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Dear Mix-Mill and/or Farmatic Owner/Operator:

Thank you for purchasing a new Sentry Series mixer/grinder or roller mill. More than 35 years of
experience in the manufacture of feed milling equipment and grain handling systems has made Farmatic/
Mix-Mill the leader in the field of electric powered, on-the-farm feed conditioning systems.

Many of the features that have provided trouble free service for thousands of owners will still be found on
your new Sentry mill. New design technology and new components have also been incorporated in your
mill to further increase the reliability and the flexibility needed for today's farming needs.

Some of these features are increased horse power sizes, state of the art electronics, new type C frame
motors, larger screen and grinding chamber size. A new beater hub design, with these other features,
gives you more output per hour to get the job done faster and more efficient.

The new Magic Window control panel provides instant visual indication of how much of each ingredient
is being metered into the grinding chamber. This gives you precise control and flexibility in making
different rations and in accurately controlling the amount of feed ground.

After initial calibration procedures have been coﬁipleted, you will be able to preset your controls, push a
button and automatically make your daily feed requirements.

The following pages of this owner’s manual will provide you with the correct operating information and
answer many of your questions about your new Sentry mill. Please take a few minutes to read these
instructions and keep them for future reference.

The parts breakdown will help you to obtain genuine factory parts when needed. Please contact your
local authorized dealer any time you need parts or service. He can also provide you with other equipment
and help you plan for future growth.

Sincerely,

Bluffton Agri/Industrial Corp.
Manufacturers of Farmatic/Mix-Mill Equipment




Warranty
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When purchased from an authorized representative, each new product of BAIC is warranted for a period
of one year from the date of delivery to the Purchaser/User or 1500 hours of operation, whichever occurs
first. This warranty shall apply to all parts and workmanship that shall appear to BAIC to have been de-
fective in manufacture. BAIC’s sole and entire obligation under such warranty shall be satisfied by
shipment to the Purchaser/User without charge (except for transportation costs which shall be paid by
Purchaser/User) the part or parts retumed for inspection and parts or repair of the returned parts intended
to replace those acknowlédged by BAIC to be defective. This warranty shall not apply and shall be void
under the following conditions:

1. The product is transported from the original installation site.

2. The product is installed or assembled by other than factory-trained, authorized distributor
service personnel. ‘

3. Any part of the product has been altered, modified, or changed except at BAIC’s factory
or as authorized by BAIC in writing. '

4. Attachments or devices unsuitable to the product have been used on or in conjunction
with the product.

5. The product has not been installed, used, operated, handled, or serviced in accordance
with the appropriate instruction manual.

BAIC reserves the right to make changes in design or improvements in it products without any obligation
whatsoever to prior Purchaser/User of such products.

BAIC will pass on to a Purchaser/User only such warranty as it shall receive on products or components
not of its manufacture from the manufacturer or supplier thereof,

This warranty is expressly in lieu of any other express or implied warranties, including any implied war-
ranty of merchantability of fitness and of any other obligation on the part of BAIC, and may not be
altered, modified, or changed in any way except in writing by an officer of BAIC.

BAIC shall not be liable for any loss or damage directly or indirectly arising from the use of its products
or for any special or consequential damage of any nature, ar -

The Warranty Registration Card must be filled in completely and signed by Purchaser/User and returned
to BAIC to validate any warranty claim.

4 Warranty




Safety

Be a safe operator - avoid accidents

Most accidents, whether they occur in industry, on the farm, at home, or on the highway, are caused by
the failure of some individual to follow simple and fundamental safety rules or precautions. For this rea-
son, most accidents can be prevented by recognizing the real cause and doing something about it before

the accident occurs.

Regardless of the care used in the design and construction of any type of equipment, there are many con-
ditions that can not be completely safe guarded against without interfering with reasonable accessibility

and efficient operation.

A careful operator is the best insurance against an accident.

The complete observance of one simple rule would prevent many serious injuries each year. That rule is:

Never attempt to clean, oil, or adjust a machine while it is in motion!
-National Safety Council

BAIC has made every effort to provide safe equipment, however, the following precautions should be
carefully observed!

1. Disconnect main service switch before removing any housing covers or electrical
boxes or switches.

2. Ground the mill frame according to local electrical codes.
3. Ground any augers or feeders where livestock might contact either augers or feeders.
4. Keep all shields and covers in place.

5. See location of wamning labels and mill dimensions on next page.

Safety 5
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Installation and Operation

New Installation Requirements

The mixer/grinder must be located in a weatherproof structure. A feed factory building has been designed
for this purpose and is available in sizes ranging from 20 ton through 400 ton of overhead storage capaci-
ties. See your dealer for information regarding one of these all galvanized steel heavy duty structures,
Your dealer has been factory trained to help you to determine the best installation of equipment to handle
your present requirements and provide for future growth.

Existing Installations

Some existing farm structures are suitable for mill installation. See your authorized dealer and let him
work with you to develop the most efficient, most economical system for your needs.

Discharge and Feed Handling Systems

Several systems are available for grain and feed handling.

A heavy gauge-heavy duty 3 1/2" auger system with capacities up to 7500 1bs. per hour is available for
both vertical and horizontal conveying of ingredients.

A 6" vertical high capacity auger system is available.

Standard Elevators in a 6" round tube type with capacities of 750 to 800 bushels per hour or square leg
models with capacities from 1500 bushels per hour to 3000 bushels per hour are available.

Mill Capacities

Several factors must be considered when figuring mill capacities; the type and amount of each ingredient,
the amount of material ground and the amount that is bypassed, mill horsepower and screen size. An
undersized discharge system can be a limiting factor on mill capacity. Hardness and variations in the
hardness of different grains will have an effect on the mill capacity and in the amount of wear to replace-
able parts such as screens, hub and hammers and mill wear plates.

Installation and Operation 7




Control Panel Installation
1. Mount control panel in desired location.

2. Electrician must install a wire hamess containing the appropriate wires as per wiring diagram on page
39 & 40.

3. Connect the color coded wires as indicated by the diagram on page 39 or 40.

4. The discharge auger motor is prewired to junction box. Connect to control panel as shown on page 39
or 40 by field installed wiring,

5. Mill motor (230V - 1 Phase - 3 Wire) (230V - 3 Phase - 4 Wire) (575V - 3 Phase - 4 Wire) is prewired
to the junction box on the mill. Connect to the control panel with field installed wiring to the terminal
block that shows mill motor. The mill motor may be operated with either CW or CCW rotation. To
change rotation, use the reversing switch supplied in the junction box on the mill 1 phase models only.

Incoming Power

A wire hamess will have to be field supplied containing lines L1, L2, (L3 if 3 Phase) and a neutral, on
three phase mills a separate 110V control circuit will also be needed. This hamess needs to be connected
from the circuit breaker box to the Sentry mill panel. These leads should be sized accordingly to the amps
on the mill name plate and any other additional motors that are added. Connect lines L1, L2 (and L3) of
the incoming power to L1, L2 (and L3) of the terminal block. All equipment must be grounded accord-
ing to local electrical codes.

Installation Procedures

WARNING! Failure to properly ground this machine could lead to serious injury to animals or persons
operating the equipment. Grounding of all equipment is recommended. Grounding should be in accord-
ance with the national electrical code and should be consistent with sound local practice.

Before attempting repairs to any equipment, disconnect and “lock out” the incoming power to that equip-
ment. An electrical shock can be obtained from an electric motor even though the incoming power is shut
off. This could be caused by capacitor discharge in single phase, capacitor type motors.

8 Installation and Operation
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Proportioner Hopper

Switch Paddles

A weighted switch paddle is provided for each
ingredient hopper. The paddle is inserted into the
filled hopper by sliding the paddle blade down
inside the sloping hopper on the proportioner
side. An altemnate method is to hold the paddle in
contact with the inside face of the empty hopper
and then fill the hopper. As long as there is grain
in the hopper, the paddle in the hopper will be
held in this position. If the supply of grain is
exhausted and the hopper is empty, the paddle
blade will swing up, the weighted end will swing
down, trip the rod, and cause the mill to stop. A
paddle is needed for each hopper being used;
switch paddles should be removed if hopper is
empty. A full hopper with the gearbox knob set
on zero will stop a lot of dust flowback.

Ingredient Flow Switch
The trip rod on the hopper engages an overcenter
actuator finger that trips a micro switch.

Magnetic Separator

* All mills are provided with magnets that remove

tramp iron from the grain being delivered by the
proportioner to the grinding chamber. These
magnets function whether the material bypasses
the grinding chamber or not.

IMPORTANT The magnets should be checked
every day, if possible, as metal caught by them
will eventually work itself off if not removed. If
steel parts are forced off of the magnets by the
constant flow of grain they will enter the grinding
chamber and destroy a screen and a set of ham-
mers. This type of damage is not covered by
warranty.

Proportioner Gear Box

Standard Proportioner

A new Sentry proportioner is a five auger model.
Compartment numbers one, three, four and five
are all of equal size with each ingredient feed
auger being controlled by an adjustable knob.
These knobs are numbered from one to twenty-

five.

The number two auger is a double capacity com-
partment. This auger is also being controlled by
an adjustable knob numbered one to twenty-five.

The fifth auger compartment is geared down
intemally to provide a one-fourth speed delivery
for greater accuracy in adding small quantities
per ton of a premix ingredient. Gearbox oil is a
non-poisonous lubricant. Contact your local
dealer for proper gearbox lubricant. (10W min-
eral based oil). Change oil every 500 hours or six
months.

