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(57) ABSTRACT 

Apparatus and method for a meat cut classification and fat 
trimming for sensing the thickness of a layer of fat of a cut 
of meat and the various contours thereof as it travels along 
a conveyance and providing the fat thickness or classifica­
tion information to a downstream system for performing a 
fat trimming operation. The meat cut classification system 
comprises a split/mulli-bell conveyor having split/multi­
belts proximately spaced apart extending in the same direc­
tion and having a uniform equidistant gap there between and 
said conveyor having a drive for conveying the meal cul 
through the classification system and a multi-probe mecha­
nism assembly. 
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AUTOMATED CIASSIFIER AND MEAT CUT 
FAT TRIMMING METHOD AND APPARATUS 

CROSS REFERENCE TO RELATED 
APPLICKfJONS 

This patent application is a divisional application of U.S. 
patent application Ser. No. 10/605,294 filed Sep. 19, 2003, 
currently pending 

BACKGROUND OF INVENTION 

l. Field of Invention 

2 
between the multi-belts to penetrate the meat cut for mea­
suring the fat thickness. The probe assembly is further 
operable to translate in a direction and at a velocity that is 
synchronized with the direction and velocity of the meat cut 

s being conveyed. 
The meat cut classifier system can be positioned such that 

the multi-belt conveyor can receive incoming meal cuts 
from an upstream conveyor or other input means. The 
classifier system can have a sensor operable to sense when 

10 the first end of the meat cut arrives on the conveyor belts. 

This invention relates generally to methods for processing 
meat cuts and, more particularly, to an apparatus and method JS 
for trimming fat from a meat cut. 

When the first end is sensed the probe mechanism is 
translated from the borne position and tbe translation direc­
tion and speed is synchronized with the trace of the meat cut 
upon insertion into the meat cut. 

The probe can be an elongated instrument having a 
somewhat pointed end portion such that when it is pressed 
against the meat cut penetration occurs into the fat layer and 
e>.1ends through the fat to lean transition. The probe can be 
instrumented with a sensor tbat can determine when the 

2. Background Art 
The contour of the fat/lea□ o□ a beef strip as well as o□ 

other meat cuts is erratic and testing has shown no correla­
tion. Therefore humans need to physically remove the thick 
fat cover from the beef strip and similar cut of meat. The fat 
is extremely difficult to cut due to the thickness of the fat 
layer and meat cut and due to the cold temperature. A 
significant number of people are needed to do this trimming, 
and due to the physical stress involved with making the cut, 
the trimming process can often lead to repetitive strain 
injuries. Also, a downgrade of product is possible i f a 
mis-cut is made due to the fact that an operator must "guess" 
at the location of the fat/lean interface. 

Work has been done to develop fat trimming devices 
where the fat would be " machined" off the top of the cut with 
spinning cutlers. The cutters perform poorly and do not 
accurately address the incurring problems such as; ridges of 
fat, pulling fat into tbe cutting tools, stalling tbe equipment 
and cutting into the lean. Some plants have tried devices 
where the trimming device only cuts with a fixed blade. 
Fixed blades are not effective due to variations in the fat 
thickness and contour from one meat cut to another. Also, 
special devices bave been used to reduce forces encountered 
by a worker's hand, wrist, and arm when cutting with a 
straigbt knife to eliminate strain injuries. 

The greatest disadvantage of using other machines is the 
variable profile of the fat/lean interface for a meat cut 
particularly that of the beef strip meat cut. Further, human 
cutting cannot determine the fat/lean interface until after the 
lean has been cut which may down grade the product. 

SUMMARY OF INVENTION 

The present invention is a meat cut classification and fat 
trimming method and apparatus for sensing or classifying 

20 probe extends th rough the fat to lean interface as well as 
instrumented with a linear encoder for sensing the amount of 
extension of the probe or the fat layer depth. The probe is 
further operable to send a signal representative of the fat 
thickness or the location of the fat 10 lean interface. Multiple 

25 probe insertions into the meat cut are utilized to gather 
multiple data points for creation of a continuous function 
three dimensional (3D) map. 

This device can utilize optical probing or other probing 
technology to determine the fat/lean interface on a meat cut 

30 such as a beef strip loin. Multiple laterally aligned probes 
can be utilized to repetitively penetrate the meat cut. The 
output signal can be processed by a controller to form a map 
of the fat to lean interface contour. The controller then 
articulates tbe cutting blades to follow the fat/lean interface 

35 rnap. Otber probing technologies could be utilized such as 
sonar and rf sensing. 

