace the Detacher circuit board, inside the electronic control.

To replace the Detacher circuit board, use the following
procedure:

1. Open the cover of the detacher.

2. Disconnect the cables from the electronics assembly
according to the order spacified on the eiectronics
label, pulling on their connectors—not the wires.

3. Remove the two, top méuntlng nuts that sacure the
electronics to the cover, and loosen the bottom two.

4. Lift the electronics assembly up and out of the
enclosure.

5. Saet the switches on the new electronics assembly
identical to the switch settings on the defective one.

6. Position the new electronics on the back of the cover
the same way that the defective one was positioned.

7. Reassamble the iop mounting nuts, and tighten atl
four nuts to secure the electronics in place.

8. Then, reconnect all cables according to the order
specified on the eiectronics label.

Caution
Failure to disconnect and reconnect cables as
specified on the electronics label may result in
damaged electronics.

Run through each of the steps in the System Checkout Guide
a second time to ensure that the new Detacher circuit board
functions properly.

Replacing the Spade Drive O-ring
To replace the spade drive O-ring inside the meter:

1. Remove the meter cover by supporting the milk meter
housing with both hands while pushing on the cover’s
ribs with your thumbs and rotating the cover
counterclockwise. Then, remove the rotor.

2. Dry the inside of the meter thoroughly.
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3. Turnthe spade drive countercliockwise and remova it.
4. Carefully remove the O-ring and discard it

5. Apply a thin film of Bou-Matlic O-ring grease to the
underside of the spade drive and new O-ring.
If the bottom of the spade drive is grooved, replace it

6. Seat the new O-ring in the appropriate groove, and
reassemble the spade drive firmly in place (but do not
overtighten it).

7. Wipe off any excess grease, making sure that the
grease does not contact the meter's base.

8. Position the rotor inside the meter. Then, check the
vent in the meter cover to ensure that it is open, and
reassemble the cover to the meter.

Replacing the Meter Motor Gearbox
To replace the motor gearbox beneath the meter:

1. Remove the O-ring and spade drive inside the meter.
Refer o “Replacing the Spade Drive O-ring” instructions,
found earlier in this section.

2. Remove the thumbscrew on the bottom of the motor
cover, pull the cover down, and disconnect the cable.

Note
Always use two pliers to unpiug the meter cable
connectors, and be careful not to pull on the wires.

3. Remove the gearbox mounting screws, and lower the
gearbox away from the meter base.

4. Instail a new gearbox at the meter base , using the
same mounting screws.

5. Inspectthe sensor/meter connector on the milk meter
cable for faulty or corroded slectrical connections.
If the pins are bent or corroded, replace them according to
the instructions in literature #9P-435, Milk Meter Motor
and Sensor Replacement Instructions.

6. Apply corrosion inhibiting greass to all connections
before and after reconnecting.

7. Replace the O-ring and spade drive inside the meter.
Refer to “Replacing the Spade Drive O-ring” instructons,
found eariier in this section.

8. Check the meter’s opsration after reassembly.
The meter rotor must turn counterclockwise when the
float is lifted, and the display should record 0.6 lbs of
production for each full revolution of the rotar. If the
meter does not operate properly, recheck the wiring and
ensure that the shutter does not rub on the hall effect
sensor; erratic or double counting of production may
result from rubbing. 19



Following the gearbox replacement, test the motor’s current
draw as exptained in Secuon 7 under the “Every Six Months”
maintenance check.

Replacing the Reed Switch
To replace the reed swich inside the meter:

1. Remove the thumbscrew on the bottom of the motor
cover, pull the cover down, and discennect the cable.

Note
Always use two pliers to unplug the meter cable
connectors. and be caraful not to pull on the wires.

2. Loosen the screw on the side of the float tube, and
siide the reed switch assembly out of the tube.

Note
( Always pull on the metal portion=—never on the wires.

3. Insertthe newreed switch into the float tube, and align
the dimple in the reed switch tube with the setscrew
hole in the float tube to ensure metar accuracy.