Proportioner Drive Motor

A variable speed DC motor is used to direct drive
the proportioner gear train. This eliminates the
need for a belt drive. The DC variable voltage is
provided by an electronic control located on the
main control panel for the mill. The input volt-
age into the control is 115V AC 60 HZ. The
output is continuously variable from 0 to 90V-
DC.

Mill Door

Bypass Valves

The built-in bypass valves on the mill door give
the operator the option of bypassing three ingre-
dients around the grinding chamber. Either the
material from the left-hand (No. 1) auger, the
material from the right-hand (No.4 and 5) augers,
or all three can be bypassed.

h
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Panel

Current Transformers

These devices measure the mill and proportioner
currents and provide a useable signal to the elec-
tronic ammeter and shear pin sections of the
electronic board.

Power Transformer
This transformer provides low voltage power to
the electronic control board.

Electronic Circuit Boards

The Control Board makes all the timing,
sequencing, measurement and safety decisions
for the mill. It is connected by a 64 conductor
ribbon cable to the faceplate display board and
supplies 12 volt power to the optional counter
board.

Contactors

Because all of the motor contactors are equipped
with overload relays, all motors are installed
without their manual reset overloads. When in-
stalling the optional vertical motor, be sure that
its manual reset overload has been removed.

The overload current is set by the black dial on
the overload relay’s top face to match the full
load current indicated on the motor’s nameplate.

The overload relay has three operating modes
which can be selected by gently turning the gray
mode selector switch. The AUTO mode is for
normal operation. The overload will trip when the
motor current exceeds the dial setting amperage,
and will reset automatically within two minutes.
In the MAN mode, the overload will trip at the
same amperage, but must be reset manually by
pressing the blue reset button. In the TEST posi-
tion, an overload can be simulated by pressing the
reset button,

10

Fuses
Two 2 amp fast-acting fuses protect the control
board power supply and the 110 volt control cir-

cuit.

- An 8 amp fast-acting fuse protects the DC con-

troller in the electronic panel. In the electric
panel, the DC controller is protected by a circuit
breaker mounted in the faceplate.

All other motors are independently fused.

All replacement fuses must be identical to the
ones supplied with the mill,

Component Functions
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Control Features

- IMPORTANT!

The faceplate touch pads are designed to respond
to light fingertip pressure only. Pressing them
with screwdrivers and other hard objects will
damage them permanently and voids the war-
ranty.

Electronic Timer

The timer display should remain illuminated
while the power to the mill is on. The battery
backup system is used to save the amount of
grinding time left in the event of a power failure.
If the power is to be left off and battery backup is
not desired, the 9 volt battery under the control
board should be disconnected.

The HOURS, TENS and MINS buttons are used
to set the desired running time of the mill. These
buttons are pressed until the desired digit appears.

L'.'_l

Note that the TENS button counts from 0 to 5 and
remains on 5 until the interal counter goes from
6 to 9. The grinding time can be changed while
the mill is running, providing the timer does not
hit 0:00 while being changed.

The RESET button retums the timer to “0:00”
and will cause the mill to sequence down.

Main Mill Controls

The four lights above the control buttons indicate '
which motor contactors are being powered by the
control board.

CALIBRATE

EMERGENCY
STOPMRESET

The EMERGENCY STOP / RESET button is
used to clear any trouble indicator after-the prob-
lem has been corrected. The emergency stop
causes an immediate shutdown of the entire mill
during any mode of operation. After this feature
is used, the grinding chamber must be cleaned out
before restarting the mill.

The CALIBRATE button runs the proporuoner

" only, and is used during the calibration process. -

The red light in the comer of the button indicates
when this mode is on. The button is of a push-on

push-off type.

The CLEANOUT button is also a push-on push-~
off type, and has an indicator of its own. This
control runs the base and vertical auger motors
and is used to extend the cleanout sequence. This
mode will operate even after the bin level switch

has been tripped.

The ON/OFF button is used to sequence the mill
up or down. The timer must be set to a value
other than “0:00” before the mill will start.

—

Control Features
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Trouble and Status Indicators

f VERTICAL
OVERLOAD

The POWER INTERRUPT light indicates that
the power to the mill has been off; If the mill was
running when the interruption occurred, the
grinding chamber must be cleaned out before the
mill is restarted.

The LOW BATTERY light will increase in
intensity or flicker as the battery voltage drops
off. The replacement battery should be a 9 volt
alkaline battery. The battery should be removed if
no battery backup is desired.

The OVERLOAD lights indicate that an over-
load relay has been tripped. When tripping
occurs, the mill will immediately shut down the
overloaded motor and the motors “before” it, and
will sequence down the remaining motors. For
example, a mill motor overload will shut down
the mill and proportioner motors and sequence
down the base and vertical motors. It will there-
fore be necessary in most cases to clean out the
grinding chamber before restarting the mill, Al-
though the overload relays are self-resetting, the
overload light must be RESET before restarting
the mill. After any overload, inspection of the
motor is necessary to remove the obstruction or
to correct any electrical or ventilation problem.

The DOOR SWITCH light indicates that the
door to the grinding chamber has been opened.
Opening the door while the mill is running will
cause immediate shutdown. This important safety
feature should never be bypassed.

12

ACCU
OVERLOAD

The SHEAR PIN light indicates that the elec-
tronic shear pin circuit has been tripped. Before
resetting the indicator, the proportioner must be
inspected to remove the obstruction from the
proportioner augers and to make sure that the
augers tumn freely. :

The SUPPLY light indicates that an ingredient
has run out and that the trip rod has been tripped.
The mill will sequence down, and the trip rod
must be pulled back again before the supply light
is reset.

The BIN LEVEL light indicates that the finished
feed bin is full and causes the mill to sequence
down. The calibrate and cleanout buttons are still
operable before this indicator is reset.

The AUGER OUTPUT light is used with the
appropriate switch to shut down the mill in case
the vertical auger jams.

The blank indicator can be used in various situa-
tions to sequence down the mill, Its wiring
appears on the wiring diagrams as EXTRA
SWITCH.

Control Features
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Electronic Ammeter

MILL MOTOR CURRENT

These seven lights indicate 80% to 110% of full
load mill motor current in steps of 5%. The first
five lights (80% to 100%) are green and represent
the normal operating range of the mill. The 105%
and 110% lights are red and indicate mill motor
overloading. The operator should adjust the DC
motor speed control to prevent the red lights from
flashing on.

The speed control knob as seen from the outer
panel side of the control box is an adjustable,
electronic AC to DC converter. This device
profides a variable DC voltage to the proportioner
direct drive motor. The knob is adjustable from O
to 10 and controls the speed of the mix augers.
As a higher number is selected the speed in-
creases and the ingredients are augered into the
grinding chamber at a faster rate. Do not ad-
vance the control too fast when approaching the
higher number settings. Due to the reaction time
of the proportioner, speed increase, and the time
required for the increased amount of ingredients
to get into the grinding chamber, an overload
condition of the mill motor could develop.

Control Features

Optional Counter

( Lid 35,

SELECT ! Reser  k

The counter system derives its power and battery
back-up from the control board. Therefore, both
the count and grinding time are saved during a
power failure,

This system counts all five augers simulta-
neously, but only displays one at a time. The
SELECT button is used to select which auger’s
count is to be displayed. The auger number is
indicated by the single left-hand digit. The augers
are numbered 1 to 5 from left to right, facing the
mill,

The RESET button resets all counts to zero.

Augers 14 count every 1/2 revolution while
number 5 counts every 1/6th revolution,

NOTE Because of different internal speeds in
the proportioner and different counts per revolu-
tion when two dials are set at the same number
you will not always get the same number of
counts on the display.

13




External Wiring

h

Safety Precautions

* Always disconnect the main power source be-
fore working on equipment.

* Always install proper guards and shields where
required.

* Always have installations or major repairs done
by qualified electricians or service personnel.

 Always ground mills and material handling
equipment according to local electrical code.

* Keep all electrical panel boxes, switch boxes
and motor terminal boxes closed.

Cautionary Notes

The electronic control and counter board are
sensitive to static electricity. While handling the
boards or the panel’s control wiring:

* All power to the mill must be disconnected.
* Wear an anti-static wrist strap connected to the
mill panel’s ground bar strip.

If the removal of a circdit board becomes
necessary:

* Handle all electronic boards by their edges
only.

* Any electronic board must be kept in the anti-
static envelope and shipping box provided until
itis installed.

Mill Motor and Power Terminal
Strip

These heavy duty terminals are used to wire the
mill motor and to accept the main power lines.

Power Terminal Strip

These heavy duty terminals are used to accept the
main power lines.

The interconnect wires for all motors with the
exception of the proportioner motor are con-
nected directly to the corresponding contactor for
that motor. The proportioner motor connects to
the right two terminals on the terminal strip in the
bottom left of the panel.

When wiring up the vertical motor, be sure that
the motor’s full load amperage is within the range
of the overload relay inside the panel. Since a
motor mounted overload is not required, it should
be disconnected from the motor. Leaving itin
could interfere with the intended shut-down of
the mill during an overload condition.

Ground Bar

This terminal receives a ground wire from the
feed room'’s breaker box and is used to ground
the control panel box, and all motor housings.

Control Wiring

The terminal strip (first six terminals) are used in
the wiring of mill shut-off switches. Any unused
shut-off feature should be bypassed by a jumper
wire, since mill shut-off will occur when any of
these circuits are open. While the door switch
circuit carries 110V AC, the remaining shut-off
circuits carry 12V DC. To avoid permanent dam-
age to the electronic control board, the main
power must be disconnected before changing any
connections on this terminal strip.

