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1.0 CRAMTD STP #8 U
I

1.1 Introduction and Background

DLA expressed a requirement to develop, test and demonstrate the horizontal I
form/fill/seal machine because it was considered the most modem and versatile of all current
pouch machines.

STP#8 was begun in early October 1989 based on the proposal submitted to the DLA on
August 1,1989 and revised on August 29, 1989 after detailed review with the DLA. The overall
STP objective is to design. develop and fabricate a Horizontal Form/Fill/Seal Machine for
MRiz pouches. This unique machine is to be designed for accommodating future automated in-
gredient feeding devices and for integration into an advanced computer control system within
the CRAMTD process automation Computer Integrated Manufacturing (CIM) strategy. This
machine is intended to provide much higher packaging rates-up to 100 pouches per minute-than
achieved by current MRE producers.

After a through study on developing a continuous motion pouch machine, it was decided.
after a review with the COTR, to redirect efforts and focus on developing an indexing (inter-
mittent) motion machine. The main reasons (Appendix 4.3) for the decision are that of the two I
designs, a continuous motion machine is mechanically much more complex, more capital inten-
sive and will require an extensive shake-down period. This would take time and effort away
from addressing potentially critical operating problems, e.g. delamination of packaging material
during retorting that has been reported can occur due to stresses developed at the printed color
layer interface during the pouch forming step and also some wrinkles may occur.

1.2 Progress Summary •

"* The STP was started in October 1989 with incremental funding.
"* A review of current technology was completed in December 1989 including visits

to potential subcontractors and workshop discussions with coalition members.
"* Based on the technology review, specifications (Appendix 4.4) for a horizontal

Faim/ffll/Seal Machine were prepared.
"* Requests for proposals were issued to three potential subcontractors on February 7,

1990 and a pre-bid conference was held by CRAMDD/Rutgers Purchasing Depart-
ment on February 16, 1990.

"* Proposals to fabricate a prototype Horizontal Form/Fill/Seal packaging machine for
MRE pouch production were received from three potential subcontractors (Mudti-
Vac, Mahaffy/Harder and T.W.Kutter) on March 3,1990.

"* The proposals were each analyzed based on the previously established criteria for
evaluation in order to identify a recommended subcontractor. (Appendix 4.5 & 4.6).

"* A prototype bench-top forming device was fabricated and tests started in March 1990
to study the forming characteristics of available aluminum/plastic laminates. (Ap-
pendix 4.9)

"* A recommended subcontractor T.W.Kutter representing Kramer & Grebe (Tiromat
3000) was identified and all appropriate subcontracting documents were forwarded
to the DLA for review and funding authorization in April 1990.

"* The technique for bench-scale pouch formation and evaluation was demonstrated at I
the April 11, 1990 Coalition Meeting. I

1 I



eFollowing DLA approval T.W.Kutter was awarded a subcontract on June 27, 1990
to provide a prototype Horizontal Form/Fill/Seal machine based on the Tiromat
3000. A prototype mold design was developed (Appendix 4.10) and sent to T.W.Kut-
ter on August 20, 1990 for manufacturing. The machine was built by Kramer &
Grebe in Waterloo, Ontario, Canada.

* A Technical Working Paper (TWP #19) was issued addressing the control strategy
of the Horizontal Form/Fill/Seal Machine. (Appendix 4.13)

a T.W.Kutter provided the layout drawings of the machine in both plan and elevation
views. (Appendix 4.8)

e The Horizontal Form/Fill/Seal Machine was delivered to the CRAMTD Pilot Plant
on December 5, 1990. Installation was completed in January 1991 and preliminary
runs were made during the debugging of the Machine.

* In collaboration with Reynolds Metals Co. and Lord Corp. (laminating adhesives
experts) a better forming film was achieved with no apparent delamination during
the month of September 1991. (Appendix 4.16 and 4.18)

* A documentation/demonstration run was made on September 26, 1991 that included
a demonstration of a computer data acquisition system that optimized the Tiromat
controls so that sloshing of water in the pouch was eliminated. This completed the
STP (Short Term Project) (Appendix 4.23).

1.3 Results

The T'romat 3000-400 produced over 45,000 pouches during the test runs. A large portion
of these pouches were produced during the debugging phase. At the completion of the debug-
ging process we were able to produce pouches at rates up to 102 per minute (17 indexes & 6
pouches per cycle) with residual gas levels below 10cc and meet the other MIL Specification
requirements. (Appendix 4.14).

Performance of the CRAMTD Tiromat 3000 Horizontal Form/Fill/Seal Machine was en-
hanced by Rutgers developing a unique method of measurement and analysis of interrelated op-
erations. The method uses a computer based data acquisition system and the existing Tiromat
sensors. Cycle (production) rates, quality of packages and control of product slosh were im-
proved. This technique is useful during equipment installation, measuring equipment perform-
ance and monitoring package quality. (Appendix 4.21).

