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DETERMINING RESPIRATORY OR CIRCULATORY
HEALTH CONDITION IN ANIMALS FOR IMPROVED MANAGEMENT

CROSS REFERENCE TO RELATED APPLICATION
This claims the benefit of the earlier filing date of U.S. Provisional Application No. 60/631,646,
filed November 30, 2004, which is incorporated herein by reference.

FIELD
This disclosure relates generally to the evaluation of internal tissue characteristics in animals,

such as by imaging, and the management of animals based on the results of such evaluation.

BACKGROUND

Respiratory and circulatory diseases cause significant economic losses to the commercial meat
industry. For example, bovine respiratory disease (BRD) has been estimated to account for 65% to 79%
of the sickness and up to 72% of the deaths of feedlot cattle. BRD includes several more specific forms
of respiratory diseases, including upper respiratory tract infections, diphtheria and pneumonia. Both viral
and bacterial agents can cause BRD. These agents can be difficult or impossible to control. Cattle have
natural defense systems for combating these agents, but these defense systems often are compromised by
stress, such as stress associated with normal cattle management.

A significant percentage of livestock experience respiratory or circulatory disease at one or more
times during their life. In most cases, the animals recover from the disease, but experience some degree
of permanent internal damage. For example, studies on carcasses have shown that about one third to
about one half of all cattle have lung lesions at slaughter that are the result of past respiratory disease.

To control respiratory diseases, such as BRD, many livestock managers actively diagnose and
treat outbreaks. When detected, infected livestock typically are quarantined and treated with antibiotic
and/or antiviral medications. These remedial efforts can be expensive and often fail to cure the disease.
The success of treatment depends largely on the respiratory heath of the animal prior to onset of the
disease. It has been shown, for example, that animals with significantly damaged respiratory systems
from past respiratory disease are much less likely to respond well to treatment than animals with
relatively undamaged respiratory systems.

In addition to affecting how animals respond to treatment, respiratory damage from past
respiratory disease can adversely affect an animal’s performance at the feedlot. For example, feedlot
cattle with greater amounts of respiratory damage have been shown to gain less weight than feedlot cattle
with lesser amounts of respiratory damage. In addition, the meat derived from cattle with greater

amounts of respiratory damage often is of lower quality than the meat derived from cattle with lesser
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amounts of respiratory damage. Finally, the presence of respiratory damage from past respiratory disease

may cause meat to fail to qualify as kosher, thereby decreasing its market value.

SUMMARY

Disclosed herein is a method for managing at least one animal based on its respiratory condition.
The method can include imaging, such as ultrasound imaging, at least one lung of a live animal, such as a
bovine animal or other ruminant animal. The imaging can be performed to determine a degree of
respiratory damage in the animal, such as a degree of respiratory damage from past respiratory illness. In
some embodiments, the animal has substantially no symptoms of active respiratory illness at the time of
imaging. Determining the degree of respiratory damage can include evaluating scarring, fibrosis,
necrosis or other lung lesions caused by the past respiratory illness.

After imaging, information regarding respiratory damage can be used to select at least one aspect
of the treatment, care or disposition of the animal. For example, the respiratory damage information can
be used to select the amount or type of feed provided to the animal. Respiratory damage information also
can be used to select how long the animal should be housed at the feedlot prior to slaughter. If an animal
is diagnosed with an active respiratory illness, information about its degree of respiratory damage from
past respiratory illness also can be used to select the appropriate medical treatment or lack of treatment.
This can include, for example, selecting whether or not to administer drugs to the animal.

Some disclosed embodiments include imaging at least one lung of each of a plurality of live
animals so as to determine a degree of respiratory damage in each of the plurality of animals. Each
animal then can be assigned a respiratory damage designation corresponding to the animal’s degree of
respiratory damage. These respiratory damage designations can be entered into an electronic database
and associated with an identifier for each animal. This may allow a user to review the respiratory damage
designation for each animal from a location remote from the animals. In some embodiments, the
respiratory damage designation is referenced to inform a management decision involving one or more of
the animals. For example, at least one aspect of the treatment, care or disposition of each of the plurality
of animals can be selected based on each animal’s respiratory damage designation. In some
embodiments, a respiratory damage designation is provided to a buyer to aid the buyer in a decision
regarding the purchase of an animal.

An animal management system also is disclosed. This system can include an identification
device for distinguishing individual animals from other animals in a group of animals, a measuring
station, and a computer for storing respiratory damage information for the animals and for matching each
animal’s identifier with the animal’s respiratory damage. In some embodiments, the measuring station

includes a data entry device for recording respiratory damage in the animals.
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BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic diagram of the layout of the single-file cattle processing chute and sorting
pen portion of a feedlot.

FIG. 2 is a schematic diagram of the layout of a pen sorter including feed pens, water pens and
shipping pens for a feedlot. )

FIG. 3 is a cattle processing timeline to exemplify a method of processing and managing cattle.

FIGS. 4A, 4B, and 4C are cattle processing diagrams illustrating three alternative methods of
processing and managing cattle in a feedlot.

FIG. 5 is an enlarged schematic diagram of the single-file measuring chute and adjacent sorting
pens similar to those shown in FIG. 1, but on an enlarged scale and showing schematically a control
means for controlling the operation thereof.

FIG. 6 is a block diagram of the computerized control system.

FIG. 7 is a cattle processing diagram but in considerably greater detail than those of FIGS. 4A,
4B and 4C.

FIG. 8 is a data flow block diagram illustrating the data flow in a computerized control system.

FIG. 9A is an enlarged schematic diagram of the get ready stall of the single-file chute shown in
FIGS. 1 and 5, including the locations of sensors used in such stall.

FIG. 9B is a flow diagram of the computer program used to operate the entrance (tail) gate and
exit (head) gate in conjunction with the sensors of FIG. 11A for the get ready station.

FIG. 10A is an enlarged schematic diagram of the video and EID/scale stations of the single-file
chute shown in FIGS. 1 and 5, showing the locations of sensors used in operating the tail and head gates
for the EID/scale station.

FIG. 10B is a flow diagram of the computer program used to control the operations of the tail
and head gates for the EID/scale station of FIG. 10A in conjunction with the sensors of such station.

FIG. 11A is an enlarged schematic diagram of the ultrasound station portion of the single-file
chute shown in FIGS. 1 and 5 showing the locations of sensors used in operating the control gates for
such station. ‘

FIG. 11Bis a flow diagram of a computer program used to control the operation of the tail gate
and head gate of the ultrasound station of FIG. 11A in conjunction with the sensors for such station.

FIG. 12A is an enlarged schematic diagram of the processing station of the single-file chute of
FIGS. 1 and 5 showing the location of sensors for operating the control gates of such station.

FIG. 12B is a flow diagram of a computer program used to control the operation of the tail gate
and head gate for the processing station of FIG. 12A in conjunction with the sensors at such station.

FIG. 13A is an enlarged schematic diagram of the sort pen entrance gates for the sort pens
shown in FIG. 5.



10

15

20

25

30

35

WO 2006/060511 PCT/US2005/043371

FIG. 13B is a flow diagram of a computer program used to control the operation of the entrance
gates to the sort pens of FIG. 13A.

FIGS. 14(AB) is a flow diagram of a computer program used to control the processing sequence
for each animal proceeding through the various measuring apd processing stations in the single-file chute
of FIG. 5.

FIG. 15, is a flow diagram of the overall process control computer program for controlling the
operation of the various computer-operated devices and equipment of a cattle management system.

FIG. 16 s a flow diagram of a station initialization computer program for the various measuring
and processing stations of the single-file chute shown in FIG. 5.

FIG. 17 is a flow diagram of a computer program used to update the data for each computer-
operated measuring apparatus at each measuring and processing station.

FIG. 18 is a flow diagram of a station setup computer program used to prepare each station for
the receipt of an animal for measuring and processing.

FIG. 19 is a flow diagram of a computer program used to ensure the capture of an animal within
a measuring or processing station before measurements or processings are initiated at the station in the
single-file chute shown in FIG. 5.

FIG. 20 is a flow diagram of a computer program used for making measurements at the various
measuring stations of the single-file chute, including weight, external dimension and internal
measurements.

FIG. 21 is a flow diagram of a computer program used for preparing a station or a sort pen for
releasing an animal from the station or sort pen to another destination.

FIG. 22 is a flow chart of a computer program used for reading the ultrasound backfat data of an
animal at the ultrasound measuring station of the single-file chuté shown in FIG. 5.

FIG. 23 is a flow chart of a computer program used to interface the process control and other
computers used for collecting data at the various feedlot measuring, processing and sorting stations or
pens with the main feedlot business system (FBS) computer so that data can be passed back and forth
between the FBS computer and the various processing computers used in the overall computer control
system.

FIG. 24 is a flow diagram of a computer program used for loading station configuration
information into the computer system for a particular feedlot cattle management system.

FIG. 25 is a flow diagram illustrating the process and formulas for calculating “Days to Finish,”
followed by an example calculation based on hypothetical animal measurements.

FIG. 26 is a flow diagram illustrating an alternative method to that of FIG. 25 for calculating
“Days to Finish” for an individual animal, followed by an example calculation based on hypothetical

measurements of the animal.



10

15

20

25

30

35

WO 2006/060511 PCT/US2005/043371

FIG. 27 is a flow diagram iltustrating the process of determining feed proration to individual
animals following a first set of animal measurements in the feedlot.

FIGS. 28a and 28b are a flow chart illustrating the process of determining feed proration to
individual animals in a feedlot following a second and subsequent sets of animal measurements in the
feedlot.

FIG. 29 is a flow diagram showing how calculations of “Days to Finish” from FIGS. 25 and 26
can be used to create an average “Days to Finish” for projecting when an individual animal will be ready
to ship from a feedlot.

FIG. 30 is a graph plotting selling price against animal backfat along two different curves during
the time that an animal is on feed in a feedlot.

FIG. 31 is an illustration of a portable hospital unit.

FIG. 32 is a schematic diagram of the portable hospital unit shown in FIG. 31.

FIG. 33 is an illustration of the portable hospital unit in communication with a host computer.

FIG. 34 is a schematic diagram of the animal health computer of FIG. 33.

FIG. 35 is a schematic diagram of an animal health system.

FIG. 36 is a flowchart illustrating programming of the host computer.

FIG. 37A is a flowchart illustrating in more detail a portion of the hospital/processing menu
within the programming of the host computer.

FIG. 37B is a flowchart illustrating in more detail a second portion of the hospital/processing
menu within the programming of the host computer.

FIG. 38A is a flowchart illustrating a portion of the programming of the portable unit.

FIG. 38B is a flowchart illustrating a second portion of the programming of the portable unit.

FIG. 38C is a flowchart illustrating a third portion of the programming of the portable unit.

FIG. 39 is a schematic diagram showing a complete system of one embodiment of an ultrasound
tissue imaging and analysis apparatus.

FIG. 40 is a side, partially disassembled view, illustrating an ultrasound transducer and
dispensing handpiece unit.

FIG. 41 is a plan view of the switch unit illustrated in FIG. 40.

FIG. 42 is a front-end view of the switch unit of FIG. 41.

FIG. 43 is an enlarged side view of the handpiece illustrated in FIG. 40.

FIG. 44 is a bottom plan view of the handpiece of FIG. 40.

FIG. 45 is arear end view of the handpiece illustrated in FIG. 40.

FIG. 46 is a schematic illustrating the switch unit of FIG. 41.

FIG. 47 is a schematic drawing illustrating an operator using an ultrasound tissue analyzer in a

packing plant for analyzing backfat on a stunned ruminant conveyed to the operator after being stunned

and bled.
-5-
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FIG. 48 is a schematic drawing illustrating an alternative method for measuring internal tissue
characteristics of a stunned ruminant using a first operator to apply a conductive liquid to a stunned
ruminant conveyed to the first operator after being stunned and bled, and a second operator to take
ultrasound measurements on the ruminant following the application of conductive liquid.

FIG. 49 is a schematic diagram illustrating the layout of a packing plant and ruminant tissue
analysis locations in the packing plant.

FIG. 50 is a block diagram of a national animal identification system.

FIG. 51 is a block diagram of an infrastructure for assigning premise identifiers.

FIG. 52 is a block diagram of infrastructure for assigning animals universal identifiers.

FIG. 53 is a block diagram of an AIF for tracing animal location histories.

FIG. 54 is a block diagram of a data service provider for receiving, storing, and reporting animal
information.

FIGS. 55A-D are sample lists illustrating the type of data sent in a traceback report.

FIG. 56 is a block diagram of a data trustee for screening confidential information from received
animal information.

FIG. 57 is a flowchart illustrating a technique filtering confidential data.

FIG. 58 is a table illustrating a traceback report.

FIG. 59 is a flowchart illustrating a technique for tracing an animal’s location history.

FIG. 60 is a flowchart illustrating a technique identifying diseased animals.

FIG. 61 is a perspective view showing the major components of a feed delivery apparatus.

FIG. 62 is a schematic perspective view illustrating the internal components of the main cabinet
shown in FIG. 61. '

FIG. 63 is an enlarged, perspective view of a typical foot portion and isolation pad of a support
leg of the apparatus of FIG. 61.

FIG. 64 is an enlarged, front elevational view of the main cabinet shown in FIG. 61, the cabinet
panels having been removed to show the internal parts of the machine.

FIG. 65 is an enlarged, perspective view of the weigh frame subassembly of the apparatus shown
in FIG. 64.

FIG. 66 is an enlarged, fragmentary, perspective view of a load cell in a weigh tower of the
weigh frame of FIG. 65, the remainder of the weigh frame being broken away. .

FIG. 67 is an enlarged, fragmentary perspective view of a portion of the weigh hopper
subassembly of the weigh frame shown in FIG. 65.

FIG. 68 is a fragmentary top perspective view of a dry additive dispensing means portion of the
apparatus of FIG. 64, shown mounted on the main frame assembly of FIG. 64.

FIG. 69 is a fragmentary top perspective view of the mixing vessel and associated components

of the main frame assembly shown in FIG. 64.

-6-
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FIG. 70 is a plumbing diagram for the fluid components of the feed delivery apparatus.

FIG. 71 is a schematic view of the air flush system for the weigh hopper portion of the
apparatus.

FIG. 72 is a flow diagram illustrating the logic of a computer program which controls the weigh
means of the present apparatus.

FIG. 73 is a flow diagram illustrating the logic of a computer program which controls all
machine operating sequences and functions other than the weigh functions illustrated in FIG. 72.

FIG. 74 is an electrical control schematic diagram for the illustrated apparatus.

FIG. 75 is a flow diagram illustrating the logic of a computer program which controls alternative
volumetric metering and dispensing functions of the illustrated apparatus.

FIG. 76 is a schematic view illustrating a system in which microingredient additive concentrates
are dispensed directly into a mixing vessel from individually weighed storage containers.

FIG. 77 is a schematic view illustrating a system in which dry additive concentrates are
dispensed by weight into a weigh hopper while liquid additive concentrates are metered by volume
directly into the mixing vessel.

FIG. 78 is a schematic view showing a systen in which different additive concentrates can be
dispensed into different weigh hoppers simultaneously and the different weigh hoppers discharged either
independently or simultaneously and either after the weighing of each additive or cumulatively after the
cumulative weighing of multiple additives in each hopper.

FIG. 79 is a flow diagram illustrating the logic of a modification of the computer program of
FIG. 75 which controls a hybrid volumetric-weight system of measuring the amounts of microingredients
dispensed using apparaths of the general type shown in FIG. 76.

FIG. 80 is a schematic diagram of a system for assigning feed to each feed bunk.

FIG. 81 is a schematic view showing data transfer between the portable and host computer of
FIG. 80.

FIGS. 82A and 82B are a flowchart illustrating the computerized operation of the system of FIG.
80.

FIG. 83 is a schematic diagram of a system for delivering feed to each feed bunk.

FIGS. 84A and 84B are a flowchart illustrating the computerized operation of the system of FIG.
83.

DETAILED DESCRIPTION
Throughout this disclosure, the singular terms “a,” “an,” and “the” include plural referents unless
the context clearly indicates otherwise. Similarly, the word “or” is intended to include “and” unless the
context clearly indicates otherwise. The word “animal” is intended to include the broad genus of animals

as well as the subgenera of ruminant animals, animals raised for food production, and cattle, unless the
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context clearly indicates otherwise. As used herein, the word “respiratory” is intended to refer to the
entire respiratory system and immediately adjacent structures, including the lungs, pleura and
mediastinum, unless the context clearly indicates otherwise. As used herein, the phrase “degree of
respiratory damage” is intended to include the presence or absence of damage, as well as the extent of
damage, unless the context clearly indicates otherwise.

Disclosed herein are 2 method and a system for evaluating respiratory or circulatory condition in
animals and for managing the animals accordingly. Unlike external animal characteristics, the condition
of an animal’s respiratory and circulatory systems is not readily apparent from a superficial examination.
Respiratory and circulatory condition, however, such as respiratory damage from past respiratory disease,
is one of the most important aspects of an animal’s health.

Although the majority of this disclosure is directed to the evaluation of respiratory condition, it -
should be apparent that similar techniques can be used for the evaluation of circulatory condition. For
example, the ultrasonic and radiographic imaging techniques described below can be used to generate
images of an animal’s heart or lymph nodes in addition to its lungs. Information from these images then

can be used to make management decisions regarding the animal.

Imagin

Some embodiments of the disclosed method include imaging at least one lung of a live animal.
Several techniques can be used to image the lungs of live animals, such as ultrasonography, radiography
(e.g., standard x-ray and computerized axial tomography) and magnetic resonance imaging. Of these
techniques, ultrasonography is the least expensive and is particularly well suited to use on large animals
raised for commercial food production. |

Ultrasound imaging involves the direct introduction of high frequency sound waves from a
transducer into the tissue to be evaluated. The echo resulting from these sound waves can be recorded as
an image that provides valuable information about the internal characteristics of the tissue. The time
delay between transmitting the sound waves and recording the echo can be used to indicate the depth of
the tissue being imaged. The intensity of the echo can be used to distinguish between different types of
tissue, because different materials have different levels of acoustical impedance. In this way, internal
structures can be visualized, including overall organs and structures on or within organs, such as lesions.

Ultrasound imaging conventionally has been used in the obstetric care of livestock and to
measure various livestock characteristics, such as back fat thickness and marbling. In very limited
circumstances, ultrasound imaging also has been used to view the thoracic organs of live animals,
including the lungs. There are two journal articles that describe ultrasound imaging of the lungs of cattle:
U. Braun, ef al., “Ultrasonographic Findings in Cattle with Pleuropneumonia,” Vet. Rec. 141: 12-17
(1997) and U. Braun, ef al., “Ultrasonography of the Lungs, Pleura, and Mediastinum in Healthy Cows,”
Am. J. Vet. Res. 57(4): 432-8 (1996). These articles are incorporated herein by reference. Both of these
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articles describe ultrasound imaging for the purpose of diagnosis of current ﬂisease rather than to evaluate
damage from past disease.

Some embodiments of the disclosed method include imaging the lungs of live animals while the.
animals have substantially no symptoms of active respiratory illness. In these and other embodiments,
imaging is not performed for the purpose of diagnosing current disease, but rather for the purpose of
gathering information about respiratory condition that can be useful for future management decisions.
Lung imaging can be conducted at various times during the lifecycle of an animal. At certain times,
information about an animal’s respiratory condition is more useful than at other times. In some disclosed
embodiments, lung imaging is conducted shortly before a management decision, such as the sale of an
animal or the slaughter of an animal. For example, lung imaging can be conducted at auction before an
animal is sold, upon purchase of an animal for grazing or feeding or while the animal is undergoing finish
feeding at a feedlot. Lung imaging also can be conducted at a time unrelated to the timing of a
management decision. Information from such lung imaging can be recorded for later use. The process of
recording and using information from lung imaging is described in greater detail below.

Most livestock require periodic maintenance. To improve efficiency, lung imaging can be
conducted in conjunction with other maintenance. For example, lung imaging of cattle can be conducted
while the cattle are receiving treatment in a chute or cattle working area. Some embodiments of the
disclosed system include a measuring station. The imaging equipment can be stationary or mobile.
Efficiency can be improved by successively imaging the lungs of two or more animals.

The procedure for imaging the lungs of animals can be derived from the imaging procedures
used in other contexts. For example, ultrasound imaging procedures for imaging the lungs can be derived
from obstetric ultrasound imaging procedures. For example, the lungs of cattle can be imaged with the
same equipment used in back fat and marbling measurements. Suitable ultrasound devices include the
Alkoa 500 with a 3.5 MHz transducer.

The transducer used in ultrasound imaging can be positioned externally or internally. If
positioned externally, the skin on the thorax in the region of the lungs may be prepared prior to imaging.
This preparation can include removing hair and applying a transmission gel or liquid. In cattle, the lungs
generally can be observed in the area between the seventh intercostal space and the twelfth intercostal
space. To produce images of the lungs, the transducer can be scanned along each intercostal space with
its long axis paratlel to the long axis of the ribs. The transducer can be positioned internally, for example,
by sedating the animal and routing the transducer through the animal’s esophagus. This technique is best
for imaging the mediastinum rather than the outer portions of the lungs.

In some disclosed embodiments, ultrasound imaging is combined with an auditory evaluation of
internal tissue characteristics. For example, a device can be used that includes both an ultrasound
transducer and a stethoscope. Combining these instruments allows for the simultaneous visual and

auditory evaluation of the internal tissue. The combined device can include, for example, a stethoscope
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mounted to an ultrasound transducer such that the diaphragm of the stethoscope is substantially coplanar
with the portion of the transducer intended to contact the animal. The acoustical tubing leading to the
diaphragm can be integrated with the wiring leading to the transducer. Sounds generated within the
interna] tissue also can be detected electronically. These sounds then can be reproduced in an earpiece or

some other transmission device.

Evaluation of Images

A significant amount of information can be gathered from images of the lungs of live animals.
For example, these images can provide information concerning both present and past respiratory disease.
Present respiratory disease may be observed, for example, as an accumulation of fluid in the pleura.
Damage from past respiratory disease may be observed, for example, as scarring, fibrosis, necrosis or
other types of lung lesions. Some embodiments of the disclosed method are directed primarily to the
evaluation of damage from past respiratory disease.

Evaluation of the images can be performed at the time of imaging or at a later time. In some
disclosed embodiments, a technician images the lungs and records the images, which then can be
evaluated by another technician or a veterinarian. Each animal can be assigned a respiratory damage
designation corresponding to the animal’s degree of respiratory damage. For example, the evaluator may
assign a qualitative designation (e.g., good, average or poor) or a quantitative designation (e.g., the
percentage of damage).

Lung lesions in animals are similar in appearance to lung lesions in humans. Thus, information
regarding evaluating lung lesions in humans can be used as a guide in the evaluation of lung lesions in
animals. Similarly, information regarding evaluating lung lesions in one type of animal can be used as a
guide in the evaluation of lung lesions in another type of animal.

Both ultrasound and radiographic images typically are grayscale images. In such images, 2
healthy animal lung typically appears with a dark gray border and a lighter gray interior. Lung tissue
affected by an active respiratory disease typically appears darker than healthy lung tissue. Lung tissue
damaged by a past respiratory disease typically appears even darker than lung tissue affected by an active
respiratory disease. In some cases, lung tissue damaged by a past respiratory disease is very dark gray or
black. Thus, darkened portions of ultrasound and radiographic images of the lung are evidence of active
or past respiratory disease. Additional information can be gathered from the locations of the darkened
portions. Respiratory disease typically is most severe in the bottom portion of the lung. Therefore,
ultrasound or radiographic images that show dark gray or black areas in this bottom portion are strong
evidence of active or past respiratory disease. The exact grayscale intensity differences between healthy
lung tissue, lung tissue affected by active respiratory disease and lung tissue damaged by past respiratory
disease can be discerned by comparing images from several animals, including animals with each of these

conditions.
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Livestock Management
Information gathered from images of the lungs of live animals can be used to make management

decisions regarding the animals. Such management decisions can include decisions regarding the
treatment, care or disposition of the animals. Some examples of animal management decisions, as well as
other relevant information, can be found in U.S. Provisional Patent Application No. 60/645,462 and U.S.
Patent Nos. 6,805,075, 6,736,272, 6,592,517, 6,579,236, 6,547,726, 6,516,746, 6,318,289, 6,200,210,
6,135,055, 6,131,744, 6,000,361, 5,836,880, 5,803,906, 5,673,647, 5,573,002, 5,401,501, 5,369,032,
RE34,776, 5,340,211, 5,315,505, 5,219,224, 5,008,821, 4,910,024, 4,889,433, 4,815,042, 4,733,971,
which are incorporated herein by reference.

After evaluating respiratory damage, such as from an ultrasound or radiographic image, the
designation corresponding to the degree of respiratory damage can be recorded. To facilitate recordation
of the respiratory damage designation, some embodiments of the disclosed system include a data entry
device near the measurement station where the respiratory damage is imaged or evaluated. Each
designation can be associated with a unique identifier for the animal being assessed. This facilitates later
reference to the respiratory damage designation to inform future management decisions. In some
disclosed embodiments, the respiratory damage designation is entered and stored in an electronic
database. In these and other embodiments, a user may be able to review the respiratory damage
designation for each of a plurality of animals from a location remote from the animals.

As discussed above, livestock with significant amounts of respiratory damage from past
respiratory disease typically do not perform as well as other livestock at the feedlot, do not respond as
well as other livestock to treatment for active respiratory disease and produce lower quality meat than
other livestock. According to some embodiments of the disclosed method, livestock managers can use
the knowledge that certain animals will or will not have these undesirable characteristics to make better
management decisions.

One management decision that can be informed by knowledge of respiratory damage is the
purchase of an animal. Some disclosed embodiments include providing a respiratory damage designation
to a buyer to aid the buyer in a decision regarding the purchase of an animal. Naturally, animals with a
greater degree of respiratory damage may be purchased for a lower price than animals with a lesser
degree of respiratory damage. In some cases, a lower purchase price may offset the additional risks
associated with investing in an animal with significant respiratory damage.

Aside from purchase of an animal, respiratory damage information also may be useful for
determining whether to treat an animal for a respiratory illness diagnosed after the respiratory damage
information is gathered. As discussed above, treatment can include the administration of drugs, which
can be expensive. A decision may be made, for example, not to incur the expense associated with

treatment of animals with significant respiratory damage from past respiratory disease because these
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animals are less likely to recover than other animals. Alternatively, a decision may be made to treat
animals with significant respiratory damage from past respiratory disease more aggressively than other
animals if such treatment may prevent the otherwise likely death of such animals. .

Other management decisions that may be affected by an animal’s respiratory condition include
how the animal should be fed and housed prior to slaughter. Typically, livestock are fed at a feedlot for
several months prior to slaughter. Animals with significant respiratory damage gain less weight per day
at a feedlot than other animals. Thus, a decision can be made to lessen or avoid the expense associated
with the animal’s stay at a feedlot. For example, animals with significant respiratory damage can be
housed at a feedlot for shorter amounts of time than other animals or sent directly to slaughter without
spending any time at a feedlot. The rates of respiratory disease increase dramatically while an animal is
housed at a feedlot and animals with significant respiratory damage are less likely to recover from
respiratory disease than other animals. Thus, bypassing the feedlot stage or shortening the amount of
time an animal is housed at a feedlot also may help prevent the premature death of animals with
significant respiratory damage. If an animal is sent to a feedlot, the animal’s respiratory condition may
affect management decisions regarding how the animal should be fed. Animals with significant

respiratory damage, for example, may require less feed than other animals.

Electronic Cattle Management

This subsection describes various process steps and system components for electronic animal
management. These process steps and system components can be used in conjunction with evaluation of
an animal’s respiratory or circulatory condition, as discussed above. For example, information gather by
imaging and evaluating an animal’s respiratory or circulatory system, such as respiratory damage
designations, can be entered into the described electronic system components and processed alone or with
other animal characteristics as described below.

FIG. 1 illustrates a feedlot 10 which would typically include a series of feed pens (not shown)
where cattle would be fed selected feed rations and watered during their stay in the feedlot. For example,
four feed pens A, B, C and D are illustrated schematically in FIG. 7. In addition to feed pens, a feedlot
incorporating the cattle management system and method includes an alley 12 leading through a series of
manually or power-operated gates 14, 16, 18 and a one-way gate 20 to a chute 22.

The alley 12 leads from an alley 24, which communicates with-both feed pens and receiving and
holding pens, where cattle are received and held for a short period upon their delivery to the feedlot from
a producer. The intersection of alley 24 and the alley 12 leading to the chute 22 is gated as indicated at
26 and 28 to control the admission of caitle into alley 12 leading to the chute and to conirol the exit of
cattle from sorting pens indicated at 30.

Gates 14, 16 and 18 subdivide the upper curved portion of the alley 12 into cattle holding

sections 190, 192 of about 40 head apiece so as to control the delivery of cattle into a crowding section 32
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through a crowd gate 18. The crowding section 32 narrows from its entrance to the one-way gate 20 so
that cattle are forced single file through the gate 20 and into the chute area 22 which is a single-file chute.

Chute section 22 is subdivided into a series of longitudinally arranged stations 34, 36, 38, 40 and
42. These five stations are separated from one another and from the entrance 44 to the chute by entrance
and exit gates 46, 48, 50, 52, 54, 56. The stations defined by these gates are only large enough to receive
one animal at a time. The opening and closing of these gates are controlled by position sensors such as
photoelectric cells under computer control to control the one at a time movement of animals through the
chute. A larger scale depiction of the chute will be seen in FIG. 5.

Just downstream of the single-file chute are a series of the previously mentioned sorting pens 30, -
there being nine such pens illustrated in FIG. 1, including pens 304, 30B, 30C, 30D, 30E, 30F, 30G, 30H
and 301. Below these pens in FIG. 1 is an alley 58 leading from the left-hand pen exits to the alleys 12
and 24. In addition, there is a single-file narrow alley 60 between the left-hand series of sorting pens
30A, 30C, 30D, 30E, 30G and the right-hand series of sorting pens 30B, 30D, 30F and 30H. From the
layout of FIG. 1 it will be apparent that any animal proceeding through the chute and not sorted into one
of the sorting gates 30A-30H will automatically end up in sorting pen 301

Alley 60 is normally isolated from the entrances to each of the eight sorting pens 30A-30H by a
computer-operated entrance gate 62 at the entrance to each sorting pen. It will be noted that there is no
entrance gate to the final sorting pen 30L. Each sorting pen also has an exit gate 64 at its opposite end
opening into an alley used to direct the cattle from the sorting pens to another destination to be described
in greater detail below. The exit gates 64 on pens 30A, 30C, 30E and 30G on the left-hand side of the
alley 60 in FIG. 1 open into an alley 66 leading through control gates 68, 70 back to alley 58 where cattle
can be directed either back through alley 12 or into alley 24 leading to the feed pens.

Each station of the single file chute 22 is set up either to prepare each animal for measurement or
processing, or to actually measure or process the animal. For example, in FIG. 1, station 34 is termed the
“get ready” station where one animal is admitted from the chute entrance area 44. Once the animal enters
the “get ready” station 34, gate 46 closes and gate 48 remains closed so the animal remains isolated at
that station. Then gate 48 is opened so that the animal enters the next station 36. Station 36 is where
certain external dimensions of each animal are measured. This is preferably done through a video-
imaging device or scanner suitable for this purpose such as one known commercially as an MSI Scanner
available from Cattle Scanning Systems (C.S.S.) of Rapid City, S. Dak. Another video-imaging
measurement system for cattle is disclosed in Hayes, U.S. Patent No. 4,745,472,

After the animal’s external dimensions are measured, gate 50 is opened and the animal proceeds
into the third station 38 in the chute, which contains a scale on which the animal is weighed. The scale
used can be any of a number of commercially available scales but should be capable of generating an
electronic signal for recording the weight at a remote location. Also at the scale station or at another

desired station, an electronic identification (EID) tag is attached to the animal’s ear. This EID tag
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remains attached to the animal throughout its residence in the feedlot and its shipment to the packing
plant where it is removed upon slaughter. Through this EID tag, the animal can not only be identified but
its location can be tracked and its measurement and performance data.correlated to the animal throughout
the duration of its feedlot stay, through its shipment to the packing plant, and until slaughter. One
suitable EID tag for this purpose is manufactured by Allflex International and is described in greater
detail in U.S. Pat. No. 5,315,505. The disclosure of U.S. Pat. No. 5,315,505 is incorporated herein by
veference. The Allflex EID tag is a transponder which operates through a nearby antenna and an
integrator reader also available from Allflex International. Each EID tag emits a signal unique to the
animal to which it is attached, which is electronically “read” by the antenna and communicated to a host
computer via a computer interface unit.

After an animal’s weight is recorded and its EID tag attached, it moves through gate 52 to the
next measuring station 40 where its internal backfat content is measured using an ultrasound measuring
means and technique. For this purpose, the animal must be held fairly still, station 40 is a “squeeze
chute,” well known in the feedlot industry. The squeeze chute has a rear gate that pushes against the rear
of an animal while its head is stabilized in a “head catcher.” The ultrasound measuring system used at
station 40 is similar to the experimental system used by Professor John Brethour at Kansas State
University’s Fort Hays Experiment Station, described in the September, 1994 issue of D J Feeder
Management magazine. While the animal is within measuring station 40, circulatory or respiratory
system imaging also can be performed, as discussed above.

After backfat measurement, the gate 54 is opened and the animal proceeds to station 42 for
processing. Station 42 is also a squeeze chute. Typically, processing at station 42 will include individual
drug administration, growth hormone implantation, castration and dehorning. After processing, the chute
gate 56 is opened and the animal is sorted into one of the sorting pené in a manner to be described
hereinafter.

The enlarged schematic version of the single-file chute 22 shown in FIG. 5 is sufficiently similar
to the chute 22 shown schematically in FIG. 1 that the same reference numerals will be used in describing
both chutes. With reference to FIG. 5, it includes the same five processing and measuring stations 34, 36,
38, 40 and 42 as in FIG. 1. However, at the downstream end of the chute 22 of FIG. 5 there are only
seven sorting pens 30 shown and designated sort pens 1-7, rather than nine such pens as shown in FIG. 1.

As shown most clearly in FIG. 5, the single-file chute includes at its downstream end just
downstream of chute exit gate 56 from the processing station 42 a pair of access gates 72, 74 for the
admission of feedlot personnel into the chute when necessary. These gates may be manually operated.

From FIG. 5 it will also be apparent that sorting into one of the several sorting pens is
accomplished after each animal proceeds through all five stations of the chute by opening an entrance

gate to one of the sorting pens while the others remain closed. Thus, for example, if an animal is to be
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sorted into sorting pen 3 in FIG. 5 its entrance gate 62 would open to the position 62a shown while the
entrance gate 62 to all other sorting pens remain closed, thereby directing the animal into sorting pen 3.

As previously mentioned, each sorting pen entrance gate 62 and each of the chute gates 46, 48,
50, 52, 54 and 56 is operated via position sensors indicated schematically at 76 in FIG. 5 in conjunction
with a host computer 78 through chute gate interfaces indicated schematically at 80. Similarly, sort pen
entrance gates 62 are operated by the position sensors 82 controlled by the host computer 78 through the
sort gate interfaces 84.

The measurement taken at each of the measuring stations 36, 38 and 40 of the chute, for each
animal passing through the chute, transmits a signal indicative of the measurement for that animal
through an appropriate interface to the host computer 78, where the measurement data is entered and
stored for use in calculating various performance characteristics of the animal.

Each measurement is correlated with a specific animal through the animal’s EID tag as it passes
from station to station through the chute. More specifically, the video imaging measurement (VIM) data
is transmitted through a VIM interface 86 to the host computer 78. Weight data for the same animal is
transmitted from the scale at station 38 through a scale interface 88 to the host computer 78. Then the
ultrasound data for the same animal is transmitted through the USBF interface 90 to the host computer
78. The ultrasound data can include, for example, backfat data and respiratory condition data. Finally,
any drugs administered to the animal or other procedures performed on the animal at the processing
station 42 are transmitted through the processing interface 92 to the host computer where such data is
correlated with the animal processed.

Reference is made to the aforementioned U.S. Pat. No. 5,315,505 for a detailed description of
how animal health data and drug administration data would be entered into the host computer from a
processing station for a given animal.

With reference to FIG. 2, a pen sorter 94 is disclosed. There could be one or several pen sorters
94 in a feedlot. Also, it is possible that the sorting portion of the pen sorter 94, which portion is to be
described presently, could be designed as a portable unit that would be transported to a particular feed
pen within the feedlot for use there within the 30 days or so prior to scheduled shipment of the group of
animals within the feed pen so that the shipment date for each animal in the pen could be optimized for
maximum feed efficiency and value.

In any case, the pen sorter is designed to enable weighing of individual animals on a frequent
basis, such as daily or even more frequently, without removing the animals from their feed pens and
without the need to send them back through the single-file chute described with respect to FIGS. 1 and 5.

The illustrated pen sorter 94 is subdivided into two feed pens 95, 96 designated feed pen A and
feed pen B, separated by a partition or fence 97. Each feed pen in turn is also separated by partitions 98,
99 from adjacent water pens 100, 101, designated water pen A and water pen B. Water pens A and B are,

in turn, separated from adjacent shipping pens 102, 103 by partitions 104, 105, the shipping pens being
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designated ship pen A and ship pen B. The ship pens in tumn are separated from one another by another
fence or partitions 106. Bach feed pen includes a feed bunk 108 into which the daily feed ration of the
animals in those pens is deposited and to which the animals in the feed pen have ready access. The water
pens and ship pens are provided with respective watering troughs 110, 111, 112 and 113 so that the
animals within those pens can access drinking water as desired.

The heart of the pen sorter 94 is its array of gates for directing animals in the feed pens A and B
to desired locations within the larger confines of the pen sorter 94, on an individual animal basis, based
on measured performance characteristics of each animal, other data such as market conditions, and a
desired shipping date.

First it should be noted that animals within feed pen A are free to pass between such pen and its
adjacent water pen A through a two-way gate 114 to access feed and water as desired. The same is true
with respect to animals within feed pen B through a two-way gate 115 between feed pen B and water pen
B. However, unless desired by feedlot personnel or dictated by the management system, cattle cannot
pass from one feed pen to another or from one water pen to another and cannot pass from either water pen
into either shipping pen.

A single scale stall 116 is positioned between water pen A and water pen B and is sized to accept
one animal at a time. The scale stall is equipped with one scale at 117, which can be of a type similar to
that used in the scale station of the single-file chute as previously described. The scale is set up to
transmit automatically the weight reading of an animal through a suitable interface to the host computer.
To identify the animal being weighed, the stall is also equipped with an EID tag identification means as
previously described for receiving and transmitting the identification of an animal being weighed to the
host computer.

Access to the scale stall is either from feed pen A or feed pen B, as desired, through one of two
shuttle gates 118, 120. Both shuttle gates 118 and 120 comprise a pair of parallel gate arms 121, 122
which move in unison from a scale entrance position, as shown with respect to shuttle gate 120, to a scale
blocking position, as shown with respect to shuttle gate 118 in FIG. 2. When in its scale blocking
position, each shuttle gate has its arms 121, 122 directed toward a one-way gate leading into the adjacent
water pen. For example, feed pen A shows shuttle gate 118 with its shuttle arms in a position for
directing animals through the one-way gate 124 into water pen A. When shuttle gate 120isina
comparable position, its arms would direct caitle through a one-way gate 126 into water pen B. Thus,
depending on the position of shuttle gate 118, animals from feed pen A can be directed either through
one-way gate 124 into water pen A or into the scale stall 117. A one-way gate 128 at the entrance to the
scale stall prevents an animal that has entered the scale stall from backing out. Similarly, an animal
within feed pen B can be directed by shuttle gate 120 either into the scale stall 117 to be weighed or
through the one-way gate 126 into water pen B.
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Of course, it will apparent that an animal in feed pen A or in feed pen B can at any time pass
through the two-way gates 114 and 115 between those pens and their respective water pens A and B, and
back again to their respective feed pens. It will also be apparent that any animal within water pen A can
also pass through a one-way gate 130 back to feed pen A. However, unless other control gates are
operated, an anjmal in water pen A cannot pass to either shipping pen A or shipping pen B or into feed
pen B. Similarly, any animal in water pen B can pass through either the two-way gate 115 or a one-way
gate 132 back to feed pen B but cannot pass into shipping pen B, feed pen A or water pen A without
operation of appropriate control gates.

Once an animal is within the scale stall 116, it must pass forwardly out of the stall through a
complex array of sorting gates indicated generally at 134 into one of four pens, either water pen A,
shipping pen A, water pen B, or shipping pen B. The operation of the sorting gate array 134 is under
computer control. The scale stall 116 is provided with an EID tag antenna to identify the animal within
the scale stall to the computer system, which then determines which pen the animal is to proceed to from
the scale stall, after which the computer operates the sorting gate array 134 in a manner to direct the
animal to the appropriate pen.