There are several advantages to the present invention. One 
advantage is that the beef strip meat cuts are fed into the 
machine continuously and the probing devices are multiple 

40 in effect. Multiple probes ensure a better "mapping" of the 
profile since there is little consistency or correlation for the 
fat/lean contour from one bee( strip to another beef s trip. 
Another advantage is that the meat cut is mechanically 
secured and fed through the machine with a conveyor on the 

45 bollom side and aa overhead hold-down conveyor on top. 
This method of movement provides constant movement of 
the product in a secured manner. A third advantage is 
controlled blades tbat are capable of following a tbree­
dimensional fat/lean interface map. The present method and 

so apparatus can be utilized for meat cuts other than the beef 
strip to determine the contour of a fat/lean interface. 

the thickness of a layer of fat of a cut of meat and the various 
contours thereof as it travels along a conveyance path and 
providing the fat thicknes.5 or classification information to a 
downstream system for performing a fat trimming operation. 
The classification information that can be gathered by a 
series of probes can be provided as a continuous function 
three-dimensional map of the fat/lean interface contour. The 
meat cut classification and trimming system comprises a 
split/multi-belt conveyor having co-planar split/multi-belts 60 
proximately spaced apart and co-planar extending in the 
same direction a□d having a uniform equidistant end 10 end 

55 

These and other advantageous features of the present 
invention will be in part apparent and in part pointed out 
herein below. 

BRIEF DESCRIPTION OF DRAWINGS 

For a better understanding of the present inve ntion, ref­
erence may be made to the accompanying drawings in 
which. 

FIG. 1 is a front-right side isometric view of a classifi-
cation and fat trimming system. gap there between such that they are laterally aligned and 

said conveyor having a drive for conveying the meat cut 
through the classification system and a multi-probe mecha- 65 
nism assembly operable to positio n the probes between the 
multi-belts of the conveyor and extend the probes up-ward 

FIG. 2 is an isometric view of a probe assembly. 
FIG. 2a is an isometric view of a probe. 
FIG. 3 is a rear-left side isometric view of a classification 

and fat trimming system. 
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FIG. 4 is a rear-left side isometric view of a classificatioo 
aod fat trimming system with the upper hold-dowo cooveyor 
in a raised maintenance positioo. 

4 
of the conveyor system. The feed system can be any 
appropriate conveyaoce means such as a conveyor belt. 
When the meat cut is received on the multi-belts the meat cut 

FIG. 5 is a front-right side isometric blown up view of a 
clas.5ificatioo and fat trimming system focusing on tbe probe 5 
and blade assemblies. 

is conveyed upstream along the path of conveyance to a 
point where it is detected by a sensor. Wbeo the sensor 
senses the presence of a meat cut, the probing and mapping 

FIG. Sa is an isometric view of tbe split/multi belt 
conveyor. 

FIG. 6 is an isometric view of an upper hold-down 
conveyor assembly. 

FIG. 7 is a side view of an installed blade assembly. 
FIG. 8 is an isometric view of an iostalled blade. 
FIG. 9 is a stand alone isometric view of a b lade assembly. 
FIG. 10 is a stand alone isometric view of a blade 

assembly with a side frame removed. 
FIG. 11 is an isometric view of a blade, blade holder, and 

blade arm. 

DETAILED DESCRIPTION 

Accordiog to the embodiment(s) of the present invention, 
various views are illustrated in FIGS. 1- 11 and like refer­
e nce numerals are being used consistently throughout to 
refer to like aod corresponding parts of the invention for all 
of the various views and figures of the drawing. Also, please 
note tbat the first digit(s) of the reference number for a given 
item or part of the invention should correspond to the Fig. 
number in which the item or part is first identified. 

The details of the invention and various embodiments can 
be better understood by referring to the figures of the 
drawing. Referring to FIG. 1 a rig ht side isometric view of 
the meal cut classification and trimming system 102 is 
shown. The meat cut classification and trimming system 
comprises the five major components including a main 
frame assembly 104, a drive assembly 120, a probing 
assembly 118, a conveyor assembly with blade assembly 
108 and a spring loaded meat hold down upper conveyor 
assembly 112. The main frame assembly 104 is adapted such 
that the other major assemblies can be mounted thereon and 
can be installed in line with an existing meat cut conveyance 
system. The drive assembly includes at least one drive or 
motor for driving the plurality of pulley mechanisms. A 
single drive cao be utilized to drive the various components 
in synchronization or multiple drives can be utilized and 
may or may not be synchronized. 

One embodiment of the present invention comprises a 
split/mulli-belt conveyor having multiple co-planar belts 
proximately spaced apan extending in tbe same direction 
and having a uniform lengthwise end to end equidistant gap 
there between and said conveyor having a drive for convey­
ing the meat cut through the classification system and a 
multi-probe mechanism assembly operable to position the 
probes between the multi-belts of the conveyor and extend 
the probes upward between the multi-belts lo penetrate tbe 
meat cut for measuring tbe fat thickness. 'The present inven­
tion teaches a novel apparatus and method for determioing 
the contour of a lean/fat interface of a meat cut. The probe 
assembly is further operable to translate the probe in a 
direction and at a velocity that is with the direction and 
velocity of the meat cut being conveyed on split/multi-belt 
cooveyor. 