4. Saecure the reed switch in place by reassembling the
setscrew.

5. Inspect the cable connectors and apply corrosion
Inhibiting grease tothem before and after reconnecting
Refer w “Replacing the Meter Motor Gearbox™
instructions, found earlier in this section.

6. Tighten the motor mount screws, and reassemble the
motor cover.

Replacing the Float
To replace the float inside the meter (see Figure 13):

1. Remove the upper hair pin and siide the float off the
float tube.

2. Inspect the float tube for mineral and protbln buildup,
and clean the tube if necessary.

3. Position the new float on the float tube so that the
magnets inside the float are at the bottom.

Figure 13. Magnaets inside float

20

Replacing the Mater Motor & Sensor

To replace the motor or sensor or to repair corroded muk meter
cable connections, refer 10 literature #9P-435, Milk Meter
Motor and Sensor Replacemen: [nsiruct:ons.

Replacing the Motor Mount
Remove the motor mount only when it is necessary to change

the housing.

1. Remove the motor cover, motor gearbox, and reed
switch.

2. Remove the two nuts and three screws that hoid the
mount in place. Grasp the 2 legs that support the
motor and pull the motor mount away from the meter
housing. The mount shouid snap away from the
housing.

3. Seat the motor mount fully Inside the lip on the new
housing. Reassemble the reed switch and motor/
sensor assembly, and tighten the fasteners to 70 oz
Ins ot torque.

Note
Incorrect torque on thase fasteners may result in
inaccurate readings.

4. Reassembie the motor cover.
Once the meter has been reassembled, ensure that it is level.

Then, water test it for accuracy according to the Milk Meter
Accurdcy Test Instructions, literature #9P-341.

2101M Installation and Operation



4. DETACHER SYSTEM OPERATION

To better acquaint you with the detacher and aid you in
monitonng its operagon, this section provides an explanaton
of the detacher’s features and funcuons.

4.1 Understanding the Detacher Assembiles
As mentioned in the inroduction, the detacher consists of

+ an electronic control and display,
+ a milk meter,

+ a pinchoff valve,

« a detach mechanism, and

* a hose support arm (optional)

Electronic Control and Dispilay

The electronic control is responsible for monitoring the activity
of the milk meter, the pinchoff valve, the detach mechanism,
and the hose support arm, if used.

The conuol has been provided with two control buttons, the
AUTO/MANUAL button and the ATTACH/DETACH buton;
two operation and activity indicator lamps, the MANUAL
lamp and the NO MILK lamp; a keypad for selecting special
functions; and three display windows labeled CODE, COW
NO./DATA, and PRODUCTION.

By pressing the appropriate control button, the dairyman may
use the detacher in eith>r the automatic mode, which enables
the detacher to determine when a cow is milked out and to
remove automatically the claw from her udder, or the manual
mode, which places the responsibility of inonitoring a cow’s
milking onto the operator. When the manual mode is selected,
the operator must manually detach the claw (as explained in
“Understanding the Automatic & Manual Modes™) from the
cow’s udder. The MANUAL and NO MILK lamps are visual
indicators of the milking mode or activity taking place.

The CODE, COW NOJ/DATA, and PRODUCTION display
windows provide the dairyman with such data as a cow’s
individual milk production, milking time, and cow number. In
addition, certain detacher operation settings can be checked at
the display. Data is grouped and available with the entry of a
simple command at the detacher keypad.

Milk Meter

The Model “M™+ milk meter measures acow’smilk production,
calculates milk flow to determine takeoff, and sends milk
weights to an Agri-comp computer, if used.

The milk meter, as shown in Figure 14, consists basically of a

meter housing, a spade drive, a rotor, a motor/sensor assembly,
and a reed switch and float.
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Figure 14. Mik meter assembly

As milk and air enter the meter from the claw (see Figure 15),
they are separated; milk flows around the main chamber and
down the inside walls (to minimize foaming), while air escapes
through the center of the rotor. This separation allows the
meter to maintain a stable vacuum level.