Sorting gate array 134 includes three controllable shuttle gates 136, 137 and 138. In addition, it
includes a one-way gate 140 leading from the sorting area just downstream from the scale stall into water
pen A, a one-way gate 142 leading from the same sorting area into shipping pen A, a third one-way gate
144 leading from the sorting area into shipping pen B and a fourth one-way gate 146 leading from the
sorting area into water pen B.

The following will illustrate that an animal in, for example, feed pen A can be directed through
the scale stall 116 and then either back to feed pen A, to feed pen B, to shipping pen A or to shipping pen
B. The same is true with respect to an animal in feed pen B. Thus, pen sorter 94 is capable of effecting a
four-way sort.

To illustrate, an animal in feed pen A with the shuttle gate 118 in the position shown, can pass
freely between feed pen A and water pen A and back to feed pen A. However, with the shuttle gate 118
shifted to its position shown in dashed lines in FIG. 2, an animal in feed pen A will be directed through
the one-way gate 128 into the scale stall 116 where it will be weighed and identified to the computer
through its EID tag. The computer will then determine to which pen it should be sorted from the scale
stall and actuate the appropriate gates to accomplish the desired sort. For example, if it is desired to
return the animal to feed pen A, sorting gate 136 is shifted downward to its dashed line position shown
thereby allowing the animal to move through the sorting area and through the one-way gate 140 back to
water pen A where it can move freely back to feed pen A, either through the two-way gate 114 or the
one-way gate 130. .

If it is desired that the animal be sorted from feed pen A to feed pen B, sort gate 136 is shifted

upward to its dashed line position shown, allowing the animal to travel from the scale stall freely through
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the sorting area and one-way gate 146 to water pen B, from which the animal can move freely through
either two-way gate 115 or one-way gate 132 1o feed pen B.

If it is desired that the animal move from the scale stall 116 to shipping pen A, sort gate 136 is
moved to its downward position in FIG. 2 and control gate 137 is moved to its upward position shown in
dashed lines in FIG. 2, enabling the animal to travel through the sorting area and through one-way gate
142 into shipping pen A.

Ifit is desired that the animal move from the scale stall to shipping pen B, sorting gate 136 is
moved upward, control gate 138 is moved downward to its dashed tine position, and the animal can thus
move freely through the sorting area and one-way gate 144 into shipping pen B.

From the foregoing it will be understood that animals within feed pens A and B can be weighed
as frequently as desired and sorted four ways without moving the animals any appreciable distance. Thus
the pen sorter 94 provides an ideal finishing pen for use in determining the exact day within a shipping
window of several days when an animal should be shipped to the packing plant for slaughter to realize the
maximum return on the investment in such animal, considering animal performance, market conditions
and feed efficiency.

FIG. 3 illustrates a hypothetical timeline in the management of cattle. Upon arrival of a lot of
cattle in the feedlot, or before, the prior history of the lot would be entered in the host computer 78, as
indicated at 148. Such prior history data is illustrated, for example, in the cattle received report by “load”
shown in Table 3A. The report indicates such things as the date the load was received, the load number,
the number of head in the load, the sex of the cattle in the load and the average weight of the animals in
the load. Tt also indicates cost information. It also gives information such as the age of the catile, the
breed, the type of pasture the load has been on and health, nutrition, stress and weather conditions
applicable to the load. It also indicates the number of days the load has been feeding on pasture. Some or
all of this data may be used in later calculations by the computer to determine the optimum end date
(OED) or days to finish (DTF), of the group or individual animals in the group. This date is also
sometimes referred to as the optimum marketing or shipping date.

On the day of their arrival, indicated on the timeline at 150, each animal in the load is measured,
processed and electronically identified with an EID tag in the one-way single-file chute 22 previously
described. Then, if desired, the measured and processed animals may be sorted into the sorting pens 30 in
a rough sort by type (breed), weight, age, or a first estimated OED or DTF, although such a first “rough™
first sort is optional.

From the sorting pens, the animals are moved to feed pens, either by sort or on an ad hoc basis,
where they are fed for a period of time, such as 45 days as shown in FIG. 3, although possibly
substantially longer than that.

If a 45 day weight or measurement is desired for the animals, they would be moved from their

feed pens on the 45th day as indicated at 152 back through the single-file chute, where they would be
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remeasured. From the initial measurement and remeasurement data, the performance of each animal
would be calculated by the computer, and its performance assessed. The animals would then be sorted
into the sorting pens 30 according to their performance characteristics. Poorly performing animals would:
be culled from the group and removed from the feedlot operation as “salvage.” The remaining resorted
animals would be returned to the feed pens according to their sorts. Animals with respiratory or
circulatory damage indicated by imaging also can be moved to the salvage group.

Then 60-120 days into the feeding period, indicated by the range 154 in FIG. 3, the animals from
at least two feed pens at once would be moved from their pens back through the single-file chute for
remeasuring once again on an individual basis. The data from these measurements together with prior
data for each animal would be used by the computer to calculate a new OED or DTF for each animal and
other performance criteria, such as average daily gain (ADG) and feed proration for each animal. From
the single-file chute the animals would be resorted once again according to predetermined criteria such as
DTF or OED. A projected shipping sequence for each animal could also be calculated at this time. Then
the animals would be returned to the feed pens according to the newly determined sorts. The animals
then could be removed from their pens for shipment according to their calculated shipping sequence.
Whenever an animal is moved in the feedlot, its identification and data, via computer, moves with it. Its
location at any time can be determined remotely by computer, and its performance data assessed.

Alternatively, a portable pen sorter of the type shown in FIG. 2 could be installed in the feed
pen. Each animal would be carefully monitored and weighed, perhaps on a daily basis, until it reached its
optimum shipping weight or value, at which time it would be shipped to the packer, indicated at 156.

Alternatively, animals within the feed pens could be sent to a finishing pen such as the pen sorter
94 shown on FIG. 2 where it would be confined, monitored and weighed frequently within a shipping
window such as a 30 day shipping window. Within that shipping window indicated at 158, each animal
as determined by frequent weight checks and market conditions, would be directed from its feed pen,
such as feed pen A or feed pen B in FIG. 2, to appropriate shipping pen A or B when it is ready for
shipment.

Alternatively, during an animal’s shipping window, the animal could be weight checked simply
by sending it back through the single-file chute periodically until it reaches its ideal shipping weight, at
which time it would be shipped to the packer 156.

Alternatively; a specific shipping date for a given animal could be determined by issued
inspection while the animals are within their 30-day shipping window.

When the animal leaves the feedlot, its EID tag travels with it. Its historical and performance
data records would be maintained by the feedlot, indicated at 160, and also transmitted to the producer,
indicated at 162. At the same time, the packer would record the carcass data for each slaughtered animal,
identified by its EID tag, and transmit the carcass data, as indicated at 164, to the feedlot and producer for

correlation with the animal’s live performance data from the feedlot.
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The correlation can be useful to the feedlot in projecting optimum end dates (OED), initial feed
proration and production costs for future animals of a given type and similar history. This data can also
be useful to cattle producers in determining which breeds and individual breeding animals are most
desirable from the standpoint of market value and producing the best quality of beef. The important thing
to note is that the performance of each animal is tracked on an individual basis from the time it arrives in
the feedlot until the time it is shipped and slaughtered, when its carcass data is collected and correlated
with its performance data for use by the feedlot and producer in managing future beef production.

Another important feature of the system is its ability to update an individual animal’s
performance projections on a daily basis. For example, the DTF for an animal will be current for the day
the projection is assessed. The same is true for other projections such as projected weight, etc.

Although FIG. 3 illustrates one possible processing sequence of cattle including measuring and
remeasuring steps and sorting and resorting steps for optimum feed efficiency and return, many other
sequences are possible as illustrated in FIGS. 4A, 4B and 4C. For example in the sequences of FIGS. 4A,
4B and 4C the 45 day remeasurement is eliminated and instead a single 60-75 day remeasurement and
uniformity sort are performed.

Referring to FIG. 4A, a load of cattle is received in the feedlot at 166 and within a few hours,
measured at 167 and processed at 168 in the single-file chute. From the chute they are directed into the
feed pens at 169 without an initial sort. They are fed in the feed pens for 60-75 days, then returned to the
single-file chute for remeasuring at 170 and possibly reimplantation of a growth hormone, if necessary.
After remeasuring, the animals undergo a uniformity sort as determined by the computer, and directed
into the appropriate sorting pens 172. Upon completion of the sorting operation, they are returned to the
feeding pens 174 according to their sort groups and there fed for a period of 60 to 80 days. As the cattle
within the feed pens approach their individual optimum end dates they would be selected for shipment
either visually, by remeasurement at the single-file chute, or by frequent reweighing in a portable pen
sorter of the type shown in FIG. 2. Following selection at step 176 the animal would be shipped as at 178
to the packer.

The processing sequence of FIG. 4B for an individual animal is the same down through the
initial receiving, measuring and processing steps. However after measuring and processing, according to
FIG. 4B there is an initial sort step 180 that can be a rough type sort as in FIG. 3 or can be based on a first
rough estimated optimum end date for each individual animal. Following the first sort 180, the animals
are directed by sort group into feed pens at 169 for a feeding period of 60-75 days. At the end of the 60-
75 day period the animals are removed from their pens, either individually or in groups, and returned to
the single-file chute for remeasuring at 170.

After remeasuring in the single-file chute, each animal is resorted at 182 by the computer, which
opens the appropriate sorting gates of the sorting pens 30. From the sorting pens, the animals are

redirected back to the feed pens at 174 and placed into the pens according to their sorting groups. They
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remain in the feed pens for a period of 60-80 days, after which they are individually, or by group, selected

for shipment, according to their last calculated OED. As previously indicated, this selection for shipment

.- can be fine-tuned through the use of either a portable pen sorter or the pen sorter 94 of FIG. 2. After

selection, the selected animals are shipped at step 178 to the packing plant for slaughter, where the
carcass data and EID tag are collected.

The optional cattle processing procedure of FIG. 4C is the same as the procedure outlined in
FIG. 4A down through the initial sorting step 172. However, thereafter the animals, according to the
procedure in FIG. 4c, are directed back to the feed pens according to sorting group at step 173 for a
feeding period of only 30-40 days. Thereafter, the animals, or at least selected animals, from the feed
pens are removed to finish feed pens, such as pen sorters 94 in FIG. 2, for a finish feeding step 175 for an
additional 30-40 days, which represents the shipping window 158 indicated in FIG. 3. Within the finish
feeding pens, the animals can be sorted, resorted, weighed, reweighed and selected on an individual
animal basis for sorting to one of the two shipping pens A and B for shipment to the packer at step 178.

FIG. 7 illustrates, in greater detail, a representative caitle processing sequence in a feedlot. Steps
in the processing sequence are numbered 1-9 along the left-hand side of FIG. 7.

In step 1, as indicated at 184, several lots of cattle arrive at the feedlot at about the same time,
indicated as lots 1-4. When they arrive, the previous history data of the lots and individual animals in the
lots is entered into the host computer by data entry means (not shown) such as a computer keyboard. The
previous history, as already mentioned, may include information such as shown in Table 3A.

According to step 2, after the cattle arrive they are directed into receiving or holding pens 186,
typically by lot, where they are held just prior to initial processing. The time spent in the holding pens
186 will depend on when the lots arrived in the feedlot. For example, when they arrive in the middle of a
night, they would be retained in the holding pens until feedlot personnel arrive early the next morning to
process them. When ready for processing, the cattle from the holding pens 186 are directed through the
appropriate alleys to the one-way single-file chute 22 where they are one-by-one led through the various
chute stations, sequentially, including the get ready station 34, the video image measuring station 36, the
weighing station 38 and the ultrasound measuring station 40. During this process the EID and visual
eartags are applied as well, and the measurement data from each of these stations is transmitted through
the appropriate interfaces to the host computer 78 for recording, collection and storage. At the processing
station 42 each animal is implanted with a growth hormone, given medication as needed, and dehorned
and castrated as needed.

Using available information and data on the group being processed and the individual animals in
the group, an initial optimum end date (OED) is determined, either through calculation by the computer
or by the operator. A marketing target grade for each animal and for the group (an average) is also
assigned, either by the operator from a list of data or through calculation by the computer, depending on

the capability of the computer program used. In addition, at this point a projected feed intake for each
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animal is calculated and assigned and used in prorating the total feed ration used by a group of animals
within a single feed pen, so that a fairly accurate cost of feed per animal can be calculated and assessed to
the owner. '

Referring to FIG. 25, the process and formulas for calculating “days to finish” (DTF) is
illustrated, followed by an example calculation based on hypothetical measurements of an animal passing
through the single-file chute.

Referring to FIG. 26, an alternative method of calculating DTF for an individual animal is
disclosed. Following the figure is an example calculation based on hypothetical measurements taken at
two different measuring dates during an animal’s feeding period at the feedlot.

Using the method of FIG. 25, an animal arriving at the feedlot, after being measured in the
single-file chute, is calculated to have a projected DTF of 141 days. This represents the total number of
days the animal is projected to be at the feedlot before it is ready for shipment to the packing plant.
However, according to FIG. 26, the same animal using the different method of FIG. 26, is calculated to
have a DTF of 165 days, based on its initial measurements upon arrival at the feedlot.

In Table 1 there are set forth limiting factors to DTF projections based on maximum and
minimum live weight for the animal. An example calculation follows. According to the calculation, if a
maximum hot carcass weight of 800 pounds and a minimum hot carcass weight of 500 pounds is desired
in the end product, the maximum live weight of the animal should be 1230 pounds and the minimum live
weight of the animal should be limited to 768 pounds. Thus, if the OFW (optimum finish weight) as used
in the example calculation following FIG. 25 results in a maximum live weight that exceeds 1230 pounds
or 2 minimum live weight of less than 768 pounds, the maximum or minimum live weights from the
example calculation of Table 1 should be used in the FIG. 25 calculation rather than the optimum finish
weight (OFW) originally used.

1t will be noted that the formula and calculation of FIG. 25 includes a “Comell Cattle Systems”
formulation. This is a well-known formula in the cattle industry which includes inputs of OFW,
condition score (backfat measurement), current weight, ration, environmental factors, feed additives and
input program used.

FIG. 27 shows the calculation and the process of calculating feed proration to each animal as

determined following the first set of measurements at the single-file chute. FIG. 27 is followed by an

example calculation using the formula and method indicated in the figure. In the figure DMI indicates

dry matter intake for a given feed period and is indicated hereinafter as (DMI). In the same method of
calculation the ADG indicates the average daily gain for a given animal. All other measurements used in
the formula will be self-explanatory. As indicated in the formula, the frame score is determined by a
formula using both hip height and current weight. The condition score for an animal is determined using
both the backfat measurement and current weight. In the example, the proration of feed fed in a given

period (P1) is calculated for each animal. From the calculation a proration ratio is indicated and applied
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to the 780 total pounds of feed fed to a pen of four animals during the P1 feed period, resulting in a feed
period total proration of feed among the four animals as indicated in the last column of the calculation. It
will be noted that of the four animals, the proration ranges from a low of 190.9 pounds to a high of 206.2
pounds. This feed proration formula and calculation is used only for the first feed period following the
first measurement of the animals. Following the second and subsequent measurements, a different feed
proration formula and calculation is used as indicated in FIGS. 28a and 28b.

FIG. 29 illustrates how the calculations of DTF from 2FIGS. 25 and 26 (DTF1 and DTF2) can
be used to create an average DTF (DTF3) for use in projecting when an individual animal will be ready to
be shipped from the feedlot. The numbers used in 6FIGS. 25, 26 and FIG. 29 are coefficients that are
obtained empirically from experience feeding cattle at a prototype feedlot. The coefficients are defined

and correlated with the coefficient numbers used, in Table 2.
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The following example illustrates how a final DTF calculation can be made for determining

exactly when an animal should be shipped to slaughter, based on economics (value) and the prior DTF1

and DTF2 calculations of FIGS. 25 and 26. FIG. 30 is a graph that plots selling price (left-hand vertical

line) and backfat on the animal (right-hand vertical line) along two different curves, in terms of the

number of days the animal is on feed (DOF). From the calculations and plotting it is determined, in the

example, that the point P4 on the backfat curve should be selected for shipment of the animal. This is at

140 days into the feeding period, the most economical point for shipping. Beyond that point, the animal’s

backfat will exceed 0.7 inches, resulting in the animal’s carcass being degraded and thus becoming less

valuable. The P1 and P2 end points would result in a carcass with too much backfat. The P3 endpoint

would be below the backfat limit, so the animal can be fed beyond this point to increase its value.
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EXAMPLE

Individual Animal Final DTF Calculation

1) Input: Sex, Beginning Weight, OFW, Mature Weight, Breed, Hide, Age, Number of Head, Purchase
Date, Hip Height, Calculated Frame Score, Initial Back Fat, Flesh Condition Code, Ration
Composition/Energy, Environmental Factors.

2) Run Cornell Calculation Method One.fwdarw.Outputs for 6 periods on feed.

Average Weight for Period.

Dry Matter Intake for Period.

ADG for Period

DOF for Period

3) Calculation Gain for Period=ADG. DOF Period.

4) Period Feed Cost of Gain=DMI.times.DOF Period.times.Cost Per Pound+(Yardage cost per
day.times.DOF Period.div.Gain for Period)

5) Feed Interest Cost of Gain=Calculated for all except period one

6) Cattle Interest Cost of Gain for Period I=Daily interest rate.times.number of days in period=3$.div.the
gain (calculated by average weight for period less initial weight)

7) Total nos. 4)+5)+6)=Total incremental Cost of Gain

8) Calculate and project for all 6 periods and plot projection graph

9) Plot OFW (Mature Weight) on TCOG line at P-1 at 151 DOF to reach 1006 pounds (28% Body Fat
Target).

10) Plot the location where total incremental COG=Selling Price ($0.70/1b) on TCOG line at P-2 at 164
DOF to reach 1041 pounds.

11) Plot Back Fat Deposition Rate-use Initial Back Fat in the DTF2 Method Two calculation to determine
the rate. The rate is used to compound the initial back fat measurement daily for the entire period and is
plotted on the graph as BF.

12) Plot the 0.6 BF Target on the Fat deposition rate line at P-3 for 0.6 at 123 DOF to reach 920 pounds.
13) Final DTF Number in this case is P-4, which is the predetermined maximum Back Fat limit which is
selected by the computer program. This is calculated to be 140 DOF at 975 pounds. The final DTF
number cannot be P-1, P-2 or P-3 because:

2) P-1 exceeds Maximum BF to incur a dollar discount.

b) P-2 exceeds Maximum BF to incur a dollar discount as well as causing incremental cost of gain to
exceed selling price resulting in decreased profit.

c) P-3 is the original BF target but, since the animal is still making profit, it should be fed longer.

As soon as the animal exits the processing station 42 to enter the sorting pen area, the computer
78 has calculated the indicated characteristics of the animal, such as projected OFW, projected ADG,
projected DTF and a projected feed proration ratio according to the formula and process outlined in FIG.
27. At this point a sort may or may not be done as indicated at step 3A of the management process. Ifa
sort is to be done, it would likely be a rough sort by animal type, weight, or OED. At this point it would
usually be too early to cull animals from the feedlot because there is no performance data yet
accumulated on any animal.

In the illustration of FIG. 7 the measured and processed animals would go directly to step 4 of
the process, which is directly to one of four feed pens 188, feed pen A, feed pen B, feed pen C or feed pen
D. There they would be provided a selected feed ration and water for a selected period that may range
from 45-75 days but more typically in the 60-75 day range. During this first feeding period each animal’s

records are maintained and the cost of the feed ration delivered to each pen would be prorated among the
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individual animals for assessment to their respective owners.

At the end of the first feeding period, two or more of the feed pen cattle groups in the feed pens
A-D are selected for remeasurement at the same time. This selection may be based on one or more of
several factors such as the similarity of their group average OED or DTF, breed type, marketing target
yields or other factors. Each animal in the selected groups is directed back through, for example, the
alley 24 from its feed pen through the gates 26, 28 and back through the alley 12 leading to the single-file
chute. Once within the alley 12, the animals are led into two different holding sections of the alley as
defined by the manually operated alley gates 14, 16, 18 defining holding sections 190, 192. Each of the
holding sections 190, 192 is capable of holding approximately 40 head of cattle. From the holding
section 192 the cattle are led through a hydraulically operated crowd gate 18 into the crowding section 32
where cattle are directed one-at-a-time through a hydraulically powered one-way gate 20 leading to a
single-file entrance section 44 into the one-way chute 22.

Then the animals are admitted one at a time and single file into the chute 22 where they are
measured externally and intemally, and weighed once again. In the processing section 42 the animals
may also be reimplanted with a growth hormone as needed. The measurement data for each animal is
automatically entered into the computer 78 via data entry means coupled to the measuring apparatus and
there correlated with the EID of the animal.

With the historical data, original measurement data and the remeasurement data for each animal,
that animal’s performance through the first feeding period can be accurately calculated and gauged, much
more so than with the projected performance data from the original measurements alone. Thus, upon
remeasurement, each animal’s ADG, OFW and DTF (or OED) is recalculated and used as the basis for a
prediction of future performance and a shipping date or at least shipping window, using the methods
previously outlined with respect to FIGS. 25 and 26, and Table 1. In addition, each animal’s feed
proration is recalculated using the method and formula outlined in FIGS. 282 and 28b. This gives a much
more accurate feed proration for each animal than the initial proration determined according to FIG. 27.
This new feed proration will be used to calculate each animal’s feed intake for the next feeding period.
Of course, for the indicated calculations, both the rate of weight gain (ADG) and the total amount of
change (gain) and the fat (fat deposition rate) and external dimensions (frame, muscular growth) are used
in calculating the new projected DTF and OEW for each animal.

At the same time, each animal’s DTF as calculated is checked against any drug withdrawal and
safe-to-ship information available from the health history of the animal, also stored in the computer
system according to the system described in the aforementioned U.S. Pat. No. 5,315,505. Any OED or
DTF calculated by the computer or otherwise would be adjusted as dictated by the drug withdrawal and
safe-to-ship information from the animal health system and prior to any assignment of the animal to any
particular sort group. This drug withdrawal and safe-to-ship check might be done either by computer or

manually by the operator. Also before any growth promotant drug or implant is administered to the
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animal in the processing station, a decision would be made on whether to administer at all based on the
calculated DTF or OED, drug cost, and efficacy. In short, no growth promotant drug need be given if the
animal is predicted to remain.in the feedlot for only a short time following a remeasurement.

As each animal leaves the single-file chute, the computer has determined its sort group and
allocated a particular sort pen in which to direct it from the chute. Steps 6 and 7 of the diagram of FIG. 7
represent a sorting procedure that may be used following a remeasurement. Essentially, each animal is
directed to one of the seven sort pens of FIG. 5 temporarily. Each of the seven sort pens indicated in step
6 will receive animals selected according to seven different sort groups. The sort group to which a
particular animal is assigned may be based on any one or more of several parameters but most likely will
be based on their OED or DTF, their visual scores, their weights, their physical condition, or a
combination thereof.

In the illustration of FIG. 7 there are seven sort groups. These are designated, “sort group 1,”
“sort group 2,” “flex group,” “earlies,” “lates,” “reruns,” and “trash.” Before the sorting procedure is
over in step 6, these seven sort groups will be reduced to four, consisting of “sort group 1,” “sort group
2,” “earlies,” and “lates.” Each of those four groups will then be directed, in tum, according to step 8,
into one of the four feed pens A, B, C or D according to their sort groups. Feed pens A-D in all
likelihood will be the same feed pens as used in step 4.

To explain the sort groups further, “reruns” are cattle for which one or more measurements are
missing or a process was omitted after a first pass through the single-file chute. As a result, cattle sorted
into sort pen 1 as reruns will be run again through the single-file chute and there sorted into one of the
other six groups, as indicated in step 7.

The “earlies” group consists of cattle that are predicted to have earlier OED’s or DTF’s than the
rest of the cattle being sorted. In other words, they are predicted to have shipping dates to the packing
plant considerably earlier than the cattle in the other groups. As indicated, cattle in the earlies group will
be directed from sort pen 2 in step 6 to feed pen A in step 8. It should be noted that some of the reruns
from sort pen 1, after being rerun, may end up in the earlies group of sort pen 2 and be eventually directed
into feed pen A.

Sort pen 6, consisting of the “lates” group, include cattle that are predicted to have late shipping
dates (DTF’s or OED’s), as compared to the other groups. As indicated in the diagram of FIG. 7, the
lates group will be directed from sort pen 6 to feed pen D. The lates group may eventually include some
of the reruns of sort pen 1 after the reruns are passed again through the single-file chute.

The “trash” group is composed of non-performing or poorly performing cattle and are sorted into
sort pen 7. These are cattle that have poor ADG’s or other physical problems, such as circulatory or
respiratory damage, that render them unsuitable for beef production or that are unprofitable to keep in the
feedlot. Cattle in the trash group are culled from the rest of the animals, removed from the feedlot and

sold as salvage.
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The three remaining groups are sort group 1, sort group 2 and the flex group. Whatever the
parameters being used to sort, the flex group consists of animals that are close to the dividing line
between sort group 1 and sort group 2. For example if sorting is by weight and sort group 1 consists of a
range of lighter weight animals and sort group 2 a range of heavier weight animals, the flex group
consists of animals that are somewhere in a weight range between the two principal sort groups.

For example, after a first pass through the single-file chute, sort group 1 might include 20
animals and sort group 2 might include 17 animals. The purpose of the flex group is to even out the
number of animals in each of sort groups 1 and 2. In the given example, if there are 10 animals in the
flex group, they would be resorted by sending them through the single-file chute again and redistributing
them into either sort group 1 or sort group 2 according to weight. As a result of this resorting process
with respect to the flex group, eventually there are no remaining animals in the flex group, as they have
all been redistributed to either sort group 1 or sort group 2. In the given example, where sort group I
originally includes 20 animals, sort group 2 17 animals and the flex group 10 animals, eventually sort
group 1 may end up with 24 animals, sort group 2 with 23 animals and the flex group with none. When
the flex group has been redistributed, the animals in sort groups 1 and 2 are directed respectively to feed
pens B and C.

Flex sorting is a method of sorting a group of random animals into sort groups of predetermined
size and quantity. The particular measurement that is used for ordering is of minor importance to the flex
sorting method, but some examples are current weight, finish date, and finish weight. To achieve this
sort, an ordered list of animals is maintained as the data is collected, a sort group is assigned based on the
position within the ordered list. As the sorting starts, insufficient data will exist to make reasonable sort
decisions, so animals are placed in a flex group until enough data has been collected to be representative
of the whole population. This sample size is expressed as a percent of the total population, and is
configurable. Other animals that will also be placed in the flex group are ones that are too close to the
split between sort groups to be certain to which group they belong. This area of uncertainty is defined by
flex percent value, it is also configurable and is expressed as a percent of the data range (i.e. maximum
value-minimum value). At the completion of sorting, the animals in the flex group are processed again,

this time since all information is known about the population the correct sort decision can be made.
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Sample weight data 625, 600, 675, 610, 640

1. First weight is 625, add to ordered list, compute new median, and the area of uncertainty.
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Since the number of weights (1) is less than sample size (1.5=*0.3) put this weight in flex group.

Results
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2. Next weight is 600, add this weight to the ordered list, compute new median, and the area of
uncertainty.

Results
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Since the number of weights (2) is greater than the sample size (1.5), check to see if new weight is in the
area of uncertainty. The area of uncertainty is 610 to 615, the new weight is not in this area and is less

than the median, so it belongs in sort group one.
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Bz Ginsip 1 St Giraip 2 Eiex Lirowg
el s
5
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Since the number of weights (3) is greater than the sample size (1.5), check to see if new weight is in the
area of uncertainty. The area of uncertainty is 605 to 620, the new weight is not in this area and is greater
15 than the median, so it belongs in sort group two.

Results
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4, Next weight is 610, add this weight to the ordered list, compute list, compute new median, and the area
of uncertainty.
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Since the number of weights (4) is greater than the sample size (1.5), check to see if new weight is in the
30  area of uncertainty. The area of uncertainty is 610 to 625, the new weight is in this area and must be
placed in the flex group.
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Since the number of weights (5) is greater than the sample size (1.5), check to see if new weight is in the
area of uncertainty. This area of uncertainty is 610 to 625, the new weight is not in this area and is
greater than the median, so it belongs in sort group two.
15
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20 6. Now itis time to do the flex pen, the first weight of 625 is already in the ordered list so we only need to
determine which group it belongs in.
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Since there is no area of uncertainty and the current weight is greater than the median, it belongs in group

two.
Results
5
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7. Now the last flex weight of 610 is already in the ordered list so we only need to determine which group
it belongs to.
10
Results
Chriiured List Meidjan Lo Mledinn Wy [arerizingy
BN | AW T & 3 i
&0 v 3 o B17.F
B2%
540
HiS

15  Since there is no area of uncertainty and the current weight is less than the median, it belongs in group
one.

Results

Hom Liwmp ) Seat Liooap 2 Flex Ghrogg

[EHE
I

20

The above example demonstrates a two-way sort, but it can sort any number of ways. For an n-
way sort there are (n-1) median locations within the ordered list to keep track of, but only one flex pen is
needed to hold the animals that we are uncertain about. Also, in the example given, the sort was done

25  without any errors or animals in the wrong pen. It is possible for the sort to end up with a different head
count in the sort group than expected, or for some head to be in the wrong pen based on their sorting
measurement. These mistakes occur mostly at the splits between two sort groups, and involve animals

with very close measurements. One thing that should be pointed out is that this sorting method, like a lot

-32.-



10

15

20

25

30

35

WO 2006/060511 PCT/US2005/043371

of other sorting methods, performs better if the data is random. The worst possible scenario is for the
data to already be sorted either ascending or descending.

One additional feature of this sorting method is the ability to have a human make subjective sort
decisions, such as color, before running through the flex sort, in effect having two flex sort sessions
running concurrently.

With the animals in feed pens A, B, C and D for the second portion of the feeding period as
indicated in step 8, they may remain in their respective pens until they are ready for shipment. During
this second feeding period of typically 60-80 days, selected animals or selected groups of animals may
again be remeasured and resorted through the single-file chute and sorting pens if desired or economically
feasible. For example the timeline of FIG. 3 indicates two remeasurements and resorts during the feeding
period. However FIG. 7 illustrates a‘singlc remeasuring and single uniformity sort more like the
procedure outlined in FIG. 4A. All of the animals in feed pens A, D have new and more accurate pro rata
feed intake ratios assigned to them using the method outlined in FIG. 28a and FIG. 28b, including data
such as ADG, gain, external and internal measurements and other factors. Individual animal records are
maintained for each animal during its remaining period of time in the feedlot. Additional weight checks
or other measurements may be used to monitor actual performance during this second portion of the
feeding period to confirm or modify the OED or DTF of each animal. '

Also, as indicated in FIG. 4C, after a certain period within feed pens A-D, one or more of the
groups may be sent to pen sorters such as pen sorter 94 in FIG. 2 for finish feeding for the time that these
groups will be within their marketing window. This approach allows for “fine-tuning” of the optimum
date of shipment for each individual animal based on market conditions and the individual animal’s
performance in its final days at the feedlot. This selection process, whether accomplished visually, by
weight checks or by final feeding in a pen sorter, involves the selection process as indicated in step 8A
for shipment of the animal to the packing plant. In the case of a pen sorter, this would involve sorting the
animal selected for shipment from the feeding pen portion of the sorter to the shipping pen portion, as
previously described.

Animals may be selected for shipment based on a selected marketing group of animals having
the same average OED’s or DTF’s or on an individual animal basis, depending on how finely tuned the
selection process desired. The selection process may be performed visually, by computer or by repeated
weight checks as previously described.

Step 9 of the management system involves shipping the selected animals to the packing plant
156. At the packing plant, the animals are slaughtered for production of beef products for consumption.
At the packing plant, the EID tag on each live animal is read and transferred by computer to match the
identification on the resulting carcass so that the carcass data can be matched to the live animal

performance and history data.
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At the packing plant, the EID tags are removed from the animals and shipped in a container to a
reconditioning operation where they are cleaned, tested and sorted for delivery back to the proper feedlot.
The carcass data and the disbursements of funds breakdown for the original owners of the animals in a
marketing group are transmitted to the appropriate feedlot. This data may also be transmitted to the
original cattle producers for use in improving the genetics of the animals for future beef production.

The feed proration flow charts of FIGS. 27, 28a and 28b have been discussed. Following each
table is an example calculation using the formulas and flow diagrams set forth in the figures. These
examples set forth the data output from the computer when provided with software for carrying out the
calculations set forth in FIGS. 27, 28a and 28b. The examples are for four animals identified as animals
nos, 85, 10, 68 and 36. From the examples it will be seen that animal No. 85 had a starting weight of 829
pounds and a calculated optimum finish weight of 1136 pounds. During the initial feeding period P1 the
ratio of feed allocated to it was 0.255646, so that out of a total of 780 pounds of feed fed during the first
feeding period, 199.4038866 pounds of feed was prorated to it for allocating feed charges. During the
next current period CP, the same ratio was used to prorate a total of 3,000 pounds of feed among the four
animals, with 767 pounds being allocated to animal No. 85. However from the subsequent calculation,
the DMI ratio for animal 85, based on remeasurements and original measurements, changed to 0.253206.
As a result, animal 85 in the next feeding period ended up with 1,519 pounds of feed prorated to it out of
a total of 6,000 pounds. It will also be noted from the calculations and data output from the computer that
animal No. 85, when remeasured, had a weight of 1,028 pounds, up from an 829 pound initial weight. It
also ended up with an actual weight of 1,128 pounds at final measurement compared to an original
calculated optimum finish weight of 1,136 pounds.

When the four animals finally left the feedlot, their DMI numbers overall were recalculated to
adjust their overall DMI ratios, resulting in a reallocation of the total feed fed to each animal. Animal
No. 85 had 2,440 pounds of feed allocated to it out of a total of 9,660 pounds, based on its recalculated
overall feed ratio of 0.25262. The final data output from the feed proration calculations is a ratio of feed
to weight gain for each animal. Animal No. 85 ended up with a feed to weight gain ratio of 8.17, second
highest in the group of four animals considered.

FIG. 8 is a general block diagram of the data inputs and data outputs to the host computer system
78. There are two categories of inputs, including the group input category 194 and the individual animal
input represented by interface 196. The individual prior history of each animal is entered upon each
animal’s arrival at the feedlot, as indicated by the prior history input 198. Such prior history would
include each animal’s date of birth and its genetic background. Also entered at initial processing and on
subsequent remeasurements would be each animal’s weight, hip height, backfat and hide condition as
indicated at input 200. These measurements are obtained at the single-file chute in the manner previously

described. These individual inputs in turn are transmitted by cable or radio frequency means to the host
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computer 78 for storage and use in calculating the previously discussed formulas. Group information
when transmitted to the computer would include prior history data such as average daily gain while in the
pasture and the group condition score, visually estimated at the time of arrival at the feedlot. Other
information would include the sex, age, breed and hide thickness breakdown for the animals in the group.
These “cattle factors” are also input into the computer through data entry means indicated at 204 and the
group input interfaces 194.

Environmental factors such as air temperature, wind, and pen conditions where the animals came
from are also collected and entered through data entry means 206 into the group input interface 194.

Management factors for each group including implants, ionophores and processing information,
are collected and input through data entry means 208 into the computer through the group input interfaces
194. Finally, feed factors, such as ration composition, are input through data entry means 210 and the
group input interfaces 194 into the host computer 78.

Market factors are also part of the data used to calculate the desired computer outputs, such
factors including purchase price, cattle futures, basis and premium/discounts for the animals in the group.
These market factors are entered through data entry means 12 and the group input interface 194 into the
host computer 78,

With the data collected as described, and the appropriate software, the computer system is able
to calculate, using formulas such as the ones disclosed in FIGS. 25, 26, 27, 28a, 28b, and Table 1, such
outputs as a projected date to finish (DTF), optimum end weight (OEW), and projected end points such as
finish weight, hot carcass weight, yield grade, and USDA quality grade. The computer system also
calculates a return on investment including cost, incomes and profit as indicated at 218.

Examples of the type of data collected, calculated, stored and available in reports generated by
the computer system are shown in Tables 3A. 3G.

Table 3A, the cattle received report by load, has already been discussed. It discloses the
information available from the producer and entered into the computer through appropriate data entry
means upon the arrival of a load of cattle at the feedlot. This is a “group” report and is the sort of
information entered into the computer as indicated at data entry means 202, 204 and 206 of FIG. 8.

Table 3B is a pen assignment summary report, which is another group type report and gives the
sorting pen assignments 1-7 for lot No. 495 of cattle that is to be fed in pens 59, 57 and 58. The number
of head of cattle in each pen 10, 11 and 11 for sorting pens 1, 2 and 4 and feed pens 59, 57 and 58 is
given. This information is available from the computer after at least one measurement and sort of a lot of
animals.

Still referring to Table 3B, the remaining data in the pen assignment summary report should be
self-explanatory, giving information concerning the projected finish weight, the current weight, the frame
size and current backfat measurements, on average, for the animals in feed pens 59, 57 and 58. In

addition to the averages for each of the indicated measurements, the pen assignment summary report also
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gives maximum and minimum ranges for the animals in each sort group.

Table 3C is a sample of a pen assignment detail report generated by the computer system. This
report indicates the lot number, the feed pen number, the sort pen number, and the EID tag number of
each of the 11 animals in feed pen 57. The report also indicates that the animals in this feed pen have a
shipping window ranging from May 14, 1994 to Sep. 28, 1994, indicating that the animals in this group
are expected to reach their optimum condition, such as optimum finish weight, sometime within this
window. The pen assignment detail report also gives individual animal measurements and calculations
including video image dimensions (VID), and projected days to finish (DTF) which is the number of days
the animal is projected to require to reach its optimum finish weight. Also indicated is the projected
optimum finish weight (OFW), the animal’s current weight (CWT), and each animal’s average daily gain
(ADG). Finally, the pen assignment detail report gives each animal’s frame measurement score (FM) and
backfat measurement (BF).

Because of the amount of information available for each animal in each feed pen in the feedlot,
and at any time during the animal’s stay in the feedlot, it will be readily appreciated how animals can be
selected, on an individual basis if desired, for shipment to the packing plant when each animal is in
optimum condition for shipment. Simply by taking repeated measurements of each animal as it nears its
projected shipping date or optimum finish weight, animals can be selected for shipment and slaughter
based on their individual performances and market factors rather than the performances of any particular
group, if desired.

Table 3D and Table 3E are marketing yard sheets that the computer system can generate for each
animal in the feedlot. The marketing yard sheet of Table 3D is for the same group of animals as the
marketing yard sheet of Table 3E. However the yard sheet of Table 3D gives individual animal data for
lot No. 495 of animals on the measurement date of Mar. 30, 1994, while Table 3E gives the data for the
same animals in lot No. 495 approximately three weeks later, on Apr. 22, 1994,

As will be seen by the columns in the marketing yard sheets, each animal is identified by tag
number, pen number and lot number. Additional data available in the other columns of both marketing
yard sheets include various projections that have been calculated for each animal, a comparison of
purchase weight and current weight for each animal, days on feed (DOF) information for each animal, the
ration information that applies to each animal, average daily gain (ADG) information for each animal and
feed intake information for each animal. Finally, the projected and actual cost information based on
various treatments, processing and other factors for each animal is listed.

Table 3F is a sample of a pen closeout report generated by the computer system as a result of the
various inputs, including measurement inputs for each animal and each group of animals. This gives the
income and expense information for a pen of animals, broken down to an average cost per head, including
feed charges, cattle insurance, yardage fees and processing fees. Other pen information included in the

pen closeout report includes such information as total pounds gained by all animals in the pen, broken
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down to an average gain per head. Also included are average daily gain for each animal, daily feed costs
per head, daily total costs per head, total pounds of feed fed for the pen and total pounds per head. Also
included is average daily consumption data. Other information includes the cost of the feed fed.

In the summary at the bottom of the pen closeout report, the profit or loss from the pen is given.
In the sample, there was no profit for the indicated pen, which included 10 heifers. Based on the
summary, the 10 heifers in the pen had an average incoming weight of 678 pounds and an average
outgoing weight of 787 pounds. Each gained an average of 3.21 pounds per day for a total of 34 days on
feed. The cost of the gain was $56.21.