The terminals labelled AUX on this terminal
block are connected across a set of normally open
auxiliary contacts from the vertical motor con-
tactor. These are used to control other equipment
such as an air conveyor.

The terminals labelled PROP supply power for
the 90V DC proportioner motor.

h’.
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Electrical Troubleshooting

E

See “Partial clock/counter

Motor will not start Bad connection in display

strap display”.

Failed contactor Check for contactors not .
engaging during cycle-up.
Test and replace if
necessary.

Blown motor fuse Check and replace fuses.

-Inspect motor for cause of
overload.

Loose connection Tighten all motor wiring.

Failed motor Test and replace if
necessary.

Frequent motor Mechanical obstruction Remove obstruction.
overload Check bearings.

Loose connection Tighten all motor wiring.

Failed contactor Test and replace if
necessary.

Low overload Check overload adjustment
against motor’s full load
amperage.

Frequent SHEAR PIN Feed restriction Check back of accuportioner
tripping for build-up of feed or

foreign material.

Internal accuportioner
failure

Service accuportioner for
seized or broken component.

16
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No clock/counter display

RS

No power to mill

Turn all breakers on.

No power to control board

Check and replace 2 amp
fuses. Look for possible
shorts in 110/120 volt
control circuits.

Partial clock/counter
display

Bad connection in display
strap

Wiggle connectors gently.
Display will flicker and
become complete.

No response to ON/OFF,
CALIBRATE or
CLEANOUT

Trouble light on

Correct the cause of trouble.
Reset light, try again.

Timer reads “0:00”

Set timer to grinding time.

Damaged faceplate

Inspect touch pads for
scratches and dimples.
Replace if necessary.

No response to
clock/counter buttons

See “Partial clock/counter
display” above.

See“Damaged faceplate”
above.

Overload light will Overload has not reset itself Wait 2 minutes, try again.
not reset .
Failed overload Test overload contacts.
Replace if necessary.
Shutoff indicator light Switch is still tripped Reset switch, reset light.
will not reset
Faulty wiring Check for open switch

circuit,

Note: All connections should be checked one month after installation, slx months after installation

and once a year thereafter.
\
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Calibration Instructions

h

A

Facing the accuportioner dials, write down the
names of the ingredients in Compartments 1
through 5 on the worksheet (next page).

B

Write down the desired amount per tonne/ton of
each ingredient to come from each compartment.
If an ingredient is in more than one compartment,
divide the total amount desired evenly between
the compartments.

C

Write down the % protein of each ingredient in
the appropriate space. See Appendix A or test
figures from your supplier.

D

Write down the dial settings for the present for-
mula or turn all the dials to 20 and write “20” in
each space provided.

E

a) Hang an empty canister (one that you will fill
with premix or concentrate) on the calibration
scale and set the scale’s adjustable needle to “0”,
b) Attach the calibration chute to the mill and set
all the canisters under it.

¢) Start the proportioner using the CALIBRATE
button. When one of the canisters is filled with-
out spilling, stop the proportioner by pushing the
mill’s trip rod.

F

Weigh each canister on the scale and write down

each net weight in the space provided. Add up all
of the canister weights and write this figure in the
total weight box at the right hand side of this line.

G

Divide each of the weights in step F by the total
sample weight and write this “decimal number”
under the associated test weight. The numbers to
the right of the decimal point are the kilograms or
1bs. of each ingredient per tonne/ton (example:
0.375 = 375 kg/tonne or 1b./ion). If you wish to
have your weights in pounds per imperial ton,
simply multiply these numbers by 2.

H

For each compartment, multiply the protein fig-
ures of step C by the “decimal number” of step G.
This gives the % protein contributed to the ration
by each compartment. Add these figures up and
write the total in the total protein box at the right
hand side of this line.

|

To obtain primary dial settings for you desired
ration, multiply step B by step D, then divide by
step G and finally divide by 1000. Do this calcu-
lation for each compartment and write these new
settings in the spaces provided. If the settings are
too high (if some are higher than 25) or too low
for good accuracy, use the dial multiplier steps J
and K. If the settings seem reasonable, go to the
step F below and then with steps G and H if nec-

essary.
J

Divide the number “23" by the highest dial set-
ting step I. Write this number in the box
provided at the right.

K

Multiply the dial multiplier number by each set-
ting in step I and enter these calculated settings in
the spaces provided. Remember to round off
these figures to the nearest whole number. Use
these settings to go through steps F, G and H
once more. After that, slightly readjust you dials
to “fine tune” the ration if necessary.

NOTE Itis a good idea to check your rations periodically. Go through steps F, G and H and calculate
your rations on a negular basns

18
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Calibration Worksheet

Date: Name of ration: Desired Protein:

Ingredient name

%

Desired amount per ton

Total = 1000 kg
or 2000 1b,

% Protein of each ingredient

Dial settings

Load dial settings

Run proportioner

Weight of each ingredient
(Kg or 1bs.)

Total weight

Fraction of a ton(ne) (each
ingredient weight / total weight) | ._ _ _ —— o e e —

Protein contribution
(step C x step G)

Total = 1 ton(ne)
Total protein =

%

Primary dial settings S
(B xD/G/1000) IO U Y DR S

=TI Q| mlo|o|w|>

If primary dial settings are too high (greater than 25) or too low for accuracy, use the dial
multiplier below to obtain more suitable settings.

[ S,

Dial multiplier 23 4 I (highest setting from step I) = I .

Calculated dial settings
(step I x dial multiplier)

Run proportioner

Weight of each ingredient
(Kg or 1bs.)

-y

Total weight

G Fraction of a ton(ne) (each
ingredient weight / total weight) | . _ — — e — P,

H Protein contribution
(step C x step G)

Total = 1 ton(ne)
Total protein =

If the weights per ton(ne) are not close enough to the desired amounts in step B, readjust the
appropriate dials.

Recalibration check date;

Total weight

Weight of each ingredient
(Kgor 1bs.)

n

G Fraction of a ton(ne) (each
ingredient weight / total weight) . . _ — —— —

Protein contribution
(step C x step G)

m

Total = 1 ton(ne)
Total protein =

Recalibration check date:

Weight of each ingredient
(Kg or 1bs.)

-

Total weight

Fraction of a ton(ne) (each :
ingredient weight / total weight) | ._ _ _ e — — —

@

Total = 1 ton(ne)

H Protein contribution
(step C x step G)

Total protein =

Calibration Worksheet
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Magic Window (for Sentry 5000) C
—

How to use your Magic Window appears when you first power up the mill
panel. From this screen, you may select any
1. Have your ingredients analysed for protein, one of Magic Window’s functions by pressing
moisture, calcium and phosphorus content on the appropriate key.
an “as fed” basis. Enter the results into Magic
Window’s permanent memory. Book values or If at any time you get confused, make a mis-
average values can be used, but an actual take or simply want to get out of a function,
analysis will provide the highest accuracy. press the START OVER key. This will send
' you back to the start screen without interfering
2. Calibrate your mill the easy way. Let Magic with Magic Window’s operation. You may
Window guide you through a calibration in 3 then start over what you were doing or select
simple steps. You won’t even need a pencil; another function.
Magic Window does all the calculations for
you. The entire calibration takes only a few 2. To enter a number into the Magic Window:
minutes, so we recommend that you calibrate a) Use the 0 to 9 and Decimal keys to make
your mill every week. ‘ ‘the number appear on the screen.
b) When the correct number appears on the
3. Enter feed formulas into the Magic Window. screen, press the ENTER key.
Tell Magic Window how many Kg/Tonne or c) If you made a mistake while keying in the
Lbs/Ton you want from each compartment number, press the CORRECT LAST
and Magic Window automatically tells you ENTRY key before pressing the ENTER
where to set the proportioner dials. It's that key. The (w»)
simple.
CORRECTION =

At any time, you can:
screen will appear, Re-enter the correct

Check the protein, moisture, calcium and phos- number onto this screen and press ENTER.

phorus content of the ration you are preparing,
3. The Magic Window ends any statement or

Check the number of Kg/Tonne or Lbs/Ton of question with one of .these three symbols:

each ingredient going into the ration at any mo-

ment. ? aquestion mark means “answer YES or NO"
Check the number of tonnes or tons each ingredi- = an equal sign means “enter a number”’

ent used since the last time the inventory was

“reset”, -->an arrow means “go to the NEXT STEP”
Features

1. The start screen

MAGIC WINDOW
(C) 1991
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Keypad functions

Displays the protein content
of the ration - press and wait
12 seconds
AS FED PROTEIN = 16.1 %
$0% DRY PROTEIN = 16.9 %

Displays the phosphorus
content of the ration - press
and wait 12 seconds

AS FEDPHOS. = 0.7 %
90% DRY PHOS. = 0.8 %

Enter numbers such as
weights and analysis results
with the number keys 0 to 9

and decimal key

to answer questions that
end with a question mark

Press the YES or NO keys
(((?")

rDisplays the calcium content )
of the ration - press and wait
12 seconds
AS FED CALCIUM= 0.8 %

90% DRY CALCIUM = 0.9 % J

Displays the moisture
content of the ration - press
and wait 12 seconds
AS FED MOISTURE = 13.1 %
90% DRY MOISTURE = 10.0 %

r Enters your ingredient
analysis, to calibrate the
mill or to calculate dial
settings for a new feed
formula J

\

(Displays the ingredient usag?
in Tonnes or Tons since the
inventory was last reset or to
monitor how many Kg/
Tonne or Lbs/Ton are being
metered into your ration
L from each compartment

™

rExits from any function and

to come back to the start
screen

_ J

If you make a mistake
while entering a number,
press this key to re-enter
the correct number

Enters a number that you
have keyed onto the screen
or to go to the next step J

\.