{ ‘ ~— Milk Inlet
MILK

ROLOr ssemsmsmm——

N,

—

Figure 15. Separation of milk and air inside the milk meter
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Figure 18. Rotor chambers fill as milk level rises

As the milk level rises within the main chamber (see Figure
16), the rotor chambers (located at the bottom of the rotor, and
positioned over the filling troughin the meter housing) also fill.
When the total amount of milk inside the meter exceeds 3.5 1bs
(see Figure 17), the milk lifts the float, which causes the motar
to turn the spade drive and rotor. This action causes each
chamber to release a measured amount of milk into the milk
line as the rotor moves over the meter's milk outlet. The meter
continues to release milk until the level of milk inside the meter
drops to 3.5 Ibs, lowering the float.

—~

gum—

Float

<s=p= 3.5 pounds

Milk Outlet l

Figure 17. Milk is released when the level excaeds 3.5 Ibs

With a small, toothed shutter (located on the rotor drive shaft
and passing through the sensor’s magnetic field), the metercan
count the number of passes that the rotor chambers make over
the milk outlet. This number calculated with the measured
amount of milk is the method used by the meter 10 determine
acow’s production. (See Figure 18.)
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Pinchoff Vaive

The pinchoff valve is an air-operated device, which, pror to
detach, pinches the milk hose and completely shuts off vacuum
to the claw.

Detach Machanism

The detach (takeoff) mechanism is an air-operated retraction
cylinderand link chain, which, when signaled by the efectronic
control at the end of milk flow, causes the claw to detach from
a cow's teats. The chain rewaction makes this detacher
compactand lightweightcompared to link-arm type detachers.

Hose Support Arm

The optional hose support arm, if installed, helps to maintain
the proper milking unit positon. This arm swings into position
when the ATTACH/DETACH button is pressed and remacts
out of the way when the milking unit is removed from a cow.

5.2 Understanding the Automatic & Manual Modes

The detacher may be operated in either the automatic mode or
the manual mode by pressing the appropnate button on the
electronic control.

When operated in the automatic mode, the detacher activates
the milk meter to measure a cow’s milk flow rate to determine
when she is milked out. The milking unit will stay attached to
the cow and continue milking as long as the milk meter
measures a minimum flow rate (determined by the preset flow
rate in sub-section 2.4.6.7). When the milk meter no longer
measures the minimum flow rate, the detacher starts a preset
takeoff delay, which allows the cow o reestablish milking (if
she temporarily paused) before the milking unit detaches.
Note: The 2101M comes preset with a 13-second takeoff
delay (see sub-section 2.4.6.7 for information on selectng
other possible delay settings). If the cow does not resume her
milk flow before the delay time elapses, the detacher activates
the air-operated pinchoff valve to shut off vacuum to thecow’s
teats. With vacuum shut off, the air-operated cylinder
automatically rezracts the link chain, gently detaches the milking
unit from the cow, and retracts the hose support arm (if used).

Magnetic Sensor,

Shutter

Figure 18. Wheel and magnet used to count milk producton

2101M Instaliation and Operaton



Operatng the detacher in the manual mode overrides detacher
acuvation by milk sensing. As a resuit, the detacher cylinder
will not retract and detach the milking unit from a cow unless
the operator presses the appropriate control button.

The AUTO/MANUAL button is used for selecting either the
automatc takeoff mode or the manual takeoff mode. When the
detacher is set to the automadc takeoff mode, the lamp labeled
MANUAL will be off. Conversely, when the detacher is setto
the manual takeoff mode, the MANUAL lamp will be on.

The ATTACH/DETACH button, when pressed to begin each
cow's milking, signals the detacher to release the milking unit
(so that the unit can be atached to a cow), to open the milk
valve, and to open the cow’s production record. (Following
initial powerup, as the button is pressed, the NO MILK lamp
turns on, indicating that no milk is being sensed.)