The final sample report is shown in Table 3G which is a Closeout Summary By Lot report. In
this case the lot number is 42894, which was included in pen 553, containing a total of 27 head. The total
profit for the lot was $4,957.98. Each animal in the report is identified by its visual identification tag
number (VID) and the profit from each animal is calculated. In addition, each animal’s performance
during its stay in the feedlot is calculated. Each animal is listed under its sire and dam. This sort of
information is valuable to the cattle producer in determining which sires and dams produce the most
profitable offspring, This information is then used in making future breeding decisions.

A layout of the computer system is shown in FIG. 6. Several different computers are used in the
system. First there is a feedlot business systems (FBS) computer 230 located at the feedlot office 232.
This computer stores the databases used in the system and performs most of the calculations needed in
operating the system.

Remote from the FBS computer and closer to the chute area 22 are a separate process control
computer 234 and an ulirasound computer 236 within a common control cabinet 238. Separate from the
control cabinet and the other computers is a video computer 240.

Basically, the process control computer 234 controls the operation of all subsystems including
the stall and sorting gates, weigh scale, ultrasound computer and the video computer. The process control
computer communicates with the FBS computer through the modems 241, 242, line 244 and FBS
interface 246. The ultrasound computer 236 communicates with the process control computer 234
through a line 248. The ultrasound computer 240 also has an output line 250 to a backfat monitor 252
and an input line 254 from the ultrasound scanner 256 at the single-file chute stall 40.

The video computer 240 communicates with the process control computer 234 through a
commline 258. Italso has an output line 260 to a video monitor 262, and input lines 264, 266 to video
cameras, including an overhead camera 268 and a side-view camera 270.

Each animal is weighed by a scale loadcell 272 at the weigh stall 38. The loadcell
communicates with the scale 274 through a line 276. The scale in turn communicates with the process
control computer through a line 278 and data split 280. Data from the data split also can be
communicated via line 282 and a modem 284 and line 286 directly to the FBS computer 230 through the

FBS interface 246.
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Data concerning drugs, other animal health treatments and other information about an individual
animal at the processing station or stall 42 can be entered into an animal health computer or monitor 288
at the processing station and from there communicated directly through the modem 290 and line 292 and
interface 246 to the FBS computer.

As previously noted, each animal has an EID tag applied to it in the single-file chute to give each
animal a unique electronic identification. This identification is transmitted from the EID tag by a probe
antenna 294 at the EID/USBF stall 40 through a line 296 from the chute to a tiris relay 298 and from the
relay through a line 300 to a tiris EID reader 302. The tiris reader 302 transmits the animal’s EID
identification through a line 304 to the process control computer 234. Alternatively, each animal’s EID
tag signal can be received by a hanging antenna 306 at the single-file chute and transmitted via line 308 to
the tiris relay 298 and thence through line 300 to the tiris reader 302 and through the line 304 to the
process control computer 234.

The FBS computer not only collects data and uses it to calculate projections, costs and other
information used in the management method and system, it also collects data from other sources not
shown. For example, the FBS computer performs the regular feedlot accounting functions and generates
financial reports. It may also receive and store data from a computerized animal drug inventory control
and animal health history and drug treatment system as disclosed in the previously mentioned U.S. Pat.
No. 5,315,505. The FBS computer may also collect and store data from a computerized feed additive
delivery system such as disclosed in U.S. Pat. No. 4,733,971 and the related patents previously
mentioned. The FBS computer may also receive and store data concerning the amount of feed ration
delivered to each of the feed pens in a feedlot, including such data collected from a computerized bunk
reader system such as disclosed in U.S. Pat. No. 5,008,821. All such information, including the drug
usage information, feed ration usage infomlation; and feed additive usage information can be used
together with the data concerning each animal collected from the system and other data that may be
collected and stored in the FBS computer database to prorate feed ration and feed additive costs to
individual animals and thereby calculate the cost of production value and other pertinent information
about each animal in the feedlot according to various formulas, a few of which are disclosed as examples
and discussed.

Tables 4A, 4E are sample pages of prompts that are generated by the computer programs that are
used in the computer system 78 that operates the described system. The described management system is
known as the electronic cattle management system (ECM) which is the computer symbol used to initiate
the program. The ECM program includes four session types, one of which is entered to begin the
system’s operation. In Table 4B it will be seen that certain animal measurements can be keyed in,
automatically entered or not recorded.

Ttem 7 in Table 4B gives the prompts for entering the type of sorting that is desired such as, for

example, a flex sort as previously described.
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At the top of Table 4C, the prompts for entering the number of animals to be sorted into the
various sort pens are indicated.

Table 4D lists the various prompts for processing each animal at the single-file chute. By
entering the proper prompt, the computer can be instructed to process the identified animal in a particular
way such as by weight, by reading its EID, by ultrasound measurement and/or by taking external video
measurements.

Additional prompts for setting the parameters for measuring and sorting are given in Table 4E
and 4F.

The electronic cattle management system can use a number of different computer programs to
run the system as described, the operation and sequencing of which are all controlled by the previously
described process control computer 234 shown in FIG. 6. These programs will now be described with
reference to their respective flow charts.

First, control of the operation of the entrance and exit gates at the various stalls or stations in the
single file chute will be described. First with reference to FIG. 94, the get-ready station 34 in the single-
file chute includes the entrance or tail gate 46 and the exit or head gate 48 defining the stall. Within the
stall are three sensors including a tail sensor 342, a fill sensor 344 and a head sensor 346. These sensors,
which may be photoeleciric sensors or some other automatic sensors, detect the presence of an animal
within the stall space, and when all three sensors detect the presence of an animal, the animal will be
contained within the space, whereupon the tail gate 46 can be closed after being opened initially to allow
entrance of the animal into the stall space. FIG. 9A also indicates the direction of travel of the animal
through the single-file chute and the stall space as indicated by the arrow 316.

Referring now to FIG. 9B, the computer program for controlling the operation of the tail and
head gates 46, 48 is disclosed. This computer program resides in the process control computer 234 of
FIG. 6. Although not shown, obviously the sensors associated with the get ready stall and all other
stations in the single-file chute and the sort pens, to be described, are in communication with the process
control computer.

First the program is conditioned by another program to be described to get ready to receive the
next animal that will proceed through the single file chute, as indicated at step 318. At this point, if the
fill sensor is off as indicated at 320, the program assumes that the get ready stall is empty and so
commands that the head gate be closed as indicated at step 322. Then the program commands opening of
the tail gate 324 to allow the next animal to enter the get ready stall. After the tail gate opens, the
program waits until the fill sensor at 326 detects the presence of an animal in the stall. The program then
proceeds to the next step to detect when the tail sensor is turned off, at step 328. When this occurs, the
program commands closing of the tail gate at step 330. If at step 326 the fill sensor does not detect the
presence of an animal, the tail gate will not close. Also, as indicated at 328, if the tail sensor remains on,

the tail gate will not close. Only when the fill sensor is on and the tail sensor is off can the tail gate close.
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After the tail gate closes, the program inquires at step 322 whether the next station, namely the
video station 86, is ready for the next animal. At this point nothing happens until the processing.
computer receives an indication that the video station is ready for the next animal. When this occurs, the
program, as step 334, signals the video computer 240 to get ready for the next animal. At this point the
head gate 48 is opened as indicated at 336. The program then inquires at step 338 as to whether the fill
sensor 312 in the get ready stall is off and at step 340 whether the head sensor is off. When both the fill
sensor 312 and the head sensor 314 are off, indicating that an animal has left the get ready stall and
entered the video stall, the program commands the head gate 48 to reclose as indicated at step 322, and
then commands the tail gate at step 324 to reopen to ready the stall for the next animal.

Referring to FIG. 10A, after the animal leaves the get ready stall 34 it walks through the video
stall 36 where it is scanned for external dimensions, and proceeds, without stopping, through the open tail
gate 50 directly into the EID/scale stall 38 where the animal is weighed and an EID tag is applied to the
animal if necessary and read to identify it. Because of the continuous movement of the animal through
the video stall, there are no tail, fill or head sensors in that stall. However the subsequent EID/scale stall
requires the animal to stop while it is weighed. Thus, both the tail gate 50 and the head gate 52 must be
closed while the animal is contained within the EID/scale stall, identified and weighed. Thus such stall
includes a tail sensor 342, a fill sensor 344 and a head sensor 346, all of which communicate with the
process control computer. Again, the direction of travel of the animal is indicated by the arrow 316.

Referring to FIG. 10B, the computer program for operating the tail gate 50 and head gate 52 at
the EID/scale station is disclosed. As an animal proceeds through the video stall 36, tail gate 50 will be
open if the EID/scale station is ready for the next animal, which will be determined by whether or not the
head gate of such station is closed and its fill sensor and head sensors 344, 346 are off. At this point, the
EID/scale station computer program 348 is initialized and ready to start its sequence of operation. First,
at step 350, the program inquires whether the fill sensor 344 is off. If so, it commands the head gate 52 to
close at step 352. Thereafter, at step 354 the tail gate 50 is commanded to open, allowing the next animal
to enter the EID/scale stall. Next the program, at step 356, inquires whether the fill sensor is on. If so, it
inquires at step 358 whether the tail sensor is off. If so, at step 360, the program commands the tail gate
50 to reclose, whereupon the animal is ready to be weighed and have its EID tag attached if necessary,
and read. : -

With the animal in the EID/scale stall, the program inquires at step 362 whether an EID
identification of the animal is required. If so, the process control computer 234 is commanded to attempt
to read the tiris EID reader 302 at step 364. If no EID is required, the program next inquires whether a
weight is required at step 366. If so, the process control computer at step 368 is commanded to read the
animal’s weight from the scale 274. After this, or if no weight is required, the program will inquire at

step 370 whether a hip-height measurement of the animal is required. If so, the process control computer

- 40 -



10

15

20

25

30

35

WO 2006/060511 PCT/US2005/043371

is commanded at step 372 to read and record the video measurements communicated from the video
computer 240. After the measurements are recorded, if required, the program inquires at step 374
whether measurements are complete. If not, the program will return to step 362 and again proceed
through the program to attempt to read the video measurements. Once the measurements have been
recorded, the program proceeds at step 376 to inquire whether the next station, namely the ultrasound
station 40, is ready for the next animal. Unless the next station is ready for the animal, the head gate 52
will not open. When the next station signals that it is ready, through the process control computer, the
head gate 52 is commanded to open at step 378. Next, the program inquires whether the fill sensor 344 is
off, at step 380. If not, the program will not proceed to the next step and reclose the head gate. When the
fill sensor is off, the program inquires whether the head sensor is off. If the head sensor is off, indicating
that the animal has left the EID/scale stall, the program commands the process control computer to
reclose the head gate 52. At this point the weighed and identified animal will have entered the ultrasound
stall 40, and the program returns to step 352 to command reclosing the head gate in preparation for the
next animal.

Referring to FIG. 9A, the ultrasound station 40 is disclosed as having a tail sensor 384, a fill
sensor 386 and a head sensor 388. It also includes the tail gate 52, which is the same gate 52 that serves
as the head gate for the preceding EID/scale stall 38. It also includes the head gate 54 which serves as the
tail gate for the next processing stall 42. Again, the direction of travel of the animal through the
ultrasound station and through the single-file chute is indicated by the arrow 316.

Referring now to FIG. 11B, the computer program for controlling the operation of the gates and
thus the animal within the ultrasound station is indicated at 390. Once initiated, it first inquires at step
392 whether the fill sensor 386 is off. If not, because the preceding animal has not yet left the station, the
program will return to determine whether the animal has not yet completed its ultrasound scan. However,
assuming that the preceding animal has left the ultrasound station and the head gate 54 is closed, the
program commands at step 394 that the head gate be cracked open. Then at step 396 the program
commands the processing computer to open the tail gate. When the tail gate is opened, the program
inquires whether the fill sensor is on, at step 398. If so, indicating that the next animal has entered the
ultrasound station, the program inquires whether the tail sensor is off, at step 400. When the tail sensor
goes off, the computer program instructs the computer to close the tail gate, at step 402, whereupon the
next animal is fully within the ultrasound station and ready to be prepared for measurement. Once the tail
gate is closed, the program inquires at step 404 whether the head catcher is to be employed to stabilize the
animal in the station. Ifit is, the program inquires whether the head sensor is on at step 406. Ifit is, the
program, at step 408, commands closing of the head gate.

Once the head gate is closed, the program at step 410 inquires whether the animal is to be
“squeezed” within the station. This has reference to the device at the station commonly referred to as a

“squeeze gate,” which in effect squeezes the animal from behind into tight confinement within the stall so
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that it cannot move to any appreciable extent. If the answer is yes, the squeeze gate at 412 is commanded
to close at step 412. If the answer is no, the squeeze gate is not actuated. In either case, the next
programming sequence is an inquiry as to whether the animal’s backfat is to be measured, at step 414. If
the answer is yes, the program will attempt to take a reading from the ultrasound computer at step 416 to
record the backfat measurement. If the answer is no, the program inquires whether all measurements are
completed at step 418. This is also the next step after a backfat ultrasound reading is attempted at step
416. If the answer is no, the program will again attempt to take a backfat measurement. If the answer is
yes, the program inquires whether the next station in the chute is ready for the animal, at step 420. If not,
nothing further happens until the next station is ready for the animal. When that occurs, the head gate 54
is commanded to open at step 422. When the head gate is open, the program inquires at step 426 whether
the fill sensor is off. If not, nothing further happens until the fill sensor is off. When that occurs, the
program inquires at step 426 whether the head sensor is off. If not, nothing further happens until the head
sensor is off. When that occurs, the program returns to step 394 to cause the head gate to crack, ready for
the next animal.

Referring to FIG. 12A, the animal proceeds from the ultrasound station 40 into the processing
station 42 through the head gate 54 of the ultrasound station, which becomes the tail gate 54 of the
processing station. Within the processing station are three sensors, a tail sensor 428, a fill sensor 430 and
a head sensor 432.

Referring to FIG. 12B, the computer program for the processing station, indicated at 434, first
inquires whether the fill sensor 430 is off, at step 436. If not, the head gate 56 will not close until the fill
sensor does indicate that the preceding animal has left the processing station. When the fill sensor is off,
head gate 56 is commanded to close at step 438 and the tail gate 54 is commanded to open at step 440 to
admit the next animal into the processing station.

Next, the program inquires whether the fill sensor is on at step 442. If not, nothing further
happens until the fill sensor is on. When that occurs, the program inquires whether the tail sensor 428 is
off, at step 444. If the tail sensor is not off, the tail gate 54 will not close. When the tail sensor is off,
indicating that the animal is completely within the processing station, the tail gate 54 is commanded to
close at step 446. When the tail gate is closed the program, at step 448, inquires whether there isto be a
head catch. If the answer is yes, the program inquires at step 450 whether the head sensor 432 is on. If
not, nothing further happens until the head sensor is on. If the answer is yes, the head gate 56 is closed at
452 to catch the animal’s head.

Next, the program inquires whether the animal is to be squeezed by the squeeze gate within the
processing station, at step 454. If not, the program proceeds to the next processing sequence. If the
answer is ves, the squeeze gate at the processing station is commanded to close at step 456 to confine the
animal within the station. After the squeeze gate is closed, the program proceeds to the next processing

sequence.
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The next inquiry, at step 458, is whether the animal needs to be identified by its EID. If the
answer is yes, the program instructs the process control computer at step 460 to attempt to read an
jdentification from the tiris. Nothing further happens until the animal is identified. When the animal has
been identified or if no identification is needed, the program inquires whether a sort pen for the animal is
required, at step 462. If not, a status light on a control panel (not shown) at the processing station is
commanded to indicate, at step 464, that the animal is ready to be released from the single-file chute.

If a sort pen is required, the program at step 466 inquires whether the animal data has been sent
to the FBS computer. If the answer is no, the data is sent to the FBS computer, at step 468. If the animal
data has already been sent to the FBS computer, the program bypasses step 468 and attempts to read the
correct sort pen for the animal as determined by the FBS computer at step 470. The program then returns
to the sort pen required inquiry step 462. If a sort pen is still required then the just described steps are
repeated. If a sort pen identity is not required, then the program proceeds on through the sequence and
the ready to release status light is illuminated on the aforementioned control panel.

Thereafter, an operator must manually press a release button to release an animal from the
single-file chute into the alley between the sort pens. At this point the computer inquires whether the
release button has been pushed, at step 472. If the answer is no, nothing further happens until the release
button is pushed. When the release button has been pushed, the program inquires whether the sort pen is
ready, at step 474. If not, nothing further happens until either the release button is pushed or the sort pen
is ready. When the sort pen is ready, head gate 56 is commanded to open, at step 476. When the head
gate is open, the program inquires whether the fill sensor is off, at step 478. If not, nothing further
happens until the fill sensor is off. When it is off, the program next inquires whether the head sensor is
off, at step 480. If not, nothing further happens until the head sensor is off. When it is off, the program
returns to step 438 to close the head gate and prepare the stall for the next animal.

Referring now to FIG. 13A, the seven sort pens 62 and their respective sorting pen entrance
gates 62 are illustrated schematically. The direction of travel of the animals through the alley 60 between
the two rows of sorting pens is indicated by the arrow 316 as they leave the single-file chute indicated
generally at 22.

FIG. 13B is a flow diagram of the computer program 482 for operating the sort pen entrance
gates 62. The first step in the programming sequence is to make sure all sort pen gates are closed at step
484. Next, the program at step 486 inquires of the process control computer whether a sort pen is
requested. If not, nothing further happens and the sort pen gates remain closed, and each animal would
travel through the alley 60 to an appropriate feed pen through the open gate 62 of feed pen 7 as indicated
in FIG. 13A.

If a sort pen is requested, the designated sort pen is commanded to open at 488. When the sort
pen gate is open the program inquires whether the sort pen gate sensor (not shown) has been tripped, at

step 490. When the sort pen gate sensor is tripped, it would indicate that an animal has entered the sort
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. pen through the open gate. The sort pen sensor, such as a photocell, would be located at the gate entrance

so that its beam would be interrupted when an animal passes through the entrance into the pen with the
gate open. After the sort pen sensor has been tripped, there is.a five second delay, indicated at step 492,
to give the animal time to pass through the open gate into the designated pen. Thereafter, the entrance
gate is commanded to close again, as indicated at step 494. When the designated sort pen gate is closed,
the program returns to step 486 to inquir‘e if a sort pen is requested for the next animal. Nothing further
happens until a sort pen is again requested.

FIG. 14 is a flow diagram for the computer program in the process control computer that
operates in conjunction with the measuring and processing station and sort pen operating programs to
control the sequence of operation of the various station head and tail gates and sort pen entrance gates.
The FIG. 14 program, indicated generally at 496, is for controlling the movement of a single animal
through the single-file chute and its measuring and processing stations and into one of the selected sort
pens. The processing sequence program 496 starts at step 498 by closing the GR1 stall head gate and
opening the GR1 stall tail gate. Then at step 500 it asks whether there is an animal in the GR1 stall. If
not, nothing further happens until an animal enters the GR1 stall.

When there is an animal in the stall as indicated by the fill and tail sensors in the stall, the GR1
tail gate is closed at step 502. Then the program asks if the video and scale/EID stations are ready for an
animal, at step 504. If not, nothing further happens until those stalls are empty and ready for the next
animal. When they are, the GR1 head gate opens at 506. Then, at step 508, when the sensors in the GR1
stall indicate that the stall is empty, the GR1 head gate closes at step 510. As the animal passes from the
GR1 stall through the video stall the video measurements are made under control of the video computer,
as indicated at step 512.

The animal passes from the video stall into the scale/EID station or stall as indicated at step 514.
When the sensors in the scale/EID station indicate that an animal is in the station, the scale/EID tail gate
is closed at step 516. Thereafter, the animal is weighed in the scale/EID station as indicated at 518.
Next, there is an attempt to read the animal’s EID identification at step 520. Thereafter, the program
inquires whether the ultrasound station is ready for the animal at step 522. If not, nothing further happens
until the ultrasound station is ready. When ready, the head gate of the scale/EID station is opened at step
524 so the animal can pass into the ultrasound station. Next, the program asks at step 526 whether the
animal is gone from the scale/EID station. If not, nothing further happens until the program is told that
the animal has left the station. When the animal is gone from the scale/EID station the scale/EID head
gate is closed at step 528.

Next, the program asks at step 530 whether there is an animal in the ultrasound station. Ifnot,
nothing further happens until an animal is detected in the ultrasound station. Then the ultrasound tail gate
is closed at step 532. Thereafter, the ultrasound computer operates the ultrasound machine to make the

backfat measurements at step 534, and the process control computer is commanded to read the video

- 44 -



10

15

20

25

30

35

WO 2006/060511 PCT/US2005/043371

measurements at step 536 by the processing station program.

Next, the processing station program asks whether the processing station is ready for the animal,
at step 538. If not, nothing further happens until the processing station has cleared the previous animal
and is ready for the next animal. Then, the ultrasound head gate is opened at step 540, allowing the
animal to proceed into the processing station. Thereafter, the program asks whether the animal is gone
from the ultrasound station, as indicated at step 542. If not, nothing further happens until the animal has
cleared the ultrasound station. Thereafter, the ultrasound station head gate is closed at step 544.

Next, the program asks whether the animal has entered the processing station at step 544. If not,
nothing further happens until the animal is fully within the processing station, after which the processing
station tail gate is closed at step 546. After the animal is within the processing station, its EID
identification is read at step 548, its measurement data from the previous measuring stations is
transmitted to the FBS computer at step 550, and the FBS computer transmits to the process control
computer the assigned sort pen for the animal at step 552.

At this point, within the processing station, the animal may be implanted with growth
promotants or undergo additional treatment that may be indicated. When this processing is completed, a
button is manually pushed by an operator to indicate that the animal is ready to leave the processing
station. The computer program then asks whether the release button has been pushed at step 554 and if
not, nothing further happens and the animal cannot leave the processing station. When the release button
has been pushed, the program inquires whether the assigned sort pen is ready for the animal, at step 556.
Until the designated sort pen is ready, nothing further happens and the animal remains in the processing
station. When the sort pen is ready, the processing station head gate is opened at step 558 and the
specified sort pen gate is also opened at step 560, so the animal can leave the processing station and
proceed into the sort gate alley and into the open sort pen.

Next, the computer program asks whether the animal has left the processing station at step 562.
If s, the head gate of the processing station is closed at step 564. Next, the program asks whether the
sort pen sensor has been tripped by the animal entering through the sort pen gate, at step 566. If so, the
designated sort pen gate is closed at step 568. Finally, the identification of the animal entering the sort
pen is recorded at step 570 and the processing sequence program ends for that particular animal at step
572.

FIG. 15 is the overall ECM process control program in the process control computer that
controls identification and shutdown of the various equipment used in the system including the sort pen
gate sensors, the measuring and processing station sensors, the station gate actuators, the tiris EID reader,
the ultrasound computer, the video measurement computer, the FBS computer interface and the like. The
program is indicated generally at 574.

First, the particular configuration of the feedlot management system being used is loaded into

the computer at step 576, and thereafter the various computers, interfaces, actuators, sensors, sort pen
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gates, and the like are initialized at step 578. Next, the various parameters to be used in the system are
entered at step 580 through a data entry means. Next, the program checks for user inputs at step 582, and
inquires whether any stopping of the operation-of the system has been requested at step 584. If a stop has
been requested, the system waits for the gates to settle at step 586 and then shuts down the equipment
under its control at step 588 to end the ECM process control program at step 590.

If no stop of the system has been requested, then the program updates the sensors at step 592,
updates the gates at 594 and updates the measurement and processing stations at step 596. Thereafter, the
program returns to the portion of the program at step 582 that checks for user inputs and the program then
continues to operate for the next animal proceeding through the system.

FIG. 16 is the station initialization program 598 that conditions each measuring and processing
station for the receipt of the next animal. Each station is initialized at step 600, and when completed for
all stations, the station initialization program ends at step 602. To initialize each station or pen, the
program inquires whether the fill sensor in that station is on, at step 604. If the fill sensor is on, the
program inquires whether this is a sort pen at step 606. If not, the program then assumes that the head
gate is closed and that the tail gate is closed for that particular station at step 608, and then the program
returns to its start at step 600 and repeats the sequence for each of (n) stations or pens. If at any station
the program detects that a fill sensor is not on, at step 604 the program proceeds to a station setup step
610 and then back to the start of the programming sequence at step 600. If at step 606 of the
programming sequence the program detects that this is a sort pen being initialized, then the program
proceeds to the station setup step 610 before proceeding back to the start of the programming sequence at
step 600.

FIG. 17 is the flow chart for the “update stations” program 612. The first step in the program
sequence is to update each station for the next animal as indicated at step 614. When each station of the
total number of stations (n) has been updated, the update program for that station ends at step 616. The
program resequences until all stations have been updated.

To update a station, the next step 616 of the program asks a station whether it is waiting for an
animal. Ifit is, then it initiates the capture animal program at step 618, which will be described
subsequently. After the capture animal program for a particular station has been run, the program
sequences back to its start at step 614 and then proceeds to update the next station. If a particular station
at sequencing step 616 of the program is not waiting for an animal, the program then asks whether an
animal has been captured at step 620. If an animal has not been captured, it then asks at step 622 whether
an animal has been released from the station. If an animal has been released, the program resequences to
the beginning at step 614 to rerun the program for the next station. If for a particular station an animal is
captured when the inquiry is made at step 620, the program next asks at step 624 whether the
measurements are complete at that station. If the measurements are not complete, the program waits until

the measurements are made at step 626.
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Next, the program asks if the measurements have been completed at step 628 and if the answer is
yes a light on the control panel is turned on at step 630 to indicate that the measurements are complete,
and the program sequences back to the beginning at step 614. If the measurements are not complete, the
program sequences back to the beginning and reruns until the measurements are complete and the
“complete light” can be turned on.

If, at step 624 when the program inquires whether the measurements are complete and the
answer is yes, the program then asks at step 632 whether the animal is ready for release. If the answer is
no, the program sequences to the beginning and reruns through the sequences until the animal is ready for
release. When the animal is ready for release at step 632 of the program, it then asks at step 634 whether
the release button has been pushed. If it has, then the animal is released at step 636. If it has not, then the
program sequences back to the beginning to rerun until the animal is released. If at step 622 of the
program an animal has not been released, then the program commands that the animal be released at step
638 after which the program sequences back to the beginning to update the station for the next animal.

FIG. 18 shows the flow chart for the “station setup” computer program 640. In the first step of
the programming sequence the program asks whether this is a sort pen. Ifitis a sort pen, the sort pen
entrance gate (indicated in the flow chart as the “tail gate” at step 644 is closed to end the station setup
program for the sort pen.

If the station setup program is not being run for a sort pen, then the program commands that the
squeeze gate, if any, be opened at 646, Next, the program inquires at step 648 whether the station has a
crack sensor. Ifit does, then the program commands that the head gate be cracked at step 650. Then the
program commands that the tail gate be opened at step 652 to end the setup program for that particular
station.

If at the sequencing step 648 the station does not have a crack sensor, then the program
commands that the station head gate be closed at step 654 and then that the tail gate be opened at step 652
to end the station setup program, at which point the station is ready to receive the next animal.

FIG. 19 is the flow chart for the “capture animal” program for each station, which, like the
preceding programs, is run by the process control computer. The program, indicated at 656, first inquires
whether the tail gate for a station is open at step 658. If the tail gate is not open, it inquires whether the
fill sensor at the station is on at step 660. If the fill sensor is not on the program sequences to a point
where it asks whether the head and tail gates are closed at step 662. If the head and tail gates are not
closed, the program sequences to its end at step 664 because there is no animal present to be captured.

Returning to step 660 of the programming sequence, if the fill sensor is on, the program then
inquires whether the tail sensor is on at step 666. If the tail sensor is on the program then sequences to
step 662 to inquire whether the head and tail gates are closed. If the head and tail gates are closed, the
programs inquires whether this is a sort pen at step 668. If it is not a sort pen, the program commands

that the status light on the control panel be turned on to indicate that the measuring or processing at the
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station is not complete, at step 670. If at step 668 it is a sort pen, then the program commands that the
animal’s identity be recorded at step 672.

Returning to step 666, if the tail sensor is not on but the fill sensor is on, then the program
commands that the tail gate be closed at step 674. Once the tail gate is closed, the program at step 676
inquires whether there is 2 head catcher at the station and if so whether the head is to be caught by it.

If the station has no head catcher, then the program at step 678 inquires whether the head sensor
is off. Ifitis not off, nothing further happens until it does go off. Then the program commands the head
gate to close at step 680. When the head gate closes the program inquires whether the station has a
squeeze gate and if so whether the animal is to be squeezed, at step 682. If the animal is to be squeezed,
the squeeze gate is commanded to close at step 6384. After the squeeze gate is closed, the program
sequences through the steps previously described at 662, 668, and 672 to the end of the capture program
at 664.

If at step 676 there is an indication that there is a head catcher to be operated, the program
inquires at step 686 whether the head sensor is on. Ifit is on then the head gate is commanded to close at
step 688, and the program sequences through steps 682, 684, 662, 668 and 672 as previously described.

If at step 686, the head sensor is not on, then the program sequences to step 662 to inquire
whether the head and tail gates are closed.

The next program to be described is the “make measurements program, the flow diagram for
which is shown in FIG. 20 and indicated generally at 690. This is the program of the process control
computer that controls the operation of the computers that control the equipment for making the three
basic measurements, namely a weight measurement, an external measurement via the video scanner, and
an ultrasound measurement for backfat via the ultrasound machine. The program also controls the
reading of the measurement data and its transmission to the FBS computer.

The first step 692 in the program is to inquire whether an animal needs to be identified through
its EID tag, by asking whether there is a tiris reader. If there is a titis reader the program inquires whether
an electronic ID of the animal is still needed at step 694. If an electronic identification is needed, the
program inquires whether an identity reading is ready at step 696. If the reading is ready, the program
instructs the computer to read the animal’s electronic identification at step 698. If at any step in the
foregoing sequence, it is indicated that no electronic ID is needed or that the reading is not ready, the
program proceeds to the next sequence of steps.

The sequence involves weighing, and the first step in the sequence is to inquire whether there is
a scale at the station. If there is a scale at the station, the program inquires at step 708 whether a weight is
required. Ifa weight is required the program asks if the scale reading is available at step 710. If the scale
reading is available, the program instructs the computer to read the scale weight at step 712. Ifat any
point in the foregoing weigh sequence it is indicated that a weight is not required or a weight reading is

not available, the program sequences to the next series of steps for backfat measurement. The backfat
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steps start with an inquiry at step 708 whether there is an ultrasound machine at the station. If there is,
the program inquires whether a backfat measurement is required at step 710. If a backfat measurement is
required, the program commands the appropriate computer to read the ultrasound data at step 712. Ifa
backfat measurement is not available or needed, or once the ultrasound data has been read, the program
sequences to the next series of steps relating to video measurements.

The first inquiry at the next sequence of steps as indicated at step 714 is whether there is a video
measurement interface at the particular station. If there is, the program inquires whether a hip-height
measurement is still required at step 716. If it is, the program inquires whether the video measurements
are ready to be read at step 718. If they are, a reading of the video measurements of the animal is made at
step 720, and the program sequences to the next series of steps beginning at step 722. If at any point in
the video measurement sequence of steps it is indicated that 2 measurement is not required or that the
video measurements are not available to be read, the program sequences to the next series of steps.

At step 722 the program inquires whether there is an FBS computer interface at the station. If
there is, the program inquires whether a sort pen is required at step 724. If one is required, the program
inquires whether all measurements are completed at step 726. If all measurements are completed, then
the program transmits the recorded measurement data to the FBS computer. It also requests the FBS
computer to assign a sort pen to the animal at step 728. If at any point in the foregoing sequence of steps,
beginning at step 722, there is no sort pen required or all measurements are not complete, the program
proceeds to the end at step 730.

From the foregoing description of the “make measurements” program it will be apparent that this
program can be used to control the appropriate computer and equipment at each measurement station to
make the appropriate measurements, then record them and transmit the measurement data to the FBS
computer, and in tum receive a sort pen assignment from the FBS computer based on such measurement
data.

The next program to be described is the “release animal” program, the flow diagram of which is

shown in FIG. 21 and indicated generally at 732.

The first step in the release animal programming sequence, at step 734, is to inquire whether
there is an animal at the particular station. If there is no animal, the program sequences to command the
head gate to open and the squeeze gate to open at step 736. Then the program sequences to inquire
whether the fill sensor is off at step 738. If the fill sensor is not off, the program sequences to the end of
the station release program at step 740 and the animal is not released.

If the fill sensor is off at step 738 then the program inquires whether the head sensor is off at step
742. If the head sensor is off, then the program commands the station setup program to start at step 744
and completes its sequencing at step 740. If the head sensor is not off at step 742, the program sequences

to the end of the program and the animal is not released.
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If at step 734 of the program sequence there is an animal in the station, the next inquiry is
whether this is a sort pen, at step 736. If it is a sort pen, then the program sequences to pass the animal
data to the next station at step 748 and then to turn the status lights off on the control panel at step 750.
Thereafter, the program sequences to step 736 to open the squeeze and head gates to release the animal.

If at step 746 in the sequence the indication is that the station is not a sort pen then the program
sequences to the next step 752 to inquire whether the next station is ready for an animal. If the answer is
no, the program sequences to the end at step 740 and the animal is not released. If the answer is yes at
step 752, then the animal data is passed to the next station at step 748, the status lights are turned off at
step 750 and the program sequences to step 736 to release the animal.

The next program to be described, with reference to the flow diagram of FIG. 22, is the “read
ultrasound data” program 754, The first step in the program sequence is to inquire whether a backfat
reading is available from the ultrasound computer at step 756. If one is not available, the program
sequences to the end at step 758. If a reading is available, the computer is instructed to read the backfat
reading from the ultrasound at step 760. Next, the program inquires whether the backfat reading is good
at step 762. Ifit is not, then the program commands the computer to turn on the bad reading status light
on the control panel at 764 and the program sequences to the end. If the reading is good then the “good
reading” status light is turned on at the control panel at step 766. Then the good reading is added to the
list of backfat readings for that animal at step 768.

After the reading, the program commands the computer at step 770 to count the number of other
readings that are within 0.2 inches, as indicated at step 772. When that has been done, the program
sequences back to step 770 until all such readings in the list have been counted as indicated. When that is
done, the program sequences to step 774 and inquires whether there are four or more close readings. If
there are four or more close readings, the next step 776 is to average the close readings. Then the
computer turns on the “backfat complete” status light on the control panel at step 778 and the program
ends.

If at step 774 there are not four or more close readings, then the program sequences to step 780
and asks if there are eight or more readings in the list. If there are not, the program sequences to the end
at 758. If there are, the program instructs the computer to clear the list and reset to start over at step 782
and then sequences to the end of the program at step 758.

The next program to be described is the FBS computer interface program 784 described with
reference to the flow diagram of FIG. 23. This program operates the FBS interface indicated at 246 in
FIG. 6. The first step 786 in the program is to send an initialize command to the FBS computer. The
next step 788 in the program is to read a command from the FBS computer. The next 790 step in the
program is to inquire whether an animal data request has been received from the FBS computer. Ifnot,
the program sequences back to step 788 to await a command from the FBS computer. If there is no

command from the FBS computer or no response, the program sequences back to the beginning to send
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an initialize command to the FBS computer.

If at step 790 an animal data request is received from the FBS computer, an acknowledgement is
sent to the FBS computer at step 792. Next, the program inquires whether data from the next animal is
collected yet, at step 794, If the data has not yet been collected, the program retums to step 794 to await
the collection of data. When data for the next animal has been collected, the program sequences to step
796 and sends the animal data to the FBS computer. Next, at step 798 the program waits to read a
response from the FBS computer. Then, the program awaits receipt of an animal data acknowledgement
from the FBS computer at step 800. If not received, the program requests the FBS computer to resend an
acknowledgement. Upon an initialize command or no response from the FBS computer, the program
sequences back to the initial step 786.

If the program receives an acknowledgement from the FBS computer that the animal data was
received, the program next reads the sort pen assignment received from the FBS computer at step 802.
Next, at step 804, the program inquires whether the sort pen assignment was received from the FBS
computer. At this point if there is an initialize command from the FBS computer or no sort pen
assignment from the FBS computer, the program sequences back to the initial step 786.

If there is a sort pen assignment received from the FBS computer, the program sends a sort pen
acknowledgement to the FBS computer at step 806. Then, at step 808 the program commands the
computer to update the current animal with its assigned sort pen number, in other words, to correlate the
new sort pen assignment with the identified animal. The program then retumns to step 788, awaiting a
command from the FBS computer.

Finally, there is a program for loading the ECM (cattle management system) station
configuration information into the process control computer. This program is diagrammed in FIG. 24 and
indicated generally at 810. In the first step of its sequence the program inquires whether this is the end of
the configuration file, at step 812. If the answer is yes, then the program sequences to step 814 to check
for any missing definitions. Then the load configuration program ends at step 816. If the configuration
file is not fully loaded, then from step 812 the program sequences to read the element definition from the
configuration file at step 818. Then the program determines the definition type at step 820 and breaks the
definition into its components at step 822 and creates the object specified by the definition at step 824
before sequencing back to the beginning of the load configuration program.

From the foregoing it will be appreciated that the disclosed computerized cattle management
system and method provides a highly flexible system and method for measuring, sorting and processing
animals, either on a group basis or an individual basis or in a combination of group and individual basis.
It furthermore proves a means and method for projecting, on an individual animal basis, when that animal
will be ready to be shipped from the feedlot to the packing plant for slaughter and what that animal’s
optimum finish weight will be. The system also provides a means and method whereby the costs of

maintaining animals in the feedlot can be determined on an individual animal basis so that such costs, on
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an individual animal basis, can be assessed to the animal’s owners, thereby providing a highly efficient
cost management tool.

With the management system, no longer is it necessary to treat a group of animals received in a
feedlot as a group throughout its period of stay in the feedlot. Instead, different groups of animals as
received in a feedlot can be mixed with other groups regardless of ownership, based on management
criteria such as animal type, DTF, OEW or other factors. Since each animal can be identified
electronically at any time and at any place during its stay in the feedlot, with its ownership easily
determined, it can be grouped with other animals with similar physical characteristics or OED’s rather
than being kept in a common ownership group while in the feedlot. Similarly, when animals are ready
for slaughter, they can be sent to the packing plant without regard to ownership because their EID tags
will identify them at packing plant as to ownership and thus costs and proceeds can be properly assessed
and credited without regard to group.

From the foregoing, it should be apparent that a particular animal may be in one group or lot
when it arrives in a feedlot, may be moved to a different group within a feed pen during the feeding
period, and may be sorted into a marketing group different than its pen feeding group when it is finally
ready for shipment to the packing plant. All of this is made possible by the ability to electronically
identify each animal by ownership and physical characteristics and costs at any time, irrespective of the

group it happens to be in at any given time.
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Animal Health History

This subsection describes various process steps and system components for providing up-to-date
health histories of animals. These process steps and system components can be used in conjunction with
evaluation of an animal’s respiratory or circulatory condition, as discussed above. For example,
information gather by imaging and evaluating an animal’s respiratory or circulatory system, such as
respiratory damage designations, can be entered into the described electronic system components and
procéssed alone or with other animal characteristics as described below.

Referring now to FIG. 31, there is shown an animal 1011 and an operator 1211 in an area of a
cattle feedlot referred to as an animal hospital 1411. An animal 1011 may be brought to the hospital 1411
for a check on its physical condition, for treatments that are administered to all animals in a particular lot,
and if an animal is to be individually treated for sickness. Typically, the animal hospital 1411 includes a
cattle chute and a head gate (not shown) for holding the animal stationary while its weight and
temperature are checked and any drugs are administered.

As indicated in FIG. 31, the system in this embodiment includes a portable hospital unit 1611
that can be transported to the hospital 1411 for use by the operator 1211. This portability enables the
operator to care for cattle with a single unit at several hospitals located around the feedlot rather than at a
single hospital to which all cattle must be directed. Coupled to the portable unit 1611 is a means for
entering data into the unit such as an optical character reader, which in this first embodiment comprises a
portable bar code scanner 1811 available from a number of sources including the MSI Data Corporation
under the name SYMBOLTEC LS8100. The scanner 1811, which is stored in a holster 2011 mounted to
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a side of the unit 1611, is adapted to read indicia means such as an ear tag 2211 bearing optical characters
such as a bar code for uniquely identifying each animal. Rather than having to write down the animal’s
identifying number on a sheet, therefore, the operator 1211 need only scan the ear tag 2211 and the
identifying number is electronically read and accurately recorded within the unit 1611. The portable unit
also includes a character menu sheet 2411 that bears optical characters such as bar codes corresponding to
treatment data comprising the observed physical condition of the animal as well as drug treatments that
may be administered. The sheet 2411 is mounted behind a clear plastic door of the unit 1611 and
includes bar codes on the sheet’s left and right margins. The bar codes on the left margin are for entering
identification numbers of drugs, numerical quantities, and menu selection steps during program
execution. The bar codes on the right margin are for entering sickness codes, sex of the animal, and
commands for scrolling through the prior health history, for entering data and for quitting after
observation or treatment is concluded. The operator can thus enter the identity of the animal and
treatment data by simply scanning the menu sheet 2411 with the scanner 1811. The treatment data is
recorded along with the animal’s identifying number within the unit 1611. Visual feedback to the
operator 1211 of the prior health history and the data just entered is provided by a display device such as
video monitor 2511. The monitor 2511 also displays the program prompts provided to the operator 1211
by the unit 1611 for entering the data, as will be described in detail hereafter.