\

Magic Window
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Ingredient analysis

You purchased your Magic Window because you
were concerned with the accuracy of your ration.
You also know that farm grown grains and com
vary from province to province, county to county
and even from farm to farm.

For the best accuracy, we recommend sending
your ingredients away for analysis. Always re-
member to use proper sampling methods for all
ingredients and to keep half of each sample for
future reference. Ask the lab to report the values
on an “as fed” basis since this is the basis on
which the Magic Window operates.

If you do not wish to send your premix or supple-
ment away for analysis, feel free to use the “tag”
values provided by the manufacturer. If you wish
to get started before your results are back, a list-
ing of some common feed stuffs and their “book”
or average values are provided in Appendix A.

Magic Window functions o

In the following pages, each Magic Window B
function is illustrated by a “flowchart” with ex-

planations on the right side of the page. The

fastest way to familiarize yourself with the Magic

Window is to physically perform all of the func-

tions on your mill, using these flowcharts as

guides. There are just two things to remember

about the flowcharts:

1. Follow each flowchart from top to bottom.

2. This shape C)

represents a key.

This one

represents a screen message,

22
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How to enfer,‘change or check an analysis

Magic Window

(C) 1991

CALIBRATE
OR
ENTER
ANALYSIS. §

Enter Analysis?

Enter Analysis?
ARE YOU SURE?2

Start comp. # =

Compartment # 1
Protein =

Compartment # 1
Moist, =

Compartment # 1
Calcium =

Compartment # 1
Phos. =

Compartment # 2
Protein =

Magic Window
(C) 1991

11

Magic Window

This is the start screen. It appears when you power upl
the mill panel.

Press this key to start the ENTER ANALYSIS function,

This screen will appear instantly. Answer the question
by pressing the YES key.

Enter the compartment number you would like to start
with (1 to 5).

To enter an analysis for the first time, start with
compartment #1.

To change some values to match a new analysis, select
the compartment where you want to make the changes.
You can review the analysis values without changing
them by pressing the ENTER key.

You can exit the ENTER ANALYSIS function at any
time by pressing the START OVER key.

Enter the protein on an “as fed” basis for the ingredient
in compartment #1.

When the correct number appears on the screen, press
ENTER.

Enter the moisture, calcium and phosphorus for the
same ingredient, always on an “as fed” basis.

The Magic Window will then ask you for the protein,
moisture, calcium and phosphorus content of the
ingredient in compartments #2, 3, 4, and 5.

When the analysis for compartment #5 has been
entered, you will be sent back to the start screen.

23




How to calibrate

Magic Window

ENTER
ANALYS(S.

Enter Analysis?

Calibrate?

YES

DIAL SETTINGS

MUST BE AT 201! -->

ENTER

Start AccuPortioner

and Fill Canisters

(]

Measured Weights -->

ENTER

Compartment # 1
Weight =

I
SAVE CALIBRATION?

YES

Enter New Formula?

()

Magic Window

YES

(C) 1991

Calibrate your mill regularly, once a week if possible.
Get ready!

1 Remove the mill’s upper compartment back panel and
attach the test chute,

2 Make sure that each proportioner auger trough is filled
with ingredient so that it will start to flow down the
chute as soon as you turn on the proportioner.

3 Hang the empty premix or supplement canister on the
calibration scale and set the scale’s “tare” needle to

Zero.
4 Place the 5 canisters under the test chute.

Note: If answered YES, you must do a complete
calibration. -

« Set all the proportioner’s dials at 20.
 Press the ENTER key to continue.

« Start the proportioner by pressing the CALIBRATE
button on the mill control panel.

* When one of the canisters is filled (without spilling
over!), push the mill’s trip rod to stop the proportioner.

» Press the ENTER key to continue.

* Get ready to weigh each canister and enter the weights.

* Enter the weight of the compartment #1 canister.

* Press ENTER to proceed to the next compartment.

* You must press YES to enter new weights into the
system

* When the weight for compartment #5 has been entered,
the calibration is complete. Magic Window will ask
you if you would like to calculate dial settings for a new

ration,

* See next page, “How to calculate proportioner dial
settings”

* You have left this function and have retumed to the
start screen,
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How to calculate proportioner dial settings

Magic Window
(C) 1991

-

CALIBRATE
OR :
ENTER
ANALYSIS.

Enter Analysis?

Calibrate?

Enter New Formula?

Compartment #1

Weight =

Comporfménf #5
Weight =

Compartment #1

Dial = 23

4 Compartment #5

Dial =15

Another Ration?

YES

Magic Window
(C) 19N

« If you started from the start screen, do these steps to

calculate dial settings for a formula.

If you just finished the CALIBRATE routine, this is
where you would start.

Enter the weight per tonne or ton to come from each
compartment.

Enter “0” if none of the ingredient is required in the
formula,

When the weight from compartment #5 has been
entered, the Magic Window will automatically calculate
and display the required proportioner dial settings.

Set each dial according to the screen.

Press ENTER to display the next dial setting.

Run the mill with these settings and have Magic
Window check the flow rates and nutrient levels. “Fine
tune” the dial settings if required. '

Write down your final dial settings on the FEED
ROOM CHART (see page 28).

When all the settings have been displayed, Magic
Window will ask you if you would like to calculate dial
settings for another formula.

You have left this function and have retumed to the
start screen.

Magic Window
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How to check ingredient flow rates

Magic Window
+(C) 1991

Ingredient Flow

Rates?

|IH%||

Compartment #1

31 Kg/Tonne or Lbs/Ton

ENTER

Compartment #2

155 Kg/Tonne or Lbs/Ton

ENTER

Compartment #5

78 Kg/Tonne or Lbs/Ton

ENTER

Inventory Control?

.

n

Magic Window
(C) 1991

-
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h‘{ « This is the start screen.

Press this key to select the FLOW RATES function,

This function displays the flow rate for compartment #1
first.

Press ENTER to check the flow rate of the next
compartment,

NOTE Do not press start over at any point in this
sequence as it will cause inventory to be incorrect.

After the flow rate of compartment #5 has been
displayed, Magic Window will ask you if you want to
check your ingredient usage through the INVENTORY
CONTROL function. Select YES or NO.

See next page, “How to control your inventory”,

You have lift htis function and have retumed to the start
screen,

Select another function if desired,

Magic Window
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How to review inventory

Magic Window
(C) 1991

INVENTORY

Inventory Control2

YES

Compartment #1
35 Tonnes or Tons

ENTER

Compartment #5
37 Tonnes or Ton

ENTER

RESET INVENTORY?

YES

RESET INVENTORY?
ARE YOU SURE?

YES

Magic Window
(C) 1991

Important!

Magic Window will keep up to 656 Tonnes or Tons in
its memory for each ingredient. When an ingredient’s
usage goes over that amount, Magic Window starts
counting from “0” again. If you forget to “reset’” the
inventory on a regular basis and you notice that your
usage has jumped back to a very low number, simply
add 656 Tonnes or Tons to that number to know your
exact usage.

If you just finished the FLOW RATES routine, this is
where you would start.

Press ENTER to check the inventory of the next
compartment.

After the inventory for compartment #5 has been
displayed, press ENTER and Magic Window will ask
you if you would like to reset all the inventory figures
to “0”.« If you do, remember to write down the current
inventory figures on the INVENTORY CONTROL
sheet before pressing the YES key.

The inventory figures for all compartments are reset to
“0" and you are retumed to the start screen.

The next inventory recording period has now started.

Magic Window
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Feed Room Card

RATION NAME:

COMPARTMENT

2 3 4 5

DATE ‘| PROT. [MOIST.

CALC.

PHOS.

INGREDIENT

DIAL SETTING

FLOW RATE

DIAL SETTING

FLOW RATE

DIAL SETTING

FLOW RATE

DIAL SETTING

FLOW RATE

RATION NAME:

COMPARTMENT

2 3 4 5

DATE | PROT. |MOIST.

CALC.

PHOS.

INGREDIENT

DIAL SETTING

FLOW RATE

DIAL SETTING

FLOW RATE

DIAL SETTING

FLOW RATE

DIAL SETTING

FLOW RATE

RATION NAME:

COMPARTMENT

2 3 4 5

DATE | PROT. |MOIST.

CALC. | PHOS.

INGREDIENT

DIAL SETTING

FLOW RATE

DIAL SETTING

FLOW RATE

DIAL SETTING

FLOW RATE

DIAL SETTING

FLOW RATE

28
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Inventory Control

h

Magic Window

FROM 1 X =
2 X =

O 3 X =

4 X =

5 X =

TOTAL: TON(NE)S  TOTAL: $

FROM ] X =
2 X =

TO 3 X =

4 X =

5 X =

TOTAL: TONINE)S ~ TOTAL: $

FRQM 1 X =
2 X =

TO 3 X =

4 X =

5 X =

TOTAL: TON(NE)S ~ TOTAL: $

FROM 1 X =
2 X =

TO 3 X =

4 X =

5 X =

TOTAL: TON(NE)S  TOTAL: $
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Routine Maintenance

1. Change proportioner oil every 500 hours or 6 months use 10W mineral based oil.
2. Check hammers for wear weekly or every 15 hours of operation which ever occurs first.