A new version of the laminated film was developed in conjunction with Reynolds that can
be formed, sealed to pass MIL Specifications and does not delaminate after retorting. (Appen-
dix 4.16).

Working closely with Reynolds to develop the film the material cost of the bottom formed
foil laminate has been reduced by 30% due to mixing the ink color with the adhesive thereby
saving a process step. Reynolds is now investigating if this can be done with the lidding ma-
terial. If so the existing co-packers will be able to profit from our work with Reynolds.

The total equipment cost was $327,345 and the project was completed in 24 months. This
cost includes the ability to produce not only MRE foil laminate pouches but the large institu-
tional pouch (12"x15") and semi-rigid plastic trays.

The machine is now installed at the demonstration site and is being used in other devel-
opment projects and demonstrations. Interested persons are requested to contact the author or
the CAFT Center.

1.4 Conclusions

1. The Tiromat 3000-400 at Rutgers is a customized packaging system with special
features developed from Rutgers specifications that include numerous options and
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I
unique design enhancements. These additional features, not offered by other vendors,
provide unsurpassed flexibility and performance in horizontal form-fill-seal macbin-
ery-

"M RE pouch tooling in a 2 by 3 pattern are oriented in transverse direction to reduce
slosh. Six pouches per index increase productivity. Tooling has adjustable depth for I
variable pouch volume. Tooling is cooled for producing thermoformed containers
as well as cold forming of foil.

"* Machine width increased to 440 millimeters to accommodate special tooling and I
provide greater packaging flexibility.

"• Unique beaded seal form produces consistent and strong pouch seals. The design is
more tolerant of particle contamination than flat jaw sealers. Several seal rubber
durometers are provided for optimum seal width. Control and monitor of seal
pressure, seal time and seal temperature assure uniform seal strength.

"* Package evacuation by several unique modes:
- High Speed Nozzle (patented) - eliminates the possibility of product com-

ing in contact with the hot seal frame. A likely occurrence when running
hot fluid products due to the need to remove air very quickly in order to I
attain 100+ packages per minute. This high-air movement plus the possi-
bility of the vacuum level going below the vaporization point of the
gravy and causing it to boil onto seals make this an important feature for
trouble-free operation. I

- Infrared Sensor - for detecting temperature of the product (in real time)
and send it to the control system. It then evaluates it in relation to a
standard presuure-vaporization table and controls the vacuum level auto-
maticaily.

* SMART (System Monitoring and Reporting Tiromat) System 5600/Allen-Bradley
2/17 Programmable Logic Controller is a proprietary state-of-the-art process control,
data acquisition/archiving system developed for vertical plant integration. The U
system is composed of industry standard hardware such as Allen-Bradley PLC,
Digital Equipment (DEC) Micro-PDP- 1I computer and Setra transducers to provide
precise process control. Key features include; audit trail, automatic diagnostic/test- I
ing, preventative maintenance prompting, statistical analyses, Tiromat control func-
tions (individual functions and complete operating programs), equipment utilization
reporting and network capability.

2. The Tiromat 3000 Horizontal Forn/Fl/Seai Machine can produce MRE pouches at
rates up to 102 per minute and meet MIL Specifications. This conclusion is based on
limited short duration production runs and filling solid products manually. All of our
tests were made with beef stew Specification MIL-B-44059C. The gravy was filled
using a Raque Piston Filler. Due to the lack of filling equipment only one pouch was
filled per cycle.

3. The machine is very flexible and can produce civilian products besides the MRE I
pouch. It can be adapted to produce a wide variety of packages such as; refrigerated
cold cuts, boil in bag and trays for refrigerated and frozen products. By changing the
tooling which is very easy to do, (Appendix 4.22) an almost infinite number of I
package configuration are possible. Flexibility on this type of machine is not limited
to only changing the package but it also provides for flexibility in filling. Placeables
such as ham slices and smokey franks can be manually or automatically filled on this
machine easier than on existing vertical pouch machines used for MRE production.

4. When producing a product with a liquid with a low viscosity the machine should be
ordered with an electronically adjustable three-phase drive instead of the standard
Thromat drive with only two speeds. Tbis is an important feature that is needed to
prevent product from sloshing and getting on the seal areas. The Rutgers machine has
an Allen-Bradley Variable Speed Drive that was reprogrammed (Appendix 4.21) to
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accelerate/deccelarate slower to demonstrate the ability of the machine to package a
low viscosity liquid product without sloshing. This slowed down the cycle to 14 per
minute. For beef stew it is not necessary to slow the index speed and the machine can
run at its maximum rate of 17 cycles per minute. Reprogramming the variable speed
drive is not difficult and can be done by the plant electrician with the aid of the
excellent Allen-Bradley Instruction Manual (Appendix 4.17). The ability to repro-
gram the machine drive is important. It provides for flexibility in being able to run
various products on the machine without getting product on the seal areas.