FIG. 32 is a schematic diagram showing the elements within the chassis of the unit 1611. The
scanner 1811 is connected via a spring cord to a conventional laser interface module 2611 such as MSI
Data Corporation Model 1365 for communicating data represented by optical characters to a portable
terminal 2811. The data terminal 2811 is of conventional design such as a PDTIII available from the MSI
Data Corporation and includes a microprocessor, associated memory for storing an instruction program
and for recording data, a keyboard 2911 for data entry, and a display 30 for displaying executing
programs and recorded data. The keyboard 2911 is reached through the door opening of the unit 1611
and is an alternative to the scanner 1811 for entering data that is not bar coded, such as the time and date
of treatment and the lot number of the animal, or if the scanner malfunctions. Also shown in the
schematic is an optional liquid crystal display (LCD) screen 3211 connected to the terminal 28 through a
reset switch 3411, a power switch 3511, and a selector switch 3611. The reset switch 3411 reinitializes
the module 2611. The switch 3511 controls power to the scanner 1811 and LCD screen 3211 to
electrically disconnect them when not required by the operator. The selector switch 3611 directs the data
that is entered via the scanner 1811 into the terminal 2811 to either the LCD screen 3211 (visible through
the transparent door of unit 1611 above the menu sheet 2411) or to the video monitor 2511 via a serial
data connector 3811 such as an RS232 port. These additional display devices are optionally available
because of the difficulty in reading the display 3011 from a distance. The LCD screen 3211 is normally
selected by a single operator while the monitor 2511 is usually employed when a crew is working in the

hospital 1411 and a number of the members must view the display simultaneously. The power source for
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the unit 1611 is a battery 4011 which is charged through a power supply line via the connector 3811,

Referring to FIG. 33, the data treatment recorded by the unit 1611 is periodically transferred to a
host computer 5011 remote from the animal hospital 1411 to update the health histories of observed and
treated animals. The host computer 5011 is intended for collecting data on feedlot operations in general
and maintains the cumulative health history of each animal in the feedlot. The portable unit 1611 when
transferring the data is coupled to the host computer 5011 via a conducting cable 5211. The computer
5011 in turn is adapted to collect the treatment data recorded within the portable unit 1611 and produce
an accumulation of such data associated with each animal. This accumulation of data comprises the
animal’s health history. After the current data is transferred, the computer 5011 is programmed to
transfer to unit 1611 in return the up-to-date health history of each animal as well as current feedlot
information, such as newly established lot numbers. The cable 5211 also includes the power supply line
for charging the battery 4011 within the unit 1611.

FIG. 34 is a schematic diagram showing the elements comprising the computer 5011. The
computer itself is of conventional design and includes a video monitor 5411 for displaying data and a
keyboard 5611 for data eniry. The computer 5011 includes an interface board 5811 for receiving data
entered via a second bar code scanner 6211 and a second laser interface module 6411. The interface
board 5811 transfers the data to and from a central microprocessor 6611 equipped with internal memory
and disk drives. Data and instruction programs stored in memory and on disk can be viewed on monitor
5411. The computer 5011 is also connected to a printer 6811 for printing the health histories and other
related documents. Power is supplied to the computer through a conventional power supply 7211. The
power supply 7211 is also coupled to a battery charger 7411 which supplies power for the unit 1611. The -
up-to-date animal health histories, programming, and other feedlot information are transmitted as serial
data from the computer 5011 along with power to the unit 1611 via a connector 7611 coupled to the cable
5211.

The host computer 5011 serves a number of functions in addition to collecting treatment data to
produce health histories for each animal treated. One related function is tracking inventory of drugs for
treatment of the animals. Referring again to FIG. 34, computer 5011 is located adjacent to a drug room
7711 which stores drug inventory. Each drug container 7811 is labeled with a bar code 7911 for
identifying the drugs therein and a menu sheet 8011 is present for entering the amount of drugs within
each container when removed for drug treatment and the amount remaining in each container when
returned for restocking or when additional amounts are added to inventory. The computer 5011 is
programmed to compare the net amount of drugs taken from the inventory as communicated by the
scanner 6211 against the amount of drugs used in treatment in the animal hospital 1411 as communicated
by the scanner 1811. The difference between the two amounts over a predetermined time can thereby be
determined for monitoring loss due to breakage, theft, etc. This difference, as well as the comparable

amounts, are printed at request as a drug usage report as will be described.
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FIG. 35 shows a second embodiment of the system for possible use where a continuous source
of power such as AC power is available in the hospital 1411. The system includes a remote “dumb”
terminal comprising the scanner 1811, the video display 2511, and a keyboard 7511, all in
communication with the host computer 5011 through a node 8311 that includes communication ports and
a power supply. The terminal acts an extension of host computer 5011, relaying treatment data to the
computer in real time and displaying the up-to-date health histories transferred to the display from the
host computer. This real time communication, when possible, avoids the need for physically moving the
portable unit to the host computer and the delay in updating the prior health histories of the animals.

FIG. 35 also shows data entry means such as a transmitter-receiver antenna 8511 and indicia
means such as transponder 8711 attached to an ear for identifying the animal 1011. The antenna is
preferably of a type similar to an RDREOI, integrater reader available from Allflex International and the
tag is preferably a transponder of the type similar to an EID ear tag also available from Allflex
International. The antenna is mounted along side the cattle chute 8911 and emits a signal that reaches the
transponder 8711 when animal 1011 passes by the antenna 8511. The tag 8711 in response emits a
unique signal identifying the animal, which is electronically “read” by the antenna 8711 and
communicated to the host computer 5011 via a computer interface unit 9111 such as a CIUMO1 from
Allflex International. Alternatively, the transponder 8711 may be an active transmitter that continuously
emits a radio signal for reception by a passive antenna 8511. This means for automatically identifying
the animal avoids the delay associated with the operator having to move to each animal for identifying it
by scanning the ear tag. The entry of treatment data, however, is handled in the same manner as in the
first embodiment, with the scanner 1811 utilized to scan bar codes on menu sheet 2411 corresponding to
physical conditions and any drug treatment administered to the animal. The keyboard 7511, however, is
available if data cannot be entered via the antenna 8511 or scanner 1811.

The computer 5011 and data terminal 2811 within unit 1611 are programmed in BASIC,
according to the method illustrated in the flowcharts of FIGS. 36 through 38. FIG. 36 shows the options
available to the operator upon logging onto the computer 5011. A main menu (8111) appears with three
options. An inventory menu (8211) is selected for working with the drug inventory; a hospital/processing
menu (8411) is selected for working with the cattle feedlot records; or the procedure for monitoring the
removal and restocking of drugs is selected as drugs are to be used, such as in the animal hospital 1411.
With this third option, the operator scans the bar code 7911 of the containers 7811 that contain drugs
required for treatment. He is then prompted to specify the purpose of the drug (8611), specify the cattle
lots the drug is being used for (8811), and to enter the drug amounts removed and restocked (9011). This
data is used to adjust the book inventory stored within the computer’s memory (9211). The entry of data
is indicated by “carriage returns” (CR).

The inventory menu option (8211) is selected for monitoring the inventory. For example, one

choice thereunder is to print the daily inventory report, with the book inventory, restocking information,
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and transactions grouped by product (9411). Another option is to manually adjust the inventory in case
of a breakage of drugs within the inventory (9611). Other options include monitoring the difference
between physical inventory as determined by a count and book inventory as determined by the checking
in and checking out of drugs previously described. From the inventory menu (8211), the operator can
also enter the physical inventory for comparison against the book inventory (9811). The difference
between physical inventory and book inventory of each product (1001) can then be presented. The actual
physical usage as determined by a physical inventory of the drugs can be compared with the amount
administered (1021). The totals can then be adjusted as appropriate (1041). The operator can
additionally print the net amount taken from inventory for drug treatment against the amount recorded
from the portable unit 16 (1051) as administered.

The third option of the main menu (8111), the hospital/processing menu (8411), enables the
operator to set up new lots for cattle brought into the feedlot and to prepare group drug treatments known
as processing orders and hospital treatments which are administered to the animals. Referring now to
FIG. 37B, a first option is a lot number menu (1061) appearing at the right of the figure and is selected
whenever a new cattle lot is to be set up (1081). This menu allows the operator to add header information
to the lot (110), change the header information (1121), or review the lots presently within the feedlot
operation (1141). The lot menu (1061) also includes an option for deleting a cattle lot (1161) after the
cattle within the lot have been shipped from the feedlot.

A second option under the hospital processing menu is a processing order menu (1181). Within
this menu is a command for adding a processing order (1201). First, a number is assigned to a unique
combination of drugs to be administered as the processing order or treatment (1221). The drugs desired
are then selected (1241), and the dosages per head or per 100 pounds are entered (1261). The selection of
drugs and dosages are then repeated until the processing order is complete (1271). The menu (1181) also
permits the operator to print a list of current processing orders (1281) or delete an existing processing
order (1301). An operator can also view a present processing order (1321) and change it if desired (1341)
by changing the drugs or their amounts (1361).

Referring now to FIG. 37A, a third option under the hospital/processing menu (8411) is a -
hospital treatment menu (1371). Hospital treatments differ from processing orders in that hospital
treatments are normally intended for specific sicknesses and include a combination of drugs for treating
that sickness. Processing orders, on the other hand, are not directed to specific sicknesses and are
typically administered to all cattle in a lot, outside the animal hospital 1411. The hospital treatment menu
(1371) includes basically the same selections as in the processing order menu (1181) and for brevity
descriptions of the selections therein are not repeated here.

The other options under the hospital/processing menu (8411) include an option (1381) at the left
of FIG. 37A enabling the operator to assign and record treatments for the animals without entering the

data through the portable unit 16. This option minimizes data entry where it is known that all cattle in a
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given lot will receive a specified treatment. The option (1381) includes a command for updating the
figures for drugs used in each hospital treatment (1401). A similar option (1421) allows the operator to
assign one or more drugs or processing orders to one or more lots. The operator can print the processing
sheet for each order (1441) and also has the ability to update figures in the orders for the drugs used
(1461).

Just as he can assign drugs and treatments to lots, the operator has the option of deleting and
editing treatments (1481). These options include deleting previously assigned treatments (1501), editing
existing treatments for a given animal (1521), and entering new hospital treatments for a given animal
(1541).

Communication via cable 5211 with the portable unit 1611 is also handled through the
hospital/processing menu (8411). The menu (8411) allows the operator to print the daily hospital report
(1561) of the animals treated as well as receive the day’s hospital treatment from the portable (1581).
The daily treatments are stored on disk in appropriate lot files (1601). The operator can also print the
day’s hospital and processing activity with cost information (1621). The updated health history and new
lot numbers are then be downloaded into the portable unit 16 to keep it current (1641). The program also
updates in memory the amount of drugs used in treating each animal (1661).

One concern of feedlots is the shipping of cattle not yet suitable for consumption. A further
option under the menu (8411) allows the operator to check when a lot may be shipped (1681) by entering
the lot number and estimated shipping date (1701). Animals that are not ready for shipping within the lot
are then displayed by number (1721).

Referring again to FIG. 37B, an operator selects the report/printout menu option (1741)
whenever a report on treatments administered for each lot is required. Under menu (1741), an operator
can print a treatment report which indicates all hospital treatments between any two given dates (1761).
The operator may also print the lot reports which indicate all treatment with drug cost, both processing
and hospital, administered to a specified lot since a lot was created (1781). A third selection is for
summarizing information on each lot by simply printing the header (1801).

One other option shown allows the operator under menu (8411) to enter the sickness names such
as bloat, prolapse, etc., that will be recognized by the portable unit 1611 and will appear on menu sheet
2411 (1861). If the sickness codes are changed at the hospital/processing menu, the menu sheet 2411 is
also updated.

The treatment data recorded in the portable unit 1611 during a treatment session is entered in
response to prompts from the instructional program stored within the terminal 2811. FIGS. 38A-38C
illustrate the operation of this program. Referring to FIG. 38A, the program prompts the operator 1211
on the display such as video monitor 2511 to enter the date and time of treatment via the keyboard 2911
(2001). A main menu (2021) then appears on the monitor 2511, which gives the operator several choices.

One choice allows the operator to include and exclude various prompts and verifications of entered data
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which appear throughout the figure. Deletion of verifications, shown in these flowcharts, may be made
by experienced operators who known the program operation well. The second choice commands the unit
1611 to transfer its data to the host computer 5011. A third choice allows for the entry of treatment data
initially.

The operator thus begins treatment with this third choice by scanning the appropriate number on
the menu sheet 2411. He is then prompted to scan the ear tag of the animal to be treated or key in the tag
number to identify the animal to the unit 1611 (2031). If he scans the tag, the number is automatically
verified (2041). If keyed in, the ear tag number is then displayed so that the operator may visually verify
his entry (2051) before scanning a CR. Once the ear tag has been verified, the program checks to see if
the animal is new or has a previous treatment history (2061). If the animal does have a record, the
monitor 2511 displays the last treatment for the animal (2081). The operator can then scroll through
previous treatments (2101) via commands on menu sheet 24 to determine the health history of the animal
(2121). The operator can also quit the program by scanning the quit command on the menu sheet 2411.
The quit option is always available throughout the program, though not repeatedly shown in the figure for
clarity. All data entered before the quit command is invoked is recorded. On the other hand, the operator
can always “bail out” of the program if trouble develops therein by scanning the numerals 9999. No data
entered during a treatment session is saved if the operator “bails out.”

If no previous treatments have been administered, the operator enters the lot number through
keyboard 2911 (2131) and scans the CR. The program then compares the lot number with those stored in
memory. Ifitis a new lot number, the program alerts the operator that it is included and prompts for
reentry. Bntering the same number a second time establishes the lot number. The program then prompts
the operator to verify his entry (2141), which he does by a CR scan.

The operator is then prompted to enter a sickness code (2161), such as a respiratory or intestinal
condition, appearing on the menu sheet 2411. The code is then displayed momentarily for the operator’s
verification (2201). If the sickness code entered indicates the animal is dead (2221), this data is stored
immediately (2241) and the treatment session is ended. If the animal is merely sick, however, the
operator is prompted for the severity of the illness and enters a severity code number in response such as
1, 2, or 3 (2261) from the menu sheet 2411,

Following entry of the animal’s identity and sickness diagnosis, the operator may be prompted
for other physical conditions such as the animal’s temperature. Referring to FIG. 38B, he enters the
temperature (2321) in response, and it is displayed by the program for operator verification. The last
recorded temerature is also displayed (2341). The program then prompts the operator for the animal’s
destination, and the operator enters the pen type and particular pen number by scanning the corresponding
numbers on the menu screen 2411 (2401, 2421). These pen types include home pens, recovery pens, or
hospital pens such as hospital 1411.

Following the intended destination, the operator is prompted to enter numbers identifying the
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drug or hospital treatment to be administered to the animal (2441). Each individual drug and hospital
treatment has a unique identification number. If the number entered by the operator is greater than 1000,

i.e., has four digits, then the program determines that an individual drug is to be administered (2461).

"The identification number is then checked against a stored list to determine if it is valid (2481). The

operator is alerted if the number is invalid, and he may attempt reentry (2501). Once a valid
identification number has been entered, the program checks to determine if the drug requires a
withdrawal date (2521). Certain drugs require that the animal be kept in the feedlot for a period of time
after it is administered a drug to prevent undesired side effects to consumers. The program has stored
within it the time period for each drug and calculates from the treatment data the earliest release date of
the animal thereafter. If the drug has a withdrawal problem, the information is displayed (2541) and the
operator is given the opportunity to reconsider administering the drug (2561). If no withdrawal date is
displayed or if the operator chooses to administer the drug in any event, the program then prompts the
operator to enter the number of units to be administered (2581). The amount entered is checked against
an allowable dosage range to protect the animal from an overdose. The portable unit 1611 then verifies
the number of units to be administered (2601). This drug treatment data is stored within the memory of
the terminal 2811 for later transfer to the computer 5011 (2621). The operator is then queried if more
treatments are to be given the animal in the present treatment session (2641).

Administering and recording hospital treatments are similar to the steps followed for individual
drugs. Returning to step (2461) and then referring to FIG. 38C, an entered number less than 1000, e,
two digits, is first verified by the operator as a hospital treatment number (2661) via a scanned CR. The
program then checks to see if the number entered is a valid treatment number (2681). The operator is
alerted if the number is invalid (2701). If the number is valid, the program then determines if there is a
withdrawal problem with this treatment (2721) and displays the appropriate information if such problem
exists (2741). The operator again has the option to proceed or choose another treatment or drug (2761).
The program also determines whether the treatment has a weight dependent dosage (2781). If so, the
program prompts the operator to enter the animal’s weight (2801), which must fall within a
predetermined range to be accepted as valid. The entered weight is then verified by the operator (2821)
via a scanned CR, and the program calculates and displays the dosages to be administered (2841). The
operator at this point can accept or reject the treatment as calculated (2861). If accepted and
administered, the amount of treatment is then stored (2881).

The operator is then prompted to determine if further drugs or treatment is to be administered to
the particular animal (2901) in this treatment session. If treatment is finished, all data is then stored
within the memory of the terminal 2811 and the operator proceeds to examine the next animal. Once
treatment is concluded, the operator quits the program (2921).

At the conclusion of the day or other predetermined reporting period, the unit 1611 is carried to

the location of the computer 5011 and the two connected by cable 5211. Referring again to FIG. 38A, the
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operator then initiates data transfer via the main menu of the program within the unit 1611 (2021). The
appropriate commands are first selected on the host computer 5011 (1561-1601). The operator then
enters a transfer command in response to a prompt (2941), and the data is transferred (2961). The
transferred data is collected to update the health histories of the animals treated in that session. The
updated health histories are then transferred back to the terminal 2811 for review and display in steps
(2081) through (2121).

Where the “dumb” terminal is employed in place of the portable unit 1611, the instructional
program illustrated in FIGS. 38A-C is stored within the memory of the host computer 5011. No

recording of data for later transfer, however, is required.

Tissue Analysis

This subsection describes various process steps and system components for measuring tissue
characteristics of animals. Many of the process steps and system components described in this subsection
can be used to gather information about an animal’s respiratory or circulatory condition.

FIG. 39 is a block diagram, which illustrates certain components for an embodiment. FIG. 39
also illustrates certain fluid and electric interconnections between these components. The illustrated
embodiment includes switch unit 4161 and handpiece 4181. A monitor 4201 (not shown) also is used.
Power source 4221 is electrically coupled to each unit requiring power. More specifically, power source
4221 is electrically coupled to control computer 4241 by cable 4261, to ultrasound computer 4281 by
cable 4301, to input/output module 4321 by cable 4341, and to pump 4361 using cable 4381. Pump 4361
is controlled by pump control 4401, which is electrically coupled to a three-way solenoid valve 4421 by
cable 4441. A data cable 4461 interconnects control computer 4241 and ultrasound computer 4281. FIG.
39 also illustrates that the ultrasound computer 4281 is electrically coupled to switch unit 4161 by cable
4481, Input/output module 4321 also is electrically coupled to the handpiece 4181 by cable 4501.

Pump 4361 is fluidly coupled to reservoir 4521, which contains a conductive fluid, by fluid
conduit 4541. Pump 4361 is further fluidly coupled to switch unit 4161 by fluid line 4561. As shown in
FIG. 39, a quick disconnect 4581 may be placed in fluid line 4561. This quick disconnect 4581 is
provided solely for convenience, and allows the pump fluid line 4561 to be quickly disconnected from
handpiece 4181.

Each of the individual lines, namely electric cables 4481, 4501, and fluid line 4561, are
interfaced with the handpiece 4181 by switch unit4161. Each of the components of the apparatus can be
individually actuated using the switches 4601, 4621 and 4641 on switch unit 4161. Thus, by depressing
the appropriate switch, each function of the apparatus can be actuated.

The components of the apparatus mentioned above will now be described in more detail. Power
source 4221 is a conventional piece of equipment that can be obtained commercially. Virtually any

power source now known or hereafter developed that can safely power sensitive electronic apparatuses.
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Control computer 4241 also is a conventional piece of equipment, and any computer which has
sufficient capability to control and interface with ultrasound computer 4281 will suffice. One example,
without limitation, of a control computer 4241 suitable for this operation is an IBM PC. Control
computer 4241 controls certain functions of the ultrasound computer 4281. Commercial software is
available for operating the control computer 4241 to control ultrasound computer 4281. One example of
software suitable for this operation is sold by Animal Ulirasound Services, Inc., of Ithaca, N.Y.

The present apparatus operates by generating and transmitting into livestock an ultrasound
energy pulse. This energy pulse is produced and controlled by ultrasound computer 4281 and ultrasound
transducer 4661. Each of these components can be purchased. One example of an ultrasound apparatus
is an ALOKA 500 V Ultrasound Computer. The ALOKA 500 V is purchased in combination with an
ultrasound transducer 4661 and transducer cable 4681 for coupling the transducer 4661 to the computer
4281,

Input/output module 4321 controls the signals input to and from computer 4241 and to the
components housed in handpiece 4181. Again, the I/O module 4321 is a conventional piece of
equipment, and virtually any input/output module 4321. One prototype was assembled using an OPTO
22 /O board. The OPTO 22 I/O board includes: 2 1AC5Q input module; a PB16HQ circuit board; a Bl
brainboard; a PBSA PP/S power supply; and an OAC5Q output module.

A pump 4361 pumps conductive liquid to handpiece 4181. The conductive liquid is contained in
reservoir 4521. Any conductive liquid likely will work. The selection of a suitable conductive liquid will
best be decided by considering, inter alia, the conductivity of the liquid, the expense of the liquid, the
availability of the liquid and the toxicity of the liquid. Solely by way of example, suitable conductive
liquids may be selected from the group of conductive liquids consisting of water, vegetable oil and
mineral oil. Pump 4361 is liquidly connected to conductive liquid reservoir 4521 using liquid conduit
4541, which was made from flexible TIGON tubing. A pressure equalization tube 4701, also made from
TIGON tubing, couples the liquid reservoir 4521 and the pump 4361. Pressure equalization tube 4701
equalizes the pressure between the pump 4361 and the reservoir 4521 when the pump 4361 is not in
operation. This helps prevent liquid leaks from reservoir 4521.

Conductive liquid is dispensed from reservoir 4521 upon actuation of the pump 4361. Liquid
dispensation is controlled by a three-way solenoid valve 4421, which is electrically coupled to pump
control 4401. Three-way valve 4421 can be elecirically actuated by switch 4601, which is housed in
switch unit 4161. This dispenses conductive liquid from reservoir 4521 through liquid conduits 4541 and
4561 to handpiece 4181. When the pump 4361 is not in use, the solenoid valve is open to pressure
equalization tube 4701 to equalize the pressure between the pump 4361 and reservoir 4521. Liquid back
flow from handpiece 4181 can be checked by a check valve 4721, which is mechanically coupled to the
handpiece 4181.

FIG. 40 is a schematic diagram of the switch unit 4161, handpiece 4181, cables 4481, 4501, and
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liquid conduit 4561. FIG. 40 shows transducer 4661 separated from handpiece 4181. FiG. 40 further
shows that ultrasound transducer 4661 is surrounded by a clear protective housing 4741. Housing 4741
performs at least two functions. First, housing 4741 protects ultrasound transducer 4661 from contact
damage. Furthermore, protective-housing 4741 facilitates the positioning of transducer 4661 in
handpiece 4181 as described below. The protective housing 4741 in a prototype illustrated in FIG. 40
was made from TIGON tubing sized to tightly receive transducer 4661 therein.

FIG. 41 is a schematic top plan view and FIG. 42 is an end view illustrating switch unit 4161. In
a prototype, switch unit 4161 was made from a polypropylene block that was machined to include
passages 4761 and 4781 therethrough. Conduit 4761 provides a passage through switch unit 4161 for
liquid line 4561. Passage 4781 provides a passage through switch unit 4161 for electric cables 4481 and
4501. Switch unit 4161 includes three switches 4601, 4621 and 4641. The switches include conductive
liquid switch 4601, trigger switch 4621 for commanding the computer to read and analyze the image, and
reset switch 4641 for clearing a previous reading to prepare for rereading an animal or reading a new
animal. These switches and their functions also are illustrated in FIG. 46. Switch 4601 actuates liquid
pump 4361 so that conductive liquid from reservoir 4521 is pumped through liquid line 4561 and into
handpiece 4181. The amount of time that pump 4361 operates is governed by a timer switch on pump
4361 (not shown). Thus, by actuating switch 4601, pump 4361 is induced to pump conductive liquid
from reservoir 4521 for the period of time allowed by the timer switch on the pump. In a current
prototype, the pump 4361 is actuated for a period of less than about 5 seconds, and typically about 3
seconds, during which time less than about 50 milliliters, and more typically about 30 milliliters, is
pumped from reservoir 4521 to the handpiece 4181.

A second switch 4621 is electrically coupled to the ultrasound computer 4281 by cable 4481.
Switch 4621 activates the computer 4281 to read and analyze the ultrasound image that is produced by
transducer 4661 as displayed on monitor 4201. Thus, once the transducer 4661 is correctly positioned,
operator 4141 depresses switch 4621 to cause the computer 4281 to read the ultrasound image.

A third switch 4641 also is provided on switch unit 4161. Switch 4641 is a reset switch
electrically coupled to input/output module 4321 by cable 4501. Switch 4641 is depressed by operator
4141 when the image has been read by computer 4281 or when the operator wants to discard a previous
reading and record a new reading of a given animal’s image. This can include reapplying conductive
liquid from the handpiece 4181 onto the animal. This resets the computer 4241 and input/output module
4321 for receiving new information from a different animal 4101.

FIGS. 42-44 further illustrate the construction of handpiece 4181. FIG. 43 is a side schematic
view of the housing 4181. Housing 4181 is manufactured for this particular application, and can be
manufactured from a number of suitable materials. The embodiment of a prototype illustrated in FIGS.
42-44 was manufactured from polypropylene. A block of polypropylene having suitable dimensions was

obtained and then machined to have substantially the appearance illustrated in FIGS. 42-44.
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More particularly, handpiece 4181 is machined to include a threaded inlet 4801 for receiving
liquid line 4561. Any suitable means for coupling the liquid line 4561 to housing 4181 will suffice.
FIGS. 42-44 jllustrate a'male threaded connection 4821 which is inserted into threaded portion 4841 of
passage 4801 to couple liquid line 4561 to housing 4181. Housing 4181 also is machined to include a
passage 4861 for interconnecting liquid inlet 4801 and a liquid conduit 4881. Liquid conduit 4861 is
closed using a threaded plug 4901, and liquid conduit 4881 is closed by a threaded plug 4921.

FIG. 44 is a bottom plan view and FIG. 45 is an end view of the handpiece 4181. FIGS. 44 and
45 illustrate a longitudinal slot 4941 recessed in the bottom surface of the handpiece 4181. Slot 4941 is
sized to receive the transducer 4661 and protective cover 4741. If, however, the transducer 4661 and
cover 4741 are not received sufficiently tightly in slot 4941 to hold the ultrasound transducer 4661
securely therein, an additional polypropylene wedge (not shown) can be used to wedge ultrasound
transducer 4661 and protective cover 4741 inside the slot 4941.

FIG. 44 also illustrates that leading to and intersecting with the conduit 4881 are plural output
orifices 4961a-4961h. These orifices 4961a-4961h are fed by liquid line 4561. Thus, as a conductive
liquid enters the handpiece 4181 through liquid line 4561 and inlet 4801, the conductive liquid flows
through the passage 4861, into passage 4881 and thereafter through the plural orifices 4961a-4961h and
onto animal 4101. The spacing of these plural orifices 4961a-4961h is not critical. The embodiment
illustrated in the figures has a relative spacing of approximately one-half inch between each respective
orifice 4961a-4961h.

FIG. 44 also illustrates that the handpiece 4181 includes plural position markings 4981a-4981e.
As stated above, transducer 4661 and protective cover 4741 are positioned in slot 4941. The transducer
4661 and cover 4741 are firmly wedged into the slot 4941 and between sidewalls 5001 and 5021. A mid-
portion of the transducer 4664 is centered on one of these respective positioning marks 4981a-4981e
depending upon the size of the animal, before the transducer is fixed in its selected position relative to
end wall 5041. More specifically, the smaller the animal, the closer transducer 4661 is positioned to end
wall 5041 of slot 4941. )

The preceding paragraphs describe one embodiment of an ultrasound apparatus. This section
discusses how to operate the apparatus, with particular reference to measuring tissue characteristics of -
cattle at a packing plant.

Cattle are conveyed seriatim using conveyor 5001 to a tissue analysis zone 5021 in a packing -
plant. As illustrated in FIGS. 47 and 48, the ultrasound device and computer control system described
above can be used to analyze the tissue characteristics of the stunned ruminant at the packing plant. With
transducer 4661 transmitting continuous ultrasound signals, the operator positions handpiece 4181 on the
back of the animal 5101, The operation of the apparatus is not critically affected by the positioning of the
apparatus on the back of the animal, but its positioning is important for obtaining accurate measurement

data of a desired internal tissue characteristic. Transducer 4661 can be positioned between the twelfth
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and thirteenth 1ib, and typically is focused on the rib-eye muscle approximately three-quarters of the way
down the muscle. Once housing 4181 is correctly positioned, the operator then actuates switch 4601 to
dispense a predetermined amount of conductive liquid from reservoir 4521 onto the back of the stunned . .-
ruminant 5101. A sufficient amount of the conductive liquid is dispensed onto the ruminant 5101 through
line 4561, passages 4861 and 4881, and orifices 4961a-4961h to obtain a clear image on a monitor (not
shown). The amount of liquid dispensed is not critical, except that there must be enough to obtain a clear
signal from the ultrasound transducer 4661. Solely by way of example, less than about 50 milliliters, and
more typically about 30 milliliters, of conductive liquid should suffice. Pump 4361 can be actuated for
particular predetermined lengths of time. The pump speed also can be controlled. The combination of
controlling the pump speed and liquid dispensation time allows operator 5141 to vary the amount of
liquid dispensed upon animal 5101 with each actuation of switch 4601.

Positioning the transducer 4661 is facilitated by monitoring the ultrasound tissue image on a
monitor. If the monitor indicates that the transducer 4661 is not correctly positioned, the transducer 4661
can be removed from slot 4941 in the handpiece 4181 and repositioned. Once this is done for the first
animal in a group of animals the transducer 4661 likely will be correctly adjusted for all animals in the
group.

Once a suitable amount of conductive liquid is dispensed, which generally takes less than about
5 seconds, and more typically about 3 seconds, operator 5141 then positions transducer 4661 against the
animal 5101 over the oil and between the twelfth and thirteenth rib of the animal 5101. The transducer
4661 is held steady in this position while operator 5141 watches the monitor. Once a suitable image is
obtained, operator 5141 actuates trigger switch 4621, which is electrically coupled to the ﬁ]trasound
computer 4281. By actuating switch 4621, ultrasound computer 4281 records the image and data, and
calculates and records particular measurements of the animal 5101. The data acquisition performed by
ultrasound computer 4281 is controlled by computer 4241. Software is commercially available for
running computer 4241. This software can determine certain tissue characteristics using the ultrasound
data, which includes backfat, intramuscular marbling, muscle dimensions and the location of a fat
deposit, such as the 1ib eye fat kernel. Thus, software can be selected to perform particular measurements
on each animal, and measurement data obtained can be displayed on the monitor. If insufficient or
inaccurate data is received from a reading, and if the plant processing rate provides the operator time, the
animal can be remeasured. This is done by pressing reset switch 4641 and again pressing trigger switch
4621 to take a new reading.

The information obtained for each animal 5101 is downloaded into computer 4241. The animal
5101 is continuously conveyed by conveyor 5001 along the processing line as an operator conducts tissue
analysis. Once the tissue analysis is completed, then operator 5141 moves the ultrasound tissue imaging
and analysis device adjacent another stunned and bled ruminant for tissue imaging and analysis. Prior to

applying the transducer 4661 to the back of the next animal, the operator actuates reset switch 4641. This
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clears the computer 4241 and prepares it to receive new data. The process is then repeated.

FIG. 47 illustrates that the tissue analysis can be performed by a single ultrasound operator 5141
using an ultrasound tissue imaging and analysis device as described above. FIG. 48 illustrates.an
alternative method for tissue imaging and analysis involving two operators. In this embodiment, the
stunned and bled ruminant is conveyed to a first position adjacent a first operator. The first operator can
either perform ultrasound analysis on the stunned cattle, with the second operator repeating the ultrasound
measurements made by the first operator. Alternatively, the first and second operators can perform
ultrasound analysis on every other cow so that operators 5141 can match the conveying speed of
conveyor 5001.

Still another alternative method is to have a first operator 5141 apply an ultrasound image
enhancing fluid to the animal’s hide at the rib-eye portion. This animal is then conveyed to a position
adjacent a second operator 5141. The second operator 5141 then performs ultrasound tissue imaging and
analysis adjacent the rib-eye portion of the ruminant 5101 as the ruminant is being conveyed by conveyor
5001. The second operator 5141 adjusts the position of the ultrasound tissue analysis device until a good
image is obtained. The ultrasound imaging and analysis device is then actuated to obtain and store tissue
data.

The method takes less than about fifteen seconds per animal to perform, typically less than about
ten seconds to perform, and more typically less than about 10 seconds to perform, and more typically
about 5-7 seconds to perform. The information obtained is then used to make calculations as discussed
below, and is available to both the packing plant operator and the feedlot operator in real time. This is a
significant improvement over conventional methods.

Data obtained using tissue analyses on the stunned and bled ruminant can be used to perform a
variety of calculations, such as those discussed in Pratt’s U.S. Pat. No. 5,673,647. For example, yield and
quality can be determined. The ultrasound tissue imaging and analysis device is used to make a number
of measurements, including 1ib eye dimensions, backfat thickness and and determinations of rib eye area
and marbling. To make such measurements, the ultrasound device focuses on and locates particular
tissue characteristics, including, for example, a particular fat deposit, such as the rib eye fat kemnel. As
soon as a good ultrasound tissue image is obtained, the measurements discussed above are made, and are
recorded in a computer or on computer readable medium. Such data is correlated with the animals
electronic identification tag, as well as information determined for each animal at the feedlot.

The data obtained by ultrasound tissue imaging and analysis at a packing plant is itself indicative
of meat quality and/or yield, such as the backfat measurements, or can be used to make other calculations,
such as yield grade. Yield grade is a scale from 1 to 5, with 1 being the most lean and 5 the least lean.

Typically, cattle backfat thickness varies from about 0.1 inch to about 1.0 inch thick. Rib eye
area typically varies from about 9 square inches to about 15 square inches. Yield grade is determined by

considering at least rib eye area and backfat. First though, solely with respect to backfat, backfat
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measuring greater than about 0.7 inch thick generally results in 2 yield grade of 4 or betier. Average
cattle have a backfat thickness ranging from about 0.4 inch to about 0.7 inch, and such backfat generally
results in a yield grade of 3. Less backfat results in a yield grade of 1-2.

But, as stated above, yield grade also considers rib eye area. The USDA yield grade is
determined by considering backfat thickness, rib eye area, hot carcass weight (which is determined by
weighing both halves of a carcass about 15 minutes after initial processing) and pelvic, kidney and heart
fat (PKH) values. Thus, for example, if a particular animal has a relatively small rib eye area and
relatively thick backfat, then the animal likely will receive a yield grade of 4 or 5. And, if the animal has
relatively large rib-eye area and relatively little backfat, then the animal likely would receive a yield
grade of 1-2.

Marbling also can be determined using ultrasound tissue imaging and analysis of ruminants at
packing plants. Marbling is determined by computer analysis of contrast differences in the ultrasound
image. A quality grade is then assigned to the animal to reflect the marbling content. Marbling is
specified as standard (which correlates with the least amount of marbling), select, choice and prime
(prime correlates with the most amount of marbling).

Data collected at the packing plant is available much sooner than if conventional methods are
used, such as waiting for and relying on government grading or area analyses of rib eye tracings. The
present method makes such information available in real time to the packing plant operator, who could
chose to provide such information virtually simultaneously to the feedlot operator. This accelerates
payment all along the ruminant processing chain.

Moreover, the information provided by the method appears more objective than the grading
information provided by the government grading system. And, tissue characteristics are obtained prior to
processing the stunned ruminant to a carcass by, amongst other things, removing the hide and perhaps
simultaneously portions of backfat. Because the present system is based on collecting and analyzing
repeated tissue body measurements, it is both more reliable and correlates better with the actual yield of
the stunned and bled ruminant.

And, because the information concerning each animal is available sooner and generally is more
accurate and reliable than the currently used subjective grading techniques, both the feedlot and packing
plant operators can make use of such information for management decisions. As used herein
“management decisions” depends on whether this refers to feedlot management or packing plant
management. Packing plant management decisions are discussed above, and in Pratt U.S. Pat. No.
5,673,647. “Packing plant management decisions” typically refers to, for example: (a) sorting cattle; (b)
further distribution; (c) pricing for either purchase or sell; (d) classifying inventory; (€) valuing inventory;
and (f) selecting feedlot suppliers. It should be realized that information provided the feedlot operators
can be used to change the subsequent treatment of individual animals at the feedlot, such as to increase or

decrease feed, or to administer certain materials, such as growth factors. Because animal grading is done
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virtually simultaneously with processing of the animal at the packing plant using the method, cattle
emerging from the carcasses emerging from the processing area can be sorted into groups based on
predetermined criteria, such as customer desires, yield, quality, carcass wei ghts, size of cuts, etc. This,
along with the fact that the information is available in real time, provides the packing plant operator better
information faster concerning packing plant inventory. The feedlot also can be provided the information
sooner, so that feedlot management decisions based on the information provided by the packing plant can
be made much sooner and with more reliability than can be achieved using conventional methods.

This example describes a method for performing ultrasound tissue analysis of cattle in a packing
plant prior to processing the cattle to carcasses. An electronic I.D. tag was placed on a trolley hook at a
point where the rear leg of each animal was transferred from shackle to trolley. A portable tag reader was
used to read the tag as it was placed on the hook, and this information was stored to establish the
sequence of cattle on the trolley.

FIG. 49 is a schematic diagram illustrating how ultrasound tissue imaging and analysis devices
were positioned in a packing plant for this procedure. Just past the transfer point for transferring the
stunned animal from the shackle to the trolley, the ultrasound tissue analysis zone was defined.

Vegetable oil, about 18 milliliters, was applied to the hide on the left side between the 12th and 13th ribs
before each animal was conveyed to a position adjacent an ultrasound technician.

FIG. 48 illustrates two ultrasound operators 5141 performing ultrasound analysis on ruminant 10
in a packing plant. Operators 5141 are illustrated as using one embodiment of an ultrasound tissue
il;laging and analysis system as described in more detail above comprising a switch 5161, and a hand
piece 5181. The two successive ultrasound operators 5141 used two identical computer/ultrasound
systems, although it will be apparent that the two ultrasound systems need not be the same.

Following ultrasound measurement and prior to removing the head from the animal a portable
tag reader was used to read the electronic identification tag which was removed from the ear of the
animal. This electronic identification number was matched to the trolley sequence number and electronic
identification tag on the trolley.

Ultrasound tissue analysis was performed on cattle processed at the packing plant. The tissue
measurements made by the ultrasound device were stored with each animal’s individual identification tag
number, sequence number and trolley identification number in a computer.

A second LD. in a form of an USDA-approved edible bar'coded label was applied to the exposed
brisket area. The edible label had a five-digit number printed thereon for visual reading, in addition to a
bar code to be read by a hand-held reader immediately after the label was fixed to the brisket. The
carcass was weighed at the hot scale. The packing plant’s carcass tag was then fix to the carcass, and the
weight was recorded along with the plant’s carcass L.D. number on a tablet. The trolley I.D. and bar code
label were read electronically to re-establish the sequence of cattle on the trolley in case some ruminants

were railed-off by a USDA inspector for trimming and observation before being railed back in the
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moving chain. After all carcasses in the test left the packing plant for chilling, the hot carcass weight was
linked to the ultrasound-derived data of backfat, 1ib eye area and marbling score in a file in a computer.

Yield grade, quality grade closely trimmed retail yield and pounds of each ruminant were
calculated for each cattle processed using published formulas.