3. When changing hammers check bolts for wear.

4. Check screen for wear weekly or every 15 hours of operation whichever occurs first.
5. Check door seals monthly.

6.  Check all belts for alignment and tension weekly.

7. Inspect proportioner every 2,000 hours.

8. Check mill magnets for tramp iron daily.

9, All electrical connections should be checked one month after installation, six months after installa-
tion and once a year thereafter.

10.  Check proportioner auger for build up weekly and clean as necessary, build up on augers can se-
verely affect calibration.,

11.  Recalibrate at periodic intervals or any time a new ingredient is brought in.

Service Tips

Screens and Wear Plates

The screen and wear plates hzive been designed so that you can get 18 different adjustments per side for
extended screen life.

Hammers

The hammers, spacers and hammer bolts are replaceable items. The hammers can be reversed (using the
reversing switch on single phase mills) to double there life. They can also be moved in sets of three from
the point of grain entry to the back of the housing for additional life. When changing their location, care
must be exercised to keep the hammers in their original sets of three to prevent imbalance. It is of great
importance to inspect the hammers to see that they are wearing properly. Figure #6 illustrates normal
wear of a worn out hammer. To get the maximum life out of you hammers you should reverse the direc-
tion of travel (with reversing switch on single phase mills) or rotate the hammer 180 degrees when it
wears to the middle of the end tip. The other side can be wore down to the same point, but after the
length of the hammer has been affected the hammer is then wore out as illustrated in figure #6.

-
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Figure 6

T -

WRONG

©

WORN QUT HAMMER
(NORMAL WEAR)

By continually using a worn out hammer it could cause the following:

Poor quality of ground feed due to inconsistent particle size.

Loss in grinding capacity, therefore causing higher cost per ton to process feed.
Motor bearing failure due to vibration.

Screen and housing damage due to broken hammer.

el ol

Vibration is hard on the motor bearings and can cause premature failure. An out of balance condition can
result from vibration caused by a broken hammer.

When tightening nuts on the hammer bolts, they should be tight enough so that the hammers cannot swing
freely but can still be moved with hand pressure.

Vibration can be caused by uneven wear of the hammer on the hammer bolts. The wear is not always
uniform, in spite of carefully controlled heat treating of the hammers and bolts. The bolt that wears the
fastest permits the hammers to move farther from the centre of rotation, causing imbalance. It is impor-
tant that you carefully examine hammer bolts for wear when replacing a set of hammers.

The cost of hammer replacement is inexpensive when compared to the damage that can occur by using-
wom out hammers.

L "~~~ =
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Servicing the Proportioner e
e ——— i &

To replace pawl and spring:

Make sure power to mill is shut off.

Drain oil by removing pipe plug from bottom of proportioner gear box.

Remove the 20 washer head cap screws from cover.

Do not remove the knobs from cover.

Use screw driver under cover to break seal. Pry up gently and remove cover.

Remove push on fasteners.

You can now remove and inspect pawls and springs. If pawls are worn or broken replace, if springs
are bent replace. If pawls and Springs are not worn or bent you can put them back into the propor-
tioner. Always use new push on fasteners.

8. If you only need to inspect or replace a pawl or spring reverse the above steps.

NN AwN =

To rebuild a proportioner complete or to replace a shaft and ratchet, pawl carrier, nylon bearing, or auger
then the gear box must be removed from the mill as in the following steps:

Seal off grain flow to proportioner hopper.

Remove all grain from hopper.

Disconnect D.C. motor,

Remove nuts from bolts holding proportioner to hopper.

Drain oil,

Remove washer head screws (20).

Do not remove knobs from cover.

Remove cover.

PN~ L~

To replace a shaft and ratchet, pawl carrier, or nylon bearing:
Remove auger from shaft on back of proportioner.
Remove set collar from shaft.
Clean shaft before removing. .
Carefully remove shaft and ratchet out of the front of proportioner, twisting slightly as it is removed.
Remove pawl carrier from bearing.
Note: pawl carriers 2, 3, 4, and 5 can be removed after removing shaft and ratchet. To remove pawl
carrier 1, idler gear 1, 2 and 3 must be removed at the same time.
6. Inspect nylon bearing for wear or grooves inside and outside. If marked replace.
7. Remove 4 screws holding nylon bearing. Remove bearing cap and gaskets from the back side of pro-
portioner. &
Note: Clean inside of proportioner gear box thoroughly.

AL

Reassemble gear box:

1. Using new nylon bearing, bearing cap and gasket reassemble with 4 screws to the proportioner back.
Note: Assemble nylon bearing, gasket and bearing cap as shown on page 47.

2. Pawl carriers 2, 3, 4 and 5 can be reassembled by replacing them over the nylon bearing in the same
way they came off, Pawl carrier 1 and idler gears 1. 2 and 3 must be assembled at the same time as
shown in figure 7.

Note: All idler gear assemblies are assembled with the weld facing the cover.

\
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3. If using any old ratchets make sure that the teeth are not chipped, and replace with 2 new “O" rings, It
is necessary to use oil when sliding “O” ring onto the shaft. If installing new shaft and ratchets you
need to install 2 new “O” rings on each shaft. The oil on the “O” rings will help to slide the shaft into N
the bearing also.

—~
DLER GEAR ¢2 - [ ]

H /PAWL CARRIER ¢ 1

4 '

/"J /—DLER C.EAR 3
e} l '

|

e N AL s

i
£

S
-l

Figure 7 f=
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4. Replace the set collar on the auger shaft and ratchet at the back of the proportioner allowing only
enough end play in the auger shaft and ratchet to let it tum without binding.

5. Replace the augers on the shafts,

6. Assemble the proportioner on the mill - auger must fit over the shaft in the bottom of the proportioner
hopper. Starting at left side slide one auger at a time over the shaft until the proportioner is down on
the hopper.

7. Install 4 nuts and lock washers on the back side of the proportioner.

Rewire the D.C. motor.

9. Install pawls and pawl springs held in place with push on fasteners. The pawl should engage with the
full width of the ratchet which would require the push on fastener to be 31/32" from the top of the
pawl carrier. See figure #8.

=S |
RETAINING RING 31°

PAWL CARRIER._/B\; I

&

e

Figure 8

10. Replace cover assembly starting at the left side one at a time turn knob #1 until cam drops into place
on the ratchet. Do this on all knobs until the cover is in place. Replace all 20 washer head screws and
tighten.

Note: DO NOT FORCE THE COVER DOWN it will drop in place with a little care.

11. Replace drain plug in the bottom and but 2 quarts of oil in the proportioner,

12. Replace fill plug,
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ELECTRONIC PANEL POWER DIAGRAM
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Interconnect wiring - Sentry 3000, 2000

Control_Panel

e e

Electrical Diagrams

*@@@@ c‘;
MS-3 g[ |
AL |
) 28 ‘ [
T2 77 GND |
T % |
NS 5[0 c ;
-
| |
—_— e
Ll |
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No. | F—J -*i—————— Move to T2 for 3 phase
NC |-
COM
' N |
' ot __x___,_ .
— 11
I | &
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Interconnect wiring - Sentry 5000, 4000

Control Panel

3 phase only
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O'N

Single phase shown - connected to Tl & TBL
Move to T2 for 3 phase connections ——wtt:::
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Pneumatic panel 2, 3 1/2”, or rapid load fo electric panel Sentry

TERMINAL BLOCK

L~

TERMINAL BLOCK 8
ELECTRIC PANEL SENTRY 4500 Q
3000
rh;y REMOVE JUMPER 2000 11
7 2 12 |-
AUANNE -
14 |—

=

|
|
[

Jumper must be installed between 1§ amp
fuses lToad side line 1 and terminal S

in mill panel

e —
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(RAPID LoAD)

HOTE: Be certain that L1 of mill and L1

of air conve

line,

will re
between
conveyo

Yor are on the same

Damage to panel components
sult if voltage difference
L1 of mill and Ll of air

r is 230 volts,
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Pneumatic panel 2, 3 1/2”, or rapid load to electronic panel Sentry

TERMINAL BLOCK

_ E::::L
REMOVE JUMPER  TepuinaL BLOCK g
ELECTRONIC PANEL SENTRY 6500 9 :
3[4[5[6]7]8]9 [I0]IM]i2 2000 v -
192 - 4
T 12
13 |- 5‘
14 -6 |
|

N

)

Jumper must be installed b
fuses load side 1ine 1 and
in. mil1l panel

etween 15 amp
terminal 9

NOTE:

(RAPID LoAD)

Be certain that L1 of mill and L1
of air conveyor are on the same

T1ine.

Damage to panel components

will result 1f voltage difference
between L1 of mi11 and L1 of air
conveyor is 230 volts,
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Cabinet style pneumatic panel 2 to eleciric panel Seniry C o

TERMINAL BLOCK
TERMINAL BLOCK E’
ELECTRIC  PANEL SENTRY 4500
- 3000 ]
L[ "’/QEMOVE JUMPER 2000 >
6.[7[8]a Jofit]iz 5]
{ L r 4
| 5
L

Jumper must be installed between 15 amp
fuses load side line 1 and terminal 9
in mill panel

NOTE: Be certain that L1 of mill and L1

' of air conveyor are on the same
Tine. Damage to panel components
will result if voltage difference
between L1 of mill and L1 of air
conveyor is 230 volts.
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( _ Cabinet style pneumatic panel 2“ to electronic panel Sentry

(S

TERMINAL BLOCK

[
.  REMOVE JUMPER  TepuInAL BLOCK
ELECTRONIC PAMEL SENTRY 6500 .
;7T TN _ 5500
5000
?45[678910;112 oo z
4
5

)

Jumper must be installed between 15 amp
fuses load side line 1 and terminal 9

1 in mill papel

NOTE: Be certain that L1 of mill and L1
of air conveyor are on the same
line. Damage to panel components
will result if voltage difference
between L1 of mill and L1 of air
conveyor is 230 volts.
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Injector to electric panel Sentry .