The classification station is downstream from a conveyor 
system operable to feed meat cuts to the classification station 
for classificatioo of the meat cut based on the thickness aod 
contour of the fat layer. The split/multi-belt conveyor of the 
classification station is positioned for receiving a meat cut 
from an upstream conveyor feed system onto the multi-belts 

can begin for classifying the meat cut. 
Drive 120 drives the conveyor assembly with a pulley 

assembly. The conveyor assembly 108 comprises multiple 
10 e ndless cooveyor belts, which are substantially coplaoar and 

parallel along their lengths having end to end equidistant 
gaps therebetween and laterally aligned. Tbe gaps allow the 
probes to extend upward theretbrough to penetrate the meat 
cut. The cooveyor assembly 108 further comprises a plural-

JS ity of pulley assemblies for effecting conveyance of the 
conveyor belts as well as driving the multi-toothed conveyor 
cha in, which is designed to grab the meat cut aod pull it 
underneath the hold down assembly 112 downstream toward 
and ioto contact with the blades of tbe blade assembly. The 

20 conveyor assembly 108 has left aod right side frame mem­
bers for mounting the various conveyor assembly compo­
oents. The hold dowo assembly 112 is mounted above the 
conveyor assembly. 1ne hold down assembly also has a left 
and right side frame members for mounting the ho ld down 

25 assembly members thereoo. The hold down assembly 112 is 
mouoted to side frame members of tbe conveyor assembly. 

Wheo tbe presence of a meat cut is detected, upward 
elevation of the probe assembly is initiated along the sub­
stantially circular path which causes the probes to elevate 

30 upward and penetrate the o ncoming meat cut. lne probe 
assembly and probes, as they continue along the circular 
path, will the n begin descent w hile continuing to translate 
along the path of conveyance. The descent along tbe sub­
staotially circular path will cause tbe probes to retract Crom 

35 the meat cut. The probe assembly frame and the probes will 
continue along the substaotially circular path until the 
probes begin to elevate again to penetrate the meat cut. The 
speed of the motor or drive can be adjusted to penetrate the 
meat cut a plurality of time during a s iogle pass. Iocreasiog 

40 the drive speed, iocreases tbe number of penetrations of a 
given meat cut on a single pass. Tbe preferred embodiment 
shows the laterally oriented probes operatively connected to 
air springs which act as a safety mechanism for a cooditioo 
where tbe probe tip hits something hard such as a bone. The 

45 number of laterally aligned probes can vary to increase or 
decrease resolution of the map. The probes can also be 
longitudinally aligned or a matrix of probes can be utilized. 

Tbe probe assembly completes this cycle multiple times 
aloog the leogth of the meat cut thereby taking a plurality of 

so measurements for the fat to Jean interface along the length 
of the meat cut. This mechaoism allows for multiple probe 
penetrations into the meat cut thereby gathering data to map 
the lean to fat interface contour. The probes can then 
communicate the data representative of the leao to fat 

55 interface to a controller which is operable to ioterpret the 
information aod generate a signal responsive to the data or 
map of the contour that will vary the attack aogle or angle 
of approach of the cutting blade to follow the contour of the 
Jean to fat interface. Just prior to probing, the meat cut is 

60 eogaged by a pulliog chain having a plurality of teeth for 
grabbing tbe meat cut aod pulling it along the path of 
conveyance while s tabilizing the meat cut during the prob­
ing process. The controller can be operable to vary the 
positioo of a single blade elemeot to follow the contour or 

65 can be operable to vary the position of multiple blade 
elements that are laterally aligned. The controller can be 
designed to independently vary each of the multiple ele-
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meats each responsive to the cootour map. The controller 
can also use an algorithm such as a smoothing function to 
vary the attack aogle of the blades, which approximates the 
cootour usiog the discrete data points captured by the 
multiple probes. 

'Joe pulliog chain also grabs the meat cut and pulls it into 
engagemeot of tbe blade assembly. Also, just prior to prob­
iog, tbe meat cut is eogaged by ao eodless coovcyor track of 
a ho ld down assembly which applies a downward pressure 
to the meat cut aod during the probiog aod cuttiog of the 
meat. The meat cut is held dowo by the track of the hold 
down assembly sucb tbat tbe probes can peoetrate tbe meat 
cut without the meat cut being lifted from the conveyor. The 
track of tbe bold down assembly also conveys the meat cut 
from above at substantially the same speed as the conveyor. 
Optionally, to properly control the meal travel, the speed of 
conveyance of the hold-down assembly can be slightly faster 
or slower than the speed of conveyance of the lower multi­
belt assembly. 