5. The need to remove residual air in the pouch down to 10 cc or lower requires combat
ration products containing liquids to be filled using the MIL specification cold fill
method (below 40oF) in order to prevent flashing of product and possible seal
contamination. (Appendix 4.15)

6. The majority of the machine operations are controlled by air cylinders and therefore
an adequate supply of plant compressed air is critical if cycle rates of 17 per minute
are to be achieved. Our testing has determined that the compressed air required is
greater than T.W.Kutter's recommendation. Air pressure needed is 110 psi and 100
CFM.

7. Due to the limitations in forming laminated aluminum film beyond I" in depth, (this
is based on the MRE pouch size), and the volume of product required in the pouch.
the beef stew has to be filled "thawed" so that it can be pressed down below the top
of the formed pouch. The pressing can be done manually using a plate slightly smaller
than the pouch or automatically using a plate operated with an air cylinder and
configurated to the pattern of the 6 pouches. Pressing or compacting the product wiln
not be necessary for all products.

8& Forming a MRE pouch at 17 cycles per minute and meeting the residual air require-
ments of less that 10 cc requires that individual machine functions be optimized
(Appendix 4.21) such as; forming, raising/lowering tooling, evacuation, sealing and
punching. Some functions of the system are determined by trial and error, for instance
vacuum level that varies for each product and seal temperature that varies for a
particular film. Therefore it is important that machine operators and maintenance
personnel be trained. T.W. Kutter supplied the machine with excellent manuals
(Appendix 4.17) and gave five days of training in our facility. Additional training
included a four day school at their facility in Avon, MA. (Appendix 4.5)

9. The cost savings per pouch using a horizontal form/fill/seal machine that forms a
pouch from roll stock compared to using a pre-formed pouch is approximately 30%.
(Appendix 4.19). This is due to the material vendor having to make the pre-formed
pouches. These comparison costs are based on a four million pouch order. Therefore
the savings on that order would be about $128,000.

1.5 Recommendations

L Based on the conclusions in Section 1.4 it is our recommendation that packaged food
manufacturers should seriously consider using this machine to produce the MRE
pouch. This type of machine provides the flexibility to produce other civilian food
packages besides the MRE pouch. The machine can be adapted to produce a wide
variety of packages such as plastic semi-rigid and rigid trays for refrigerated and
frozen food products. By changing the cutting tooling, an almost infinite number of
package configurations are possible; round, oval and irregular contours. Flexibility
on this machine is not limited to changing the package but it also provides flexibility
in filling. Placeables such as smokey franks and ham slices can be filled easier on this
machine than the existing vertical pouch machines that use pre-formed pouches with
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I
three sides sealed and only the top open for filling. There are other features that add
to its flexibility. The machine can be equipped for modified atmosphere packaging,
pouch or tray forming can be made by the use of air, vacuum, plug assist or any
combination of the three. With a major modification it is even feasible to run
pre-formed trays on the machine. (Appendix 4.12)

2. The MEL Specifications for the MRE pouch could be modified to include this method
of manufacture as an alternative to the existing method of using pre-formed pouches.
The requirement is that a producer offer products made in this manner for acceptance
testing and approval by US Army Natick, the agency that would modify the specifi-
cations. Sometimes pouches wrinkle and the modification could allow one side of the
pouch to have wrinkles provided there are no fold overs. It is the intention of the I
management of this CRAMID program to qualify the process by producing rations
for Army acceptance.

2.0 Program Management

This STP was proposed as a five phase work activity as illustrated on the "CRAMTD I
STP#8-Form/Fill/Seal-Projected Time & Events and Milestones" (Appendix 4.1). These phases
cover the following:

Phase I Technology reviews that lead to detailed design specifications for the ma-
chine and identification of the proper foil laminate to form MRE pouches.

Phase 11 The selected subcontractor will prepare machine drawings for acceptance
and approval by Rutgers.

Phase ITM Fabrication (including operability demonstration) of the new machine by
the subcontractor at his site.

Phase IV Installation, demonstrations and modification of the machine as required.
Phase V Testing and operational demonstration of the new machine at the

CRAMTD pilot plant site by the subcontractor.
Detailed objectives, statement of work and CRAMTD personnel responsibilities are de-

scribed in the Technical and Cost Proposals for STP #8. The CRAMTD organization is shown
on Appendix 4.2.

3.0 Short Term Project Activities I

3.1 Technology Review - Foil Laminates (Phase I) U
The technical report "Evaluation of Aluminum/Plastic Laminates for Retortable MRE

Pouches", Appendix 4.9 summarized bench tcp activities evaluating foil laminate pouch form-
ing characteristics. Activity direction evolved from evaluating current technology and included
ideas offered at coalition workshop meetings.