This example describes a method for grading carcasses at a packing plant where objectively
measured carcass data was used rather than the normal method of visual observation by graders.
Immediately after the carcasses were ribbed, a numbered paper was applied to the rib eye of the left side
of the carcass. The paper was removed after the rib eye impression had been made, and was traced at a
later time for determining actual rib eye area on all carcasses. Immediately after the paper was removed
from the rib eye, the backfat was measured with an approved preliminary-grade ruler. This measurement
was recorded on a paper that was removed from that rib eye.

Each carcass was graded by a grader employing official procedures of the USDA meat grading
service, and stamped accordingly with yield and quality grades. A second person from the USDA meat
grading service observed the carcass as trained and then observed a computer screen displaying the yield
and quality grades as calculated on day of slaughter by the ultrasound derived data plus the hot carcass
weight. If the USDA grader agreed with the calculated value, he pressed the touch screen computer and a
label was printed and fixed to the carcass by another worker to confirm the calculated values. If the
USDA grader did not agree, he adjusted PYG, RIB EYE, and/or KPH to change the calculated yield
grade and marbling score to change the quality grade. When the displayed yield grade and quality grade
matched the USDA grader’s evaluation, he pressed a print button on the touch screen computer and a
label was printed and fixed to the carcass.

A second touch screen computer was made available to the plant grader. He could observe the
carcass and compare his subjective value to that displayed on the screen. He could then make changes to
PYG, KPH and rib eye to adjust the yield grade and marbling score to adjust the quality grade.

Every thirtieth carcass was railed off for measuring PYG with the official ruler and rib eye using
an official grid device. Three people, two USDA meat-grading graders and one IBP selected grader,
independently measured each carcass railed off. The three independent measurements were averaged to
establish the official reference measurements.

The results from the examples demonstrate that tissue analysis made on ruminants in packing
plants can provide yield grades, rib eye areas and marbling, for example, that correlate well with those
obtained by the conventional processes. Moreover, the data provided by the tissue analysis at the packing
plant is available in real time for analysis by the packing plant, the feedlot, and others in the processing
line. This not only expedites payment to all persons in the processing line, but further also allows the
feedlot to adjust its methods of processing ruminants, and allows the packing plant operators to better

control their inventory.
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Animal Tracking

This subsection describes various process steps and system components for tracking animals.
These process steps and system components can be used in conjunction with evaluation of an animal’s
respiratory or circulatory condition, as discussed above. For example, information gather by imaging and
evaluating an animal’s respiratory or circulatory system, such as respiratory damage designations, can be
entered into the described electronic system components and processed alone or with other animal
characteristics as described below

Protecting animal agriculture by safeguarding animal health is vital to the well-being of people
everywhere. In fact, protecting animal agriculture promotes human health, provides wholesome, reliable,
and secure food resources, mitigates national economic threats, and enhanées a sustainable environment.
An element of this goal to safeguard animal health in an effective AIF that allows users to quickly and
efficiently trace information concerning an animal, including without limitation, an animal’s location
history, treatment history, such as drug or feed additive administration, food products made from such
animal, and any combination of such information. By doing so, diseased animals, those potentially
diseased, and/or those animals that have commingled with the diseased animals may be identified and
dealt with, e.g,, treated, quarantined, or destroyed when necessary.

The following provides definitions of certain terms used in this subsection. These definitions are
provided to aid the reader, and should not be construed to be narrower than would be understood by a
person of ordinary skill in the art.

A “cohort” or “cohorts” refers to an animal or animals that occupied a same general location,
such as might be identified by a premise identifier, at some time as some other animal or animals, but not
necessarily at the same time. Cohorts can refer to a group of animals occupying a same location, and if
one or more of these animals is moved to a second location, then the moved animal now is, or animals
are, associated with a second cohort group.

“Commingled” is a subset of the term cohort and generally refers to animals that occupy the
same general location at a common time. For example, a first group of animals might be owned by the
same owner and pastured separately from a second group. Both the first group and the second group may
be referred to as cohorts, particularly if the first and second pasture are identified by the same premise
identifier, but are not commingled. Animals in the first group are commingled, and animals in the second
group are commingled, but animals of the first group are not commingled with animals of the second
group. Commingled also can be considered to occur when animals have unrestrained access to each
other. Under a program, such as the USAIP, a single premise identifier may be used to identify cohorts,
but cohorts may not be sufficiently intimately associated so as to warrant treating all animals in the group
in the same manner, such as in case of a detected disease. By providing additional animal identifiers as

disclosed in the present application cohorts in this and other examples can be treated differently.
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“Intimately associated” typically refers to animals that are in sufficiently close contact that, for
example, transmission of a disease might be inferred. Simply because animals are commingled does not
necessarily mean that they are intimately associated. Again by way of example, animals located in a
large pasture area may be considered commingled, but may not ever be intimately associated.

“Participants” include, without limitation, producers, grazers, auctioneers, feedlots, packers, data
service providers, data trustees, and others.

Over the last several years, more than 100 animal industry professionals, academics, and state
and federal government representatives have debated the feasibility of implementing a single, nationwide
computerized system that utilizes an individual food animal identification tracking and management
system. As a result of those debates, the United States Department of Agriculture (USDA) endorsed most
of the USAIP that defines the standards and a framework for implementing and maintaining a phased-in,
NAIS. Basically, the USAIP would be one method enabling not only the beef industry but all livestock
industries and government officials to conduct lifetime tracebacks of all animals and perform disease
surveillance on cattle, swine, sheep, and other animals. Tracing back animals would allow government
officials, animal producers, animal purchasers, and others to determine where an animal has been and
what other animals have been in contact with the “traced” animal.

For example, if a cow is diagnosed with Mad Cow disease, an NAIS would allow government
health officials to traceback where an animal has been over its entire lifetime and investigate and control
the disease by quarantine or other method animals that have commingled with the diseased animal. The
USAIP requires that a complete traceback report be obtainable within 48 hours of the initiation of an
investigation following the diagnosis of a sick animal.

The basics of the USAIP are illustrated in Fig. 50. Fig. 50 shows animal producer 1102
collecting data 1112 about his animals and storing that data in a database 1202. The type of data
collected by animal producer 1102 varies among animal industries; however, the data typically includes
many of the same types of data that are found in a cattle specification. Under the USAIP, that data is
supplemented by an official ID tag and may include a couple of additional identifiers to help trace a
specific animal. For example, in order to trace an animal’s location history, the USAIP includes a
premise identifier (PID) and a universal animal identifier (UAID) among the collected data 1212.
Whenever an animal is moved to a new location, the new location’s PID is linked to the animal’s UAID.
By doing so, these identifiers help pinpoint where a cow-has been during its lifetime.

Data collection usually begins at the animal producer’s location. As an animal moves in the
stream of commerce and passes through data collection points, additional records or information are
collected and uploaded to a national animal information database 1302. According to the USAIP, the
national animal information database 1302 is accessible to the USDA and other health officials. Thus,
when an animal is discovered with an animal disease, such as an FAD, the USDA determines the

assigned UAID of the diseased animal and reviews the animal’s records in the NAIS information
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database. Based on recorded PIDs it is possible to trace where a diseased animal has been. At that point,
appropriate measures can be put into effect to prevent those animals that have commingled with the
diseased animal as identified solely by a premise identifier from entering the marketplace. The USAIP’s
goal is to protect people from buying tainted meats and other animal products and to prevent the disease
from spreading to other animals. \

To put an NAIS in place, the USAIP proposes implementing the following systems: a national
premises identification system, an individual animal identification system, and a group/lot identification
system.

The national premises identification system assigns a unique number to each premise involved in
animal agriculture. Generally, a premise is an identifiable physical location that, in the judgment of
animal health officials, area veterinarians, or other designated group, and when appropriate in
consultation with the affected producer, represents a unique and describable geographic entity (e.g.,
where activity affecting the health and/or traceability of animals may occur) or represents the producer
contact location when extensive grazing operations exist. By assigning a unique identifier to premises,
the location history of animals is more easily tracked. The USAIP-proposed premise identifier is a 7-
charater alphanumerical value, e.g., A123B45.

Fig. 51 illustrates a simple block diagram of the USAIP’s proposed infrastructure for assigning
PIDs. Basically, a premise 2102 is required to file a request for a PID with a local government premise
system 2202. The state premise system 2202 contacts a national premise allocator 2302 for a PID 2112.
The national premise allocator 2302 assigns a PID to the premise and sends it back to the state premise
system 2202. The state premise system 2202 forwards it to the requesting premise 2102 and to a National
Premises repository 2402. The USDA has access to all PIDs through the national premises repository
2402. Using the PIDs, the USDA can determine where animals have been when doing tracebacks.
According to the USAIP, the PID 2112 uniquely identifies a premise.

The USAIP’s national premise identification system requires states and local governments to
identify and validate “premises”.

In conjunction with a premise identifier, the USAIP proposes using an individual animal
identification system to assign universal identification numbers (UAID) to animals. Fig. 52 illustrates a
simple block diagram of the entities involved in assigning an animal a UAID. Typically, requests for a
UAID come from animal producers. As illustrated, an animal producer at premise 3102 requests and
receives a UAID 3112 from an animal identification number allocator 3202. As before, a copy of the
UAID 3112 is forwarded to the requesting animal producer 3102, as well as to a national animal identifier
repository 3302. Typically, the UAIDs adhere to the ISO code structure standard for Radio Frequency
Identification (RFID). In other words, animals will be assigned a number that is imprinted and encoded

on an electronic RFID tag. The tag is attached to an animal and throughout the lifetime of the animal the
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RFID electronic tag is used to trace animal movements. An exemplary animal ID number, according to
the USAIP, the ISO code contains 15 numbers, for example, “840 123456789012,

The USAIP also proposes a group/lot identification system, which assigns different values to
specific lots or groups within a much larger premise. For example, a large feedlot may have dozens of
separate feeding areas. Each area or lot may receive its own unique number to further distinguish where
an animal has been. Another reason for using a group/lot identification system is that animals often are
transferred in groups to a premise. Each shipment of animals that comes in or moves out may be
considered a group. A group/lot identifier (GID) distinguishes between groups within a premise. The
GID is typically based on a date. For example, in some cases, the USAIP adds a six-digit number to the
premise ID to reflect the date a group of animals moved in. This means that an animal shipped to a
premise on October 3, 2003, has the combined group lot number “A2341.69100303,” where the final six
digits represent the date of arrival. The GID provides a way to further distinguish groups of animals of
that have not been commingled.

Based on the above-identified systems, the USAIP proposes an infrastructure that includes a
national premises allocator, a national premises database, individual animal ID database, and “Reader”
technology in order to trace animal location histories. The reader technology, as mentioned above,
includes electronic RFID tags and RFID readers placed at various collection points. For example, the
reader technology would be most likely implemented at markets, expositions, slaughter facilities,
feedlots, etc. By recording the PID and UAID of animals, an accurate history of their movement through
the streams of commerce can be recorded and traced.

Notably, within the USAIP, the identification devices used to identify animals may vary across
species groups. A USDA official device may be required.

Major opposition from the livestock industry has delayed implementation of the USAIP. One of
the main drawbacks to implementing the USAIP’s NAIS relates to the ability to protect the
confidentiality of collected data. For example, many livestock producers are concerned that the Freedom
of Information Act (FOIA) would require the government to release all collected traceback data.
Releasing such information could cause irrevocable harm to the livestock industry just as it did when the
first Mad Cow case was discovered in the U.S. Moreover, releasing confidential business information
could also damage reputations and cause producers to lose money.

For example, inaccurate tracking results may result in treating animals, such as by a quarantine;’
that were healthy and did not require segregation. This would cause a producer to lose money since
quarantine interferes with the movement and management of animals in normal commerce. Moreover,
because of an inappropriate quarantine, a livestock producer and its herds generally may be perceived as
being “bad,” which hurts the reputation of the producer and its other herds. Furthermore, livestock
producers and marketers are concerned that they may incur consumer liability (or at least legal costs)

despite inaccurate tracking results.
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Protecting records also is important to prevent unfair speculation and manipulation of pricing at
sourcing and markets. For example, if the government obtains and releases industry proprietary
information, buyers or sellers of livestock can artificially inflate or deflate prices based on the released .. -
data. Ultimately, collected traceback data should be safeguarded. Hence, there is a need for a NAIS that
ensures the confidentiality of that data.

The USAIP’s NAIS is difficult and costly to implement. The USAIP creates a separate NAIS
dedicated exclusively to animal traceback. This means livestock producers that already use commercial
systems to track their animals would have to finance their current tracking systems as well as the NAIS.
Hence, the cost may become prohibitive for small herd owners. Moreover, the USAIP experts failed to
recognize the need to utilize commercial tracking and management information systems that actually
would add enough value to the process to cover the cost of the official government requirements.
Furthermore, the USAIP failed to recognize the inherent resistance to additional government mandated
identification, reporting and costs to industry when more then 99 percent of animals are healthy, disease
free, non-quarantined animals. These additional costs would be implemented in order to identify the less
than 1 percent of livestock requiring FAD management.

The proposed NAIS restricts animal movement in commerce and provides no method for a real
time confirmation of the official records. Real time confirmation could be an important feature for buyers
and sellers of animals. Again by way of example, a buyer would like to know, virtually immediately
upon inspection, whether the animal has an appropriate movement record, and further that such record
can be accessed as desired. If a move-in or move-out event occurs reasonably close in time to a buyer
wanting to purchase an animal, then these recent events would be important information that should be
available to the purchaser. The proposed NAIS does not allow for real time reconciliation of such events,
whereas the embodiments disclosed herein do allow real time reconciliation.

The USAIP’s NAIS also rely solely on RFID identifiers to identify an animal. A producer may
lose an assigned RFID, or the RFID may fail to operate correctly. As a result, the animal’s identification
cannot be properly recorded, or if initially recorded correctly, cannot be verified upon a move-in or
move-out event. RFIDs also would have to be requested by a producer, provided by a government
agency, associated with an individual animal, and then such information reported to the agency. This
scenario requires time and compliance with the requirements by each producer. Embodiments of the
disclosed method and system allow for other animal identifiers to be used, which increases appropriate
identification of problematic animals and compliance by participants.

The components and systems of an AIF (AIF) accomplish what the USAIP proposes, while
overcoming its limitations. The animal identification framework incorporates computerized data
management system tools and techniques to timely process information regarding the movement of
livestock from one location to another. The framework helps maintain the normal speed of commerce in

buy/sell transactions, helps provide records making the animals more valuable to the buyer and seller,
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improves the accuracy of movement and animal sales transactions, protects the animal owners from
liability due to inaccuracies, protects the confidentiality of producer data, and lowers the cost of tracking
animals.

In commercial and private settings, the information collected through this framework is
beneficial in a variety of ways. For example, when an animal change of possession occurs, the new
owners or custodians may be easily provided with the historical animal records and current records
necessary to move the animal. Suppose, for example, a purchaser buys an animal without first obtaining
a traceback history of the animal. Owning animals purchased without records violates regulatory rules
and purchasing animals without historical records incurs a risk of being unable to resell the animal.

Additionally, this framework may protect purchasers against liability in case of a disease
outbreak. Moreover, because information is collected in an organized and strong framework, it is
possible to share commercial data among the diverse and segmented livestock industries, thereby adding
value to the overall system, and helping offset the costs associated with the implementation of the AIF.
There are other private benefits and uses for the ATF.

In a public sense, the framework is beneficial because it allows health officials to identify and
quarantine animals that have commingled with diseased animals. Thus, it reduces the chance that a
consumer will purchase infected meats or tainted animal products. For example, suppose a cow is
diagnosed with Mad Cow disease. To protect consumers from purchasing tainted meat, health officials or
industry members, using the embodiments of the disclosed system and methods of the ATF, may
traceback and ascertain where an animal has been. Based on that information, other animals that have
commingled with the diseased animal can be examined or quarantined for the same disease.

To trace animals, within the framework, animal information is recorded as animals pass through
data collection points. At minimum, the recorded information includes location history information (e.g.,
a PID) and an animal identifier (e.g., a UAID). However, in many situations, animal information
includes other information, including commercial and confidential information. For example, it may
include the height, weight, size, age, sex, color, type of feed, drug treatment history, actual animal
location, such as by GPS, name of owner, and other relevant animal information. Conducting a
computerized trace of an animal involves ascertaining the animal identifier and searching the recorded
animal information to find previous locations where the identified animal occupied.

Within the framework are various tools and techniques for collecting animal information. The
MBPs, the disclosures of which are hereby incorporated by reference, describe various tools and
techniques for collecting and tracking animal histories. For example, some of the tools and techniques
described in U.S. Patent No. 5,673,647 (the ‘647 patent), such as the electronic ID tag, which is encoded
with an animal identifier, may be used to uniquely and universally identify an animal. Using those
identifiers, tools in the MBPs may collect and store animal information. For example, as the animal

passes through data collection points, such as those described in the MBPs, animal information is
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collected. Typically, the data collection points use sensors, scanners, or other reader technology to record
animal information as it passes through a gate or chute. Additional information may be collected when
an animal is examined, weighed, measured, or otherwise analyzed. With that information, authorized
health officials and others may trace an animal’s location history.

In some implementations, the AIF includes an integrated database system that shares non-
confidential animal information among industry members and authorized health officials. The database
system may be located at a single location, at multiple locations, with identical, redundant information, or
multiple, networked locations sharing different information. The database system also may be in
different countries to integrate information collected by multiple countries. Filtering tools and techniques
are used by a data trustee to screen confidential from the shared access database. The shared information
includes enough data for the USDA and health officials to accomplish their traceback objectives, yet still
protects animal producers’ interests.

For example, the AIF includes the official database specifically containing all reported animals
records and administered and regulated by a data trustee. The data trustee screens sensitive information
from the government and other third-parties by removing any information regarded as confidential. The
data trustee official database only forwards to a government-accessible database the information
necessary to use for requesting animal trace information from the official database to identify an animal.
When a diseased animal is discovered, the USDA looks up the animal in its database and requests a
traceback history from the data trustee database for the animal to be entered into the government
database. By implementing a data trustee in the AIF, animal producers maintain control and access to
confidential information, and avoid many of the problems associated with inaccurate or leaked
information.

The tools and techniques associated with the AIF use or adopt proven existing technologies
wherever possible. For example, implementations utilize state-of-the-art national and international
animal identification standards with the best available and practical technologies to create a plan that is
dynamic and flexible, and that incorporates new and proven technologies as they become available.

The techniques and tools described herein can be implemented in various ways, and may be used
in combination or separately.

An AIF (“AIF”) is an extensible framework designed to facilitate the collection and traceback of
animal data, including their location histories. Within this framework are included both hardware and
software components that identify animals, that transmit data about the animals, that collect the
transmitted data, that filter out confidential information from the collected data, and that release the
confidential data when necessary. Fig. 53 shows an exemplary AIF 4002 in which various techniques
described herein may be implemented. Basically, the AIF 4002 has tools that collect and store (or work

with hardware and software that collect and store) animal identification data, including the animal’s
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location history. The AIF 4002 filters confidential information and releases the information upon proper
request.

ATF 4002 is a cross-system framework that can be used with multiple.database systems,
hardware devices, and applications in many configurations. It provides a strong foundation upon which
animal traceback tools and techniques can be implemented. The AIF 4002 may use tools and techniques
described in the MBPs, but this is not a requirement of the framework 4002.

Fig. 53 shows various components of the AIF 4002. Among those components are a data
service provider 4202 for receiving and storing transmitted data 4112, a data trustee 4302 for screening
the confidential parts of the received data 4212, and an official database, or potentially multiple
databases, 4402 for storing non-confidential data 4312.

The AIF 4002 collects data from an animal or animal producer 4102 and provides a traceback
history report 4412 for government and health officials 4502. A variety of tools and techniques may be
used for transmitting animal information 4112 to the framework 4002. Some of these tools and
techniques are hardware-based and others are software-based. For example, an electronic identification
device (“EID”) may be attached to the animal 4102. As the animal 4102 passes through an AIF data
collection point, the EID transmits pre-encoded animal information 4112 to the AIF 4002. The data
service provider 4202 detects the transmission of data 4112, receives the data 4112, and stores the data.

Data service providers 4202 as illustrated in Fig. 53 include commercial data system
organizations that have the necessary personnel, computer management expertise, and data gathering
capabilities to detect, receive, store, and report animal information. Alternatively, or in conjunction with
a commercial data system, a data service provider 4202 includes, without limitation, animal producers,
marketers, and purchasers that own and operate the necessary reader and data storage technology to
receive, store, and report animal information.

Within the context of an NAIS, there may be a multitude, e.g. hundreds of data service
providers 4202 to collect animal information. These data service providers 4202 are ratified by industry
members.

The information 4112 received by the data service provider 4202 typically includes a mix of
commercial and official data 4112. Official data includes the data necessary for the USDA to traceback
an animal. The data service provider 4202 forwards the official data 4212 to data trustee 4302. Or, the
data service provider 4202 forwards both the commercial and official data 4212 to data trustee 4302.

Within the AIF 4002, a data trustee 4302 serves as a buffer between commercial animal
identification systems and any government system. The functions of a data trustee 4302 are to receive
forwarded data 4212 from data service provider 4202, screen and filter the forwarded data 4212 to
maintain the official database 4402, which may be a multiple database system, and generate reports.

As a component within the AIF, a data trustee 4302 includes those individuals, groups,

organizations, and tools designated by industry members, perhaps approved by government, to screen the
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forwarded animal information 4212 before it is sent to the official government-accessible database 4502.
The actual number of data trustees may vary based on cost to implement, size and growth of the cattle
industry, improving network and database technologies, and other such factors.

After receiving forwarded data 4212, the data trustee 4302 screens and filters the data to remove
confidential information. The data trustee then forwards the filtered data to the official database 4402.
Typically, the filtered data includes the necessary information for the USDA database 4502 to start
tracing an animal’s location history. For example, the data trustee 4302 filters all the forwarded
information except for an animal identifier and a data record address to a record in the data trustee
database. Knowing the animal identifier is sufficient to retrieve the other animal information from the
data trustee 4302. In other implementations, the data trustee 4302 may filter more or less data. The
amount and type of data forwarded to the official database 4402 may change as government and industry
needs change.

The official database 4402 contains official data. Tt is the repository of data trustee filtered data
4312. In the AIF 4002, a data trustee 4302 is the administrator and arbiter of all the data that is stored in
the official database. In some implementations, the official database is the only database the government
4502 has access to. In other implementations, the data trustee is the only entity to have access to the
official database 4402. More than one official database may be maintained in order to provide quicker
access to data and to provide redundancy and fail-safes in case a connection or system goes down. Data
in multiple databases is synchronized periodically to ensure consistency throughout the databases.

In some implementations, multiple databases are maintained to further protect confidential
animal information. For example, the data trustee 4302 maintains the official database 4402, and the
government 4502 maintains a separate database. The other database under control of the data trustees
contains official, yet confidential information, e.g. sensitive data, that the government can request when
needed, but that will not be subject to standard government FOIA rules unless requested by the
government. This allows industry members to keep data confidential until requested by the government.
For example, a rancher wants to keep his ranch premise identifier confidential. The govemment does not
actually need access to the premise identifier until an animal health or safety issue arises. Thus, the data
trustee filters the premise ID from being forwarded to a government controlled database. When the need
arises, the government may submit a request to the official database administrator trustee for that
information based upon an identified animal. After a proper request, the data trustee sends the requested
information to the government. The number of filtered fields in the official database may vary depending
on implementation, government regulations, logistical concerns, ease of implementation, and other such
factors. Using data requested from the official database 4402, government and health officials 4502 have
access to sufficient data to traceback an animal within the currently mandated 48-hour time period. In
other implementations, tracing an animal may take more or less time to complete, and much faster

traceback results likely can be achieved with the present method and system, such as within minutes.
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The AIF 4002 provides a variety of traceback reports 4122, 4222, 4322, 4422 to confirm events
as they occur. For example, when a cow is shipped to a feedlot, a confirmation report 4122 is sent to the
animal producer 4102 confirming animal arrival. Similarly, when animal information 4212 is forwarded
to the data trustee, a traceback report 4222 is sent confirming receipt of the data. The report 4222 also
may include a reconciliation of premise and animal information. After data has been filtered and
forwarded to the official database, another report 4322 is generated and sent to the data service provider
4202 confirming receipt of the information. The report may reconcile information from the report against
data stored in national identifier repositories. The format and delivery methods of these reports may vary.
For example, some reports are sent via text email. Other reports are accessed over a webpage. Some are
sent as text files, PDFs, or other standardized format. Alternatively, the reports are text messages, paper
copies, or some other readable format.

In some other implementations, animal producers 4102 are allowed to request a report from the
data trustee 4302 in order to view their current inventory as recorded in the official database 4402. This
function allows producers 4102, data service providers 4202, and data trustees 4302 to correct any
potential database errors by reconciling information.

For example, upon request, a rancher files a move out report with a service provider and receives a move
in report from the service provider. The rancher checks the record reporting move-out/move-in
information against each other. If there are any errors, the rancher submits a request to correct the
information. By generating confirmation reports as data passes from one component of the AIF 4002 to
another, errors and inconsistencies in the data are identified throughout the process, avoiding major

discrepancies or errors in the future. They also provide an automated chain of custody to ensure the

database information is synchronized with actual animal movements. To not implement a chain of

custody and reconciliation process compromises the integrity of the NAIS and increases producer liability
concerns.

Alternatively, the data trustee 4302 and the official database 4402 allow animal producers 4102
or other users to perform the essential functions of reading, updating, and deleting records. To do so, an
interface, such as a web-based interface, a database interface, or customized software application, is
provided so animal producers 4102 or others may securely connect to the database to read and/or update
records. In some implementations, error correction is done directly by the animal producer 4102, e.g.
they log onto a secure system and manually-correct errors. Preferably, an animal producer submits a
request to correct erroneous data to the data trustee 4302. The data trustee verifies the submitted data and
makes appropriate updates. Other techniques for updating and correcting information also may be
available.

Finally, within the AIF 4002, government and health officials 4502 trace animal location
histories. To do so, the USDA 4502 accesses data in the USDA database 4502 and then submit a formal

request for a complete trace of an animal to the official database 4402. Upon receipt of a request, the
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official data base 4402 generates a location history report 4412. The location history report includes a list
of every premise the animal has occupied during its traceable lifetime. The location history report also
includes other information, such as the date,.time, and group number associated with an animal when it
lived at a premise.

Using the information from the location history report, the government officials 4502,
alternatively, contact the listed premises for more information or request further information from the
official base 4402. In some implementations, the initial history location report 4412 includes all animal
identifiers that have ever commingled with the traced animal.

Notably, when officials 4502 make a direct request to official database 4402 for information, all
official data is granted within the guidelines set forth by government and industry regulatory bodies.
Other confidential information is released at the data trustee’s discretion.

The AIF 4002 includes elements of software and/or hardware. The relationships shown between
components in Fig. 53 indicate the main flow of information; other relationships are not shown for the
sake of simplicity. Depending on implementation, components can be added, omitted, split into multiple
components, combined with other components, and/or replaced with like components or systems.
Alternatively, a framework with different components and/or other configurations perform one or more of
the AIF techniques described herein.

Various implementations of the components in the AIF 4002 are described below.

Data service providers provide the necessary data collection tools, reporting systems and
services, customer support and education to enable the transfer of data from animal producers to data
trustees. Fig. 54 illustrates a simple block diagram of a data service provider 5002 such as data service
provider 4202 discussed in connection with Fig. 53. The data service provider 5002 collects and stores
animal information in a single or multiple databases 5502, generates reports 5552 confirming receipt of
the information, and then forwards official data 5602 to a data trustee. As illustrated in Fig. 54, the data
service provider 5002 includes elements of software and/or hardware. The relationships shown between
the components in Fig. 54 indicate the main flow of information; other relationships are not shown for the
sake of simplicity. Depending on implementation, components can be added, omitted, split into multiple
components, combined with other components, and/or replaced with like components or systems.
Alternatively, a data service provider with different components and/or other configurations perform one
or more of the techniques described herein.

The data service provider 5002 receives data from multiple sources. Some of those sources
include an EID 5102 and other commercial data entry tools 5202. Also, the data service provider may
add premise identifying information 5302.

An electronic identification device (EID) 5102 provides animal information to the data service
provider 5002. The EID includes elements of software and/or hardware. Various implementations of

EIDs are discussed in the MBPs, which are incorporated herein. For example, in the ‘647 patent an
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electronic identification tag that uses radio frequency technology (RFID) to transmit signals to an RF
reader is disclosed. An RF reader collects and stores the information sent by the RFID tag. In other
implementations, the EID may use other wireless and microwave technologies, such as Wi-Fi, WiMax,
etc. to transmit animal information to the data service provider 5002. Moreover, in yet other
implementations, the EID is a transponder, a chipcard, a biometric device, a magnetic device, scan code,
bar code, a visual cue such as a cattle brand, or any other state-of-the-art and/or cost effective technology.
Alternatively, the EID 5102 is implemented as a combination of these technologies. The EID tag also can
be used to provide specific location information for each individual animal, such as by using GPS, as
opposed to just general location information.

For example, under the USAIP, a specific type and design of radio frequency identification
(RFID) official tags are used as the official identification device to identify animals. However, any RFID
tags following ISO standards create numbers that can universally identify animals without needing any
additional setup. Therefore, the AIF RFID numbering system provides producers the flexibility to utilize
readily available ISO compliant identification devices from a source of their choice. For example, there
are nonofficial RFID ISO compliant tags that may be used one time or multiple times to reduce the cost.
Moreover, by using non-official, ISO compliant tags the industry is not burdened with sourcing
restrictions and managing official tags inventory for the USDA. Different species of animals may use
different types of tags.

In some implementations, the EID is programmable, e.g., animal producers or others can encode
information onto the EID. At the very least, the EID 5102 includes an animal identifier 5152 as described
below that uniquely identifies an animal in the NAIS. However, other information, including but not
limited to, age, sex, weight, breed, owner, drug history, feed history, etc. also may be encoded into the
EID.

An animal identifier 5152 is a value recorded in the official database, which also may be
encoded onto animal tracking devices 5102, The animal identifier is a unique value assigned to
individual animals to which all of its collected information including the physical animal identifier is
linked in the various databases described herein. For example, when the data service provider collects
animal information, the universal database animal identifier 5152 (UAID) serves as the value that
distinguishes one animal’s record from others’.

As discussed above in connection with Fig. 52, the animal identifier is an assigned UAID.
Alternatively, the animal identifier is a different value. A UAID establishes permanent, tamperproof
database identification for each animal to which all identification devices like RFID, visual identification
or other identification methods can be linked. UAIDs are official 15-digit-ISO identification numbers
allocated by the USDA. These UAID numbers may be encoded on the RFIDs or an alternate ISO or
other numbers may be used. However, in some cases, at the producer’s option, those official numbers are

not required to be on the animal and an alternate physical identifier is used. For example, in a small herd
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of 20 animals, the animal producer keeps a list of his animals’ UAIDs. When an animal identified by an
ID device, method or system 5102 is moved or sold, animal information, including tracking information,
may be scanned from the producer’s records (e.g., scanning bar codes from paper), entered manually, or
input in some other way.

To maintain consistency throughout the database, if an EID is lost or becomes unreadable, the
animal identifier encoded into the first EID is re-encoded into the new EID, or altematively the EID is
replaced by anew EID. Thus, the universal animal identifier UAID 5152 tracks the animal over its
lifetime by linking all ID devices, methods or systems 5102 to the same UAID 5152.

Assigned UAIDs are placed in an animal identifier repository. The reason for the repository is
to ensure the uniqueness and universality of the identifier and ensure animal data is available for access
when needed. Moreover, in some implementations, an animal identifier allocator assigns UAIDs to
animals upon request. For example, under a nationwide animal identification system as described herein
(NAIS), as new animals are born, a rancher requests animal identifiers for each newborn animal. The
UAID allocator, in response, sends the identifier values to the rancher, which is encoded in EIDs for the
calves or, for example, the rancher uses the UAID to link with the EID as reported to the official
database. Animals other than food animals also can be tracked by the system, as they also may come into
sufficiently close contact with a food animal to transmit disease. For example, pets and wild animals that
are tracked by pet owners or wildlife officials also can be tracked using disclosed embodiments of the
method and system. -

As an animal identification system, either a nationwide (NAIS) or worldwide system, is
implemented, there may be difficulties in assimilating and converting current tracking systems. To
reduce costs, to allow producers and data service providers to maintain their current system while the
transition occurs, and to allow time to install approved EIDs on animals, animal information may be
linked to other values until a permanent system is in place. For example, the name of a company and its
proprietary animal identifier may uniquely identify an animal. Thus, during the transition phase, an
additional field in the various databases lists that temporary identifier value, until a new conforming
identifier is in place. Animal information is updated and linked to the new animal identifier as it becomes
available.

In some implementations, the animal identifier is associated with meat shipments during
processing and even after the animal has been slaughtered. For example, packaging containing processed
food products can be tracked, and the food products correlated with the animal history from which such
products were produced.

Referring again to Fig. 54, data service provider 5002 also receives and stores commercial data
from commercial data sources 5202. Commercial data includes commercially valuable data, e.g., the type
of data used by animal producers in the course of business. For example, commercially valuable

information includes, but may not be limited to, an animal’s owner, breed, size, weight, age, sex, feed
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type, vaccination or other treatment reports, pricing terms, veterinarian reports, and any other data that is
commercially useful. The amount and type of commercial information collected by the commercial data
sources 5202 may vary based on individual producer needs. Commercial information sent by commercial
data sources are collected by the data reader 5402.

In some implementations, commercial data sources are the tools and techniques described in the
MBPs, which are incorporated herein by reference. For example, one aspect of the ‘647 patent tracks the
historical and projected weights of animals using external measurement tools at feedyards. That
information may be valuable for commercial purposes. Using such tools and techniques described in the
647 patent information is collected so that it can be transferred to data service provider 5002. The actual
transfer involves transmitting information from the animal producer’s computer systems to the data
service provider 5002. The data reader 5402 receives the commercial data about an animal and adds it to
the animal’s complete data record 5452.

A premise identifier 5302 identifies a premise, which is an identifiable physical location that
conducts animal agriculture. In Fig. 53, premises include both animal producers 4102 and some, if not
all, data service providers 4202. Referring again to Fig. 54, the premise identifier 5302 is submitted by
the participant and automatically added to animal data records by the data trustee whenever an animal is
moved from one premise to another. For example, a cattle rancher auctions an animal locally. When the
cow moves from the ranch to the auction house, the animal’s data records are updated to reflect this
move. When the cow arrives at the auction house a new data entry, including the auction house’s premise
identifier, is added to the cow’s records showing the cow’s arrival and submitted to a service provider.
Thus, an animal’s location history can be tracked using the UAID to obtain the premise identifiers. In
some implementations, the premise identifier is the PID described in connection with the USAIP
described above. Alternatively, it is a different value. It also may be possible to track movements of
cattle according to shipping method. For example, animals commingled on a single transport, such as a
truck or train, also might be identified by assigning particular identifiers to the transport method used.

As suggested by the USAIP, in some implementations a national or worldwide premise allocator
assigns PIDs upon request. Referring back to Fig. 51, however, there are other implementations for .
allocating premise identifiers not described by the USAIP. For example, an animal producer 2102 fills

out on electronic request form and submits it to the premise allocator via the Internet. In response, the

- premise allocator assigns and sends a premise identifier to the requesting animal producer 2102. Notably,

in this implementation, the premise allocator assigns the identifier without prior screening by state
officials. In other implementations, the premise allocator files a request with the state for verification
information before assigning the identifier. Alternatively, the premise allocator verifies some minimal
pieces of data, such as name, address, and phone number, before allocating the identifier.

Another implementation for assigning premise identifiers involves a data trustee. A data trustee

is given a range of premise identifiers that are allocated to when an animal producer or premise reports
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animal information for the first time. For example, a non-registered premise sends animal information to
a data service provider. Since there was no valid premise identifier, the information is immediately

.forwarded to a data trustee. The data trustee obtains and allocates a premise identifier for the non-
registered premise and notifies the premise of the new value. Moreover, a copy of the premise identifier
with accompanying premise identification information is deposited in a national premise identification
repository. As before, the data trustee may ask for verification information from the requesting premise
before allocating a premise identifier.

In some cases, the premise allocator or data trustee assigns a temporary identifier to a premise
until the premise can be certified by either the allocator, government agency, or the data trustee. Under
these circumstances, the temporary identifier may be only allocated for a short period of time after which
the premise needs to be authenticated by an appropriate entity.

If a temporary identifier is used, after a premise is authenticated the temporary identifier is made
permanent. Alternatively, a new permanent identifier is assigned and all records with the temporary
identifier are updated with or linked to the new identifier. Again in the alternative, records received from
a premise with a temporary identifier are maintained in a separate database until the premise has been
authenticated. At that point, all of its records are moved to a valid premise database. Temporary
identifiers may be distinguished from permanent ones based on their format, based on a table listing
temporary identifiers, or in some other way.

The actual format of the premise identifier may vary. According to the USAIP,aPIDisa7
character alphanumeric value. In other implementations, the premise identifier may have more or less
characters. Moreover, a premise identifier 5302 may be randomly generated according to a defined
format, it may be assigned from a master list or database of values, it may be derived from animal
producer information (e.g., a hash of the premise’s name or other proprietary information), it may
incorporate letters or numbers from a premise company namte or brand, or it may be derived in some
other way.

In some implementations, a value such as a NULL, zero, or other random non-conforming value
may be inserted into a data record until a proper premise identifier is received.

Animal producers and premises 2102 are notified of their new premise identifier via a receipt
web page, an email, mail, telephone call, or some other mechanism. In every case, the newly-generated
PID is sent to a national or worldwide premise repository, such as the repository 2302 described in
connection with Fig. 51.

Referring again to Fig. 54, once a premise identifier 5202 has been assigned and sent to the
proper premise, the premise should include the premise identifier 5202 anytime it sends data to a data

service provider 5002 or to a data trustee.
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It is worth noting that, although the premise allocator is described herein as a single entity,
implementations may include more than one allocator, each designated by government and industry
members.

Related to premise identifiers are group identifiers (GIDs), which distinguish groups of animals
from each others as they move through a premise as noted in connection with the USAIP. According to
the USAIP, a GID is a six-digit identifier representing a premise arrival date and in some cases is
combined with the premise ID. Thus, unlike the premise identifiers, GIDs are generated by the
participant or data service provider 5002, and they may not necessarily be unique. For example, all the
cattle that arrive at a feedlot on a specific date may be assigned the same GID. Alteratively, a GID may
represent other information, for example, the building where an animal was housed. The GID may be
combined with the PID to form a new identifier, or alternatively it may be a separate value in the mixed
data database 5502.

Fig. 54 shows data reader 5402, which collects animal information for the data service provider
5002. The data reader includes elements of software and/or hardware. Various implementations of data
readers are discussed in the MBPs, which are incorporated herein. For example, the ‘647 patent describes
computer systems that record, measure, sort, and track individual animals. The data reader 5402
described herein performs the same and additional functions.

In some implementations, the data reader 5402 collects wireless and microwave technology
transmissions (e.g., RFID transmissions) from devices directly attached to animals. Moreover, the data
reader 5402 may collect signals and data from transponder devices, chipcards, biometric devices,
magnetic devices, and other devices attached to or implanted into an animal. Alternatively, the data
reader 5402 receives data transmissions from computing devices, such as computers, PDAs, scanners, cell

phones, flash memory cards, and other similar electronic devices containing data, such as commercial

" data. In yet other implementations, the data reader uses video imaging and ultrasound technology to

gather data. In other implementations, light or laser technology to scan bar codes or other visual cues
(e.g., a cattle brand or mark) is used. In some case, animal information is read manually (e.g., visually)
and input manually (e.g., through data entry or voice recognition means). Alternatively, other state-of-
the-art and/or cost effective data reader technology is used.

Data readers 5402 are installed at designated reader locations. For example, since participants
include producers, grazers, auctioneers, feedlots, packers, and other animal marketers, data readers are
installed at their premises b themselves or a data service provider. When an animal is sent to a participant
that serves as a data service provider, an animal typically passes through an entrance gate or chute.
Hence, an exemplary data reader is installed at the entrance gate or chute of data service provider 5002.
Alternatively, the data reader is installed in animal barns, pens, stalls, or other similar locations.

As an animal passes through the data reader 5402, it collects animal information. At minimum,

this includes an animal identifier. Other commercial and official data also may be collected at this time.
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Alternatively, the other data is transmitted separately, e.g., via a computer disk, paper copy, an email, a
computer file, etc., and the data is later correlated to the animal identifier in the data service provider
database 5502.