'loe cootroller sends a signal representative o[ tbe fat to 
leao interface which will cootrol the blade assembly to 
variably positioo the blade to follow the contour of the leao 

6 
split multiple belts. Tbe splits or gaps between tbe belts 
provide an opening for probes to be extended upward 
through the gaps to penetrate the meat cuts being conveyed 
along the path of conveyance. The conveyor can simply be 

s referred to as a split multi-belt cooveyor. Tbe cooveyor 
assembly 108 also includes aloog a port-ioo of its length a 
pull chain for grabbing and pulling tbe meat cut along the 
path of cooveyance to eogage the cuttiog blades. The 
apparatus 102 also includes an upper hold-down conveyor 

10 112 for holdiog down the meat cut as it is being conveyed, 
probed and trimmed aod furt her is to assist in the convey­
ance of the meat cut. Tbe bold-down conveyor assembly 112 
utilizes a plurality of track wheels 114 and an endless track 
(not sbowo) to apply a downward pressure to the meat cut 

15 aod assist in conveying the meat cut aloog the path of 
conveyance. 'The fat trimming apparatus 102 is also 
equipped with a control panel 116 which allows the user to 
review probe data as well as provide adjustment inputs for 
adjustiog tbe cutting blade. The trimming apparatus further 

20 iocludes a probe assembly 118 which includes a plurality of 
probes that penetrate the meat cut to sense the fat to lean 
interface. This configuration allows the meat cut to be 
probed and trimmed as it is continuously conveyed without to fat interface. As indicated above, multiple blades can be 

utilized in order to conform more closely to the three­
dimeosiooal path or contour described by the fat/lea n ioter- 25 

face map. Tbe blades do not necessarily correspond to a 
giveo probe, but is p referably desigoed 10 be cootrolled 
indepeodeol of a giveo probe to follow the cootour of the 
map. Tbe blade positioo cao be cootrolled by ao articulatiog 
arm. See Fig. The controller can send a signal responsive to 

temporarily stopping the meat cut along the path. 
Referring to FIG. 2, the probe assembly 118 is shown. The 

probe assembly has a mounting base 202 on which the 
various compooeots are mouoted. Mouoted on the base 202 
is a probe motor assembly 220 which powers the probe 
assembly. The motor powers a sprocket wheel 222. Power is 

30 transferred from the first sprocket wheel 222 to a second 
sprocket wheel 223 by a pulley belt connected there 
between. The second sprocket 223 is rotatably mounted on 
support beariogs 224 aod 225. The support bearings 224 aod 
225 are mouoted oo tbe base 202. Transferring power to the 

the probe data to contro l an actuator which in turn cootrols 
the articulating arm for positioning the blade. The blade can 
be operatively mounted to tbe articulating arm such tbat it is 
spring loaded with a level of compliance. Tbe blades are 
designed with a range to dive and climb. The blade cao also 
be mounted such that a range of pitch is provided and such 
that a range of culling depths is possible. Tbe multiple blades 
are positioned based on the control signal received from the 
controller. The position of the blades are variably adjusted 
based on each set of mapped probiog data. Tbe blades are 
adjusted each time new data is gathered by tbe probe 
assembly. As the meat cul travels over the blade, thereby 
trimming tbe fat from tbe leao, tbe meat cut is then grabbed 

35 second sprocket 223 affects rotatioo of the secood sprocket 
223. Also mounted to the base assembly 202 is a stabilizing 
bar 244, which provides stabilization for the probe form 204 
and further provides a pivot point 242 for the probe frame . 

The probes 206 are mounted in the frame 204 on plunger 

and conveyed by tbe secondary conveyor, aod secondary 
grabbing chain and conveyed and pulled downstream on the 
downstream side of the blade. Once trimming is complete, 
tbe meat cut is conveyed off the exit end of tbe meat cut fat 
trimmiog system. 

40 rods 214 which extend from shock absorbing safety spriogs 
216. The probes 206 bave probe lead5 207 whicb further 
comprise a probe tip 208 and a probe base portion 210. The 
probe leads 207 extend upward through guide holes 212 of 
the frame 204. The probe assembly 118 is designed such that 

45 the probes 206 extend upward as a unit within the frame 204. 
The upward movement of the probes for penetration of the 
meat cut is affected by rotation of tbe second sprocket wbeel 
223. Tbe sprocket wheel 223 affects rotation of tbe craok lift 
members 226 and 227. The lift members 226 and 227 lift the Referring again to FIG. 1, the meat cut classification and 

fat trimming apparatus 102 for sensing or classifyiog the 
thickness of a layer of fat of a meat cut is showo. The meat 
cut classification and fat trimming apparatus includes vari-

50 side bars 230 of the frame 204 such that the entire frame and 

ous major components. The apparatus has a frame 104 
which supports the overall structure. Mouoted oo the frame 
104 is ao electrooic and storage cabinet 106. Withio tbe 55 
cabioet 106 are the electronics and computing capability for 
the controller function of the apparatus. Also provided in this 
cabioet is storage space for accessory tooliog. The cooveyor 
assembly 108 is mounted on the frame 104 and partially 
supported by the cabinet 106. The primary lower conveyor 60 
assembly 108 supports and it conveys the meat cut along the 
patb of conveyaoce. Tbe conveyor assembly 108 comprises 
multiple split belts tbat are multiple endless conveyor track 
belts tbat are coplanar and extend lengthwise in parallel 
along the patb of conveyance. Tbe multiple split belts have 65 

an end-to-end gap spaciog between the bells that form a 
uniform equidistant end-to-end leng thwise gap between the 

probes are elevated upward as a unit sucb that tbe probes 
penetrate the meal cut. The bottom of the frame 204 travels 
in a circular motion. This results in a circular motion of the 
probe tips. However, tbe probe tips are free to tip forward 
along tbe patb of conveyance or move aloog direction A- A 
io addition to the c ircular range of motion. The range of 
motion along A-A is made possible by the slotted swing 
arm 244. The swing arm 244 bas a linear slot 246 and is 
connected to the frame 204 by a follower member 248 which 
is s lidably mounted in slot 246. The swing arm 244 pivots 
about pivot point 242. The swing arm 244 has ao exteosion 
240 wbicb is pivotally mounted io a slotted joint member 
238. 