Foil work continued on the bench scale level. The technique used to form the pouch
packet was demonstrated to coalition members at the April 11, 1990 Coalition Meeting. Plans
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were made to work with the successful subcontractor to fabricate a packaging machine mold
to form pouches using candidate foil laminates.

Based on experiments conducted at T.W. Kutter, the military specifications and predicted
performance, a preliminary mold design was developed. This design was sent to T. W. Kutter
for fabrication. Aluminum foil materials of three different thicknesses were received from Rey-
nolds Metals, a producer of foil for the industry and a Coalition member of CRAMTD.

Tests were made using foil laminate film from Reynolds and Allusuisse. Initial results on
formability, sealing and retorting were positive with the Alusuisse film. The Reynolds film ex-
perienced tearing in the forming operation. Reynolds made several visits to Rutgers to discuss
the problem and finally shipped film that corrected the problem.(Appendix 4.18).

Tests were made on the new improved foil film. The improvements included a new ther-
moset adhesive incorporating pigment and a new oriented polypropylene outer layer that in-
creased formability while acting as a support for the aluminum foil. Results showed excellent
formability.

3.2 Technology Review - Design Specifications (Phase I)

The decision (Appendix 4.3) to have a prototype intermittent motion machine instead of
a continuous motion horizontal form/fill/seal pouch machine fabricated was made based on a
review/evaluation of current technology (MTIAC literature search and NRDEC project work,
interviews with packaging film converters, potential machine subcontractors) and included con-
siderations offered at coalition meetings on July 6, 1989 and October 26-27, 1989.

Detailed design and performance specifications were prepared based on a review of cur-
rent technology (Appendix 4.7). Potential subcontractors were visited to evaluate their perform-
ance capabilities.

3.3 Preliminary Engineering - Phase I

Machine specifications were developed based on STP #8 objectives, MIL specifications
for the MRE pouch, findings from the review of current technology (Appendix 4.7) and initial
foil laminate tests. (Appendix 4.11).

I 3.4 Decision Milestone - Phase I

A progress review of STP #8 activities (preliminary engineering and foil laminate test
findings) was held on December 15, 1989 in conjunction with the Monthly COTR Review. It
was agreed to proceed with the preparation of a RFP for fabrication of an Intermittent Hori-
zontal Form/Fill/Seal Machine.

A Request for Proposal to fabricate the pouch machine was sent to three potential subcon-
tractors on February 7, 1990 and reviewed at a pre-bid conference held on February 20 at the
demonstration site by Rutgers Purchasing. Proposals were received March 9th. They were
evaluated and T.W.Kutter was selected as the subcontractor. (Appendix 4.5 &4.6).

3.5 Feasibility Study - Rigid Trays - Phase I

Preliminary discussions were held with T.W. Kutter regarding a feasibility study on run-
ning pre-formed trays on the Horizontal Form/Fill/Seal Machine. T.W. Kutter proposed a three
step feasibility study to design and engineer the incorporation of pre-formed tray sealing on
this machine. (Appendix 4.12) Decision to proceed with this study has been postponed to Phase
11 of the CRAMD Program.



3.6 I
3.6 Design/Development Drawings - Phase 11

Based on Rutgers' evaluation of the expertise of the potential subcontractors identified.
the complexity and proprietary nature of the machine design details, it was concluded it would
be more efficient (cost and design time expended) to have the successful subcontractor prepare
any necessary drawings. As part of the subcontractor specifications. T.W. Kutter provided lay-
out drawings of the machine in both plan and elevation views showing special features. (Ap-
pendix 4.8).

3.7 Decision Milestone - Phase II

Based on competitive evaluation of proposals (Appendix 4.5) T.W. Kutter was awarded a
subcontract to provide a Horizontal Form/Fill/Seal machine. A special feature is the system
monitoring and reporting technology (SMART).The machine, a Tiromat 3000, was built by I
Kramer & Grebe in Waterloo, Ontario. Delivery was scheduled for November 15, 1990 and re-

ceived December 10, 1990.

3.8 Fabrication/Assembling/Monitoring - Phase III

Several visits were made to T.W. Kutter to review the SMART System that monitors all
the machine functions as related to Level I and Level 2 CIM architecture. During the same trip
a visit to NRDEC assisted in defining mold design and foil specifications.

CRAMTD personnel (Jack Rossen, CRAMTD Director and Ted Descovich, Manager,
Equipment Design and Engineering) visited Kramer & Grebe at the Waterloo, Ontario plant on
October 5, 1990 to review status.

Sal Cimino, CRAMTD Pilot Plant Supervisor and Ted Descovich attended the T.W. Kutter
four day Training School on the Tiromat 3000 on November 12-15th, 1990. Further training (5
days) was provided on-site after machine installation.