Automatic Mode—Early Detach (less than 2.2 minutes)
To allow the operator enough time to attach the milking unit to
a cow, the cow adequate time to let down her miik, and the
meter to fill to 3.5 pounds, the detacher features an initial 2.2
minute (132 second) response time. From the moment that the
ATTACH/DETACH button is pressed until the 2.2 minutes
elapses, the detacher will not permit the milking unit to detach
evenif nomilk ismeasured. And, if no milk is measured during
the first 2.2 minutes, the NO MILK lamp will remain on
constantly. Following the 2.2 minute response time, if no milk
is measured, the milking unit will detach and the lamp will
begin flashing. Note: A flashing NO MILK lamp indicates an
early detach—the milking unit was attached to a cow for less
than 3.0 minutes. The NO MILK lamp stops flashing when the
operator reattaches the milking unit to the cow. In doing so, the
operator must again press the ATTACH/DETACH button at
the control.

Automatic Mode—Earty Detach (less than 3.0 minutes)
Ifa cow gives milk consistently during the first 2.2 minutes but
her flow temporarily pauses or drops below the presetflow rate
within the 2.2 to 3.0 minute period, the NO MILK lamp will
light constantly and the takeoff delay sequence will start. If the
milk flow resumes and reaches or exceeds the minimum flow
rate before the delay time elapses, the NO MILK lamp will
automatically turn off and the detacher will resetits delay timer
to zero. The lamp and delay process will repeat for each low
flow rate condition a cow experiences as long as she resumes
a minimum milk flow rate within the takeoff delay period. If
atthe end of the delay the cow does not resume a minimum flow
rate, the milking unit will detach and the lamp will begin
flashing—an earty detach has occurred. Once again, tostop the
NO MILK lamp from flashing, the operator must press the
ATTACH/DETACH buton and reattach the milking unit to
the cow.

Note: Systems using an Agri-comp computer should operate
the detachers with a 30-second dump delay to allow the
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operator ampie ime to reattach the milking unit toa cow when
an early detach occurs. Providing ome for reacachment is
important when you are using acomputer, hecause the releasing
of milk signals the computer to close .ne cow’s production
record. Upon reattachment, only the records of those detachers
set with a 30-second dump delay wril renpen 1o record additionai
milk production. (See sub-section 2.4.6.8 for more details.)

Manuai Mode

While the 2.2 minute initial response and the 3.0 minute total
response times occur in both the automatic and the manual
modes, they are only apparent with the automatic mode since
the manual mode overrides the detach funcdon. If you are
milking in the automatic mode and a cow detaches early, you
may choose to finish her milking in the manual mode so that
you can more closely monitor her activity. In this case you
would press the AUTO/MANUAL button (the MANUAL
lamp will light) and then the ATTACH/DETACH buton to
reattach the milking unit to the cow. Here again, the NO MILK
lamp will stay lit until the minimum miik flow rate is measured.

When the cow is milked out, the NO MILK lamp will light
constantly, but the takeoff delay sequence will notstart. Also,
the milking unit will stay attached to the cow and continue
milking until the ATTACH/DETACH button is pressed
(required only for manual takeoff of the milking unit). Pressing
the button this time causes the detacher to detach. The NO
MILK lamp remains on constantly (not flashing) until the
operator attaches the milking unit to the next cow to be milked
and the minimum milk flow rate is measured.

Note: Manual mode can be selected before attaching the
milking unit or while in the automatic mode if you desire. Milk
is measured and weights are recorded at the computer, if used.
Wheneverthe ATTACH/DETACH button is pressed to detach
a milking unit, the detacher unit automatcally returns to the
automatic mode once the meter finishes emptying milk.

Automatic Mode—Normal Detach (more than 3.0 minutes)
As defined earlier, an early detach is one in which the milking
unit is attached to a cow for less than 3.0 minutes. This being
$0, 2 normal detach would be any that occurs beyond the 3.0
minute period.