Tbe slotted joiot member 238 is mouoted to a plunger rod 
236 extending from cylinder 234. The cylinder 234 is 
pivotally mounted on the opposing end to the stabilizing 
bracket 244. The probe frame 204 and therefore the probe 
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tips 208 are free to move along direction A- A pivoting on 
pivot point 228 as long as there is no pressure in the cylinder 
234. The cylinder 234 also does not cause upward move­
ment of the probe frame 206, but only allows the probes to 
move along with the meat cul. Therefore, when the probe 5 
tips 208 penetrate the meat cut, tbe meat cut carries tbe probe 
tip along the path of conveyance as the meat cut is being 
conveyed. Wbeo the probe tips are fully retracted from the 
meat cut by virtue of the rotation of lift arm 226, the cylinder 
234 pushes the probes back to an upstream position and then 10 

releases them such that the process can be repeated. How­
ever, wbeo tbe probes are iaserted into tbe meat cut tbe 
cylinder 234 exerts no force. 

The paddle 232 mounted on tbe shaft of the second 
sprocket wheel 223 passes over a proximity switch 250 JS 
which tells the controller the position of the probes. This 
allows the systems controlle r to coordinate the probe move­
ment with the meat travel as it is conveyed along the path of 
conveyance. 

8 
Referring to FIG. 3 a rear left side isometric view of the 

trimming apparatus 102 is shown. This view reveals the two 
conveyor drives 302 and 304. Conveyor drive 304 drives the 
primary conveyor for conveying the meat cut towards the 
cutt ing blades along the path of conveyance. The second 
motor 302 drives the upper hold down conveyer, which pulls 
the meat cut on the downstream side of the cutting blade. 
This view also reveals the lift cylinder 318 which is operable 
to be actuated thereby lifting the hold-clown conveyor 
assembly 112 upward to a position where the blades and the 
lower conveyor can be maintenaoced. Toe hold-down con-
veyor assembly 112 has a frame assembly 306 on which the 
conveyor components are mounted. The hold-down con­
veyor comprises track wheels 308, 310, 3U and 314, which 
are adapted to apply downward pressure to the meat cut 
while being upwardly compliant to adapt to the various size 
meat cuts. Track wheel 314 is rotatably attached to tension 
arms 316. The tension arm 316 can be elevated and lowered 
to vary the tension in the endless track (not shown) of the 

'loe probe assembly is designed such that tbe probes are 
inserted and retracted as a unit. The bottom of the probe 
bank travels in a circular motion as commanded by the 
controller system. However, the circular motion of the probe 
tips is not conducive for matching the continuous convey­
ance of the meat cut along the path of conveyance. As 
indicated above, the probe tips are Cree to move along 
direction A- A pivoting about point 228. This allows the 
meat cut to carry the probe tip along the path of conveyance 
during penetration. A5 the left arm continues its rotation it 
wi ll retract probes from the meat cut and the cylinder 234 
will push the probes as a unit back to an upstream position 
in order to repeat the process. The safety cylinders 216 or 
safety springs provide shock absorption i□ case the probe tip 
engages a bard structure, such as a bone, as it penetrates the 
meat cut. Toe paddle 232 which rotates along with the lift 
member provides an indication to the proximity switch 250 
such that the controller recognizes the position of the probe. 
Therefore, the controller can control the position and speed 

20 bold-down conveyor. This view also reveals the left side of 
the electronics and storage cabinet 106. Ao access door 322 
is shown having a latch 320. 

of the probe in order to coordinate with the travel of the meat 
cut. The sequence is as follows: 

The cylinder 234 is extended and relaxed to position tbe 
probes in the upstream start position. 

The controller starts the motor assembly 220 wbicb in 
turn turns the first sprocket wheel 222. Power or drive is 
transferred to the second sprocket wheel 223 which affects 
rotation of the lift arm which forces the probes up as a unit 
to penetrate the meat cut. 

Linear travel of the meat cut along the path of conveyance 
pull the probe tips to follow along the path of conveyance 

The main lower conveyor drive 304 transfers drive via a 
pulley assembly to the lower drive input shaft 305 for 

25 driving the main lower conveyor. The upper hold-down 
conveyor drive 302 transfers drive via a pulley assembly to 
the upper bold-down conveyor drive shaft 303 for driving 
the hold down conveyor. The upper hold down conveyor 
frame assembly 306 bas a height adjustment carriage 330 

30 and a jack screw adjustment rod 332. Raising and lowering 
one end of tbe carriage with the adjustment rod 332 causes 
the frame flex about the junction between the carriage 
portion aocl the main portion of the frame 306. 