3.9 Installation at CRAMTD Site - Phase IV I
A drawing (Appendix 4.8) was provided by T. W. Kutter that facilitated installation by lo-

cating all the utilities required; electrical, vacuum, compressed air and water. The machine was
installed by Kutter's servicemen and preliminary tests made. The initial runs indicated that ad-
ditional compressed air was required to operate all of the machine's air cylinders. The incom-
ing air lines were increased from 3/4" to 1 1/4" and T.W. Kutter installed larger air regulators
on the machine. During our tests with product, it was determined that a slightly deeper pouch
was required to accommodate the specified volume. The mold was returned to T.W. Kutter for
rework.

3.10 Testing/Modifying Pouch Tests - Phase V

During testing and debugging of the machine, foil laminate, sealing and retorting tests I
were made. Approximately 42,000 pouches were produced. The pouches contained 8 oz. of a
viscous starch solution and beef stew. The pouches were filled by hand. Pouch bottoms were
formed from Reynolds film and sealed with a top film also from Reynolds. The machine was
run at speeds up to 102 pouches per minute and sample pouches were thermoprocessed and ex-
anined for compliance to military specifications. Pouch dimensions, minimum net weight, re-
sidual gas, internal pressure and fluorescence dye tests were found to be within the tolerance I
limits and in compliance with the MIL-P-44073C specifications. (Appendix 4.14).

I
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I 3.11 Demonstration Runs

A documentation/demonstration run (Appendix 4.23) was made on September 26 that
completed the SMP. Three runs were made by CRAMTD staff personnel who had been trained
by T. W. Kutter. The runs were:

Run #1 No product at 17.7 cycles per minute (6 pouches per cycle for 106
pouches per minute) for five minutes with no vacuum, sealing only.

Run #2 Eight ounces of corn starch at 17.7 cycles per minute (106 pouches per
minute) with the viscosity of gravy for two minutes with vacuum. Also
several pouches were filled with water and the acceleration/deceleration
rate changed on the AC variable speed drive to show the ability of the ma-
chine to fill a low viscosity product without sloshing prtduct on the seal
area. The cycle rate was 13.8 per minute for an output of 83 pouches per
minute.

Run #3 Two minutes with product (beef stew) manually filling one pouch per cy-

cle at 17.7 cycles per minute.

The features of the SMART system that monitors all the functions of the machine was
also demonstrated during these runs. Typical data sheets for control and management are shown
in Appendix 4.23.

3.12 Qualification of the Process

As a result of this project a qualification plan has been developed so that a horizontal
form/fill/seal machine can be accepted by Natick and an amendment made to the MIUL specifi-
cations. The amendment would authorize this type of machine as well as the existing machines
to produce the MRE pouch.

Pouches will be tested at Rutgers for compliance to the MIL specifications and then

shipped to Natick for laboratory, ASTM shipping and field tests.
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form/fill/seal machine can be accepted by Natick and an amendment made to the MIL specifi-
cations. The amendment would authorize this type of machine as well as the existing machines
to prodace the MRE pouch.

Pouches will be tested at Rutgers for compliance to the MIL specifications and then I
shipped to Natick for laboratory, ASTM shipping and field tests. I

4.0 Appendix

41 Projected Time & Events and Milestones

4.2 CRAMTD Organization Chart
4.3 Rationale for Change in Design Strategy

4.4 Specifications for Pre-Bid Conference I
4.S Tiromat Proposal

4.6 Vendor Evaluations
4.7 Literature Search
4.8 Horizontal Forn/Fill/SeaI Machine Drawing
4.9 Evaluation of Aiuminum/ilastic Laminates
4.10 Forming Station- Mold Design
4.11 Progress Report Foil Laminate 9/11/90
4.12 T.W. Kutter Feasibility Study -Rigid Trays

4.13 Technical Working Paper (TWP) 19
4.14 Status Report 7/9/91 Package Development

I



4.15 T'romat Pouch Sealing Tests

4.16 Report on Reynolds Film 9/3/91 & 9/17/91

4.17 Training/Instruction /User Manuals(Title Pages)

4.18 Summary Film Laminate

4.19 Pouch Costs - Preformed/Roll Stock

4.20 T'romat Test Runs

4.21 Instrumentation Methods of Optimum Performance

4.22 Tiwomat Changeover

4.23 Documentation/Demonstration Runs

9
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10/21/89
JLR

IR/FILL/SEAL MACHINE:

'1 BARGE IN DESIGNq STRATEGY

for change in design strategy for I
F/F/S packaging machine. This is

similar document prepared by Frank

New Strateqy: Design an intermittent motion (change from
continuous motion) horizontal F/F/S machine capable of Iproducing both civilian (all plastic and microwavable) in avariety of sizes and MRE pouches.