: T
| TSI : l '
| N
l , ~
2 CONNECT PNEUMATIC 516(7|819 (o)l |r /
= | CCHVEYOR TERMINALS 12 8 13 y
3 OR PRESSURE SWITCH (N.C.) <
N SERIES WITH ONE OF | N
4 THESE LINES. \ REMOVE
.5 | Jumper. |
| ! ' | .
o - |
LIQUID INJECTCR .'PANEL MILL ELECTRONIC PANEL
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Injector to electronic Sentry panel

l l l ’
TSI
! |
- | ‘
’ 2 CONNECT PNEUMATIC l 12Bl4ls16]718]9 ol iz
3 CONVEYOR TERMINALS 2 & I3 ) v |
OR PRESSURE SWITCH (N.C.) S
; 4 IN SERIES WITH ONE OF ] AN
i | 5 l \ THESE LINES. l ‘ ™\ REMOVE
I SN l \ . JUMPER
\ L ‘ I
L - —
LIQUID INJECTOR FANEL - MILL ELECTRONIC PANEL

—
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Auxillary augers to Sentry panel

Control Panel
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To fused power source
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Peseo

To auxiliary motor

Motor starter - sized for
auxiliary motor,

(installed remote or in control
panel)
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Nutri-blender for Sentry mill and single control hopper

TOF STOP SWITCH

OFF

L2

230 VAC I

oL SR

CCVER SAFETY

’ _ SWITCH
l MIX T[IMER l
Op— M

UNLOAD N/
' CRUM MOTOR

q9200- 1273
az316 -483|

AUGER MOTCR

Single '
Control
Hopper

1
'
]
[
v
PRSP

fm e = e e e - oam e e

Sentry M{11
Panel

Bl

Field Installed Wiring ~----
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Common Control Panel Parts

ltem no.  Part number  Quantity Description
1 11222490 1 Backplate
2 90001192 1 Control Box
3 90001184 1 Panel Door, Sentry 5000 and 6500, or
90001185 1 Panel Door, Sentry 4000 and 5500, or
90001191 1 Panel Door, Sentry 2000, 3000 and 4500
4 80014007 98" Sponge Rubber, 3/16 x 1/2
5 31009027 1 Terminal Strip, 12 Pt.
6 31009026 1 Terminal Block #222 Modular
7 100711 1 Terminal Block End
8 100715 1 Ground Bar Strip, 6 Pt.
9 91000509 1 Speed Pot Assembly
10 91000522 1 DC Controller (including Speed Pot)
11 Contactor — see chart on page 58
12 Overload Relay — see chart on page 58
13 Fuse — see chart on page 58
14 Fuse Holder — see chart on page 58
15 100713 1 Fuse, 2 Amp, Yax 1Y4
‘ \) 16 100712 1 Fuse Holder, Y4 x 1Y4
R 80003655 1 Decal, Farmatic, 5 x 21, or
80003662 1 Decal, Mix-Mill, 5 x 21
18 See Electric (page 54) or Electronic (page 56) Control Panel Listings

Electric Control Panel Parts (Sentry 2000, 3000 and 4500

ltem no.  Part number  Quantity Description
18 100699 1 Relay, DPDT, 120 VAC Coil
19 91000327 1 Time Delay Board
20 302012 1 Amber Light, 120 VAC
21 302013 1 Red Light, 120 VAC
22 -~ 31001004 1 3 Amp Circuit Breaker
23 80011521 1 Dust Seal Boot, 3 Amp Breaker
24 302015 1 Ammeter, 0-50 Amp
25 31008007 1 Switch, DPDT
26 302026 1 Dust Seal Boot, Toggle Switch
27 31008052 1 3 Pos. Sw. Operator, Spring Return Left to Ctr
28 31008068 1 N.O. Contact Block
29 31008061 1 N.C. Contact Block w/ Base
30 31011016 1 Interval Timer, 2'/2 Hour
31 31011009 1 Timer Knob

“
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Electronic Control Panel Parts (Sentry 4000, 5000, 5500 and 6500)

Item no.

18
19
20
21
22

23

24
25

26
27

28
29

30
31
32
33
34
35
36

Part number

31016147
100708
100766
100707
100806
100805R

Control Board — see chart page 56

91000316

" 91000432
91000433
91000434
91000317
91000318
91000320
91000325
92001389
92001445
80003669
91000326
100865
91000330
100866
100864
800116

Quantity
1
1
1
1
1

1

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Sentry Il Control Boards

Part number

91000462
91000463
91000464
91000430
91000431
91000457
91000458
91000466
91000467
91000468
91000469

Quantity

e T T e N T S GG

Description

Contactor (Prop), CA3-9-10-NO
Current Transformer

Line Filter

Power Transformer

Battery, 9V

Battery Clip Holder

Counter Board (4000 and 5500 only), or

Magic Window Board, US (5000 and 6500 only), or
Magic Window Board, Metric (5000 and 6500 only), or
Magic Window Board, French (5000 and 6500 only), or
Control Board Strap

Counter Board Strap (4000 and 5500 only), or

Magic Window Board Strap (5000 and 6500 only)
Magic Window Display Board (5000 and 6500 only)
Magic Window Hood, English (5000 and 6500 only), or
Magic Window Hood, French (5000 and 6500 only), or
Decal, Electronic Panel Service

Counter Display Board (4000 and 5500 only)

Rubber “U” Channel

Display Board

Keypad

Decal, Faceplate

Dome, Keypad

Description

Control Board, 5 HP, 1 Phase

Control Board, 7.5 HP, 1 Phase
Control Board, 10 HP, 1 Phase
Control Board, 5 HP, 3 Phase

Control Board, 7.5 HP, 3 Phase
Control Board, 10 HP, 3 Phase
Control Board, 20 HP, 3 Phase
Control Board, 5 HP, 575 V, 3 Phase
Control Board, 7.5 HP, 575 V, 3 Phase
Control Board, 10 HP, 575 V, 3 Phase
Control Board, 20 HP, 575 V, 3 Phase

— .
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Fuseholder, Fuses, Contactors and Overload Selection Chart

Motor HP
1/4 and 1/3

12

3/4

12

7Y2

10

20

Component 1 phase, 230V 3 phase, 208-230V 3 phase, 575V

Fuse 31001048 31001046 31001054
Fuse holder 31001063 31001064 31001060
Contactor 31016147 31016147 31016147
Overload 31016107 31016151 31016157
Fuse 31001048 31001047 31001055
Fuse holder 31001063 31001064 31001060
Contactor 31016147 31016147 31016147
Overload 31016108 31016106 31016157
Fuse 31001049 31001047 31001055
Fuse holder 31001063 31001064 - 31001060
Contactor 31016147 31016147 31016147
Overload 31016109 31016107 31016151
Fuse 31001049 31001048 31001056
Fuse holder 31001063 31001064 31001060
Contactor 31016147 31016147 31016147
Overload 31016109 31016107 31016151
Fuse 31001049 31001048 31001056
Fuse holder 31001063 31001064 31001060
Contactor 31016101 31016147 31016147
Overload 31016154 31016108 31016106
Fuse 31001067 31001066 31001068
Fuse holder 31001063 31001064 31001060
-Contactor 31016101 31016147 31016147
Overload 31016154 31006109 31016106
Fuse 31001052 31001050 31001057
Fuse holder 31001061 31001064 31001060
Contactor 31016148 31016144 31016147
Overload 31016156 31016155 31016108
Fuse 31001053 31001051 31001058
Fuse holder 31001061 31001064 31001060
Contactor 31016146 31016144 31016147
Overload . 31016150 31016156 31016109
Fuse 31001053 31001052 31001058
Fuse holder 31001061 31001062 31001060
Contactor 31016145 31016148 31016101
Overload 31016150 31016150 31016154
Fuse 31001053 31001053 31001059
Fuse holder 31001062 31001062 31001060
Contactor 31016145 31016145 31016144
Overload 31016149 31016149 31016156

\
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Gear box cover assembly

Complete part # 92000231

ltem no. Part number

N AW~

Parts Information

11195780
70007001
80008502
90000119
90000121
92000235
70000502

Quantity

Bumuuwunn

Description

Proportioner Knob Spring

Pop Rivet 5/32 x 3/8 GSMD 54S
“O” Ring

Moveable Cam & Sleeve Assembly
Proportioner Cover Assembly
Knob Assembly (with Set Screw)

1/4-20 x 1/2 Washer HD Screw Assembly

59
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Proportioner gear box assembly

Complete part # 92001424
ltem no.  Part number  Quantity
1 11195820 9
2 40000014 5
3 40002003 1
4 51713002 4
5 61662705 5
6 61663305 2
7 = 70000502 20
8 70006002 9
9 70006501 6
10 70008002 9
11 80004503 1
12 80004504 1
13 80008501 10
14 80012001 5
15 80014002 56"
16 80014501 5
17 80004502 15
18 90000101 1
19 90000106 1
20 90000107 2
21 90000108 1
22 90000998 5
23 90000110 1
24 90000111 1
25 90000112 1
26 90000113 1
27 90000114 1
28 90000115 2
29 33000100 1
30 92000231 1
31 70000503 4
32 80007003 1
33 92000232 5
34 91000348 1
35 92000243 2 Qt.