Referring to FIG. 4, a rear left side isometric view of the 
35 trimming apparatus 102 is shown with the bold-down con­

veyor assembly lU raised to the maintenance position. The 
cylinder 318 is actuated to extend upward thereby raising the 
hold-down conveyor assembly 112 to the maintenance posi­
tion. Toe hold-down conveyor assembly 112 pivots upward 

40 about a junction between the pivot brackets 412 and 414. 
Tbe hold-down cooveyer raised to the maintenance position 
reveals the position of the blade 406. The blade 406 is 
positioned in-line with one of the split multiple belts 416. 
When the hold-down cooveyer assembly 112 and the frame 

45 306 of the hold-down assembly is lowered to the operating 
position, the assembly will be partially supported by stand­
offs 402 and 404. 

and the cylinder 234, which is not activated, will collapse. so 

Referring to FIG. 5, a fron t right side enlarged isometric 
view of the meat cut trimming system is shown. The system 
is shown with the hold-clown conveyor assembly 112 lifted 
upward by cylinder 318 to its maintenance position. One The paddle 232 provides an indication to the proximity 

switch 250 that will tell the controller the position of the 
probes such that the controller knows when the probes have 
retracted. 

The cylinder 234 is fired briefly and released to return the 55 
probes as a unit the their start of position. The motor 220 
stops and awaits the next meat cut. 

Referring to FIG. 2a, an isometric view of a probe is 
s hown. The probe includes an elongated member or probe 
lead 207 having a substantially pointed end for penetrating 60 
tbe meat cut. The probe also bas a sensor assembly 252 for 
emitting and receiving sensor signals. The sensor assembly 
emits a signal through a window of the pointed end of the 
probe and receives a reflected signal from the meat cut for 
sensing the fat to lien interface. Optical Technology or 65 
infrared sensor technology can be utilized or any other 
appropriate sensor technology. 

cutting blade 406 is shown installed. However, there are 
positions for th ree other blades. The cutting blade assembly 
502 is shown mounted beneath the split multiple belts. The 
probe assembly base 202 is also s bown mounted to the frame 
104. 

Referring to FIG. Sa a front-right side isometric view of 
the split/multi-belt conveyor assembly is shown. The split/ 
multi-belt conveyor assembly comprises multiple belts 510 
having gaps 512 therebetween. The gaps between the belts 
allow the probe to extend upward there through in order to 
penetrate tbe meat cut. The preferred embodiment shown in 
FIG. Sa also comprises multiple grabbing cbaias 502 
extending along a portion of the gap extending between the 
multiple belts of the conveyor upstream of the cutting blades 
and grabbing chains 503 downstream of the cutting blades. 
The chains having a plurality of teeth are util ized to grab the 
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meat cut in order to convey and pull the meat cut through the 
trimm ing blade for trimming the fat. 

The preferred embodiment shown in FIG. Sa shows a 
secondary split/multi-belt conveyor 511 on the o ther side of 
the blade assembly for conveyance of the meat cut after tbe 
fat has been trimmed therefrom. The secondary split/multi­
belt conveyor also comprises multiple belts baving gaps 
extending tberc between. Also extending along tbe gap arc 
grabbing chains 503 having a plurality of teeth for grabbing 
and pulling the meat cut as it extends to the otber side of the 
cutting assembly. The primary and secondary split/multi­
belt conveyors are drive□ by the same drive such that tbe 
speed of conveyance is the same. The drive is transferred to 
the split/multi-belt conveyors and the drive chains by a 
series of pulley mechanisms. The blade assembly is posi­
tioned between the primary and secondary split/multi-belts 
along the path of conveyance. The primary conveyor and 
chain conveys and pulls the meat cut into the cutting blades 
and the secondary conveyor and chain pulls the meat cut 
tbrough on the downstream side of the blade. The cutting 
blades are designed to controllably adjust vertically, pitcb, 

10 
502. The entire blade assembly pivots about elev ice member 
706 which is fixed in place by bracket member 708. The 
blade assembly further comprises a side bracket 704. A 
complimentary side bracket is mounted oo the opposing side 

5 of the blade assembly. The blade assembly also comprises a 
cylinder 702 whicb controls the pitch of the blade 406. 