Key Points/Backaround/Justification:

1. W;y Horizontal F/F/S rather than Vertical Machine
with pre-formed pouches? The horizontal F/F/S machine has
definite advantages over the Bartelt or Mitsubishi-type
vertical machine. Advantages of and rationale for developing
a flexible horizontal F/F/S machine for both tRE and civilian
products were addressed earlier on. The advantages are
reiterated here. 3
The horizontal F/F/S machine will overcome some pronounced
problems encountered with the vertical machine. These
include:

- poor seal integrity due to food contamination of the
sealing area of the film

-difficulty in automatically feeding into the verticalpouchI

- limited flexibility in terms of package types

- vertical machine has inherently limited speed.

- difficult to incorporate Modified Atmospheric
Packaging (MAP) in vertical machine. i

So far, the horizontal F/F/S machine has not been used
successfully to make mRE pouches, and such a machine capable
of producing both MRE and civilian pouches would be an
important step forward.
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2. MRE Pouch Integrity Problems with Horizontal Machines

Several companies report that attempts to make MRE
pouches on an intermittent motion horizontal (I1)-F/F/S
machine have resulted in package integrity problems. This is
believed to be due to: a) delamination between printed color
and the adhesive/foil layer. This is a soluble problem, but
one that needs to be solved before a successful horizontal
F/F/S process can be demonstrated; b) development of cracks
in the foil when the laminated film is stretched. The
approach to solving this problem would be use of different Al
alloys and/or increased Al film thickness - within Mil Specs.

3. Intermittent Motion vs Continuous Motion

If this problem persists with a standard IM-F/F/S
machine it will be more complex with a new continuous motion
(CK)-F/F/S unit since some unpredictable problems of new
design have a good probability of interacting with the
delamination and sealing problems.

Although IR-F/F/S machines are commercial, an experimental
IN-F/F/S unit is needed thalt--as sufficient R&D flexibility
to define and make necessary operational and design changes
to achieve some major innovations. It is projected that the
resulting IN-F/F/S Demonstration Unit (after development work
is done) would offer small and large producers the following
capability:

1. Twice the capacity - at equivalent cost - of a vertical
machine that handles pre-formed pouches. Note: A 4-lane 17
cycle IN-F/F/S machine makes 136 pouches/=m-' a Mitsubishi
makes about 60 pouches/min; both cost about $250M.

2. Can produce MRE, civilian, and Institutional size
pouches.

3. Can produce in-line formed semi-rigid trays.

4. Possibly, with minimum re-tooling, will be able to fill
and seal pre-formed rigid trays.

5. Have variable ramping (controlled deceleration and
acceleration to accomodate filling and sealing)

6. would allow use of M.A.P. (modified atmos. packaging)

7. Computer control and diagnostics and capable of being
integrated into continuous process for Phase 2.

I
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A comparison of projected capabilities of IM-F/F/S and
CM-F/F/S Demonstration Units is shown below:

COMPARISON OF IM-F/F/S AND CM-F/F/S MACHINES

Attributes IM-F/F/S CM-F/F/S

1. High speed 34/min/lane 120/min/lane

2. Cost/Delivery Time ? > $600K I
6 mos. 1 yr.

3. Ablility to make MRE, YES YES I
inst'l and civilian pouches (see note below)

Note: However, solving the MRE pouch seal/delamination I
proSlem will be more difficult and time consuming with the
Cont.-F/F/S route.

4. Produce in-line rigid and semi-
rigid trays with flat sealing
area YES YES 3

5. F/S capability for pre-formed
4 i trays with coimpleix
aped sealing area with

minimum retooling YES NO
(lower rate)

6. Minimized sloshing GOOD VERY GOOD

7. Start-up snd Shut-down OK CONCERNS I
8. Use of MAP YES YES

9. Computer control and YES YES
Diagnostics

After reviewing the above and other considerations, the
following advantages accrue in going with the IM-F/F/S route
as compared with the Cm-F/F/S route:

- allows diversion of more funding to research activity

- much better chance of solving MRE pouch problem and in less I
time.

- More acceptable to small and large producers of combat
rations and civilian products because of price and
flexibility.
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- Automatic ingredient feeding of particulates will be no
more difficult with IS than with continuous.

- Shorter delivery time helps CRAMTD's contract obligations

and credibility.

- Shake-down time will be considerably less for IM than for
I continuous unit.

- Lower linear velocity permits easier introduction of new
recipes requiring hand placement initially.

- Greater value as a demonstration unit for both FoodTEX and
CRAKTD - because it is more flexible and lower linear
velocity.

I
I

I
I
I

I
I
I
I
I
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The State University of New Jersey
RUTGERS 3

Cook Collego - Center for Advanced Food Tachnology

CRAMTD Program 1

Specifications

for I
INTERMITTENT MOTON HORIZONTAL FORM-FILL-SEAL POUCH MACHINE

This specification covers the requirements for an intermittent1
motion (I.M.) form-fill-seal pouch machine that will be used for thi
CRAMTD Program as well as future civilian applications. The
following areas are covered in this specification.