After the data reader 5402 collects information from the animal information sources 5102, 5202,
AID, the data is added to the data service provider’s database 5602 as a mixed data record 5452. A
mixed data record 5452 combines confidential/commercial data with non-confidential/official data,
typically in a single entry, in the data service provider database or databases 5502. Other animal
information such as a premise identifier may be added automatically by the data service provider 5002.
In some implementations, the database is indexed by the animal identifier.

The database 5502 is built from commercially available database services. For example, the
database 5502 is an SQL database with various fields, such as breed, weight, date and time of arrival,
animal identifier, premise identifier, etc., defined for the types of information received from the data
reader. Alternatively, a different database builder is used, e.g., an XML database, an Access database, a
web-enabled database, or any other well-known database management system (DBMS). In other
implementations, a custom database is developed.

For ease of administration, the database 5502 may be spread over multiple computer systems.
For example, a feed lot serves as a data service provider that receives data for thousands of animals every
day. Due to the volume of the information being collected, multiple instances of the database are
distributed across many different computer systems and perhaps even multiple computer networks in
order to handle the information. To maintain consistency throughout the instances of the database and to
keep the information current, the databases are synchronized periodically.

Defined fields are filled as animal information is collected into a record 545. Not every field
needs to be filled to be complete a record. A complete animal record may include a subset of the
information in the database, such as the animal identifier, premise identifier, event type and date and time
of arrival.

At least some of the data stored in database 5502 is forwarded to a data trustee.

Data service provider 5002 provides reports 5552 to producers and data trustees confirming data
has been received, recorded, meets NAIS standards, etc. These reports 5552 provide information
regarding the status of an animal event and also provide a chain of custody that shows where an animal
has been. Exemplary animal events include having an EID applied, moving from one location to another,
branding, sightings, shipment to a slaughterhouse, processing into food products, shipping as food
products, etc.

When a move-out transaction from one premise to another has been initiated then a
corresponding move-in (receipt) transaction needs to acknowledge that the animals, or food products
made therefrom, arrived at a valid premise within a specified time period. For example, a rancher sends

an animal to a commercial feedlot (in this case serving as a data service provider) before sending it to be
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slaughtered. Moving the animal from one location to another is recorded by data readers. A data reader
at the ranch records when the cow leaves and, in addition to other information, a data reader at the feedlot
records when the animal arrives. Upon arrival at the feedlot, a confirmation report is generated notifying
the rancher that the animal arrived. This report typically includes the animal identifier, premise
identification, and event being confirmed. Altematively, it includes a complete report of all recorded
animal information, or any combination of sortable recorded information.

The reports 555 also are used to verify that data has been accurately recorded and to reconcile
data with other databases. In the example above, a rancher may determine from the confirmation report
that the animal EID listed is incorrect. To correct the error, the rancher contacts the data service provider
and provides it with the correct data. Now, suppose in the above example, the commercial feedlot, as part
of a normal verification process, checks with the repository or data service provider to validate the
rancher’s premise identifier. If an error is detected a report detailing this inconsistency is generated and
sent to the commercial feedlot and to the rancher. Again the rancher corrects the error, even if it means
requesting a valid premise identifier.

The number and type of reports generated by the data service provider may vary, depending on,
for example, government and industry regulations, animal producer and data service provider wants and
needs, and other such factors. Exemplary reports include a move-out report, a ship and traceback report,
a move-in and reconcile report, and a termination report.

Figs. 55A-55D show sample reports generated by a data service provider. For example, Fig.
55A shows a move-out confirmation report. The report confirms that 38 animals were shipped from a
premise with PID 8200971 and all the cows arrived at the destination premise (premise F201565).

Fig. 55B shows a move-in report. This report notifies the animal producer that seven of his
animals are unaccounted for. The animal producer can then follow-up with the data service provider to
reconcile this discrepancy. Reasons for this type of error include the fact that the cows may never have
arrived at the destination premise, the premise identifiers may be unknown or unregistered, the animal
identifiers may be invalid, or there was a hardware or software failure. Whatever the reason, the animal
producer should know that he needs to check on his animals.

Fig. 55C illustrates a tag-applied confirmation report. Fig. 55D illustrates a slaughtered or
termination report for an animal. Notably, Figs. 55A-55D illustrate a technique for outputting
confirmation reports. In other implementations, the report may be made via email, a web confirmation
page, printed report, electronic text, or some other technique.

Throughout its entire process, data service provider 5002 uses secure network, database, and
computing technologies. At least some of the data collected by data service provider 5002 is forwarded
to a data trustee.

Data trustees establish a private sector infrastructure to insure that confidential animal

information is not released to the public sector. A number of data trustees, approved by the livestock
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industry as well as the government, serve as a buffer between commercial animal information systems
and any govemnment sponsored systems. They are certified with standardized criteria and consent to be
audited by industry associations and other oversight groups. Once certified, data trustees contribute data
to the official database and provide government officials with animal traceback reports. Data trustees
provide tools to receive, store and report data to the USDA for various purposes, including disease
surveillance and health management purposes.

As illustrated in Fig. 56, the data service provider 7002 includes elements of software and/or
hardware. The relationships shown between the components in Fig. 56 indicate the main flow of
information; other relationships are not shown for the sake of simplicity. Depending on implementation,
components can be added, omitted, split into multiple components, combined with other components,
and/or replaced with like components or systems. Alternatively, a data trustee with different components
and/or other configurations perform one or more of the techniques described herein.

Fig. 56 illustrates a block diagram of a data trustee 7202. In some implementations the data
trustee is data trustee 4302 described in connection with Fig. 53. A data trustee 7202 receives official
data 7102 from a data service provider. The official data 7102 is stored in the official database 7102 to
ensure that the integrity, security, confidentiality, liability, normal commerce, performance and efficiency
goals of the NAIS are met. The official data is then screened by a filter 7252 to remove confidential
information. Screened, non-confidential information is forwarded to the government database 7402.
Using data from the government database, health officials may request a traceback report on a given
animal. The data trustee 7202 generates the traceback report 7302 upon request. Preferably, the report is
returned within a specified, agree-upon time period, such as within 48-hours of request or less.

A data service provider sends the data trustee 7202 official data 7102. Official data 7102
includes the data necessary to traceback an animal. For example, the official data may include an animal
identifier, a premise identifier, group/lot identifiers, the date and time an animal was at a premise, etc.
The official data 7102 also may include other non-official data. In fact, in some implementations, the
data forwarded by the data service provider 7002 includes all of the animal information collected by the
data service provider. The reasons for doing this include centralizing animal data records and providing
wider data access to industry members.

Alternatively, the government may impose requirements on what constitutes official data. For
example, currently the government requires access upon request to information describing specific animal
events such as when a tag is allocated, when a tag is applied, when an animal is moved-in to a premise,
moved out of a premise, when a tag is lost, when a tag is replaced, when an animal is imported or
exported, sightings of animals, when an animal is slaughtered or dies, when a tag is retired, when an
animal is missing, veterinarian inspections, drug information, and other such data. Some of this data is

confidential, some of it is not.
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Government and health officials are only granted access to the data after making a formal
request to the official database. Alternatively, access is granted only at the discretion of the official
database according to specific business and industry guidelines. This protects confidential information
from being released to the public at large.

After the data trustee 7102 receives official data from a data service provider, the official data
7102 is added to the official database 7102 by the data trustee 7202. Preferably, the official database
operates and is supported 24 hours per day, seven days a week, and 365 days per year.

The official database 7102 is built from commercially available database services and includes
the underlying data, hardware, and software application required to manage, view, access, add to, delete
from, modify, etc., the database. An exemplary official database 7102 is an SQL database with
application software built to access the underlying data. Within the database are various tables and fields,
such as animal identifier, premise identifier, move-in date, move-out date, etc., defined to receive and
store information from a data service provider. Alternatively, a different database builder is used, e.g., an
XML database, an Access database, a web-enabled database, or any other well-known database
management system (DBMS). In other implementations, a custom database built from the ground up is
used.

For ease of administration, the official database 7102 may be spread over multiple computer
systems. For example, a data trustee receives data for thousands of animals every day. Due to the
volume of the information being collected, multiple instances of the database may be distributed across
many different computer systems, perhaps at different locations, and perhaps even multiple computer
networks, in order to handle the load. To maintain consistency throughout the instances of the database
and to keep the information current, the databases typically are synchronized periodically.

In addition, to protect the integrity of the official database 7102, data trustee 7002 uses advanced
and state-of the art security measures to protect the database’s underlying hardware, software, and data.
For example, during transmission to or from the data trustee, the official data 7102 may be encrypted
using strong encryption algorithms (e.g., those algorithms provided in the Data Encryption Standard
(DES), the International Data Encryption Algorithm (IDEA), the RSA algorithm, and Advanced
Encryption Standard (AES)). Altematively, or in conjunction with the strong data encryption algorithms,
secure protocols are used to transmit the official data 7102 over a data network. For example, the data
may be sent to a secure website, using the secure hypertext transfer protocol (HTTPS). Pretty good
privacy (PGP) and secure sockets may also be used to protect the data during transmission. These and
other security measures are designed to prevent non-authorized parties from reading or changing the
official data 7102,

Furthermore, once the data is stored in the official database other security measures may be used
to protect the data. In some implementations, the data trustees are required to implement strict

procedures, such as requiring data trustee employees to display security badges, performing background
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checks on key personnel, securing computers in restricted-access facilities, requiring users to log on using
a registered IP address or network-interface car, and implementing strong authentication requirements for
accessing data, to control.access to the official database 7102. )

Moreover, additional security measures may be applied to the database 7102. Exemplary
measures include encrypting the data within the database, adding security policies to the database that
attach privileges and roles to people with access to confidential information, monitoring and logging a
user’s activities on the database to detect misuse or serve as an intrusion detection system, labeling
certain types of data as confidential and creating strict rules for accessing the data, and auditing
connections.

To provide redundancy and back-up in the event of disaster or failure, backup copies of the
official database 7102 may be located in at least two secure and private locations. As a matter of
procedure, occasional system checks are run to verify the consistency of the data in the official database
7102.

Other security measures, such as firewalls and other hardware and software measures, may be
used to maintain the integrity of the system.

After the official data js secured, typically at least a portion of it is screened, filtered, and
transmitted to the government database 7402.

A filter 7252 screens the official data 7102 to ensure confidential information is removed from
official data being forwarded to a government-accessible database 7402. In some implementations, the
data is filtered automatically. For example, as animal information is received from a data service
provider, specific database rules are created to automatically forward designated fields of data, e.g., the
animal identifier, to the government database 7402. Alternatively, data trustee personnel filter the data
manually, e.g. they visually review data records and remove confidential information. Or, they copy the
non-confidential information into a new data record. Then the new data record is forwarded to the
government database 7402. Preferably, a combination of both automatic and manual filtering is used.

For example, a filter is programmed into the official database that automatically removes all data
except for the animal identifier. When a new record arrives, the filter is automatically applied. Then the
filtered data record is sent to a separate repository until it can be reviewed manually to determine if there
is any remaining confidential information. This process provides an additional security measure and
allows the data to be checked for accuracy before being forwarded to the government database 7402.

In some cases, there is no government database, only the data trustee’s official database 7202.
Under these circumstances, the filter 7252 may be applied after receiving an official request for
information from a government official. In other words, a government official has to request even non-
confidential information before it is released to the government. In this situation, the filter 7252 is

applied just before sending the requested data. Alternatively, the government official may be granted
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limited access to the official database, e.g., the rights of the government official would be limited to non-
confidential information

In some implementations, received data is checked for accuracy before being filtered. For
example, the data trustee, before filtering the data 7102, verifies the accuracy of some of the received data
by checking a national premise identification repository to see if a received premise identifier is correct.
Additionally, the data trustee may verify the accuracy of any received animal identifiers by checking an
official database to see if the received numbers are valid. If invalid data is received, the data trustee
likely will report the error to a data service provider or the animal producer, so that appropriate
corrections are made. Alternatively, the identifier checks are performed after filtering.

The amount of data being filtered is based on predetermined government and business
guidelines. In some implementations, all the animal information is filtered except for the animal
identifier. The animal identifier is forwarded to the government database 7402 along with the data record
address that corresponds to the animal’s information in the official database 7102, Alternatively more or
less data may be forwarded to the government database.

This filter 7402 allows the system to effectively address the concerns and the requirements of
industry and health officials, protecting producer interests and enabling animal traceback within a short
pertod of time without impeding the normal movement and commerce of animals.

Fig. 57 shows a technique 8002 for screening official data in an AIF. A tool such as the data
trustee 7202 shown in Fig. 56 performs the technique 8002. Alternatively, another system, component,
group, tool, and/or application perform the technique 8002.

A data trustee tool receives (8102) data records from a datz} service provider. The received data
records include official data that allows government officials to traceback animals. For example, the
received data records include an animal identifier, a premise identifier, and other official data.
Alternatively, the received data contains both commercial and official data.

Upon receipt of data records from a service provider, the data trustee tool screens (8202) the data
for confidential and/or non-official content. If any confidential information is found, the tool filters that
data out before forwarding the data record. In some implementations, any data not specifically required
by the USDA is filtered. The filter process is subject to modification based on government and industry
regulations.

After filtering confidential information from the received data, the data trustee tool passes (8302)
the screened data to a government database. The government database provides government officials
with access to information that allows the government to begin tracing an animal’s location history. For
example, an animal is diagnosed with a Mad Cow disease. Out of concern for public health and safety, a
government official uses the animal’s identifier to look up traceback data in the government database.
The traceback data stored in the database allows the government to request a trace history report of the

diseased animal. Using the reports, other animals that have been in sufficiently intimate contact with the
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diseased animal, such as being commingled with the diseased animal, are investigated and treated in an
appropriate manner, such as by being quarantined.

Alternatively, various stages of the technique 8002 are separately or in various combinations
performed in conjunction with other stages.

Referring back to Fig. 56, the data trustee 7202 uses a filter 7252 to remove confidential
information from received official data. The filtered data is forwarded to a government database.

The government database 7402, like the official database, is built from commercially available
database services. Included within the term government database are the underlying data, hardware, and
software application required to manage, view, access, add to, delete from, modify, etc., the database. An
exemplary government database 7202 is an SQL database with application software included to access
the underlying data. Altematively, a different database builder is used, e.g., an XML database, an Access
database, a web-enabled database, or any other well-known database management system (DBMS). In
other implementations, a custom database is developed. The application which accesses the government
database is preferably web-based, although alternative interfaces may be used. Within the database are
various tables and fields, such as animal identifier, data trustee data record, etc., defined to receive and
store information received from the data trustee.

For ease of administration, the database 7102 may be spread over multiple computer systems.
For example, due to the volume of the information being forwarded from a data trustee, multiple
instances of the database may be distributed across many different computer systems and perhaps even
multiple computer networks in order to handle the load. To maintain consistency throughout the
instances of the database and to keep the information current, the databases are synchronized periodically.

The government database 7402 stores only animal identification information. When a health
related investigation is initiated the database 7402 receives additional information. In some
implementations, for every animal record, the database stores an animal identifier and a data record
address that points to a location in the official database 7102 from which additional animal information is
retrieved. For this reason, the government database 7402 may not implement all of the security measures
used to protect the official database 7102, but could if desired. However, to communicate with the
official database 7102, the government database 7402 makes use of some of the same security measures.
For example, the government database may employ the tools necessary to decrypt encoded data transfers
and data packets from a data trustee 7202. Moreover, in some implementations, other security measures,
such as adding security policies to the database, monitoring and logging user activity on the database, and
auditing connections, are used to prevent non-authorized parties from reading or changing the official
data 7102.

To provide redundancy and a fail-safe in the event of a disaster or system failure, the
government database 7402 is backed up on a periodic basis. This may be done by maintaining duplicate

instances of the database on separate computer systems. If one system fails, the secondary system begins
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operating. Moreover, storing a duplicate copy of the database at an off-site location, backing up the data
using a back-up system such as a tape drive, and other similar mechanisms, all insure the consistency of
the government database 7402. Occasional system checks may be run to verify the consistency of the
data in the government database 7402.

As with the official database 7102, other security measures such as firewalls and other hardware
and software measures may be used to maintain the integrity of the system.

Data trustee 7202 provides various reports 7302 to producers, data service providers, and
government officials. Similar to the reports generated by the data service provider, some of the reports
confirm data has been received, recorded, meets NAIS standards, etc. These reports 7302, like those
5552 described in connection with Fig. 54, provide information regarding the status of an animal and also
provide a chain of custody that shows where an animal has been. The data trustee 7202 also provides
animal traceback reports 7302, which unlike the confirmation reports created by the data trustee, are
generated in response to a request from government officials and show a complete animal history.

The confirmation reports 7302 are made in response to animal move events. The confirmation
reports disclose the factual information regarding the shipping and receiving premises without necessarily
disclosing the premise identification numbers of previous premise locations. They allow data service
providers and animal producers to verify that data has been accurately recorded and that data has been
properly reconciled within the database.

For example, an animal is moved from a ranch to a commercial feedlot. This triggers at least
two events: an animal move-out event from the ranch and an animal move-in event at the commercial
feedlot. The data service provider records these events and forwards official data such as the new
premise identifier to the data trustee. Upon receipt of the forwarded information, in some
implementations, the data trustee generates in real-time a confirmation report to the animal producer. In
other implementations, the data trustee reconciles the received data against its own records and those
records stored at the national premise identifier repository and the official database. If no errors are
found, a confirmation report is sent to the data service provider and/or the animal producer. Similarly,
when an error is found, the report notifies the data service provider and/or the animal producer of the
error.

In order to protect industry privacy interests, some premises receive a lifetime premise identifier.
In the confirmation reports 7302, this information is not disclosed. On the commerce reports the premise
identifier is reported as “confirmed.”

The number and type of reports generated by the data service provider varies based on
government and industry regulation, animal producer and data service provider wants and needs, and
other such factors.

Related to a confirmation report is a traceback report 7302. Traceback reports 7302 include a

location history for a given animal. For example, whenever an animal is moved, that animal identifier,
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the new premise identifier, date, time, etc. are all recorded in the official database 7102. In response to a
request from a government official, the official database 7102 provides data to the government to
generate a report tracing an animal’s location history.

In some implementations, generating the report involves searching in the official database for
every location an animal has been and reporting the information on that animal alone. Alternatively,
when government officials request data for an animal traceback, the official database provides the data to
generate a comprehensive list of animals that have at one time or another commingled, or have been more
intimately in contact, with the “traced” animal. This search involves determining every premise where an
animal has stayed. Then the search continues by identifying every animal that has stayed at the same
premise. Such a search likely would be computing resource intensive (and may end up listing every cow
in the country). Thus, to narrow the search, the data trustee 7202 adds additional search terms to its
queries, such as the date an animal was at a premise, a GID, or other piece of data. By focusing the
search, the data trustee can provide a reasonably accurate report of all animals that have commingled with
the traced animal. Generally, this is done to identify diseased animals.

This type of investigation generally returns only a small percentage of the national herd. Thus,
only a small percentage of animals need to be treated as deemed appropriate. Moreover, the privacy and
security concerns of animal producers are protected.

Fig. 58 shows a report similar to what a traceback report 7302 for a single animal looks like. As
listed, an animal with an animal identifier of 840 123456789012 lives at three different premises during
its lifetime. The animal is tagged at premise AB12345. On March 15, 2005, the animal is sighted on the
same premise. Later, the animal is moved to a second premise GHI90JK, where the animal stays for
about 5 months. On December 20, 2005, the animal is moved to a slaughter house where it waits to be
slaughtered.

After a traceback report 7302 is generated, if necessary, government and health officials develop
a strategy 7502 to keep diseased animals out of the stream of commerce. For example, animals may be
quarantined, treated, or slaughtered as the need arises. Alternatively, the animals are dealt with in any
other suitable manner.

Fig. 59 illustrates a technique 10002 for tracing an animal. Tracing back generally includes
identifying an animal 10302 (usually a diseased one), requesting a traceback report for the animal 10302,
identifying other potentially infected animals 10402, and finally developing a strategy 10502 to protect
people from being infected by tainted meat and to reduce the other effects a diseased animal has on
commerce. Tools, components, and systems such as those illustrated in Fig. 53 perform the technique
11002. Alternatively, another tool and/or system perform the technique 10002.

In a first stage, an animal is discovered to have an infectious disease such as Mad Cow disease
(10102). To prevent spread of the disease, health officials attempt to determine what animals have

commingled with the diseased animal. This can be done in one of at least two ways. First the health
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officials using the diseased animal’s identifier look up (10302) the data record address for the diseased
animal in the official database and submit (10402) a formal request for a traceback report on the diseased
animal. The formal request may be submitted electronically, e.g. through a web page, through a link in a
government database application, or by some other means.

An official database sy‘stem then processes the request, searching through relevant records to
find where the animal has been (10502). Confidential premise identifiers, such as the PIDs listed in
conjunction with Fig. 51, identify more specifically premise locations the animal has stayed. An initial
traceback search finds the premise identifiers of locations where the diseased animal has lived and
commingled with other animals.

Subsequent recursive searches (10602) using additional search terms, such as the time and date
of move-in, a group number, narrow the search scope and limit the number of animals that need to be
quarantined. This process is repeated until a complete list of animals that have commingled with the
diseased animal is generated. Then the health officials can take the necessary precautions and intervening
steps to quarantine, treat, or slaughter potentially infected animals.

Alternatively, various stages of the technique (10002) are separately or in various combinations
performed in conjunction with other stages.

Systems such as those described in connection with the input data sources 5102, 5202 of Fig. 54
transmit (11102) animal information. In some implementations, the data is transmitted to data collection
tools such as those described in connection with the data service provider 5002. The transmitted data is
receivéd (11202) by the data collection system and stored in a repository. The transmitted data includes
animal information, such as an animal identifier, a premise identifier, and other data that is typically
associated with commercial animal data collection services.

For example, an owner may have a small herd and each animal has been tagged with an
identification device properly encoded with universal animal identifiers. To prepare the animals for
processing, the owner moves his small herd to a commercial feedlot, which acts as a designated data
service provider, so the animals will fatten up before sale. The animals’ movements are tracked. When
the animals are sent to the commercial feedlot, the animal identifier and other information encoded on the
identification devices are transmitted to a service provider, which stores the information and reports to the
owner that the animals arrived.

The data collector system then forwards all or part of the collected data to a data trustee system
such as the data trustee 7002 discussed in connection with Fig. 56.

The data trustee system confirms receipt of the information, stores the forwarded information,
and removes and/or hides confidential portions of the information (11302).

For example, in the scenario described above, the collected data from the small animal herd is
forwarded to the data trustee system. The data trustee verifies the owner’s premise identifier and the

animals’ identifiers. A report is sent to the owner either confirming entry of the data in the database or
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detailing errors found in the data. In either case, the cattle owner has the opportunity to reconcile the data
against his own records and correct any errors.

A portion of the screened data may be sent (11402) to a government-accessible database system,
such as the government database 7302 described in connection with Fig. 56.

For example, in the above scenario, the data trustee filters confidential information from the data
it received and only forwards non-confidential information, such as the animal identifier, to the
government-accessible database system.

Now suppose one of the cattle owner’s animals is diagnosed with an infectious disease, such as
Mad Cow disease. Using the animal identifier as a starting point, government and health officials request
a traceback report on the sick animal (11502). Per the technique (10002) described in connection with
Fig. 59, a traceback history is generated by the data trustee system. The traceback history provides
enough data for government and health officials to impose proper quarantines and other measures to
protect the health and well-being of animals, as well as human beings. For example, the diagnosed cow is
slaughtered and burned to avoid spreading the disease to other animals. Those animals that had contact
with the diseased animal may be quarantined for a period of time to be treated and to see if they manifest
any symptoms of the disease.

Many of the tools and techniques herein can be described in the general context of computer-
executable instructions, such as those included in program modules, being executed in a computing
environment on a target real or virtual processor. Generally, program modules include routines,
programs, libraries, objects, classes, components, data structures, etc. that perform particular tasks or
implement particular abstract data types. The functionality of the program modules may be combined or
split between program modules as desired in various embodiments. Computer-executable instructions for
program modules may be executed within a local or distributed computing environment.

% ¢,

For the sake of presentation, the detailed description uses terms like “determine,” “generate,”
“adjust,” and “apply” to describe computer operations in a computing environment. These terms are
high-level abstractions for operations performed by a computer and, in less the context indicates
otherwise, should not be confused with acts performed by a human being. The actual computer

operations corresponding to these terms vary depending on implementation.

Feed Delivery 1

This subsection describes various process steps and system components for delivering feed to
animals. These process steps and system components can be used in conjunction with evaluation of an
animal’s respiratory or circulatory condition, as discussed above. Information gather by imaging and
evaluating an animal’s respiratory or circulatory system, such as respiratory damage designations, can be
used as the basis for management decisions regarding feed delivery. For example, an animal with

damaged lungs may be administered an inexpensive maintenance diet, whereas an animal with healthy
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lungs is administered a more expensive weight gain diet.

The microingredient feed additive concentrates include such potent substances as hormones,
antibiotics, and vitamins that are typically administered to cattle and poultry at feeding operations, such
as cattle feedlots, in gram amounts or less. It is often essential that a prescribed amount of a
microingredient be delivered to an animal, and no more. Too little of a microingredient has no effect,
while too much of it may be toxic or fatal. The range between too much or too little of some additives is
often no more than 0.5 gram. The apparatus and method disclosed in this detailed description is intended
to accurately dispense dry and liquid additive concentrates within this range of accuracy.

With reference to the drawings, FIG. 61 illustrates an apparatus shown generally at 1013 for
measuring, dispensing, and delivering microingredient feed additive concentrates in small but accurate
proportions in a liquid carrier slurry to livestock shortly before delivery of the feed ration to the animals
for consumption. The apparatus 1013 includes several separate components including a main cabinet
1113, and a remote control unit 2013, shown for convenience near cabinet 1113 but normally located at a
remote control station such as at a feed truck filling station in a feedlot. Additional separate components
include multiple liquid additive concentrate storage containers 7613, 7813 (only one being shown in FIG.
61) supported on a stand 7913, and their dispensing pumps 7913 (see FIG. 62). Typically, a separate
water supply tank 1953 (FIG. 64) supplies the necessary carrier and flush water to the cabinet through fill
and flush conduits (FIG. 10), via a booster pump 1933 (FIG. 64).

Another separate cabinet (not shown) houses a weigh micro computer, or central processing unit,
shown schematically at 4243 in FIG. 64. A second microcomputer, or central processing unit, shown
schematically at 4303 in FIG. 64, for controlling the machine sequencing and volumetric metering
functions, is housed within one end portion 1313 of cabinet 1113. Various speed controls and electrical
relay interfaces and circuitry of the control system shown in FIG. 64 are also housed within cabinet end
portion 1313. Such end portion is a separate compartment of cabinet 1113 that can be swung open about
a hinged vertical axis for access.

Cabinet 1113 houses the major mechanical components of the apparatus. The exterior of the
cabinet, with its protective panels 1213, completely encloses and shields such components from external
dust, dirt and other contaminants common in a feedlot environment. The panels also protect the internal
components, especially the weight-sensitive ones, from external forces such as wind, jarring contact, and
the like, that would otherwise affect the accuracy of weight measurements.

Referring to FIG. 64 showing the major components inside the cabinet 1113, such components
include a main frame 4613 and an entirely separate and independently mounted subframe 3413, each
mounting certain components. Access to the components mounted on these frames is gained through
access doors 1513, 1713, 1913 in a front wall of the cabinet 1113, and through hinged lids 1613, 1813 on
a top wall of the cabinet.

In general, weigh subframe 3413 mounts those components which are necessary to the weighing

-110-



WO 2006/060511 PCT/US2005/043371

10

15

20

25

30

35

function of the apparatus, and main frame 4613 mounts the remaining components that could, during their
operation, induce undesirable movements in the weigh components to adversely affect the weighing
function. Accordingly, the weigh subframe serves as a means for isolating the weight components from
internal machine movements induced through operation of components on the main frame.

The main frame components include storage bins 6813, 7013, 7213, 7413 for storing different
dry additive concentrates, dry additive dispensing means 8013 for dispensing additives from the storage
bins, and an additive-receiving means comprising a mixing vessel or tank 1703. Other main frame-
mounted components include a discharge pump 2443 for pumping slurry from mixing vessel 1703, sturry
mixers 1803, and various plumbing components for supplying carrier and flush water to the mixing vessel
and discharging slurry liquid from the vessel. Cabinet lids 1613, 1813 provide access to the storage bins
for refilling them.

The subframe 3413 includes an entire subassembly of weigh components, including a weigh
hopper means comprising the compartmented weigh hopper 1223, and a suspension means for
suspending the weigh hopper from a weighing means 2503. The suspension means includes a pair of
suspension frames 1233, one at either end of the weigh hopper. Each such frame rotatably supports
weigh hopper 1223. Each suspension frame 1233 includes a suspension arm 2703 suspending the
suspension frame from the weigh means 2503. The weigh means includes, at each end of the subframe
3413, a weigh tower 2523 projecting upwardly from the subframe and suspending therein a load cell
2643. The load cell in turn suspends the weigh hopper through an appropriate connection to suspension
arm 2703 of suspension frame 1233.

Remote control unit 2013 includes a computer terminal 2213 supported on a stand 3013 having a
base plate 3213. Terminal 2213 includes a primary keyboard 2413, a primary display screen 2613, a
small, secondary keyboard 2713 and a small, secondary display screen 2913. Various control switches
and indicators are provided on a control switch box 2813 mounted on a shelf 3113 of the stand below the
terminal 2213.

Apparatus 1013 is seen therein and in FIG. 65 to comprise a weigh frame 3413 having four
uprights 3613 and two each of parallel crossbeams 3813, 4013-and longitudinal beams 3713, 3913 rigidly
interconnecting the four uprights 3613. A vertical slat 4113, 4313 is carried between each pair of beams
3713, 3913. Each of uprights 3613 has an enlarged foot 4213 to enhance the stability of weigh frame
3413. Each foot 4213 is mounted on an elastomeric isolation pad 4413 (FIG. 63) which absorbs
vibrations or other environmental influences that may affect the accuracy of the functions performed by
weigh frame 3413. Each pad 4413 includes a square upper plate 4513 to which foot 4213 is secured, the
upper plate having a peripheral, downwardly depending flange which forms an enclosure. A square
lower plate 4713 is attached to a floor with bolts below plate 4513 and has a peripheral, upwardly
extending flange that forms an enclosure. A rubber cushion 4813 is placed between plates 4513, 4713

within the enclosures formed by the flanges on the plates. Cushion 4813 is thick enough to maintain the
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upwardly and downwardly extending flanges in spaced relationship so that vibrations are not
communicated between plates 4513, 5713.

Separate mounting or main frame 4613 substantially surrounds weigh frame 3413, the mounting
frame 4613 comprising four uprights 4913 interconnected by four top support beams 5013 and four
bottom support beams 5213. Two intermediate parallel support beams 5113, 5313 extend across
opposing parallel faces of frame 4613, and two parallel support beams 5413, 5513 extend across the
middle of frame 4613 parallel to beams 5113, 5313. A pair of parallel, U-shaped brackets 56, 57 are
fixed to and suspend from beams 5113, 5413 (FIG. 68), and a pair of similar U-shaped brackets are fixed
to and suspend from beams 5313, 5513. Only one U-shaped bracket 5913 is shown in FIG. 64, although
it will be understood that a second, parallel U-shaped bracket extends between beams 5313, 5513 in an
arrangement similar to that shown in FIG. 68 for U-shaped brackets 5613, 5713.

Mounting frame 4613 is supported by casters 5813 each having a roller 6013 that is received
within a cup 6213 that is attached to an isolation pad 6413 which is similar in structure to pad 4413
shown in FIG. 63. Pad 6413 comprises a top plate 6513 having a peripheral, downwardly depending
flange and a bottom plate 6613 bolted to the floor and having a peripheral, upwardly extending flange. A
rubber cushion 6713 is positioned between plates 6513, 6613 within the enclosures formed by their
peripheral flanges, the width of cushion 6713 being great enough to keep the peripheral flanges in spaced
relationship to one another and avoid metal to metal contact which might transfer vibrations.

FIGS. 62 and 64 show multiple storage means such as dry additive concentrate storage bins
6813, 7013, 7213, and 7413 for storing separately a plurality of different dry microingredient feed
additive concentrates. Each of the bins has a square top opening and square bottom opening, the bottom
opening having a smaller area than the top opening such that the cross-sectional area of each bin
diminishes in the direction of the bottom opening. A pair of vibrator motors 7513, 7713 (FIG. 64) are
placed on each bin 6813-7213 to assist in moving dry microingredient concentrates out of the bins during
dispensing.

A plurality of liquid containers 7613, 7813 are also shown in FIG. 62 for storing separately
different liquid microingredient feed additive concentrates. The liquid containers are supported on a table
7913 (FIG. 61) adjacent cabinet 1113 and connected to the apparatus through flexible tubes described
later.

- A separate dry dispensing means 8013 is provided for each dry bin 6813-7413. A separate
liquid dispensing means 1203 is provided for each liquid container 7613-7813. Each liquid and dry-
dispensing means is independently operated and controlled for dispensing separately several selected
additive concentrates from their respective bins and liquid containers in predetermined weights during a
machine operating cycle.

One of the dry dispensing means 8013 for a dry microingredient is shown best in FIGS. 64 and

68. It includes an annular collar 8213 having a square cross section. The collar fits closely about the
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open bottom of a bin 6813-7413 and extends partially up its sidewalls. Coliar 8213 has a square frusto-
pyramidal configuration which defines a flow passageway of progressively decreasing cross section from
the bottom bin opening to a top opening into a coreless metering screw assembly 8413 within a
rectangular lower extension section 8613 of collar 8213 having a curved bottom. Screw assembly 8413
includes a rotatable core 8813 which carries a helical metal screw 9013 and rectangular screw agitator
9213 with a circular band 9413 around one end thereof. A stationary rear one-half tube extension 9613 of
a conveyor tube 1083 projects into the interior of agitator 9213 to start the conveyance of material that is
moved by the screw 9013 into conveyor tube 1083. Agitator 9213 helps maintain a uniform
microingredient density around rotating screw 9013.

Agitator 9213 is rotated by a shaft 1003 which is driven through a right-angle gear box 1043 by
a variable-speed motor 1023, with three pre-set speeds. Core 8813 and screw 9013 project through
opening 1063 and into conveyor tube 1083 having an open end that terminates adjacent a deflection plate
1103 above the top opening of weigh hopper 1223. Thus the metering screw assembly conveys additive
from the supply bin into a compartment of the weigh hopper.

Each of liquid containers 7613, 7813 is provided with a separate dispensing means 1203. Each
liquid dispensing means is, for example, a variable-speed or displacement rotary or piston pump 7913
(FIG. 62). The liquid dispensing means pumps liquid additive from a container 7613, 7813 through a
flexible feed conduit which connects to a rigid dispensing tube end 1203 (FIG. 65) on the weigh subframe
to deliver the additive into a liquid compartment 1173-1183 of weigh hopper 1223.

The hopper 1223 (FIGS. 62, 64, 65, and 67) is carried by weigh subframe 3413 between frame
slats 4113, 4313 below the open end of extension tube 1083 of screw conveyor 8013. Hopper 1223 is an
elongated trough having a substantially semicylindrical cross section and a plurality of partitions 1123
which divide the hopper transversely into several dry microingredient receiving compartments 1133,
1143, 1153, 1163. Each of the dry compartments 1133-1163 is provided with a deflector 1323 on its
partition wall having a triangular cross section that directs additive concentrates to the interior of the
compartments during both filling and emptying of the hopper.

Additional partitions 1113 of hopper 1223 cooperate with some partitions 1123 and upper walls
1283 to define liquid additive-receiving compartments 1173, 1183 having narrow openings 1303 into
which liquid dispensing tubes 1203 direct liquid additives from containers 7613, 7813.

The liquid and dry additive compartments-of hopper 1223 maintain dispensed additives
separated until the hopper discharges its contents, after weighing, into the diluting liquid carrier within
the mixing vessel 1703 positioned vertically below the hopper.

Hopper 1223 is supported by weigh frame 3413 such that it is free to rotate about its longitudinal
axis. Each semicircular end plate 1343 (one being shown in FIG. 67) of hopper 1223 is secured to a shaft
1363. The shaft 1363 at the hopper end shown in FIG. 67 is drivingly connected to a motor 1383 that is

fixed to hopper suspension frame 1233 by a mounting bracket 2733. The shaft at the opposite end of the
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hopper is mounted in a bearing 1403 (FIG. 64). Motor 1383 operates first to rotate hopper 1223 to an
inverted position for emptying (FIG. 71); then to an upright position (in the same direction) for the next
dispensing and weighing cycle.

An air flush means for compartments 1133-1163 of hopper 1223 is shown in FIG. 71. The air
flush means is carried by the main frame and comprises a compressor 1423 in fluid communication
through passageway 1443 with air pressure accumulator tank 1463. A solenoid valve 1493 regulates the
flow of air through passageway 1483 to header 1503. The header in turn fluidly communicates with a
plurality of hoses 1523 that project into each compartment 1133-1163 of hopper 1223 when the hopper is
inverted. Each of hoses 1523 is positioned to direct a stream of air against far wall 1543 of the hopper. It
is not necessary to direct the air stream against near wall 1563 because that wall will have already been
scraped relatively clean by the movement of dry additives against the wall and out of the hopper as
hopper 1223 rotates to an inverted position.

A vibrator motor 1413 is carried by suspension frame 1233 at the end of hopper 1223 opposite
hopper rotating motor 1383. Vibrator motor 1413 operates during inversion of the hopper to promote
emptying of the hopper compartments by vibrating the hopper.

An elongated mixing vessel 1703 which serves as a receiving means for receiving additives from
the hopper 1223 and also as a mixing means for mixing such additives with water, is placed below hopper
1223. Vessel 1703 is an elongated tub that is longer and wider than hopper 1223. Vessel 1703 comprises
a continuous, annular upright wall 1723 around a sloping bottom formed from a plurality of triangular
sections 1763 that slope towards a pair of central bottom openings including an inlet port 1773 and
discharge port 1783.

Variable speed flow inducing means, such as variable two-speed mixers 1803, serve as part of
the mixing means and are provided in mixing vessel 1703 for inducing a turbulent flow of liquid within
the mixing vessel. Each mixer 1803 is comprised of four angled mixing blades 1823 connected to the end
of a rotary mixing shaft 1843 that is connected to a gearbox 1863 and motor 1883 for rotating shaft 1843.
Each of motors 1883 is mounted on a motor mounting frame 1903 along an outside face of vessel wall
1723. Level sensors 1923, 1943 are also mounted over the edges of wall 1723 and project downwardly
into the tub for determining the level of water contained therein and shutting off a supply of water to the
tub when a predetermined level is reached. Sensors 1923, 1943 are, for example, electrodes through
which an electrical circuit is completed or a timing circuit energized when the water surface in the tub
reaches the predetermined level. Sensor 1923 is the primary sensor, while sensor 1943 is a backup sensor
which detects a near overflow condition, closes fill solenoid 2063, and interrupts the fill cycle.

FIG. 70 shows a plumbing system for apparatus 1013 which delivers and removes carrier and
flush water from vessel 1703. Water is introduced from a source 1953 by pump 1933 through line 1943
where its pressure is detected by pressure gauge 1963. Water then continues to flow through fine 1983

where it is divided by tee 2003 into water lines 2023, 2043. The flow of water through fill line 2043 is
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controlled by solenoid valve 2063 which, when open, allows water to flow through line 2083, thence to
conduit 2103 and into vessel 1703 through port 1773. When solenoid valve 2063 is open, a second
solenoid valve 2123 in line 2023 remains closed such that all of the supply of water moves through line
2043 to fill vessel 1703.

Solenoid valve 2123 is interposed between line 2023 and flush line 2143 that in turn
communicates with line 2163 to establish fluid communication with conduit 2103. Line 2143 also fluidly
communicates with line 2183 having branches 2203, 2223. Branch 2203 fluidly communicates with a
pair of nozzles 2243, one positioned above blades 1823 of each mixer 1803, nozzle 2243 directing a flow
of water onto the blades to clean them. Line 2223 provides a passageway through which the water moves
to flush ring 2263 (FIGS. 69 and 70) which is positioned around the upper inner periphery of vessel 1703
adjacent its top edge. Ring 2263 has a number of flush nozzles 2283 which direct a flow of water
downwardly against wall 1723 of vessel 1703 to flush it.

Apparatus 1013 also has a delivery means for delivering slurry from vessel 1703 to a receiving
station for mixing with an animal feed ration at a location remote from the mixing vessel. This delivery
means includes discharge opening 1783 in fluid communication with conduit 2403 that empties into
discharge line 2423. Discharge pump 2443 withdraws slurry through line 2423 and sends it through line
2463 to receiving station 2483 where, typically, it is sprayed into a livestock feed ration and mixed
therewith.