When the cow's milk starts to flow and the amount of milk
inside the meter becomes more than 3.5 Ibs, the rotor starts to
turn, releasing milk into the milk line, and the display begins
to count production. Then, when her milk flow rate reaches or
exceeds the minimum flow rate (0.7 Ibs/min standard), the NO
MILK lamp automaticaily turns off and remains off as long as
the minimum flow rate is measured. Following the first 3.0
minutes, whenever a cow’s low flow rate condition exists, the
electronic control lights the NO MILK lamp constantly and
starts the takeoff delay sequence. If by the end of the delay the
milk flow does not resume or does not reach the minimum flow
rate, the control signais the detacher to shut off vacuum and
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detach the miiking unit Then, following a preset dump delay
(either 30 seconds or O seconds after detach), the rotor tums to
empty the remaining 3.5 Ibs of milk left in the meter. Because
this milk was counted at the start of milking, it does not get
added at this time. The NO MILK lamp remains on constanuy
(not flashing) until the milking unit is attached to the next cow
10 be milked and the miik meter again measures milk.

If during a takeoff delay period a cow does continue her milk
flow and it reaches or exceeds the minimum flow rate, the NO

MILK lamp will automatically turn off and the detacher will *

reset its delay timer to zero. The lamp and delay process will
repeat for each low flow rate condition a cow experiences as
long as she resumes a minimum milk flow within the takeoff
delay period.

5.3 Using the Keypad & Dispiay

The detacher keypad can be used at any time to issue commands
for setting values, performing actions, orrecalling certain data.
Instailations using detachers without an Agri-comp computer
are limited to recalling data only, however. (If you are using
an Agri-comp computer, refer to the Agri-comp manual for
informaton on the commands available.)

Three commands can be entered at the keypad to recall (view)
data stored in the detacher:

0# todisplay the cow number and production
1# o display the time and production
2 # o display the flow rate and takeoff delay

Requested data will appear 1n the three display windows. The
CODE window indicates which code parameter (0.1, 2, etc.)
was selected to display data at the detacher. The COW NO./
DATA window indicates the cow’s number (if entered), the
time (in tenths of minutes), or the milk flow rate depending on
whichcommand wasentered. And the PRODUCTION window
indicates the milk production or takeoff delay time depending
on which command was entered. The following examples will
better explain each command.

When you enter the command for “Cow Number and
Production” at a detacher while it is in the azach mode, the
detacher display shouid read:

Parameter 0 0 Cow No.
3.5 Production

The “0” shown in the CODE window indicates the code
parameter used to display data at the detacher. Specifically, 0
means display cow number at attach.
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A “O” appears in the COW NO./DATA window of detachers
not connected to an Agri-comp computer. The number of the
cow being milked will appear in place of the zero if an Agni-
comp is used.

The PRODUCTION window, showing an initial 3.5 pounds of
milk, will begin incrementng in tenths of pounds (or kilograms)
once the meter fills beyond 3.5 Ibs and the rotor ums to release -
milk. The incrementing will stop each time a low flow rate
condition exists and will contnue each time the minimum flow
rate resumes. Because the initial 3.5 lbs of milk is counted at
the beginning of each milking, before the meter actually
empties milk, the last 3.5 Ibs is not counted.

Whenever you press the ATTACH/DETACH button to begin
a cow’s milking or you enter the command for “Time and
Production” at a keypad (to return the detacher to its default
setting after selecting another parameter) , the detacher opens
the cow’s production record and the display should read:

Parametsr l_1J 0

COW MO/OATA

Time

3.5 Production

The “1” shown in the CODE window indicates the code
parameter used (0 dispigy time since attach.

0", appearing in the COW NO./DATA window, is themilking
time. This number will begin to increment in tenths of minutes
immediately after you press the ATTACH/DETACH button,
and it will stop incrementing when the miiking unit detaches.

The PRODUCTION window for code parameter 1 displays the
initial 3.5 pounds of milk and increments the increasing milk
weight the same as it does for code parameter 0.

Note
The detachers’ default setting of “Time and Production®
can be changed at an Agri-comp computer, if used. (Refer
to the Agri-comp manual for details on how to change the
default setting.)