1. Basis for Proposal Reply

2. Performance Requirements 3
3. Product Information

4. Packaging Information 1

5. Design Requirements

5.1 Mechanical I
5.2 Electrical

6. General 1
7. Acceptance

8. Shipping and Installation

U

lI
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i -. o ASIS rOR PROPOSAL

1.1 You are requested to supply a proposal for a Prototype
i Horizontal I.M. ForM-Fill-Seal Pouch Machine per these specifications.

1.2 The machine will be used for the CRAMTD program demonstratio
site and for research and development of new packaging methods andI - materials.

1.3 Copies of your proposal should be sent to the lollowing:i Rutgers - The State UnNervlty of Now Jersey
University Procurement & Contracting
Admin. Services Annex 8idg/Rm. 101
Oavidson Roed/Busch Campus
P.O. Box G999

Plocataway, NJ 08855-499m

2.0 PERFORMANCE REQUIREMENTS

2.1 Operational Duty

2.1.1 This equipment must be designed to operate under a
continuous duty of 365 days per year in a three shift
operation with a minimum mechanical efficiency of 99.S%.

2.1.2 This equipment must operate in a typical washdownatea in a food processing plant and must withstand the useof detergent cleaning compounds.

2.1.3 Cleaning time will be provided daily as required by
regulatory agencies, ie. FDA, USDA. Where regulations don'ti exist, cleaning time will be provided at least once per day.

2.1.4 The machine must be guaranteed to meet all
specifications for 1 year.

2.2 Thruput Speed

The guaranteed production rate shall be 100 retort pouchesper minute with minimum cycle rates of 2 per minute and a maximumrate of 25 cycles per minute.

i 2.3 Pouch (Formability, Seals & Size Changeover)

i 2.3.1 The machine must be designed to al-low changeovers
from one size pouch to another. The two 5pecific outside
Pouch dimensions act &a follows;

I 4 3/4" x a 1/8 x 5/8' deep (3/8* seals)
x 2' deep (3/8* seals)I ld x -2 -
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2.3.2 The machine must he able to form thermoprocessed fil
and the pouch must pass all quality assurance tests for U
retorting, per M!L Specification #P-44073B.

2.3.3 The machine sealing station must produce seals to I
pass all standard tests for retort pouches (internal burst,
tensile, etc.). The seals must withstand normal retort
conditions (Time/Temperature) and pass MIL Specification S
OP-44073D

3.0 FOOD PRODUCT INFORHATrotN

3.1 Although the specification; for this machine do not require
the supply of filling machines, it is intended that the filling
area of the machine will be used for the following types of
products:

3.1.1 Sauces with meat, poultry, seafood and/or I
vegetables.

3.1.2 Sauces I
3.1.3 meats

3.1.4 Vegetables

3.1.5 Fruits

3.1.6 Soups

3.1.7 Bakery Items, such as crackers, meal, etc. I
4.0 PACKAGE INFORMATION

4.1 The retoTt pouch packages shall be formed from a flexible
film foil laminate that has been evaluated and developed to meea
[IL Specification #P-440738 for K.R.E. pouche,.

4.2 with special tooling and change parts the machine shall be
able to produce semi-rigid and rigid trays and have the potentil
to run preformed rigid trays.

4.3 The machine shall be able to produce pouches from a variet
of pouch stock material, non-retortable, as well as retortable.E

4.4 The machine shall have the ability to form a variety of *
sizes, types and shapes of packages. U
4.5 The machine shall be adaptable for use of research and
development of improved packages, e.g. - microwaveable and
acceptable to the military.

-3- I



1 5.0 L..GN REQUIREMENTS

5.1 mechanical

5.1.1 The machine construction will be designed to meet all
USDA regulations.

S.1.2 The machine will be of an indexing motion type with smooth
acceleration and deceleration and ability to advance rate of
acceleration/deceleration from 10% to 100% in 1% increments.Ii
5.1.3 The machine will be modular in construction so that
components can be added as needed.

5.1.4 The machine will be provided with a sealing station,
evacuation chamber, gas flush system and additional features to
improve seal reliability.

5.1.5 The working height of the machine shall be 36" +/- 3" to
the top of the sealing area.

5.1.6 Machine safety guarding, electrical installation and other
applicable OSHA requirements shall be fully met.

5.1.7 Machine shall be equipped with pressure-form, thermoform,
plug-assist hardware and able to pressure form and thermoform
packages with or without plug-assist.

5.1.8 The machine shall provide for 15' of product filling areaclear of any obstructions on both sides of the machine.
Capability will be provided to increase this area if required inthe future.

5.1.9 A top and bottom web feed system shall be provided.

5.2 Electrical

5.2.1 All electrical wiring, connections, control boxes andcomponents shall conform to NEMA 4 standards.

5.2.2 The drive system shall be of a solid state variable
speed type. Digital speed indication will be provided at
the primary operator station.