A weighing means 2503 (FIG. 66) is provided on weigh frame 3413 for weighing predetermined
weights of the different additive concentrates dispensed from bins 6813-7413 and containers 7613, 7813.
Weighing means 2503 includes a weigh tower 2523 extending vertically upward from a crossbeam 4013
of weigh frame 3413 midway between uprights 3613 at each end of frame 3413. Each tower 2523 has a
flat top plate 2543 with a central opening through which the threaded shank of an eye member 2563 is
placed and secured with a nut. A rubber pad 2583 is placed against the interior face of plate 2543 before
member 2563 is secured to top plate 2543 with the nut. A pair of suspension members 2603 pivotally
interconnect eye member 2563 and a second eye member 2623 from which a load cell 2643 is suspended.
The amount of strain on load cell 2643 is communicated to a control unit through line 2653. The load
cell 2643 in the preferred embodiment is capable of weighing to an accuracy of 0.5 grams.

A rubber isolator pad 2663 is pivotally suspended beneath load cell 2643 by suspension
members 2683. A suspension arm 2703 of the hopper suspension frame 1233 is in turn suspended from
isolation pad 2663 by hook 2723 and eye 2743 secured to arm 2703. Arms 2703 of suspension frames
1233 thus suspend hopper 1223 such that the entire weight of the hopper is freely suspended from load
cells 2643. Arms 2703 are braced by gussets 2713 to their rectangular weigh frames 1233. Hopper 1223
is suspended interior to frames 1233 between slats 4113, 4313 of frame 3413 by suspending shafts 1363,
one of which is driven (FIG. 67) and the other of which is mounted in a bearing 1403 (FIG. 64). The

hopper is therefore free to rotate between frames 1233 to an inverted position. This arrangement allows
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the weight of the hopper to be transferred through frames 1233 to arms 2703 for acting on load cells
2643. The weight of additive concentrates in hopper means 1223 can therefore be accurately determined.

As best shown in FIG. 67, a transverse vibration and sway dampening rod 2763 extends between
a bracket 2783 carried by an upright of hopper suspension frame 1233 and a bracket 2793 carried by two
longitudinal beams 3713, 3913 of weigh frame 3413. Such a rod 2763 is provided at each end of weigh
frame 3413 adjacent face 1343 of hopper 1223 for preventing or damping transverse movements of the
hopper. A similar longitudinal rod (not shown) extends along one longitudinal side of hopper 1223 to
prevent or dampen longitudinal vibratory or swaying movements of hopper 1223, one end of the
longitudinal rod being fixed to longitudinal beam 3913 and the other end being fixed to weigh frame
3413. Such sway dampening rods provide part of the means isolating the weight-sensitive components of
the apparatus from movements that could affect accurate weight measurements.

Apparatus 1013 is provided with a control means, such as a central processing unit, for
controlling the operation of apparatus 1013. In the preferred embodiment, two-programmed central
processing units are used, one for operating the weighing functions of apparatus 1013 and the other for
operating all other machine functions.

The logic of the program for operating the weighing functions of the machine is shown in FIG.
72. The weighing CPU is activated by starting the menu at 2803 and then entering ration data with
keyboard 2413 for a particular feedlot or data for one of a series of desired batches at a feedlot. The
formulation of each desired batch has been preprogrammed into the computer such that a batch
formulation can be chosen by entering a code number at 2823. The computer then searches at 2843 for a
match to this encoded formulation until the match is found and the machine is ready to batch. Ifa match
is not found, the program at 2853 returns to step 2803 and a prompt is sent to screen 2613 to enter ration
data.

Once a match is found at 2843, a program prompt at 2863 appears on screen 2613 requesting the
size of the batch to be prepared. After this information is entered, the program prompt at 2873 requests
the number of batches to be prepared, and if the batch size exceeds the capacity of the preprogrammed
limit for the feed lot ration mixer or the compartments 1133-1183 of hopper 1223, this is computed at
2883. If capacity has been exceeded, a prompt is sent to screen 2613 at box 2893, and the program will
request that new data concerning batch size and number be entered by returning to step 2863. If capacity
has not been exceeded, the machine is ready to batch at 2903.

The weighing computer first checks to determine if a weigh switch is on at 2923, and if the
weigh switch is off, an alarm is sounded at step 2933 and the program returns to ready at 2903. The
alarm will alert an operator that the weighing switch must be turned on in order for batching to continue.

The program next calculates metering ration data at 2943 and sends it to the machine operating
program at 2953 as indicated by A in FIGS. 72 and 73. The metering data is calculated for any additives

that have been selected for dispensing in the metering mode during the weigh cycle. Dispensing a portion
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of the additives by volume is more fully set forth in connection with steps 3613-3633 of FIG. 73 below.

The program then sets an output for the water level at 2963, the level of the water determining
how much fluid carrier will be present in the slurry which is ultimately delivered to receiving station
2483. Water level information is sent to the machine operating program at 2973, as indicated by B in
FIGS. 72 and 73. The program next waits at 2983 for a start signal which the operator gives by activating
start switch 2993 on switch panel 2813. The weighing cycle is then started at 3003 by sending a start
signal at 3013 to the machine operating program as indicated by C in FIGS. 72 and 73. Even though the
weighing cycle has started, no weighing of microingredients actually commences until a signal is
received back from the machine operating program at 3023 as indicated by D in FIGS. 72 and 73 that
indicates weighing should begin at 3043. This communication between the programs at D enables the
machine operating program to begin its initial checks while microingredients are being dispensed and
weighed.

Once the signal to begin weighing is received at 3043, the weighing sequence begins at 3063. It
is first determined at 3083 whether a motion sensor is detecting movement of hopper means 1223,
Information is received from the motion sensor on the hopper at 3093, as indicated by E in FIGS. 72 and
73. The program will not progress beyond 3083 until the motion sensor indicates that hopper means 1223
is not moving, since movement of the hopper means will adversely affect weight determinations of load
cell 2643. Hopper means 1223 can be put in motion by a variety of influences, such as wind gusts, floor
vibration, personnel contact, or movement of machine parts. Although the effect of these movements on
load cell 2643 may not be great, the extreme accuracy required in dispensing microingredient feed
additive concentrates makes absence of movement desirable.

It is next determined at 3103 whether the scale reading is less than 1000 grams. If the reading is
greater than 1000 grams, it is probably because the hopper means is not empty, as indicated at 3113, and
a signal is sent at 3123, 3133 to dump hopper means 1223 so that weighing of a new lot of
microingredients can begin. The signal to dump is sent to the machine operating program as indicated at
step 3143 and F in FIGS. 72 and 73. The mixers 1823 are also started at 3153 as indicated by G in FIGS.
72 and 73 so that the microingredients dumped from hopper means 1223 will be mixed into a slurry and
discharged to receiving station 2483 in accordance with normal operation of the machine operating
program described in connection with FIG. 73 below.

If the scale reading is less than 1000 grams, it is determined at 3163 if the scale reads below
zero. If that is the case, a message is given to the operator by 3173 on screen 2613 that the scale has
failed and the supervisor should be called. Then at 3183 the program prompts the operator to switch to a
backup metering mode system which dispenses additive concentrates by volume instead of by weight,
and a prompt is sent at 3193 to screen 2613 directing that the weigh switch 3213 at panel 2813 be turned
off. The operatof then performs as outlined in FIG. 75 by turning the meter switch on at step 5003 and

entering ration data at 5023. Volumetric metering of additive concentrates is performed by activating
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motor 1023 of each bin 6813-7413 to rotate screw 9013 for a predetermined period of time. Since screw
9013 will dispense an approximate known amount of concentrate per unit of time, a volumetric
approximation of the desired amount of concentrate can be dispensed without weighing.

If the scale reads above zero at 3163, the weighing mode of the program is instead used.
Ingredient flow is started at 3203 by activating motor 1023 for screw 9013 below bin 6813. Motor 1023
has at least two speeds so that it initially operates at a higher speed during the initial phase of dispensing
additive concentrates from bin 6813 into a first compartment 1133 of hopper means 1223. The weight of
concentrate introduced into compartment 1133 is sensed by load cell 2643 and that information is
continually fed back to the computer through line 2653. As the weight of concentrate dispensed from bin
6813 approaches the predetermined amount of that concentrate for the batch formulation chosen at 2823,
motor 1223 is switched to a lower speed at 3223 and 3243 that more slowly dispenses the concentrate
from bin 6813 during a final phase of dispensing. In this manner, a more accurate weight of
microingredient can be dispensed from bin 6813 into compartment 1133 since the dispensing of additive
will have slowed before it is finally stopped when the correct weight of this first concentrate is sensed at
3263.

The program contains a weight compensation step at 3283. It sometimes happens that the actual
weight of additive concentrate dispensed by dispensing means 8013 into compartment 1133 will be
slightly greater or less than the desired weight set by the ration data at 2823. The program compensates
for such inaccuracies by adding or subtracting a weight compensation factor to the ration amount set for
the additive concentrate at 2823. In this manner, the weight inaccuracy will be corrected the next time a
microingredient additive is dispensed from bin 6813 into compartment 1133.

When the predetermined weight of microingredient additive concentrate is sensed at 3263 and
the weighing of that component has been completed, the computer determines if the just dispensed
concentrate was the last microingredient dispensed at 3303. Assuming the n‘;icroingredient concentrate in
bin 6813 was not the only concentrate to be dispensed in this formulation, the program then returns to box
3203, and the flow of ingredients from bin 7013 is initiated by activating motor 1023 beneath bin 7013 to
turn screw 9013 at a fast speed and begin moving microingredient additive from bin 7013 into
compartment 1143 of hopper means 1223. Load cell 2643 continues to sense the weight of concentrate
added to hopper means 1223 from bin 7013 until that weight begins to approach the final predetermined
weight desired of the second concentrate. This predetermined weight will be the total actual net weights
of the first additive concentrate plus the predetermined weight of the second additive concentrate since
hopper means 1223 has not yet inverted and the first additive concentrate still remains in compartment
1133. As the total combined actual weight of additive concentrate in compartments 1133, 1143
approaches the predetermined amount, motor 1023 is switched to a slower speed, and additive
concentrate is continued to be slowly dispensed with screw 9013 from bin 7013 until the total combined

weight of additive concentrate is reached, and motor 1203 is shut off.
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This same procedure is repeated until the predetermined weight of additive from each of bins
7213, 7413 is similarly dispensed into compartments 1153, 1163. Liquid microingredient additive
concentrates from containers 7613 and 7813 are dispensed by activation of a liquid pump which
sequentially dispenses liquid additive from containers 7613, 7813 into liquid receiving compartments
1173, 1183 of hopper means 1223 until a predetermined amount of each liquid additive has been
dispensed.

Once the last additive has been dispensed, as determined at 3303, the computer determines that
weighing has been completed at 3323, which sends at 3343 a signal to the machine sequence program as
indicated by H in FIGS. 72 and 73. The computer pauses at 3363 to wait on discharge of hopper means
1223. Once dumping of hopper means 1223 has been completed by inversion of the hopper and its return
to an upright position, this information is sent from the machine operating program of FIG. 73 to the
weighing program of FIG. 72 as shown at I and 3383. It is then determined at 3403 whether another
batch of microingredient is required. If not, the program returns from 3423 to its starting point at 2803.
If another batch is required, the program returns to box 2923 and the sequence repeats itself as described
above.

Although not shown in FIG. 72, the weigh program can be modified to keep a running inventory
of additive concentrates. This can be accomplished by entering into the weigh computer the weight of
additive concentrate placed in each of bins 6813-7413 and containers 7613, 7813. The weight of each
concentrate actually dispensed and sensed by load cells 2643 is then subtracted from the original weight
of concentrate to determine the inventory of concentrate remaining.

The control means can also be programmed to perform other functions that enhance the accuracy
of weight determinations by the weighing means. For example, the isolating means can include
programming the control means to prevent acceptance of the measured weight by the control means
following operation of dispensing means 8013 until motion of hopper means 1223 sensed by motion
sensors has subsided to a level that will not affect load cells 2643. The same result can be achieved by
programming the control means to delay operation of all other movable machine components (such as
dispensing means 8013, 1203 or mixers 1823) for a predetermined period of time sufficient for hopper
1223 to settle or until any oscillatory movements subside. Alternatively, the isolating means can include
programming the control means to prevent operation of moving components (such as dispensing means
8013, 1203 or mixers 1823) while weight determinations are being made by the load celis 2643.

FIG. 73 schematically illustrates the logic of a program for actuating the sequence of operations
of apparatus 1013. The program begins by determining at 3443 if the weigh switch on switch panel 2813
has been turned on. Once the weigh switch is on, the program is ready for a metering data signal at 3453.
It waits at 3463 until the metering ration data is received at 3463 from steps 3473 and 2953 as indicated
by A.

Once the metering data is received, the program is ready to batch at 3483. It receives water level
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data at 3493 from 3503 and 2973 as indicated by B. The start signal from 3013 is then relayed via C to
3513 and 3523. The machine cycle is then started at 3533, and initiation of the cycle is signaled to the
weighing program from 3543 through D to 3023.

Boost pump 1933 is then turned on at 3553 for introducing water through line 1943 in FIG. 70
with solenoid 2063 open and solenoid 2123 closed. It is determined at step 3553 if the boost pump is on,
and if it is not, an alarm is sounded at 3563 that the pump is switched off. Boost pump 1933 introduces
water through line 2083, conduit 2103, and port 1773 until a predetermined water level set at 2943 is
sensed by level probe 1923. If the predetermined water level is not reached within a set period of time as
indicated by 3573, an alarm sounds at 3583 to indicate that an error has occurred. Otherwise, if mixing
vessel 1703 fills within the set time, this condition is detected by level probe 1923 and mixing blade
motors 1883 are activated at 3593 on a slow speed to cause the water in mixing vessel 1703 to flow. If
the motors 1883 do not turn on, an alarm is given at 3603 to alert the operator of this malfunction.

Tt is possible to accurately dispense some liquid microingredient additives such as those in
containers 7413, 7613 by volumetric metering instead of weighing. Such accurate volumetric metering is
possible since the density of most liquids is quite constant over the range of environmental conditions in
which apparatus 1013 is used. Volumetric metering of liquid additives selected by the metering ration
data is achieved at 3613 by activating the piston pump in dispensing means 1203 for a period of time
determined by 3623, 3633. Once the metering step is completed, the dumping mechanism is enabled at
3643 for proceeding to weigh complete step 3653 before inverting hopper 1223.

The program waits at step 3653-for the weighing sequence shown in FIG. 72 step 3203 through
step 3343 to be complete. Once the weighing sequence is completed at step 3343, a signal is sent to 3653
through 3663 at H from the weigh program, and the sequence program progresses to 3673 where a signal
is given at 3683 from 3143 via F to actuate motor 1383 and invert hopper means 1223 to dispense the
additive concentrates contained in compartments 1133-1183 separately but simultaneously into the
flowing water of vessel 1703. The dumping mechanism is disabled at 3693 once the hopper leaves its
upright position. Once hopper means 1223 is inverted at 3703, vibrators on the hopper are activated at
step 3723 to promote complete removal of all microingredient particles from bins 1133-1183.
Compressor 1423 is next actuated at 3733 to compress air in air tank 1463, and a solenoid to header 1503
is opened which moves a flow of air through hoses 1523 and toward wall 1543 of each of compartments
1133-1163 to remove any traces of solid additive concentrates from the compartments. Air flushing
continues for a predetermined period of time at step 3733.

Hopper means 1223 is then sent to its home position at step 3743 by activating hopper motor
1383 to continue to turn shaft 1363 in the same direction it turned to invert the hopper. When the hopper
returns to its upright position, this is sensed by a switch as indicated by step 3753, and a signal is sent at
3763, 3773 to 3383 through I that the contents of hopper means 1223 have been dumped, and another

weigh cycle (FIG. 72) can begin. Meanwhile the machine operating program of FIG. 73 progresses to
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step 3783 which switches motors 1883 of mixers 1803 to a higher speed. The lower motor speed is used
until hopper means 1223 leaves its inverted position since high speed mixing while the hopper is inverted
could cause water drops to be splashed into containers 1133-1163. Step 3783 also begins to measure a
predetermined mixing time. When the period for the preselected mixing time expires, as determined at
3803, the mixing motors 1883 are switched back to their lower speed. Once the weighing program
receives a discharge signal at 3813 from step 3153 through G and 3823, or alternatively from actuation of
a discharge switch 3833 on switch panel 2813, a discharge signal is sent by the program at 3843 to
discharge the slurry in vessel 1703. A solenoid valve in line 2403 then opens, and pump 2443 (FIG. 70)
is activated to remove the slurry through outlet 1783 in vessel 1703. Mixer blades 1823 continue turning
at a slow speed until a predetermined period of time expires, as set by step 3853. Pump 2443 continues
operating as the water level lowers and finally clears the bottom of probe 1923, as illustrated by step
3863. Ifthe level probe is not cleared within a predetermined period of time, an alarm is given at 3873 to
indicate a pumping malfunction.

After the water level clears the bottom of probe 1923, pump 2443 continues operating and a
timed flush cycle begins at 3883. Boost pump 1933 is activated at 3893 for introducing water through
Tine 1943 as solenoid 2063 is closed and solenoid 2123 is opened. In this manner, flush water is
introduced through line 2143 so that it enters vessel 1703 through nozzles 2283 of flush ring 2263, blade
flush nozzles 2243, and port 1773. The interior of vessel 1703 and the surfaces of blades 1823 are
thereby flushed, completely removing any residue of microingredient additives from the vessel through
inlet 1793. The boost pump continues introducing a water flush into vessel 1703 until the flush time
period expires at 3903, and the flush is terminated at 3913. Discharge pump 2443 continues pumping for
a delay period following the end of the flush cycle, as shown at 3923; then discharge pump 2443 is turned
off at 3933.

The program then determines if the weigh switch is still on at 3943 and if it is, the program
returns to step 3443 to repeat the sequence described in steps 3443-3933. If the weigh switch has been
tumned off, the apparatus 1013 is turned off at 3953 and an alarm is given at 3963 to indicate that a mode
change has been made.

The control means includes means for operating mixers 1803 and discharge pump 2443 at the
same time as dispensing means 8013 such that a first batch of additive concentrate slurry can be mixed
and delivered to a receiving station while a second batch of additive concentrates are dispensed and
weighed prior to their deposit into the mixing vessel.

A schematic diagram of the electrical connections for apparatus 1013 is shown in FIG. 74.

It is important to the proper operation of a computer that it be supplied with electrical power of a
constant and consistent quality. This is a serious drawback in rural areas where the electrical power being
supplied is often at the end of a long supply line into which fluctuations are introduced by intervening

power users. Most cattle yards and other users of apparatus 1013 are located in rural areas where
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variations in power would adversely affect operation of the computers which control weighing and

sequencing of machine function. For that reason, the system employs a series of transformers to

.selectively filter the electrical energy, isolate the power source, and damp variations in the power before

it is supplied to the computers.

Four hundred eighty volts of power are supplied at 4003 by a rural electrical utility, and that
power first passes through 10 kw isolation transformer 4023 where it is transformed into 240 V power,
illustrated by 4043 in FIG. 74. This initially filtered 240 V power is supplied to electrical connection line
4053 through relay 4063 to booster pump 1933 that introduces water into mixing tank 1703 during the
filling and flushing cycles. The 240 V power is also supplied through relay 4073 to pump 2443 that helps
drain the mixing tank. This relatively unfiltered power can be supplied to pumps 1933, 2443 since they
are not as sensitive to power variations as the computers.

The 240 V power is also sent to a sola-regulating transformer 4083 where it is transformed to
120 V power, as illustrated at 4093. This filtered, 120 V power is used to provide electrical energy to all
components of apparatus 1013 other than pumps 1953, 2443. If electrical energy is interrupted, three 12
V batteries 4103 connected in series are provided as an uninterruptable power supply through triple
power supply 4123.

Remote control unit 2013 has monitor screens 2613, 2913 and keyboards 2413, 2713 for
weighing and metering functions. Remote control unit 2013 is electrically connected through line 4223
with a weigh microcomputer 4243 (RCA 1800 Micro System Z80 Microprocessor) havinga 120 V
optically isolated input/output relay board 4263. Remote control unit 2013 is also connected through line
4283 with machine sequencing microcomputer 4303 (RCA 1800 Micro System Z80 Microprocessor)
having an optically isolated input/output relay board 4323 (Opto PB 24Q). Computer interface 4343
provides a data bus between weigh microcomputer 2413 and machine sequencing computer 4303.

Machine sequencing computer 4303 and weigh computer 4343 are supplied with 5 V power
from triple power supply 4123 through line 4113. Both I/O boards 4263, 4323 are supplied with 120 V
power through line 4363 at 4383.

Weigh computer 4243 contains an eight slot card cage with three 6623 RAM memory cards that
contain the programs for operation of the weighing functions and monitoring of microingredient additive
inventory. Weigh computer 4243 also contains a service box 6413 card to connect the service box to the
computer, a printer 6413 output card, a 6003 system operating program card, and a 6264 memory card.

The machine computer 4303 has a six slot card cage, including two 6623 RAM memory cards,
as well as a 6593, 6503, 6413 and 6003 CPU card. When apparatus 1013 is functioning in the metering
mode, it uses only machine computer 4303. A complete set of ration data is stored on the machine
computer’s ROM memory separate from the ration data stored on the RAM memory cards of wei gh
computer 4243.

1/O board 4263 is connected through line 4483 with a speed control 4443 for controlling the
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speed of dispensing means 8013 in the weigh mode during a weigh cycle. For additives dispensed in
weigh mode, speed control 4443 determines whether screw 9013 rotates at a fast speed during the initial
weighing period of a given concentrate, or at a slow speed during the terminal phase of weighing as the
weight of the concentrate approaches its predetermined amount. Since it is necessary to sense the weight
of each concentrate that has been dispensed before the speed of dispensing means 8013 can be reduced
and then stopped, load cells 2643 are electronically connected through scale head 4183 to the weigh
microcomputer 4243. Weight determinations of the weighing means can therefore be sensed and sent to
speed control 4443. For additives dispensed by volume during a weigh cycle, speed control 4443
determines that screw 9013 rotates at the preset third speed during the predetermined time of volumetric
dispensing controlled by micro computer 4303.

/O board 4323 is connected through line 4463 with speed control 4443 for controlling the speed
of dispensing means 8013. Speed control 4443 determines that screw 9013 rotates at the preset metering
speed on the third speed of speed control 4443 for a predetermined amount of time of volumetric
dispensing controlled by microcomputer 4303.

Input/Output board 4323 is connected through line 4403 with ingredient level controls 4423 in
each of bins 6813-7413 and containers 7613, 7813. These level controls are conventional switches
located within the bins and containers for sensing when the level of additive concentrate in each bin has
reached a predetermined low level. When the low level of additive concentrate is sensed by low level
control 4213, a signal is sent to the operator indicating that more concentrate should be added.

1/O board 4323 of machine sequencing microcomputer 4303 is connected through line 4503 and
relay 4523 with hopper rotation motor 1383 that inverts hopper means 1223. Line 4563 connects /O
board 4323 through relay 4583 with vibrator 1413 on hopper means 1223. A switch 4623 is also
provided on hopper means 1223 for sensing whether the hopper is in an upright or inverted position,
switch 4623 being connected to I/O board 4323 through line 4643. Finally, hopper means 1223 is
provided with hopper air flush solenoid valve 4663 in header 1503 for controlling the introduction of air
flush into compartments 1133-1163 of the hopper after it reaches its inverted position. Solenoid valve
4663 is connected to I/O board 4323 through line 4683.

Mixer motors 1883 on mixing vessel 1703 are connected through relay 4703 and line 4723 with
1/O board 4323. Level control 1923 of the mixing vessel is connected with I/O board 4323 through line
4743. Solenoid valve 2123 in flush line 2023 is connected to 1/O board 4323 through line 4763, and
solenoid 2063 in fill line 2043 is connected to /O board 4323 through line 4783. Booster pump 1953 for
pumping water into vessel 1703 is connected through relay 4063 and line 4803 with I/O board 4323,
while pump 2443 for withdrawing slurry and flush water from vessel 1703 is connected through relay
4073 and line 4823 with I/O board 4323. Low water control 4843 for the water supply is connected
through line 4853 with the /O board. Motion and panel control sensors 4863, which detect any

oscillatory movements of hopper means 1223 and determine if any of the panels 1213 have been removed
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from apparatus 1013, are interconmected with I/O board 4323 through line 4903.

As earlier described in connection with FIG. 72, in the event of scale failure at step 3173,
apparatus 1013 switches to a meter mode at 3183 and the weigh switch is turned off at 319. The off
position of the weigh switch at 3193 is sensed as the meter switch being on at step 500 in FIG. 75. The
numeral 1 is entered at keyboard 2413 at step 5023 to begin batching in the metering mode, and a ration
code name is entered at 5043. The metering mode program of FIG. 75 searches at 5063 for a ration
corresponding to the code entered at 5043. If the corresponding ration is not found at 5063, the program
returns at 5083 to step 5043 so that another ration name can be entered.

Once the entered code has been matched with a ration at 5063, the program prompts for entry of
information concerning batch size, which is entered at 5093. The program next prompts for entry of
information concerning the number of batches to be processed, which is entered at 5103. The machine is
then ready to batch at 5123 by volumetric metering instead of by weighing.

The program waits at step 5143 for a start signal 5163, which is supplied by a start switch 2993
on control panel 2813, It is then determined at 5183 if boost pump 1933 is on, and if it is not, an alarm is
given at 5203 to indicate that the pump is off. Boost pump 1933 fills mixing vessel 1703 during a
predetermined amount of time at step 5223. If the water level in mixing vessel 1703, as detected by water
level sensor 1923, does not reach a predetermined level within a set period of time, an alarm sounds at
5243 to indicate a filling error.

Once level sensor 1923 determines that the water level in mixing vessel 1703 has reached a
predetermined level, mixing motors 1883 are activated at 5263 to rotate mixing blades 1823 at a slow
speed. An alarm sounds at step 5283 if the mixers are not on. While mixer blades 1823 induce a
turbulent flow of water in mixing vessel 170, motor 1023 for screw 9013 below bin 6813 is activated at
5303. The metering speed of motor 1023 is a third speed, intermediate the fast and slow speeds used in
dispensing additive concentrates by weight. Screw 9013 tumns for a predetermined period of time
sufficient to dispense a required volume of additive concentrate. The screw of each dispensing means
8013 below the bin containing desired additive concentrates turn simultaneously. Dispensing means
1203 for liquid additive concentrates in containers 7613, 7813 also operate simultaneously with
dispensing means 8013 to volumetrically deliver predetermined amounts of liquid concentrate to
compartments 1173, 1183.

‘When metering is complete at 5323, a signal is sent to motor 1383 at step 5343 to invert hopper
means 1223 and dump its contents into the flowing water of vessel 1703. A switch determines at 5363
whether the hopper is inverted, and if it is not, an alarm is given at 5383 to indicate a dump failure.
Hopper vibrators are then actuated at 5403 while hopper means 1223 is inverted to remove, by vibration,
additive concentrate particles that remain stuck to the walls or bottom of containers 1133-1163. The air
flush (FIG. 71) is actuated at 5423, and the program sends a signal at 5443 to send the hopper to its home,

upright position by actuating motor 1383 to continue rotation of shaft 1363. If hopper means 1223 does
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not reach its home, upright position within a predetermined period of time set by 5463, an alarm sounds
at 5483 to indicate that a malfunction has occurred and the hopper is still inverted.

When hopper means 1223 leaves its inverted position, mixing motors 1883 are switched to their
second, higher speed at 5483. High speed mixing continues for a predetermined amount of time and then
returns to low speed at step 5503 until a discharge signal 5543 is received at 5523 from a discharge
switch 3833 on panel 2813 to turn on discharge pump 2443. It is determined at 5563 whether discharge
pump 2443 is on, and if it is not, an alarm is given at 5583 to indicate a pump malfunction.

A predetermined, mix delay time period is initiated at 5583 during which period motors 1883
continue to move mixing blades 1823 at low speed. If the bottom of level probe 1923 is not cleared at
5603 within the predetermined period of time set in step 5583, an alarm is given at 5623 to indicate
pumping problems. Once probe 1923 has been cleared, a predetermined flush cycle time is initiated at
5643, and boost pump 1933 is actuated at 5663 to move water through flush line 2143 while solenoid
2123 is open and solenoid 2063 is closed. Boost pump 1933 continues introducing water through line
2143 and into flush ring 2263, blade cleaning nozzles 2243, and port 1773 until a flush period has expired
at 5683 and pump 1933 is turned off at 5703. Discharge pump 2443 continues operating for a period of
time set by 5723 until all of the flush water residue has been removed through drain 1783 and sent to
receiving station 2483. Discharge pump 2443 is then tumed off at 5743 when the delay period set at step
5723 expires.

The metering mode program then determines whether another batch is needed at 5763, the need
for another batch having been determined by the number of batches entered at 3103. If another batch is
not needed, the program returns to step 5023 which prompts the operator to enter the code for another
batch. If, on the other hand, another batch is required at 5763, the program checks at 5783 to determine if
the meter switch is still on. If the metering switch is on (and conversely the weigh switch is off), the
program returns to step 5123 where it repeats steps 5123-5763. If it is determined at 5783 that the meter
switch is off, apparatus 1013 is turned off at 5803 and an alarm is given at 5823 indicating a mode
change.

FIG. 76 shows a second embodiment of apparatus 1013 in which hopper means 1223 has been
eliminated. In this embodiment, the weight of each microingredient concentrate dispensed is determined
on a “loss of weight” basis. Each of dry concentrate bins 6003, 6023, 6043, 6063 is provided with a load
cell 6083 for determining the weight of each container. The program in this embodiment activates a
dispensing means 6103 (similar to dispensing means 8013 in apparatus 1013) to selectively sequentially
or simultaneously deliver dry microingredients separately from bins 6003-6063 into mixing vessel 6123
having mixers 6143, 6163. Tank 6123 is filled and flushed through water supply line 6183 and emptied
through discharge line 6203 after concentrates have been mixed with water in mixing vessel 6123.

Liquid microingredient concentrates may also be dispensed on a “loss of weight” basis by

mounting containers of liquid microingredient on load cells.
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The control means for the FIG. 76 embodiment includes a means for controlling the dispensing
rate of each dispensing means 6103 in response to loss of weight sensings of load cell 6083 for each bin
6003-6063. Such a control means is similar to speed control 4443 for dispensing means 8013 in FIG. 74.

In a variation of the embodiment of FIG. 76, the control means includes a means for operating
dispensing means 5103 for several cycles in the volumetric metering mode wherein additives are
dispensed using a weight per unit time formula instead of load cell 6083. The actual weight of each
additive concentrate dispensed will be determined by the loss of weight measured by each load cell 6083.
The actual weight of concentrate lost will be compared by the computer to the theoretical amount
dispensed. The discrepancy between the actual and theoretical amounts will then be corrected by
adjusting the formula to dispense more accurately the desired amount of additive concentrate. Since the
remaining concentrate in each bin has substantially the same density as that already dispensed, the
remaining additive can be dispensed accurately by volume.

Correction of the weight per unit time formula used for volumetric dispensing in the metering
mode can be used in connection with any embodiment employing a weighing means. For example,
volumetric metering into hopper means 1223 of FIG. 62 can be adjusted by comparing actual weights of
additive concentrate dispensed into compartments 1133-1163 with the desired amounts determined on a
weight per unit time formula. The computer can then correct the formula to account for the density and
other properties of the particular batch of additive concentrate being dispensed.

Alternatively, dispensing means 8013 can be operated in a weigh mode from the beginning
through a major portion of a dispensing cycle for a particular additive concentrate. The load cell 2643
monitors the weight of concentrate dispensed at a given speed of screw 9013. This information is used by
the control means to prepare a weight per unit time formula for volumetric dispensing of the particular
additive being dispensed. The dispensing means 8013 is then operated in a volumetric metering mode
independently of the weighing means for the final portion of the dispensing cycle.

Yet another embodiment of the system is shown in FIG. 77 which takes advantage of the fact
that the density of liquid microingredient concentrates does not vary as greatly as solid microingredients.
For this reason, it is possible to accurately meter liquid microingredients by volume while measuring the
solid microingredients by weight. In the embodiment of FIG. 77, four dry microingredient containing
supply means 7013, 7023, 7043, 7083 are shown to each be connected to a dispensing means 7103
similar to the dispensing means 8013 of apparatus 1013. Each of dispensing means 7103 conveys dry
additive concentrate to a hopper means 7123 similar to hopper means 1223 in FIG. 65, the hopper means
7123 being suspended from a pair of weigh cells. Each additive concentrate is dispensed sequentially
into hopper means 7123 from containers 7013, 7023, 7043, 7083 using dispensing means 7103 until a
predetermined weight of each concentrate has been sensed by a load cell from which hopper means 7123
is suspended. Hopper means 7123 is then inverted to separately and simultaneously empty the dry

microingredient contents of hopper means 7123 into flowing water in mixing vessel 7143 which is being
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agitated by mixers 7163, 7183.

In the FIG. 77 embodiment, liquid microingredients are separately stored in containers 7203,
7223 which are provided with tubes 7243 that empty into vessel 7143. Rotary of piston pumps 7283 are
interposed in each tube 7243 to pump microingredients from containers 7203, 7223 directly into mixing
vessel 7143, thereby bypassing entirely hopper means 7123.

The control means for the FIG. 77 embodiment may, in some embodiments, include means for
selectively operating some dispensing means simultaneously and others sequentially. Pumps 7283 for the
liquid additive concentrates in containers 7203, 7223 may, for example, be operated simultaneously with
each other and with dispensing means 7103. Dispensing means 7103 for dry additives should, however,
be operated sequentially in this embodiment since the overall weight of hopper means 7123 is sensed by
the load cells from which the hopper is suspended. If the dry additives were dispensed simultaneously
into hopper means 7123, it would not be possible to weigh accurately the amount of each additive
dispensed. Itis through cumulative weight determinations of sequentially dispensed additives that
accurate weight determinations are made in the compartmented hopper. A first additive concentrate is
delivered into a compartment of the hopper until its load cells register a first predetermined weight, and
delivery of the first additive concentrate is stopped. Delivery of a second additive concentrate is then
started and continued until the load cells register a second predetermined weight, and so on until
predetermined weights of all selected additives have been delivered into the hopper.

In yet other embodiments which are not shown in the drawings, the control means is
programmed to operate the dispensing means in an interrupted, on-off-on-off sequence to dispense
selected microingredients into a weighing means such as hopper 1223. Weight determinations sensed by
load cells 2643 would only be accepted when the dispensing means is switched off during the interrupted
sequence. In this manner, weighing inaccuracies caused by movement of the dispensing means or settling
of additives would not affect weight determinations.

In another disclosed embodiment, the isolating means includes programming the control means
to prevent operation of any other moving components of apparatus 1013 while weight determinations are
being made by the weighing means. The operation of dispensing means 8013 and mixer blades 1823
would, for example, be prevented by the control means while weight determinations were being made by
load cell 2643.

FIG. 78 shows an apparatus indicated generally at 8003, which is somewhat similar to the
embodiment of FIGS. 61-75 but having two separate weigh hoppers 8023, 8033 for weighing the multiple
additive concentrates dispensed from additive concentrate storage means 8053, 8063 by dispenser means
8083. The weigh means of the apparatus 8003 includes separate weigh means for each weigh hopper
8023, 8033, thereby giving the apparatus the capability of weighing multiple additives simultaneously in
different weigh hoppers. This capability gives the apparatus 8003 an advantage over the apparatus of

FIG. 61 in being able to dispense, weigh and discharge all of the multiple microingredients of a given
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formulation into the mixing vessel 8103 and thereby complete the batching of a formulation, more
quickly than the apparatus of FIG. 61.

The apparatus 8003 also includes a support frame means 8123 which may include either separate
support and weigh frames as in the apparatus of FIG. 61 or a common support frame for all of the major
mechanical components of the apparatus as depicted schematically in FIG. 78. Support frame 8123
rigidly supports the multiple microingredient concentrate storage containers 8053, 8063 and their
associated dispensers or metering devices 8083, 8093. The support frame means 8123 also rigidly
supports the mixing vessel 8103 which is shown as a mixing vessel common to both weigh hopper 8023
and weigh hopper 8033.

Other major components of the system of FIG. 78 include control and other components which
would normally be mounted apart from support frame means 8123, including a pair of scale heads 8143,
8153, one for each weigh hopper, a weigh computer or central processing unit 8173 with its associated
input/output board 8183, and a remote control unit or terminal 8203 for controlling the operation of the
computer 8173. A separate machine computer or central processing unit 8223 has an associated input/out
board 8233. An interface 8243 enables communication between the machine computer 8223 and the
weigh computer 8173. Scale heads 8143, 8153 transmit weight determination data through line 8263 to
the input/output board of the weigh computer 8173. There is also a printer 8283 connected to the
input/output board of weigh computer 8173 through line 8303 for printing desired output data from the
weigh computer 8173.

In the apparatus 8003 there are four microingredient additive concentrate storage containers
8053 associated with weigh hopper 8023 and another four such storage containers 8063 associated with
the other weigh hopper 8033, thereby giving each weigh hopper the capability of weighing and
discharging four different additives into the mixing vessel 8103. The dispensers 8083 associated with the
different additive storage containers 8053 are capable of operating independently of one another upon an
appropriate command signal from a weigh computer 8173 transmitted from the input/output board 8183
through line 8323. Similarly, each of the dispensers 8093 for the four other storage containers 8063 are
capable of operating independently of one another to dispense additives into the weigh hopper 8033 upon
a suitable command signal from weigh hopper 8173 transmitted from input/output board 8183 through
line 8343,

Weigh hopper 8023 is mounted at its opposite ends on a pair of load cells 8363, 8373 connected
by suspension members 8383, 8393 and a pair of resilient isolator members 8403, 8413 to support frame
8123.

Weigh hopper 8033 is mounted in a similar manner by load cells 8423, 8433 to support frame
8123. Thus, each weigh hopper is independently mounted by separate weigh means to the frame 8123 for
independent weighing of ingredients. The two load cells 8363, 8373 for weigh hopper 8023 are

operatively connected by a line 8453 to scale head 8153. Weigh hopper 8033 is separately connected by
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a line 8463 to a separate scale head 8143. Both of the scale heads in turn are connected to the
input/output board 8183 of weigh computer 8173 through line 8263. Thus each weigh hopper and its
contents can be weighed separately.and its contents cumulatively through its associated scale head
simultaneously with the other weigh hopper. That is, both weigh hoppers can carry out their weighing
functions at the same time and independently of one another.

Each weigh hopper 8023, 8033 is preferably similar in construction to the weigh hopper
disclosed in FIGS. 62, 63, 65, 66 and 67. That is, each weigh hopper is mounted in a manner shown in
such prior figures for rotation from its normal additive receiving upright position to an inverted discharge
position by discharge means including an electric motor 8483 in the case of weigh hopper 8023 and
electric motor 8493 in the case of weigh hopper 8033. Each is connected independently to the
input/output board 8233 of the machine computer 8223 through suitable electrical conductors 8503 and
8513, respectively.

Each weigh hopper, 8023, 8033 also is provided with a motion sensor 8533, 8543, respectively,
connected to the input output board 8183 of weigh computer 8173 through line 8563 for detecting any
motion in either weigh hopper during the weighing process. The software for the weigh computer 8173
prevents a final weight determination from being made for a given weigh hopper whenever the motion
sensor for that hopper senses motion that might give a false or highly inaccurate reading.

The support frame means 8123 for the weighing and delivery components of the apparatus is
preferably enclosed by housing panels (not shown) in a manner similar to that shown in FIG. 61 to shield
and isolate the weighing components of the apparatus from external ambient forces that could cause
undesirable motion and thus inaccurate weight readings. Such forces typically might include the effects
of wind or jarring of the components by direct contact of personnel. The support frame means 8123 is
provided with a sensor 8583 which is also connected by line 8563 to the input/output board of weigh
computer 8173. Sensor 8583 is operable to prevent a weight determination from being made whenever a
panel is removed from the support frame 8123. Thus the motion sensors 8533, 8543 for the weigh
hoppers and the panel sensor 8583 for support frame 8123 provide additional means for isolating the
weighing components of the apparatus from influences that could affect weight determinations and the
accuracies of such determinations.

A further means of enhancing the accuracy of the weight determinations of the apparatus
disclosed in FIG. 78 is the mounting of the discharge motors 8483 and 8493 in conjunction with their
respective weigh hoppers 8023, 8033 so that such motors become part of the tare weight of the hoppers in
making additive weight determinations. Because very lightweight, flexible electrical conductors can

connect such electric motors to the operable control components of the apparatus, such conductors will

. have no appreciable effect on the weight determinations of the weigh means. This should be contrasted

with the hydraulically actuated discharge means in conjunction with the weigh hoppers of prior apparatus.