When you enter the command for “Flow Rate and Takeoff
Delay” ata detacher while it is in the attach mode, the detacher
display should read:

Parameter L_zl 7

] O MO/OATA

Flow Rate -

1 3 | Takeoff Delay
FRODASCTION
Here again, the CODE window indicates the code parameter
used to display data at the detacher—2 meaning display flow
rate at attach.

The “.7" and *13", appearing in the COW NO./DATA and
PRODUCTION windows, are the factory-set flow rate and
takeoff delay seutings, explained in section 2.4.6.7.
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5.4 Using the Milking System

To set the milking mode and attach the milking unit to a cow,
use the following procedure:

1.

Selectthe desirsd milking mode (automatic or manual)
and check the lamps to ensure the proper selection.
The detachers automatically default back to the automatic
mode after every detach, so you need not select this mode
before milking each cow; however, it is a good practice o
check that the MANUAL lamp is off. If the lamp is on,
press the AUTO/MANUAL buton to trn it off.

If you want to operate the detacher in the manual mode and
the MANUAL lamp is off, press the AUTO/MANUAL
button to turn it on.

While holding the claw in your hand, pressthe ATTACH/
DETACH button.
The detacher will release the claw and open the milk valve.

Attach the claw’s teat cups to the cow’s teats.

Adjust the hoses in the hose support arm hook so that
the claw is positioned properly under the cow.

The proper position is when the claw is parailel to the
cow’s center line.

Lay the chain in the chain hook of the hose support
arm.

Placing the chain there will keep it clear of the cow’s legs.

Remember, if the milking unit was attached for more than 3.0
minutes (anormal milking), the NO MILK lamp will remain on
continuously, in either mode, after detach. If the unit was
auached in automatic mode for less than 3.0 minutes, the NO
MILK lamp should flash after detach, indicating an early
detach. When an early detach occurs, check the cow 0
determine the problem and correct it.

When each cow’s milking iscomplete, the milking unit responds
in the following sequence:

1.

The display window showing “time” stops counting.

2. The pinchoff valve closes.

3.

Note
Tha display will go blank and the lamps will power down it
no buttons are pressed for 23 minutes. The display and
lamps will resume normal operating brightness when any
control button is pressed.

The air cylinder rewracts, pulling on the chain, which
detaches the claw and retracts the hose support arm.

. The CODE window displays a “25,” meaning detach.

2101M Installation and Operation

6. WASH SYSTEM OPERATION

Proper cleaning of your pipeline milking system is essentiai
eliminate bactenia and soils left in the lines and equipment after
milking, which could cause milk spoilage or harm your milking
equipment. For an explanation of the cleaning cycles involved
in the cleaning process, refer o literature #9P-574, “Parlor
Wash System.”

6.1 Washing Milk Contact Surfaces

Wash the milk lines and milking units after every milking,
using the following procedure:

1.

Set each detacher to the manual mode and press the
ATTACH button.

The detacher will display a“1” in the CODE window and
light the NO MILK and MANUAL lamps.

Attach the claws’ teat cups to the jetters and open the
jotter wash vaive.

Open the wash line vaive above each maeter.

Start the rinse and wash routine.
Refer to your washer instructions for details.

During the wash cycle, after 7 minutes of inactivity, the meter
recognizes that it has been washed, and the rotor turns to empty
any remaining water from the meter.

Just prior to the next milking, sanitize the lines and milking
units according to your washer insgucuors.

~ Note
When removing the meter cover during milking, rinse milk
residue from the cover immaediately upon removing the
cover. Once milk setties behind the cover gaskat, you will
not be abla to wash it out by clean-in-piace (CIP) washing.
Befora reinstailing the cover, check to sea that its vent hole
is open. '

6.2 Washing Non-Milk Contact Surfaces

As necessary, clean the outside of the electronic controls,
hoses, and plastic assembly housings using a sponge and mild
detergent, followed by a clear water rinse.