FIG. 8 sbows an isometric blow-up of the blade 406. Also 
shown in this view are tbe cbain sprocket wheels 804 wbich 
drive a chain that pulls the meat cut towards the blade for 

10 trimming the fat. Also shown io tbis view is a rigid plate 
assembly 802 which supports the meat cut from underneath 
as it is being trimmed by tbe blade 406. FIG. 9 shows a 
stand-alone isometric view of the blade assembly. Again, 
device member 706 is shown with a mounting plate 910 

15 which rotatably mounts an extension 9U of the blade 
assembly to the device. The mounting plate 910 allows the 
entire blade assembly to rotate above the device member 
706. Again, the blade assembly 502 includes side brackets 
704 and 912. The cylinder 702 controls the pitch of the blade 

20 406. Blade 406 is mounted at point 906 to a blade holder 904 
which is slidably mounted to the blade arm 902. The blade 
arm 902 is pivotally mounted between the side brackets 9U 
and 704 at pivot point 908. Rotation of the blade arm 902 

and dive responsive to the contour sensed by the probe 
assembly. A single blade can be utilized which adjusts to 
some medium or average position based on data from the 
multiple probes. Preferably, however, mult iple blades are 25 

utilized to allow a more accurate cut dictated by tbe fat/lean 
interface map. 

about pivot point 908 varies the pitch of the blade 406. 
FIG. 10 is an isometric view of the blade assembly 502 

with side plate 704 removed and thereby revealing the 
cylinder assembly 702. As mentioned previously, the entire 
blade assembly pivots about the device member 706. The 
blade assembly is mounted to the device member 706 by 

Referring to FIG. 6, an isometric view of tbe upper 
hold-down conveyor assembly ll2 is shown. The bold­
down conveyor assembly includes an endless conveyor track 
(not s hown) which wraps around a plurality of spring-loaded 
track wheel members which vary the tension of the endJess 
bold-down track and vary tbe downward pressure applied by 
tbe down-hold track to the meat cut. Tbe track wheel 314 as 
discussed above, can be elevated or lowered to vary the 
tension in the endless track. The hold-down assembly further 
comprises multiple pairs of track wheels as identified my 
Item Nos. 620, 622, 312, 624, 310, 626, 308 and 628. The 
track wheels are rotatably mounted between multiple pairs 
of rocker arms as identified by Item Nos. 604, 605, 606, 607, 
608, 609, 610 and 611. 

The rocker arms are adapted to pivot about a pivot point 
such as pivot point 630. Tbe spring-loaded rocking action of 
the rocker arms allows the tension being applied down­
wardly to the meat cut to be varied. The pairs of track wheels 
have their respective rocker arms connected by a shaft 
member such as item 632 about which the track wheels 
rotate. Each pair of elbow shaped rocker arms such as rocker 
arms 610 and 6ll, are attached by an axle bearing member 
such as Item 632, which extends between one end of the 
rocker arms. The opposing end of the rocker arms arc 
attached by a shaft member such as item 634. The track 
wheels rotate about axle bear ing members such as Item 632. 
The shaft such as shaft 634 i5 attached to a cylinder such as 
cylinder 616 and 618, such that the cylinders can control­
lably be extended or retracted, thereby causing the rocker 
arm to rock about a pivot member, such as pivot member 
630. This allows tbe track wheels to increase or decrease the 
downward pressure applied to the meat cut as it is being 
conveyed. Track wheel 314 as discussed above acts as an 
idler to vary the tension of the endless track (not shown). 
FIG. 6a sbows tbe upper bold down conveyor assembly with 
a cut away portion of the endless track shown. 

Referring to FIG. 7, a side view of a blade assembly 502 

30 mounting plate 910 which attaches to extension 912. The 
mounting plate 910 allows the plate assembly to rotate about 
the device member. A rotary potentiometer can be u tilized 
withio the device member 706 such tbat the device pivot pin 
provides an indication to the contoller for the position of the 

35 blade. Further, the knife assembly can be rendered essen­
tially weightless by the addition of a counter weight or 
hanging spring or an additional air cushion which would 
effectively render the blade assembly weightless. The pitch 
of the blade 406 is controlled by cylinder 702. The cylinder 

40 can ioclude a linear precision transducer along witb elec­
tronics and termination at 703 in order to have feedback on 
the blade pitch angle. The depth of the cut during trimming 
can be varied by controlling the pitch angle of the blade. The 
entire blade assembly elevates or lowers about a pivot point 

45 established by the device 706. In order to control the pitch 
ang le of the blade 406 cylinder 702 can be actuated to extend 
plunger members 1006 and thereby extending joint member 
1004. Toe joint member 1004 is pivotally mouoted to the 
device end of the blade arm 902 at pivot poiot 1002. 

50 Extension and retraction of the plunger member 1006 causes 
the blade arm to pivot about pivot member 908 tbereby 
varying the pitch angle of the blade 406. The action of 
cylinder 702 also causes the entire blade assembly to pivot 
about device member 706. FIG. 11 shows tbe quick release 

55 mechanism for tbe blade. FIG. 11 sbows a spring loaded pin 
1102 on the head of the blade arm 902 that may be depressed 
allowing the blade 406 and tbe holder 904 to be easily 
removed. The dove tail end 1102 of the blade arm 902 which 
holds the knife in place is tapered to allow the blade to be 

60 easily removed and reinstalled. This configuration allows 
tbe blade to be re-moved without tools. It also allows the 
blades to be re-moved without disturbing any adjacent 
blades. 