With a prior hydraulically actuated discharge means, relatively stiff hydraulic conduit must connect the
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hydraulic motor associated with the hopper to the source of hydraulic fluid remote from the hopper.
Typically such hydraulic conduit affects weight determinations of the hopper in such instances because it
inherently provides some structural support for the hopper, thereby influencing load cell weight sensings
as ingredients are added to the hopper because the conduit is partially supporting some of the load of the
added weight.

The apparatus in FIG. 78 also includes positive mixing means within the mixing vessel 8103 in
the form of a pair of mixing blades 8603, 8613, each driven by an electric motor 8623, 8633. The mixer
motors are connected by electrical conductor means 8643 to the input/output board 8233 of the machine
computer 8223. A slurry discharge line 8663 leads from a bottom opening of mixing vessel 8103 to the
input side of a discharge pump 8683. The discharge line continues at 8703 from the discharge side of
discharge pump 8683 to a conventional feed mixer such as typically the truck-mounted feed mixer 8723.
A booster pump 8743 pumps a liquid carrier such as water from a source (not shown) through a fill line
8763 into the mixing vessel. A solenoid operated valve 8783 in fill line 8763 controls the admission of
the water carrier into the mixing vessel and is operated by the machine computer 8223 through a suitable
conductor 8783 connected to the input/output board 8233 of such computer.

A flush line 8803 branches from fill line 8763 downstream of booster pump 8743 and upstream
of fill valve 8743. Another solenoid actuated valve 8823 in the flush line connected to the input/output
board 8233 of machine computer 8223 through conductor 8843, controls the admission of flush fluid into
the mixing vessel.

The hardware components of the control system including the wei gh computer 8173, machine
computer 8233 and their associated input/output boards, the printer 8283, and the remote control unit
8203, may be similar to those same units described with respect to the embodiment of FIG. 61. Similarly,
the software controlling the operation of such computers can be varied to vary the operating sequence of
the machine of FIG. 78,

A typical operating sequence of the machine of the apparatus of FIG. 78 is as follows:

A driver drives a feedtruck into a feed-receiving station in a cattle feedlot. The driver departs his
vehicle, approaches the remote control unit 8203 and selects the formulation of feed additive concentrates
to be batched and delivered into his truck, depending on the specific lot of animals to be fed within the
feedlot. The formulation is selected typically by the operator depressing a key corresponding to the
formulation selected on the computer terminal of the remote control unit.

Assuming that predetermined weights of two additives A1, A2 in storage containers 8053 and
two additives A5, A6 from storage containers 8063 are to be included in the formulation, the dispenser
8083 for container Al begins to dispense the additive Al into weigh hopper 8023. At the same time, the
dispenser 8093 for container A5 begins to dispense additive A5 into weigh hopper 8033. The dispensing
of additive A1 into weigh hopper 8023 continues until a predetermined weight of such additive has been

added to such hopper as determined by the load cells 8363, 8373 and the associated scale head 8153, at
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which point the weigh computer 8173 stops the dispensing of additive Al from its storage container by
stopping its associated dispensing means 8083. At the same time, a weight determination of the additive
A5 added to weigh hopper 8033 is determined in the same manner, but independently of the weight
determination occurring in hopper 8023.

When the predetermined weight of additive A1 has been added to weigh hopper 8023,
depending on programming, two alternative functions can occur. Either the weigh hopper 8023 can be
inverted by motor 8483 to discharge the additive Al into the mixing vessel 8103 and then returned to its
upright position to receive the next additive A2, or the weigh hopper can remain in its upright position
while the dispenser 8083 for additive A2 operates to add, cumulatively, the predetermined weight of
additive A2 to weigh hopper 8023. If the latter sequence is used, weigh hopper 8023 is inverted by its
discharge motor 8483 to discharge the predetermined weights of additive Al and additive A2 together
into the mixing vessel 8103. The same options are available with respect to the addition of additives A5
and A6 to weigh hopper 8033 and the discharge of the contents of the weigh hopper 8033 into the mixing
vessel 8103. It is important to note that both weigh hoppers 8023 and 8033 can operate entirely

independently to weigh and discharge their preselected additives into the mixing vessel 8103, although

. the machine and weigh computers could also be programmed to cause both weigh hoppers 8023, 8033 to

wait until all of the selected additives have been added and weighed within each weigh hopper and then
both weigh hoppers inverted simultaneously by their respective motors to discharge all of the weighed
additives at once into the mixing vessel. That is, each additive can be added, weighed and discharged
either separately or cumulatively with other additives, depending on the programming selected for the
control system.

Regardless of which of the above described dispensing, weighing and discharge options are
selected, preferably booster pump 8743 pumps the carrier water through open valve 8743 and fill line
8763 to fill the mixing vessel 8103 to a predetermined level before any additive is discharged into the
mixing vessel. This will prevent different and possibly incompatible additives from intermixing in
concentrated form and also prevent additives from sticking to the inside walls of the vessel, making it
difficult to remove such additives even after carrier water or flush water is added to the vessel.

Also preferably before the discharge of any additives into the mixing vessel in making up a
batch, mixing blades 8603, 8613 rotate to create a turbulent flow within the mixing vessel so that
additives entering the liquid carrier are quickly intermixed with and dispersed throughout the carrier, -
thereby diluting the concentrates.

When the predetermined weights of the selected additives Al, A2, A5 and A6 all have been
weighed in their respective weigh hoppers 8023, 8033 and discharged into the water carrier within mixing
vessel 8103, mixing blades 8603, 8613 continue to rotate for a time to ensure a uniform dispersal of all
additives tﬁroughout the carrier liquid slurry thus formed. Of course at this time, booster pump 8743

shuts off and fill line valve 8743 closes, as does flush line valve 8823.
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When mixing is complete within mixing vessel 8103, discharge pump P2 operates to pump the
slurry formulation from the mixing vessel through discharge line 8663 and to the waiting feed mixer
truck 8723 through discharge line 8703. When the level of slurry within the mixing vessel drops below a.-
predetermined level as determined by level sensors (not shown) within the vessel, booster pump 8743
testarts and flush line valve 8823 opens to pump flush water into the mixing vessel through its top and
along its side walls to flush all slurry residue from the vessel. Flushing continues as the discharge of
slurry proceeds through the discharge lines 8663, 8703. Discharge pump 8683 continues to operate
during the complete flush period, pumping the flush liquid with the slurry into the feed mixer truck 8723.
After a predetermined length of time sufficient to enable the complete flushing of the mixing vessel and
discharge lines, and the pumping of all slurry into the feed mixer 8723, booster pump 8743 stops and
flush valve 8823 closes. Pump 8683 continues to operate until all of the slurry and most of the flush
liquid is pumped into the feed mixer 8723. Thereafter the truck operator returns to his truck and drives
away as the mixing of the feed and slurry continues. Typically, the driver drives to the feed bunks of
selected pens or lots of animals and delivers the additive-bearing feed into the bunks immediately upon
departure from the additive receiving station. Thereafter, typically, another feed mixer truck arrives at
the additive receiving station represented by the position of truck 8723 and that operator goes through the
same procedure as just described, selecting the same or a different formulation depending on the
requirements of the animals within the lot or pens that are to be fed with the feed ration from such truck.

During the additive formulating process as just described, the system will not allow a weight
determination of a given additive to be made so long as a panel is removed from the support frame 8123
as detected by sensor 8583. Nor will a weight determination be made if either one of the motion sensors
8533, 8543 associated with each weigh hopper detects movement of a weigh hopper that could affect the
weight determination to be made in such weigh hopper.

Typically, scale heads 8143, 8153 receive weight sensings from their respective load cells 6 to 8
times per second. The scale heads then average such readings for that given unit of time and send the
average reading via line 8263 to the input/output board 8183 of the weigh computer 8173, Computer
8173 then records the averaged weight per unit of time as the weight upon which the computer acts to
control the operation of the additive dispensing means and discharge means. Because of the large number
of readings being averaged before the average is transmitted to the weigh computer, any single erroneous
reading transmitted to a-scale head by the load cells will have an insignificant effect on the accuracy of
the averaged reading transmitted from the scale head to the weigh computer for processing. This slow
updating of the weigh computer (about once per second or less) with an average of a large number of
weight sensings received by the scale head is further insurance against inaccurate weight readings and
enhances the accuracy of the entire system. If the computer updating were faster (such as twice per
second or more), an erroneous reading would have a greater effect on the accuracy of weights recorded

and processed by the computer.
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FIG. 79 is a flowchart of a computer program applicable to the computers of FIG. 74 and
representing a modification of the program of FIG. 75 for operating the apparatus of, for example, FIG.
76 on a weight-compensated metering basis.

The flowchart of FIG. 79 incorporates steps 5003-5303 of the FIG. 75 program in box 900 and
also the completion-of-metering step 5323 of the same program. When all microingredients have been
metered into the mixing vessel 6123, the program continues to sequence through steps 5493-5823 of the
metering program of FIG. 75, skipping steps 5343-5483 because the apparatus of FIG. 76, unlike the
apparatus of FIGS. 74 and 78, does not use a weigh hopper.

As the program continues to sequence through mixing and discharge steps 5493-5823 as
indicated at box 9023 in FIG. 79, the program also, at least after so many metering cycles, or if desired
after every metering cycle, reads the weight of each microingredient storage container 6003, 6023, 6043,
6063 as indicated at 9043. Thereafter, as indicated at box 9063, the program commands the computer to
calculate the actual loss of weight of the ingredient storage containers to determine the actual weight of
each microingredient metered, by subtracting the weight of each storage container sensed after metering
at 9043 from the initial weight of each storage container prior to such metering steps.

The program also commands the computer to calculate the theoretical weight loss of each
storage container, which is also the theoretical weight of each ingredient used, by multiplying the
metering rate of each metering device 6103 in, for example, grams per minute, by the length of time each
metering device 6103 has operated, as indicated at box 9083. The program then commands the computer
to compare the actual weight of ingredient used as calculated at 9063 with the theoretical or target weight
of ingredient used as calculated at 9083, as indicated at box 9103. From this comparison the program
commands the computer to adjust either the time that each metering device 6103 operates, or the rate of
speed at which each such device operates, or both, during a metering cycle so that the actual weight of
ingredient used as determined by weighing equals the desired or theoretical weight of ingredient used as
determined by metering. This adjustment command occurs at box 9123 in the computer program. When
the metering speed or time adjustment is made, the program retumns to the start of the metering cycle as
indicated at box 9003.

The program also includes a fill mode or routine which is used whenever a microingredient
storage bin 6003, 6023, 6043, 6063 is refilled. In such mode, the program commands a reading of the
initial weight of the storage container being refilled at box 9143. The additional microingredient is then-
added to the storage container as indicated in box 9163. The program then commands a reading of the
filled weight of the storage container at box 9183 and enters such weight in computer memory. At this
point the fill subroutine has been completed and the apparatus is conditioned to start another metering
cycle.

The foregoing described program operates the apparatus of FIG. 76 primarily as a metering

apparatus. However, the metering devices 6103 are adjusted after completion of a predetermined number
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of metering cycles based on actual loss-of-weight determinations of each storage bin as registered by the
weighing means 6083 for each storage container. Thus the apparatus of FIG. 76 when operated in
accordance with the program of FIG. 79 is actually a hybrid weigh-metering system in which the
metering components are periodically readjusted so that the theoretical or target weights of ingredients
metered will closely approximate the actual weights of ingredients dispensed.

The described weight-compensated metering system can also be used in a continuous mill
application in contrast to the batch mill application described with respect to FIG. 76. In a continuous
mill system, the metering devices meter the additive concentrates continuously at predetermined rates
from their storage bins into a liquid carrier, which in turn flows into a feed ration at a predetermined rate.
In such a system, weight losses of the storage bins can be determined periodically and then used to
calculate the necessary adjustments of metering rates of the metering devices to bring the actual weights
of additives dispensed per unit of time by metering into line with the theoretical weights desired. This
can be done without interruption of metering, simply by adjusting the speed controls or the metering

devices.

Feed Delivery 2

This subsection describes additional process steps and system components for delivering feed to
animals. These process steps and system components can be used in conjunction with evaluation of an
animal’s respiratory or circulatory condition, as discussed above. Information gather by imaging and
evaluating an animal’s respiratory or circulatory system, such as respiratory damage designations, can be
used as the basis for management decisions regarding feed delivery. For example, an animal with
damaged lungs may be administered an inexpensive maintenance diet, whereas an animal with healthy
lungs is administered a more expensive weight gain diet.

Referring now to FIG. 80 of the drawings, there is shown several cattle pens 1214 in a feedlot,
each having an associated feed bunk. A feed bunk holds a ration, i.e., a type of feed, in a selected
quantity for the cattle contained within the pen. The arrow 1814 represents a route that a truck 2014 may
take for the driver to view the condition of each feed bunk from the truck cab. That route, as will be
described, depends on which cattle pens contain cattle and are thus currently receiving feed.

Each pen and associated feed bunk have means of identification such as an alphanumeric symbol
(i.e, al01, d104, 112, etc.) mounted near the truck route that can be read by the person viewing the
bunks. Alternatively, the identification may be through automated means such as an RF signal
transmitted locally by a transmitter 2214 or a bar code 2414 affixed to the cattle pen. Such means
provide an accurate identification of the pen without the driver having to attempt a written entry onto a
feed card.

To “read” the bunks, i.e., identify the bunks and assignment data regarding feed rations, the

driver carries in the cab a portable computer 2614 such as a PDT111 manufactured by the MSI Data
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Corporation. The computer 2614 includes a data entry means such as a keyboard 2814 for entering feed
assignment data and a display screen 3014 for optimally viéwing yard sheet data while making a feed
assignment. If the cattle pens include automated identification means such as the transmitter 2214 or bar
code 2414, a corresponding data entry means such as a machine capable of reading the identification
signal is coupled to the computer 2614. For reading the bar codes 2414, a bar code scanner 3214, such as
the SYMBOLTEC LS8100 available from the MSI Corporation, is connected to the computer 2614 via a
conventional laser interface module 3414. For reading the RF signals generated by transmitters 2214, a
conventional RF receiver 3614 may be connected to the computer 2614 via a conventional
demodulator/decoder module 3814. Whichever of the scanner 3214 or receiver 361; is utilized, the
machine is coupled to one of the computer’s serial I/O port 4014. Alternative means of automatic cattle
pen identification may include Loran-type radio frequency triangulation, sound waves, etc.

The portable computer 2614 is adapted to receive the feed consumption data before a reading of
the feed bunks so that the driver may review that data while entering assignment data. The portable
computer 2614 is also adapted to communicate with a host computer 4214 for transferring the assignment
data to it after all the feed bunks have been read. The movement of data between computers is illustrated
in FIG. 81. The assignment data is utilized by the host computer to update its feed consumption data for
each of the corresponding cattle pens. The feed consumption data includes consumption history for each
pen, weather history (which affects feeding), physical condition of the feed bunk, which bunks should
presently be read, and other data relevant to feeding. The assignment data may include a change in the
ration quantity to be assigned and the present physical condition of the bunk, i.e., whether the bunk is
completely empty, needs to be cleaned, whether the feed needs to be mixed with hay, or the time of
feeding to be changed, etc.

The host computer 4214 is normally located remote from the cattle pens because this computer
is required for a number of additional feedlot operational and management tasks that require central
access. It should be noted, however, that the portable computer 2614 could be replaced by a “dumb”
terminal and linked to the host computer continuously by radio signal instead of a physical connection. It
should also be understood that the use of a host computer is not required. The feed consumption data
could be stored and updated solely in the portable computer 2614. This approach is usually not done
because the feed consumption data is utilized for other purposes, such as management and invoicing, and
must be made available for those purposes in a computer 4214 located centrally in the feedlot.

The host computer 4214 is programmed to utilize the newly entered assignment data for a
number of tasks. One task is to determine the best or most efficient route for the truck 2014 to read the
selected feed bunks in the feedlot. As different cattle pens are emptied and filled with cattle, this data is
entered in the host computer 4214 to update the feed consumption data. The computer 4214 calculates
therefrom the best route through the cattle lot to read the currently used bunks. The route is transferred to

the portable computer as part of the feed consumption data at the beginning of a bunk reading. At each
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pen during the route, pen numbers may be displayed on screen 3014 after the previous bunk is read. The
entered assignment data is also used to organize feed rations to be delivered to each feed bunk. This data
is defined as feed delivery data and may be printed out for a feed truck operator by means of a printer
4614 coupled to the computer 4214 as shown in FIG. 81 and as will be described.

FIGS. 82A and 82B are a flowchart illustrating the computerized operation of the bunk reader
system. For clarity, each step of the flowchart described herein is followed by a numeral in parenthesis
corresponding to the flowchart steps in the figure. Prior to beginning a reading of the bunks, the feed
consumption data is downloaded from the host computer 4214 into the portable computer 2614 and the
computer 2614 placed in the truck cab.

With the driver approaching a feed bunk, the program within the computer 2614 is called (5014).
The driver is first prompted to enter a number to determine the identification means for the cattle pen
(5214). If he enters the number 1 in response, for example, the computer 2614 displays an expected pen
number from the bunk reader route list generated by the host computer 4214 and contained within the
feed consumption data transferred to the computer 2614 (5414). If the number 2 is entered, an automated
identification means such as described is employed by the driver (5614). The driver may also enter the
pen number manually if desired. The pen number is then displayed for the driver to confirm its
correctness (5814). He confirms by entering a carriage return on the keyboard 2814 or reenters the
number if it is incorrect (6014).

With the correct pen number confirmed, the driver is prompted to enter a feed code
corresponding to a change in the ration quantity assigned to the pen’s feed bunk (6214). The code is
simple: +1 is entered to increase the ration quantity; 0 is entered for no change in the ration quantity; and
-1 is entered to decrease the ration quantity. These entries are later translated by the host computer 4214
into a percentage change in the base amount of the ration quantity, e.g., 5%. Note that the driver need not
identify the ration type explicitly. This identification is made by the host computer from the entered pen
number.

At this point, the driver has the option of entering a flag code (6414). Flag codes correspond to
the physical condition of the bunk, feeding priority, feeding mix changes, or other actions to be taken
while or before more feed is delivered (6614). For example, if the driver notices a feed bunk is wiped
clean or “slick,” he enters a number code indicating that condition. If the bunk should be cleaned,
another code number is entered. If hay should be mixed in with the next ration quantity, still another
code number is entered, etc.

Once the feed code and flag codes, if desired, have been entered, the computer 2614 prompts the
driver on whether to display the historical feed consumption data for the pen (6814). The driver typically
evaluates this data only if the feeding of the cattle in the pen appears to be unusual. For example, a bunk
that is slick several days in a row may indicate the base amount of feed is too small. Conversely, too

much feed left over from a prior feeding may indicate the base amount is excessive. The consumption
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data indicates the actual ration quantities dispensed previously, as well as weather history that may affect
prior feeding (7014). The driver then has the option of changing the base amount of the next ration
quantity (7214) by entering a command. He may increase it (7414), decrease it (7614), or leave it
unchanged. If the base amount of the ration quantity is to remain the unchanged, the driver simply enters
5  areturn on keyboard 2814.

The computer 2614 then checks to determine if the route is finished (7814). If not, the driver is
prompted to proceed to the next pen and the bunk reading continues. Once all feed bunks have been read,
the driver is prompted to confirm that the bunk reading route is finished (7914).

The assignment data entered during the feed bunk reading is transferred to the host computer

10 4214 for generating feed delivery data. This data, organized by ration type, is used for loading feed

trucks and for organizing feed truck routes though the feed lot. An example of the delivery data produced
by the host computer 4214 for the feed trucks is shown in Table I below.

, TABLE1 4

Fen Pounds 0 Freed
* 4101 80
W02 1000
3t ] 200
4104 1500
e104 1300
* Fil6 2006
g7 300G
hio8 4000
E¥ie) 300
j1ie 150G
*xin 2o
§12 I500
mild 3500

MANITMUM LOAD SIZE = 6000 Its,
* 5101 $00
* Flo§ 2000
=%l 000
Torwad 5500

LOADNO.2

blo2 ’ 1000
F i) 2000
dli4 [500
£105 1300
Total 5800

* danotes first priovity to fred
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Normally, each feed truck carries one type of feed ration and is filled with selected ration
quantities to its maximum load. For example, in Table I above, the ration quantities for pen number
a101, F106, and k111 have been combined in a single load of 5500 Ibs., that is near the maximum load of
6000 1bs. for a feed truck. These quantities were determined from the amount of ration quantity for each
pen plus whatever changes have been made to the base amount from prior readings of the feed bunks.
Note also that the flag code for feeding priority was entered during the last bunk readings. The priority
loads are thus combined by the computer 42 into the first load to be delivered to the cattle pens.

Referring now to FIG. 83, there is shown a drawing of a computerized feed delivery system. A
feed truck 8014 includes a weighing scale 8214 for weighing the total load in the truck hoﬁper and for
weighing individually the ration quantities to be dispensed into each feed bunk. The scale is conventional
and is adapted to provide an output signal indicating the weight of the load. Accompanying the truck
operator is another portable computer 2614 the same as or similar to the type used for bunk reading. It
includes a keyboard 2814, display screen 3014, and one or more /O ports 4014. The computer 2614 is
adapted to connect to the scale 8214 through an VO port 4014. As in the bunk reader system, the
computer 2614 may be associated with other data entry means such as an RF receiver 3614 or bar code
scanner 3214. The feed bunks, of course, may include corresponding automated identification means
such as RF transmitters 2214 or bar code 2414. FIG. 83 further shows a feed mill 8414 from which feed
is obtained for delivery to the feed bunks. The mill 8414 has a number of ration bins 8614 each holding a
different type of ration and having means of identification such as an alphanumeric symbol, radio signal
from a transmitter 2214, or a bar code 2414 affixed to the bin.

The type of feed ration and base amount of ration quantity for each cattle pen when initially
filled with cattle is entered into host computer 42 by a feedlot supervisor. The ration quantities may be
modified by the assignment data from the bunk readings. However, if the type of ration for the pen is
changed or if drugs are added to the basic ration, this information is entered directly into the host
computer. Certain drugs cannot be taken by cattle immediately before they are shipped from the feedlot
for slaughter. One of the functions of the feed delivery system is to make certain that cattle ready for
slaughter have drugs withdrawn from their feed rations in a timely manner, as will be shown.

FIGS. 84A and 84B are a flowchart that illustrates the interactive programming of the computer
2614 for directing the feed truck operator to deliver the appropriate ration and quantity to each pen.
Initially, the host computer 4214 has generated the feed delivery data for each pen from the assignment
data received from the bunk reading. Prior to delivery, the feed delivery data shown in Table I'is
downloaded into the portable computer 2614 via an I/O port 4014. The present manner of transfer is the
same as in FIG. 81, the difference being that in this step feed delivery data is transferred from the host
computer 4214 to the portable computer 2614 prior to the delivery and feed dispensed data is transferred
from the portable 2614 to the host computer 4214 after delivery.

The operator first proceeds to the mill 8414 for loading the feed truck and calls the program
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(9014). At the mill, he enters his feed delivery truck number and operator number (9214, 9414). If the
operator is using an RF receiver 3614 or bar code scanner 3214 to identify the particular feed bin, he
enters a return on the keyboard 2814 to automatically read the identifying ration number, e.g., “2,” on the
bin (9614, 9814). Otherwise, the ration number is entered manually. The operator then connects the
computer 2614 through its I/O port 4014 to the scale 8214 and enters a return to record the empty scale
weight (1004, 1024). That information may be entered manually as well (1004). The operator proceeds
to load the feed truck to the level specified in Table I, provided to him on a printout (1044). The scale is
again read to determine the total weight of feed loaded, either automatically (1064, 1084) or manually
(1064). At this point, the ration number and the total ration quantity loaded into the truck have been
recorded in the computer 2614, as well as the ration quantity or amount to be delivered to each pen in
Table I. ‘

The driver then proceeds to the first pen 1214 whose number, a101, is retrieved from the route
list produced by the host computer 4214 and displayed on the display screen 3014 (1104). Upon arriving
at the indicated pen, the driver identifies the pen using a machine (1124, 1144) or manually (1124). The
computer 2614 in response compares the entered pen number against the pen numbers that are to receive
that ration number to determine if the operator has driven to a correct pen (1164). If the two numbers do
not match, an alarm is given (1184). The operator is then asked via the screen 3014 if dispensing feed for
that pen should be aborted (1204). An affirmative answer aborts the feeding at the pen, and the screen
3014 directs the driver to proceed to the next pen. The operator gives a negative answer to override and
dispense the feed. The computer then determines if there is a feed withdrawal problem, as described
(1224). As before, an alarm is given if a potential problem exists (1244) and the operator is given the
chance to abort the pen feeding (1264).

Immediately before the operator proceeds to dispensing the feed, the scale is again read
manually or automatically (1284, 1304). The computer 2614 then displays on the screen 3044 the target
weight for the truck operator (1324). The operator dispenses feed (1344), with the computer 2614
monitoring the scale weight as the weight dispensed approaches the desired ration quantity for the feed
bunk. The operator is notified by alarm or otherwise when the dispensed quantity is close to the desired
quantity, such as within a hundred pounds (1364). Once the ration quantity for the pen has been
dispensed, the operator enters the remaining scale weight into the computer (1384) to confirm the
quantity. This entry can be made manually or automatically (1404).

The program then checks to determine if the delivery route is finished (1424). If not, the driver
is prompted to proceed to the next pen and its number is displayed (1104). The program continues until
each pen on the route has received its ration quantity (1444).

On returning to the host computer, the portable computer 2614 is taken from the feed truck 8014
and the data and actual feed dispensed is transferred from the computer 2614 to the host computer 4214,

This data is used to charge feed costs to the lot owners whose cattle are contained in the pens. An
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example of data generated by host computer 4214 after comparing the feed delivery data against the feed

dispensed data is shown in Table IL

TABLE I
FEED TRUCK NO. | REPORT
Pen Ratiog  Ordered Fed Diff Date Time

sl 2 300 05 5 121 S17PM
Fio6 2 000 13/ -2 1721 SI9PM
kiff 2 000 30020 2 1721 5MPM

In view of the many possible embodiments to which the principles of the disclosed invention
5 may be applied, it should be recognized that the illustrated embodiments are only preferred examples of
the invention and should not be taken as limiting the scope of the invention. Rather, the scope of the

invention is defined by the following claims. We therefore claim as our invention all that comes within

the scope and spirit of these claims.
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We claim:

1. A method for managing at least one animal, comprising:

imaging at least one lung of a live animal at a feedlot so as to determine a degree of respiratory
damage in the animal; and

selecting at least one aspect of the treatment, care or disposition of the animal based on the

animal’s degree of respiratory damage.

2. The method according to claim 1, wherein the animal is a ruminant animal.
3. The method according to claim 1, wherein the animal is a bovine animal.
4, The method according to claim 1, wherein the respiratory damage is a result of past

respiratory illness and the animal has substantially no symptoms of active respiratory illness at the time of

imaging,.

5. The method according to claim 1, wherein imaging comprises ultrasound imaging.

6. The method according to claim 1, wherein determining the animal’s degree of
respiratory damage comprises evaluating scarring, fibrosis, necrosis or other lung lesions caused by past

respiratory illness.

7. The method according to claim 1, wherein selecting at least one aspect of the treatment,

care or disposition of the animal comprises selecting the amount or type of feed provided to the animal.

8. The method according to claim 1, wherein selecting at least one aspect of the treatment,
care or disposition of the animal comprises selecting how long the animal should be housed at the feedlot

prior to slaughter.

9. A-method for managing animals, comprising:

imaging at least one lung of each of a plurality of live animals so as to determine a degree of
respiratory damage in each of the plurality of animals;

assigning each of the plurality of animals a respiratory damage designation corresponding to the
animal’s degree of respiratory damage; and

selecting at least one aspect of the treatment, care or disposition of each of the plurality of

animals based on each animal’s degree of respiratory damage.
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10. The method according to claim 9, wherein the plurality of animals is a plurality of

ruminant animals.

11. The method according to claim 9, wherein the plurality of animals is a plurality of

cattle.

12. The method according to claim 9, wherein the respiratory damage in one or more of the
plurality of animals is a result of past respiratory illness and the one or more of the plurality of animals

has substantially no symptoms of active respiratory illness at the time of imaging.

13. The method according to claim 9, wherein imaging comprises ultrasound imaging.

14. The method according to claim 9, wherein determining the degree of respiratory
damage comprises evaluating scarring, fibrosis, necrosis or other lung lesions caused by past respiratory

illness.

15. The method according to claim 9, further comprising providing one or more respiratory
damage designations to a buyer to aid the buyer in a decision regarding the purchase of one or more of

the plurality of animals.

16. A method for selectively treating animals, comprising:

imaging at least one lung of a live animal so as to determine a degree of respiratory damage in
the animal from past respiratory illness;

diagnosing an active respiratory illness in the animal; and

selecting a medical treatment or lack of medical treatment for the animal based on the animal’s

degree of respiratory damage from past respiratory illness.

17. The method according to claim 16, wherein the animal is a ruminant animal.
18. The method according to claim 16, wherein the animal is a bovine animal.
19. The method according to claim 16, wherein selecting the medical treatment of the

animal comprises selecting whether or not to administer drugs to the animal.
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20. The method according to claim 16, wherein the animal has substantially no symptoms

of active respiratory illness at the time of imaging.
21. The method according to claim 16, wherein imaging comprises ultrasound imaging.
22, The method according to claim 16, wherein determining a degree of respiratory damage

comprises evaluating scarring, fibrosis, necrosis or other lung lesions caused by the past respiratory

illness.
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18.091475 + 1.121666(Hip Height) - LC°"d't'°f’ Scare
2.003599(05 2rre5n(t‘_|We‘i_s';;htl|l;|ti)r:>2 Height)
- 0.012205(Hip Height)*+ | (3755447023 + 37.7030474(Backfat
13.133611(Current Weight--(Hip - 0.00034966(Current Véeight) )
Height)<) - 67.70995856(Backfat)
Example Calculation: +0.00000507(Current Weight)2
Animal Number 1 - 0.4.74184(Backiat * Current
Current Weight: 649 Ibs Weight) 0
Hip Height: 43.9 in +0.00011221((Backfat))
Backfat: 0.08 in. (Current Weight))
Optimum Finish Weight (OFW)

Initial Measurement:

Frame Score =-18.091475+0.03365(649)+1.1 21666(‘243.9)»2.003599
(649/43.9) -0.012205(43.9)+13.133611(649(43.9))

=4.27 (rounded to 2 decimal places)

Subsequent Measurement,

NEW_FRAME = ((BFDR - 0.01253)+(-0.00065) (From DTF Method One)

=(0.0097689 - 0.01253)+(-0.00065)=4.25

OFW=(366.7 + (33.3*4.25))*2.2=1118 Ibs

Condition Score:

=2.25447023+37.703047(0.08)-0.00034966(649)-67.70995853(0.08)2
+0.00000507(649)2-0.04374184(649*0.08)+0.00011221((0.08)2*(649)2)

-5 (rounded to nearest whole number)

Input into Cornell Model: Current Weight, OFW, Condition Score

Output from Cornell Model: ADG = 3.34

DTF=(1118-649)+-3.24=145 Days (rounded to nearest whole number)
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BFDR
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((BFDR1*2)+(BFDR2))/3
A

BFDR2

Subseguent Measurements;
(LogBF2 - LogBF1)/DOF

[Adjust to2 0.00668 and
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BFDR1

First Measurement
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3

2.003
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MOVE-QUT Confirmation Report* * e
BIE Document Id FC44AABF09/0 heef tnfarmativs exchange
Date of event 08/05/06
Source Premise $200071 Stocker 8200071
Destination Premise F201565 Feediot F201565
Number of animals 38 Confirmed - 0 Non Reconciled
tdentliar Type Species Pramise Dates ol Premuss
841803000065870 UVAIN  Bovine Confymed 0612472005 - DA28/2006
100520187 DAINVI Confirmed 0472812006 - 04/30/2006
Confymsy 050172006 - 0BI0S/2006
Confinned 0BK6/2008 -
841800000674852 UAIN  Bovine Confrmed GRI24/2005 ~ DAI28/2006
BAYBODO0CE74852 DAINRF Corfimed 042972005 - DA30/2006
100920185 DAINVI Confined 050112006 - 0BI05/2006
Confinray OBA672006 -
841600000674816 UAIN  Bovne Corfxmed OR/2412005 - 04128:2006
£41800000574816 DAINRF Confirmad 0472012006 - 0413072006
Corivmed O5Q172008 - 0870572000
Confirmad 0B0GI2006 -
841503000065824 UAIN  Bovne Confymed 0812412005 - 0412872006
100920140 DAINVI Confrmsd DA2902006 - OH30I2006
Confimad 030112006 - 0OIDS/2006
Confrmad 080372008 -
841503000065845 UAIWN  Boving Confumed 0812472005 « 04/28/2006
100920138 DAINVI Confemed 041292006 - 04/30/2006
Confirmad 05012005 - QBI0S2006
Corfomed ORIIBIZ0CS -
841903000065804 UAIN  Bovine . Confrmed 0342412005 - 0412812006
100520086 DAINVI Gonfimed 0402072006 - 04/30/2006
Confumed 050172008 - 00512006
Confiemed OBROGIR005 -
841820000874811 UAIN  Bowne Confemey 0072472005 - 0472812006
8418000006748 DAINRF Confirmed 04I28/2005 - D4130/2006
100520144 DAINVI Confrmed 050172006 - 0B/DS/2006
Confimed 08/06/2008 -
841603000065915 UAIN  Bouine Confrmay 0542472005 - D428/2006
841800000674885 DAINRF Confirrnsd 0472972005 ~ 0412012006
100020218 DAINVI Confimed 0510172006 - OBI0S/2006
Conlivmed 0B06I2006 -
841503000033767 VAN Bovine Confymed 05KI172005 - 0426/2006
100904809 DAINVI Confirmed 0472912008 - 04/30/2006

Confxoad 0510112006 - 080872006
Corfimsy 08/0672006 -
* Confirmation means. 1) Premise 1D valid, 2) UAIN's assigned vald 3) Traceback Is as reported

Page 1 SECHM RIS e $SRenien 1 T3
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MOVE-IN Conlirmation Repont* pywc— SN

BIE Documentld FC15DOTETCI0 beif information exchinge

Date of event 08/24/03

Source Premise C200683 CowiCalf C200683

Destination Prermise A201847 Auction A201547

Number of animals 0 Confitmed - 7 Non Reconcded

tdenthar Type Species Premise Dates al Pramiss

841502000012074 UAIN  Bowvine Confemsd 1271972002 -

100353460 DAINVI Confemsd 0812412003 - (B12572003
NON-RECONCILEC

841802000019097 UAIN  Bovine Confiemed 12116/2002 -

100363485 DAINVI Cenfumsd 0824120603 - 0812572003
NON-RECONCILED

B41902000019081 UAIN  Bovine Confymad 1241972002 -

100353468 DAINVI Confymsd 0B/2472003 - 0812572008
NON-RECONCILED

8419020000190070 UAIN  Boune Confymed 12119/2002 -

160353456 DAINVI Contaned 0812412603 - 0825/2003
NON-RECONCILED

841902000015098 ' UAIN  Bowme Gonfymed 1211912002 -

841800000108153 DAINRF Confrmed 082472003 - 082572003

100353485 DANVI NON-RECONCILED

841502000019085 UAIN Bowine Confaned 1264912002 -

100353340 DAINYI Cenfemsd 0B/24£2003 - 08/2572003
NON-RECONGILED

841802000019065 UAIN  Bowns Ceafkmed 121BR2002 -

100353451 DAINVI Cenfsmed 082472003 - 0812512003
NON-RECONCILED

~ Gonfikmation means 1) Pramise 10 valid, 21 UAIN's assignad va'id, 3) Traceback 18 33 reponted
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TAG-APPLIED Confirmation Report”

BIE Document Id FC5863F4A3/0

Date of event 04/18/07

Soaurce Premuse £200838 Cow/Calf G200638

Destination Premise 200638 Cow/Calf 200838

Number of animals 193 Confirmed - 0 Non Reconciled

tdenuller Type Species Premise Dates at Premise
84180000107 3392 UAIN  Bovine Confemed 0411912007 -
841800001073992 DAINRF

101319325 DAV

841301000153088 UAIN Bovints Confimed 04NBI2067 ~
©41800001073876 DAINRF

101315209 DAINVI

841801000153067 VAIN  Bovine Confrmed 04119/2007 -
101319185 DAINVI

841501000152042 UAIN  Bowng Confrmed 041972007 -
1F1B155 DAINVI

841501000153185 UAIN  Bovine Confemad 0211972007 -
84180000107 3069 DAINRF

8439D4000153135 UAIN  Bowine Confamed 041972007 -
841800091073931 DAINRF

841505000153160 UAIN  Bowine Confamied 0411912007 -
10131929 DAINVI

841601000153050 VAN Bovine Confumed 0411972007 -
841800001073833 DAINRF .

1MN3191E6 DAINV

841800001073022 UAIN  Sovine Confimed Q42007 -
84180000107 3922 DAINRF

101319255 DAINVI -
841901000153078 UAIN  Bovine Confymsd 0411972007 -
84180000107 3368 DAINRE

101349207 DAINVI

844801000153080 VAIN Boving Confunad 0411972007 -
£41800001073869 DANRE

841801000153128 VAN Bovina Cenfumad 04H82007 -
8410800001073924 DAINRF

101318257 DAINVI

841801000153113 UAIN  Bovire Cenfymad 04119/2007 -
B8418D0001073808 DAINRF

104319241 DAINVI

* Confimation means 1) Premise 1D valid, 2) UAIN's assignad vatd, 3} Teatebatk 8 58 feponsd
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57180
SLAUGHTERED Confirmation Report* Sl —
BIE Document i FC55E30C08/0 beef nformation exchange
Date of event 04/03/07
Source Premise P201668 Packer P201668
Destination Premise P201668 Packer P201668
Number of animals 18 Confirmed - 8 Non Reconciled
{dentifier Typa Species Premise Dates at Premise
£41901000202410 UAIN  Bouns Confimed 1272812005 - 07/22/2008
8458D0C00700399 DAINRF Confirmed 07/30/2008 - 07/3472006
101035732 DAINVI Confirmad 08172006 - D4I03/2007
Confirmed 04K0312007 - 0410372007
£41931000102470 UAIN  Bowne Confirnad 12/28/2005 - 07/25/2006
101035803 DAINVI Confirmed 0743012006 - 07/3172008
Confemad 08/01/2006 - 040312007
Confirmed 04%03/2007 - DA3R007
841801000102468 UAIN  Boune Confirmud 1202872005 - O7129/2006
154035800 DAINVI Confirmed 0773012006 ~ 07/3172006
Confirmed 080172006 - 04032007
Cenfimad 020372007 ~ QAD32007
841801000 102463 UAIN  Bovine Confirmed 12128/2005 - 07/20/2006
101035792 DAINVI Confirmed O7/30/2006 - 073172006
Cenfitmed 0370172005 - 0410372007
Cenfitmad 040372007 - 04032007
241800000780430 VAIN  Bowne Ceafimed 1242812005 - 07i28/2008
R41B00C007H0430 DAINRF Confirmed 0773012006 - 0713172006
104035763 DAINV) Confitmed 08/61/2006 - DAOR007
Crefimad DAR3I2007 - 04/02/2007
844901000102449 UAIN  Bovine Confitmed 12128/2005 - 07/29/2006
841800000790445 DAINRF Confirmed 07/30/2006 ~ 0713172006
Cenfumed 08/01/2005 - 0410312007
Confimed 0410312007 ~ D4K3/2007
844501000 102461 UAIN Bovine Confraed 1212672005 - OT28/2006
841800000790457 DAINRF Geatinnad Q7i30/2008 - 07/3112008
101035790 DAINVI Conlirmed 080172006 - 04103/2007
Coafinmed 04K03/2007 - 040372007
841800600790475 UAIN  Bovine Confivmed 1212812005 ~ 0712912006
841800000760475 DAINRF Cenfimed 071302008 - 0773172006
101035608 DAINVI Confrmed  + 080172008 - 041032007
) Confirmed 04K03/2007 - 0410372007
841800000790423 UAIN  Bovine Ceafinned 1212812005 - 0712812006
841800000750423 DAINRF Confirned 0773012008 - 0773112006

Ceafirmed 0800172008 - 04i0372007
Coenfirmed 0410312007 ~ 04/02/2007

* Confirmation means, 1) Premise 1D valid, 2-) UAIN's assigned valid, 3) Tracehack 13 a8 reponted
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