Description

Drive Pawl

Bearing - Auger Shaft

Gear - Motor Drive

Plug - 1/4 Pipe

Set Screw #10 - 32 x 1/4"
Set Screw 1/4 - 20 x 1/4"
Washer Hd Cap Screw
Push-On Fastener
Retaining Ring

Spring - Drive Pawl

Gasket - Cover

Gasket - Motor

Roto Seal (“O” Ring)

Lock Collar

Tape - Polyurethane 3/8 x 1/2
Thrust Washer

Gasket - Auger

Prop Box Welded Assembly
Pawl Carrier 42/24 Teeth
Pawl Carrier - 24 Teeth
Pawl Carrier - 32 Teeth
Shaft & Ratchet Assembly
Pawl Carrier - 32 Teeth
Reducer Gear - 16/42 Teeth
Reducer Gear Offset
Reducer Gear - 16/24 Teeth
Idler Gear - 24 Teeth

Idler Gear - 32 Teeth

DC Motor - 1/4 HP

Prop. Cover (shown on next page)
Washer HD Bolts

Label Oil (not shown)
Bearing Cap

Wire Hamess - DC Motor Sentry
Oil

Parts Information




61

Parts Information



P ey T

Counter sandwich assembly

ltem no.  Part number

92001364
11217370
80011536
92001360
92001381

[, N SN FU I N R

Quantity

Ll - ¥, QU

42

Description

Pick up bd/sandwich plt assembly
Btm plt counter sandwich

Seal, Forsheda types 25 mm
Magnet assembly, counter sandwich
Magnet assembly #5 counter

REF-PROP

(¢) 4TvP

@
5rtrp
/@

@s REF-(4)REQD.
\2% 4" AUGER

3 QE/-—_
A T GaUGER

Parts Information




Magnet plate assembly ¢
]
Complete part # 92000237 =

ltem no.  Part number  Quantity Description
1 11196050 1 Sentry magnet plate
2 11196060 1 Sentry strip magnet plate
3 11205300 1 Neoprene strip - Sentry mill
4 11196080 4 Sentry divider, magnet plate
5 62583812 6 1/4-20 x 3/4 hex HD cap screw
6 66443800 6 1/4 Lock Washer
7 66083800 6 1/4-20 hex nut
8 80008001 6 Ceramic - steel mill magnet
9 11204390 4 Adapter
10 65482212 6 #8-32 x 1/2 hex SLT HD T/C screw
11 70007001 16 Rivet, pop 5/32 x 3/8 GSMD 548

Drerte lncﬂrmnuf\n . Aq




Sampling chute assembly

L ) Complete part # 92000239

Iltem no.-

[V, I N FC I S R

Part number

11196150
11196160
90000135
70007001
80006514

Quantity

1
4
1

p—t

5
1

Description

6" Sentry sampling chute

4" Sentry sampling chute

Sentry sample chute door welded assembly
Pop rivets

Decal - mill screen removal
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Sentry screen options

ltem no. Part number

1 92001071
92000221
92000211
92000212
92000214
92000215
92000216
92000218
92000219
92000220

Quantity

P"P—‘D—"—‘D—‘)—Ay—lp—lp-‘y—‘

Description

18" diameter screen with 3/32" holes
18" diameter screen with 1/8" holes
18" diameter screen with 5/32" holes
18" diameter screen with 3/16" holes
18" diameter screen with 1/4" holes
18" diameter screen with 5/16" holes
18" diameter screen with 3/8" holes
18" diameter screen with 1/2" holes
18" diameter screen with 5/8" holes
18" diameter screen with 3/4" holes

s
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Beater hub assembly
) Complete part # 92000234

Quantity

3
12
6

Description

3/8-16 hex jam locknut
Hub spacer (.40625)
Hub spacer (.8125)

Note: Items nos. 2 and 3 are packaged together in part no. 92000582
Beater hub welded assembly
Hub stud welded assembly

ltem no:  Part number
1 66754500
2 80013501
3 80013502
4 90000104
5 90000297
6 © 92000278

1
3
1

Hammers (set of 15)
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Door assembly - Sentry 1000, 2000 | S

Complete part # 92000799 L
ltem no.  Part number  Quantity Description
1 90000870 1 Grinder door subassembly
2 90000440 1 Wear plate assembly
3 60283317 4 1/4-20 x 3/4 carriage bolt
4 66443300 4 1/4 lock washer
5 66083300 4 1/4-20 hex nut
6 65483312 3 1/4-20 x 1/2 hex slt hd t/c screw
7 80008001 2 Ceramic steel mill magnet
8 65483317 2 1/4-20 x 3/4 hex st hd t/c screw
9 80014007 7.5 ft. _ Tape, polyurethane 3/8 x 1/2

Parts Information 67




Door assembly - Sentry 3000, 4000, 5000

Complete part # 92001276
ltem no. Part number
1 90000993
2 90000440
3 60283317
4 66403300
5 66443300
6 66083300
7 © 66083312
8 11217210
9 65502208
10 80014007

Quantity

~

N I U S

N o ow
=

Description

Sentry mill door weldment assembly
Wear plate assembly

1/4-20 x 3/4 carriage bolt

1/4 flat washer

1/4 lock washer

1/4-20 hex nut

1/4-20 x 1/2 hex slt ds t/c screw
Sentry mill bypass valve retainer
8-32 x 3/8 hex washer hd t/c screw
Tape, polyurethane 3/8 x 1/2

E
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General mill assembly - Sentry 1000

ltem no.  Part number

90001146
90001190
70004506
F83200011
11221530
33000601
33000602
33000603
33000701
33000702
33000703
33000705
33000708
33000709 -
33000710
33000712
31008025
80014003
80014001
90000871
92000212
44010712
44010716
44010720
92000234
80010509
92000799
11195910
11217660

\OOO\]O\O\O\O\O\O\O\O\O\O\C\UI-AUJNH

et et pd ek ek et

11217670

ja—y
I

11221780
11221750

— et
\O oo

R

Quantity
1
1
2
4
1
1
1
1
1
1
1
1
1
1
1
1

1
2 ft.

H
y—Ay—Ap—:p—ay—Ay—A)—Ay—A.—Ay_‘?

—t

Description

Housing weldment - Sentry mill

Adjustment plate assembly

Sentry mill door latch

Rivet, pop SDS 64 .188 x .125 x .250

Motor stand 20 HP Sentry mill(20 HP mill only)
Mill motor, 5 HP, 1 phase option

Mill motor, 7-1/2 HP, 1 phase option

Mill motor, 10 HP, 1 phase option

Mill motor, 5 HP, 3 phase option

Mill motor, 7-1/2 HP, 3 phase option

Mill motor, 10 HP, 3 phase option

Mill motor, 20 HP, 3 phase option

Mill motor, 5 HP, 575 volt option

Mill motor, 7-1/2 HP, 575 volt option

Mill motor, 10 HP, 575 volt option

Mill motor, 20 HP, 575 volt option

Microswitch door

Sponge rubber .313 x .750

Polyurethane tape 3/16 x 1/2

Top inlet assembly

Screen welded assembly 3/16 diamete

Bushing, QD SD 1.125 bore (5 HP mill)
Bushing, QD SD 1.375 bore (7-1/2 & 10 HP mill)
Bushing, QD SD 1.625 bore (20 HP mill)

Sentry beater hub assembly

Caplug Sentry hub

Door assembly Sentry mill

Sentry back wear plate

Sentry gd. mnt. bearing plate (standard on 20 HP
mill only - 6" discharge)

Sentry gd. mnt. offset bearing plate (standard on 5,
7-1/2 & 10 HP mills - 3-1/2" discharge)

Gd. back, Sentry discharge auger

Gd. cover, Sentry discharge auger

\
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General mill assembly - Sentry 2000

ltem no.  Part number

1 90001146
2 90001190
3 70004506
4 F83200011
5 11221530
6 33000601
6 33000602
6 33000603
6 33000701
6 33000702
6 33000703
6 33000705
6 33000708
6 33000709
6 33000710
6 33000712
7 91000192
8 91000346
8 91000347
9 91000349
9 91000136
10 11222110
11 90000131
12 80014001
13 80014002
14 90000997
15 11208340
16 70006002
17 90001170
18 33999801
19 11208310
20 11208320
21 92000212
22 44010712
22 44010716
22 44010720
23 92000234
24 80010509
25 92000799
26 11195910
27 70008003
28 31008001
29 106163
30 31009007