is sbown. Tbe hold-clown conveyor assembly is elevated out 65 

of view by cylinder 318. Also portions of the lower conveyor 
bave been cut away for a clear view of the blade assembly 

The various fat trimming system examples shown above 
illustrate a novel metbod and apparatus for classification of 
a fat to lean interface of a meat cut and trimming the fat 
therefrom. A user of the present invention may choose any 
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of the above embodiments, or an equivalent thereof, depend­
ing upon the desired applicatio n. In this regard, it is recog­
nized that various forms of the subject invention could be 
utilized without departing from the spirit and scope of the 
present invention. 5 

As is evident from tbe foregoing description, certain 
aspects of the present invention are not limited by the 
particular details of tbc examples illustrated herein, aad it is 
therefore contemplated that other modifications and appl i­
cations, or equivalents thereof, will occur to those skilled in 10 

the art. It is accordingly intended that the claims shall cover 
all s uch modifications and applications that do not depart 
from the sprit and scope of the present invention. 

Other aspects, objects and advantages of the present 
invention can be obtained from a study of tbc drawings, tbe JS 
disclosure and the appended claims. 

What is claimed is: 
1. A method for classifying a meat cut and trimming the 

fat therefrom comprising the steps of: 
conveying a meat cut along a split multi-belt conveyor 20 

having a plurality of proximately spaced conveyor belts 
extending in parallel along a path of conveyance having 
a plurality of uniform gaps there between; 

probing the meat cut with a probe assembly having a 
plurality of elongated laterally aligned probes operable 25 

to sense a fat to lean interface of tbe meat cut where 
each of said probes are aligned along one of the gaps; 
selectively driving the probe assembly with a drive 
effecting elevation and lowering of the probe assembly 
a long a circular path for insertion and retraction of the 30 
probes; 

tipping the probe's tip forward along the path of convey­
ance with tbe conveyance of tbe meat cut during 
insertion in tbe meat cut; and 

sensing the fat to lean interface with the plurality of 35 

probes and outputting a plurality of signals from each 
probe characteristic of the fat to lean interface. 

2. The method for trimming fat as recited in claim 1 
further comprising the s teps of: 

receiving the plurality of signals from each probe to a 40 
controller and controlling with tbe controller a blade 
assembly having a blade attached thereto to adjust the 
position of the blade responsive to the sig nal. 

3. The method for trimming fat as recited in claim 1 
further comprising the s teps of: 45 

holding down and conveying the meat cut with a hold 
down assembly positioned above the multi belt con­
veyor where said hold down assembly bas ao endless 
hold down track powered by a hold down drive. 

4. A method for classifying a meat cut and trimming the so 
fat therefrom comprising the steps of: 

probing a meat cut with a probe assembly having a 
plurality of elongated laterally aligned probes operable 

12 
to sense a fat to lean interface of a meat cut where each 
of said probes are aligned along one of a plurality of 
gaps between a plurality of proximately spaced con­
veyor belts; 

selectively driving the probe assembly with a drive effect­
ing elevation and lowering of the probe assembly along 
a circular path for insertion and retraction of the probes; 

sensing the fat to lean interface of the meat cut being 
conveyed o□ the conveyor belt,;; along a path of con­
veyance with the plurality of probes and outputting a 
plurality of signals from each probe characteristic of 
the fat to lean interface; and 

holding down the meat cul with an endless bold down 
track powered by a drive and operable to hold down 
and convey the meat cut during probing. 

5 . The method for trimming fat as recited i□ claim 4 
further comprising the steps of: 

tipping the probe's tip forward along tbe path of convey­
ance with the conveyance of the meat cut during 
insertion in the meat cut. 

6. A method for classifying a meat cut and trimming the 
fat therefrom comprising the steps of: 

probing a meat cut with a probe assembly having a 
plurality of elongated laterally aligned probes operable 
to sense a fat to lean interface of tbe meat cut where 
eacb of said probes are a ligned along one of a plurality 
of gaps between a plurality of proximately spaced 
conveyor belts; 

selectively driving the probe assembly with a drive effect­
ing elevation and lowering of the probe assembly along 
a circular path for insertion and retraction of the probes; 

sensing the fat to lean interface of the meat cut being 
conveyed oo the conveyor belts with tbe plurality of 
probes and outputting a plurality of signals from each 
probe characte ristic of the fat to lean interface; and 
controlling a blade assembly having a plurality of blade 
elemeats laterally aligned aad each blade element 
alig ned along one of the plurality of gaps along a path 
of conveyance downstream the probes, to adjust the 
cutting position of the plurality of blade elements 
responsive to the plurality of signals from the probe 
assembly characteristic of the fat to lean interface for 
trimming fat from the meat cut. 

7. The method for trimming fat as recited i□ claim 6 
further comprising the steps of: 

holding down and conveying the meat cut witb a bold 
down assembly positioned above the multi belt con­
veyor where said hold down assembly has an endless 
bold down track powered by a hold down drive. 

* * * * * 
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