When cleaning a detacher, set it to the manual and attach
modes, with the retraction chain fully extended, and leave
power to the unit on while washing it. The heat generated by
the electronic control when it is on helps to keep the detacher
dry inside, which may extend the life of the electronic
components in the controt.
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~ Caution
Do not use high-powered spray nozzies to clean the
electronic controt. Water couid enter the enciosure and
damage the alectronic companents.

~ Caution
Cartain matanals conzain ingredients which will attack the
detacher's plastic assembly parts. Do not expose the
plastic parts to any of the following:

+ Fly sprays

“Super” glues

Gasaoline, turpentine, brake fluids; and ethers
Refrigarants

Loctite and similar adhesive compounds
Phosphate

Bou-Matic manual cleaner

Phenois

Alcohol, ethanol, and isopropanol

In addition, use of cleaners ctherthan those recommended
by Bou-Matic and excessive concantrations of those that
are recommended is not advised.

Use of non-recommended chemicals will be done at the
ownar's risk, and damages to the plastic parts resulting
from improper cleaning will nullify any warranty covering
those parts.

7. MAINTENANCE

To aid you in monitoring your detacher system, we recommend
that the items in this section be checked for cleanliness, wear,
and replacement at their specified intervals.

Remember, you, the dairyman, are responsible for monitoring
the detachers to ensure that they are functioning properly.

Waeekly

Drain the air compressor tank and the air line moisture drop
once a week. Failing to do so will reduce the effective volume
of the tank and shorten the life of the air compressor. In
addition, water in the air lines can adversely affect detacher
operation. Also, check the vent hole filter to ensure that the
vent hole is open.

Every Two Weeks
Check the meter for cleanliness to ensure proper floatand drain
operation.

Monthly

Check the air line filter for dirt and water at least once a month.
If the pre-filter element is dirty, wash it out. If the coalescing
filter element is dirty, you must replace it with a new element.

Every Three Months
Replace the hose inside the pinchoff valve every three months,
sooner if it no longer opens fully with air pressure off or no

longer closes fully with air pressure on.
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Check the rubber on the meter rotor base. If it is tom, grooved.
or separated, replace the rotor.

Lubricate the O-ring located under the meter spade drive with
Bou-Matic O-ring grease.

Every Six Months

During scheduled - - ~7ice on the milk meters after O-ringshave
been replaced and .uoricated, check the motor’s condition by
measuring the current required to turn the spade drive.

Using adigital meter witha milliamp testcable (available from
Bou-Matic) connected in series between the detacher and
meter cable, measure the motor’s current using the following
procedure:

1. Remove the metaer cover and rotor.

2. Open the detacher cover and unplug the connaector
labeled “Meter” on the electronic control.

3. Plug ons connector of a milllamp test cable into the
connector on the control—plug the other tast cabie
connector into the connector on the meter cable.

4. Setthedigitalmeterto DC-mArange 200 mA,andplug
the opposite end of the tast cable into the meter.

5. Lift the float and allow the motor to wind up to a
consistent speed.

6. Check the motor’s current on the digital meter.
The current should be less than 150 mA. Ifitis above 150
mA, check to make sure that the motoris mounted properly.
If mounted properly and current is still over 150 mA, then
the motor or gear box should be replaced.

Yearly
Inaddition to replacing some of these atother intervals, replace
the following parts on a yearly basis:

» The O-ring under the meter spade drive
+ The meter drain valve
« The meter cover gasket

- Note
Examine the meter cover gasket before instaliing it in the
cover; note that one lip (upper lip) of the gasket is slightly
longer than the other (side lip). Holding the cover upside-
down, seat the gasket upper lip down on the ridge below
the cover's locking tabs. At first the gasket will seem too
big and will buckle, but it will eventually snap into placs.
Ensure that the gasket is propaerly seatad by pressing its
side lip against the outside wall of the cover.

Miscsllaneocus
Use Bou-Matic lamp bulbs when replacing burned out lamps
in the electronic control. Electronic failures may resuitif other
types are installed. _
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