Quantity

1
1
2
4
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

11 ft.
4 ft.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Description
Housing weldment - Sentry mill
Adjustment plate assembly
Sentry mill door latch
Rivet, pop 3/16 x 1/8-1/4
Motor stand 20 HP Sentry mill(20 HP mill only)
Mill motor, 5 HP, 1 phase option
Mill motor, 7-1/2 HP, 1 phase option
Mill motor, 10 HP, 1 phase option
Mill motor, 5 HP, 3 phase option
Mill motor, 7-1/2 HP, 3 phase option
Mill motor, 10 HP, 3 phase option
Mill motor, 20 HP, 3 phase option
Mill motor, 5 HP, 575 volt option
Mill motor, 7-1/2 HP, 575 volt option
Mill motor, 10 HP, 575 volt option
Mill motor, 20 HP, 575 volt option
Wire harness (door switch)
Wire harness, auger motor, 1 phase
Wire harness, auger motor, 3 phase
Wire hamness, mill motor, 1 phase
Wire harness, mill motor, 3 phase
Cover, junction box - Sentry
Switch, paddle assembly
Polyurethane tape 3/16 x 1/2
Polyurethane tape 3/8 x 1/2
6" auger
Trip rod
Push-on fastener
Prop hopper, welded, Sentry 2000
DC motor
Mount plate, gear motor
Drive cover
Screen, welded assembly 3/16 dia.
Bushing, QD SD 1.125 bore (5 HP mill)
Bushing, QD SD 1.375 bore (7-1/2 & 10 HP mill)
Bushing, QD SD 1.625 bore (20 HP mill)
Sentry beater hub assembly
Caplug Sentry hub
Door assembly Sentry mill
Sentry back wear plate
Spring, micro switch
Micro switch #BA-2RU-A2
Reversing switch (required on 1 phase mills only)
Terminal block 10 term
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31
32
33

34
35
36
37

38 -

39
40
41
42

43

43

45
46
47
48
49
50

Note:

80006537
90001103
31009026

100711

90000123
11195950
61662705
80005008
11223060
40000016
40000017
40000018

1

2or3

H’—‘NHF—‘P—A'_‘H)—A

Label, terminal block N-11
Assembly, 6" prop hopper rear
Terminal block #22Z (2 req’d on 3 phase mills,
3 req’d on 1 phase mills)

Terminal block end

Trip assembly, micro switch
Insulation, switch

10-32 x 1/4 hex sckt hd set screw
Grommet, 15/32" diameter hole
Insert junction box, Sentry mill
Stamping

Roller bearing (includes lock collar)
Lock collar

Item nos. 40, 41 and 42 are packaged in part no. 93022900

11217660

11217670

11221780
11221750
48005045
46131004
49000416
11222610

- 70008505

1

Pt etk ek N et ek

Sentry gd. mnt brg plate (standard on 20 HP mill
only, 6" discharge)

Sentry gd. mnt offset brg plate (standard on §, 7-1/2
& 10 HP mills, 3-1/2" discharge)

Gd. back, Sentry discharge auger

Gd. cover, Sentry discharge auger

#40 roller chain (1/2" pitch, 45 pitches)
Sprocket, lot #40 x .625" bore

Key, 3/16" square x 1.000

End shaft, Sentry prop

3/16 x 1 spring pin

\

Parts Information

73




000Z A4juag - Ajquiassp ['w [pJsuasg

L~

. .

Parts Information

74



General mill assembly - Sentry 3000, 4000, 5000 o

Item no.

1
2
3
4
S
6
6
6
6
6
6
6
6
6
6
6
7
8
8
9

9
10
11
12
13
14
15
16
17
18
19
20
21
22
22
22
23
24
25
26
27
28
29
30

Part number

90001146
90001190
70004506
F83200011
11221530
33000601
33000602
33000603
33000701
33000702
33000703
33000705
33000708
33000709
33000710
33000712
91000138
91000346
91000347
91000349
91000136
11222110
- 90000131
80022002
92000237
80014002
90000996
90000997
11195690
92001424
70006002
11195940
92000212
44010712
44010716
44010720
92000234
80010509
92001276
11195910
70008003
1195950
106163
31009007

Quantity

1
1
2
4
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
5
1
1

»—tn—tb—At—ti—lr—At—tn—tr—A»—A»—a)—-l\)v—A»—tr—tr—lA

Description

Housing weldment - Sentry mill
Adjustment plate assembly

Sentry mill door latch

Rivet, pop 3/16 x 1/4

Motor stand 20 HP Sentry mill(20 HP mill only)
Mill motor, 5 HP, 1 phase option

Mill motor, 7-1/2 HP, 1 phase option

Mill motor, 10 HP, 1 phase option

Mill motor, 5 HP, 3 phase option '

Mill motor, 7-1/2 HP, 3 phase option

Mill motor, 10 HP, 3 phase option

Mill motor, 20 HP, 3 phase option

Mill motor, 5 HP, 575 volt option

Mill motor, 7-1/2 HP, 575 volt option

Mill motor, 10 HP, 575 volt option

Mill motor, 20 HP, 575 volt option

Wire harness (DC motor)

Wire harness, auger motor, 1 phase

Wire harness, auger motor, 3 phase

Wire harness, mill motor, 1 phase Q)
Wire hamness, mill motor, 3 phase
Cover, junction box - Sentry

Switch paddles

Sentry magnet window

Magnet plate

Polyurethane tape 3/8 x 1/2

4" auger

6" auger

Sentry Trip rod

Assembly, Sentry prop with motor
Push-on fastener

Sentry magnetic clips

Screen, welded assembly 3/16 dia.
Bushing, QD SD 1.125 bore (5 HP mill)
Bushing, QD SD 1.375 bore (7-1/2 & 10 HP mill)
Bushing, QD SD 1.625 bore (20 HP mill)
Beater hub with hammers, Sentry
Caplug Sentry lug

Sentry mill door assembly

Sentry back wear plate

Spring, micro switch

Insulation, switch

Reversing switch (1 phase mills only)
Terminal block, 10 term

h
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31

32
33

34
35
36
37
38
39
40
41
42
43

43

45
46

90001102
90001103
31009026

100711

90000123
31008001
61662705
90001150
80014001

80006537

11223060
F80006003
11217660

11217670
11221780

11221750
80005008

4

2or3

e T Y TS

b—t

Assembly, 4" hopper rear

Assembly, 6" prop hopper rear

Terminal block #222 (2 req’d on 3 phase mills,
3 req’d on 1 phase mills)

Terminal block end

Trip assembly, micro switch

Micro switch #BA-2RV-A2

10-32 x 1/4 hex sckt hd set screw

Hopper, Sentry prop welded assembly
Polyurethane tape 3/16 x 1/2

Label terminal block N-11

Insert junction box, Sentry mill

Knob, plastic fluted 5/16-18

D. gd. mnt brg plate (standard on 20 HP mill
only, 6" discharge)

D. gd. mnt offset brg plate (standard on 5, 7-1/2
& 10 HP mills, 3-1/2" discharge)

Gd. back, Sentry discharge auger

Gd. cover, Sentry discharge auger

Grommet, 15/32" dia. hole (hidden behind item 35)

Parts Information
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DiSchcrge packages

3'/2" x 12" Discharge package, Sentry hammer mill - Part no. 92001447

ltem no.  Part number  Quantity Description
1 93048021 1 Support assembly
2 90001105 1 Tube and offset plate, Sentry 12"
3 90002152 1 32" shaft and flight assembly LH
4 11217670 1 3Y2" bearing mounting plate
5 93022900 1 5/8" bore, dust proof ball bearing assembly
Note: Items nos. 4 and 5 are shipped mounted on the Sentry mill
N 6 301102 1 Sheave, pressed steel, 10.0", .625" bore, w/keyway
7 F91162042 1 V belt, B42
8 301097 1 Sheave, 3" OD, .625" bore, keyway/2 screws

3'/2" x 50" Discharge package, Sentry hammer mill - Part no. 92001448

ltem no.  Part number  Quantity Description
1 93048021 1 Support assembly
2 90001106 1 Tube and offset plate, Sentry 50"
3 90002153 1 3'/2" shaft and flight assembly LH
X 4 11217670 1 3'/2" bearing mounting plate
) 5 93022900 1 5/8" bore, dust proof ball bearing assembly
o Note: Items nos. 4 and 5 are shipped mounted on the Sentry mill
g 6 301102 1 Sheave, pressed steel, 10.0, .625" bore, w/keyway
7 F91162042 1 V belt, B-42
8 301097 1 Sheave, 3" OD, .625" bore, keyway/2 screws

6" x 12" Discharge package, Sentry hammer mill - Part no. 92001449

ltem no.  Part number  Quantity Description
1 106136 1 6" corner support
2 90001107 1 Tube and offset plate, Sentry 6" x 12"
3 90000943 1 Cross auger 6"
4 11217660 1 - 6" bearing mounting plate
5 93032230 1 . 1'/16" bore, dust proof ball bearing assembly
Note: Items nos. 4 and 5 are shipped mounted on the Sentry mill
6 301106 1 Sheave, pressed steel, 10.0", 1.063" bore, kw/2 scw
7 F91162042 1 V belt, B-42
8 301097 1 Sheave, 3" OD, .625" bore, keyway/2 screws
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Book value of common feed stuffs on “as fed” basis

Com

Corn, High Moisture

Qats

Barley

Wheat

Mixed Grain

Brewers Grains, Dried
Soybeans, Raw Full-fat
Soybeans, Roasted
Soybean Meal, Western
Soybean Meal, Lo Protein
Soybean Meal, Hi Protein
Cormn Glutten Feed

Corn Glutten Meal

Cormn Distillers

Limestone

Molasses, Dried

8.5

74
11.0
11.5
135
11.3
27.0
37.0
38.0
46.5
44.0
48.0
21.0
60.0
27.0

0.0

7.0

14
27
10
11
12
12

13
10
12
12
12
12
10

0.05
0.04
0.10
0.08
-0.05
0.09
0.30
0.25
0.25
0.30
0.25
0.20
0.20
0.20
0.35
38.00
1.20

0.25
0.22
0.35
0.42
041
0.39
0.60
0.60
0.60
0.60
0.60
0.65
0.90
0.70
1.30
0.00
0.90
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