5.2.3 The machine is to be supplied with an advanced
state-of-the-art microprocessor to control all functions and
provide diagnostic capabilities for both production and
research and development activities.

--4--
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5.2.4 Provision will incorporate control for I
synchronization of filling equipment so that if there is no
pouch or tray in position under the filling nozzles there
will be no fill.

S.2.5 The machine functions that are controlled by a
microprocessor shall be capable of being upgraded to N
communicate with external process controls.

6.0 GENERAL

6.1 A layout drawing of this machine shall be provided in both
plan and elevation views showing special features.

6.2 A project engineering and delivery schedule shall be
provided indicating the follcwing mi-lestones of the project.

6.2.1 Duration of engineering design.

6.2.2 Fabrication start and completion.

6.2.3 start and completion of testing.

6.2.4 Date and definition of specific information that is
required from Rutgers, CAFT/CRAMTD.

7.0 ACCEPTANCE

The machine shall be given an acceptance test with no 3
product in a production mode for 1 hour at 80% of maximum speed
producing pouches at the minimum efficiencies of 99.5%.

8.0 SHIPPING AND INSTALLATION 1
8.1 The machine to be shipped F.O.B., Rutgers University Food I
Science Building, CAFT, Cook College, New Brunswick, NJ 08903. -

8.2 Supervision of installation and a minimum of three days
training at Rutgers facility will be provided by supplier. i

I



RUTGERS- THE STATE UNIVERSITY OF NEW JERSEY RI 6C NUMIBE uStT APPEAR QN AL.

E5T FOR QUOTATION I UNIVERSITY PROCUREMENT AND CONTRACTING :ISNONCE EGARIN9G ~
:4:is IS NOT AN ORDER IP.O. Box 6999 YOAIP

_____________________PISCATAWAY. NJ 09855-6999 R.F.Q. -71

%CGNID QUOTATIR0N IN A SLAUW ENVELOPE. SHOW 4. E *Nst rPN&4cuIP0 ey Tme somn @4 coPE~lcTN wsymION~ oWImot OfmIvEOPI. *"S QUOTATION S5 IMA SOLE IISIONS5ITY OF THE 60110E

2.N VvINT OF TM4 6061940 ACCIPII. A PLACKAM O1DER 5. IF QUOTE IS WT) FOLI 0ESTINIAION. YIOU DMAT S4OW COST
69~~~ SENT - FRIGH AS A SEPARATE IIM.

Sz. ma cvM SAFORT TCI AM 4 COND@TIIN

UTT ~r'ER
AI-,: MA ',ATC 11*Appendix 4.5

91 WALES AVE.

AVON, 'YA 02322

:Al T oW11 111 OPP~ /
V17190 SEAIM PROPOSAL DUE P7n. 23. 1990 TIM!E: 2:00 P11 110(01 TMOIM ALI

PLEASE alUOTZ THE FOLLOWING JOJL DESTINATION
RUTCERS-THE STATE UWIVERSIT OF N.J.. reuosprnsl ortesply and installation of a",

:ztermittent Motion Borixontal Pormk-Fill-Seal Pouch Machine, in accordance with the attachedI
specifications and the folloing notes:

A. MANDATORY PRE-Sm11 CONTERDIC!
IT IS MANDATORY THAT ALL PROSPECTIVE VENDORS ATTEND THIS PRE-BID CONFERENCE IN ORDER TO I
CLARIFY ANYT SPEICIrICATIONS/DETA2ILS AND ACQUAINT THEMSELVES WITH THE PROPOSAL TO BE
SUU3AITY. EACH TENDOR MUST SIGN THE REGISTER TO VERIFY MIS /EER ATTENANCE. FAILURE TOI
ATrEND THIS PRE-=I COWERING! WILL RESULT IN~ DISQUALIFICATION OF YOUR PROPOSAL.

,he Pro-Bid Conference will be held:
DATE.* February 16, 1990
TIM: 1:30 PH
LOCATION: Rutgers University Food Science Bldg. C.A.F.T., Cook College, corner of Colieg4

Farm & Dudley Roads. Conference Rn # 120A. Nov Brunsvick. N.J. 08903

3. Technical questions pertaining to specifications are directed to Mr. Theodore Descovich
at (201) 932-4307. Questions pertaining to proposal procedures are directed to Mr.
Michael Duma at (201) 932-5070.

C. The follwing areas mnat be addressed in detail vith each proposal and wiil be consider.c
in the evaluation of this proposa.l. Deliverv, Production Rate. Engineering Features,
Cost. Service, Training.

_ _ _ _ _ _ _ _ __ _ __L_ _ __ _ __ _ __ _

0. Prices are to be 7.0.3.. Rutgers University Food Science Bldg. CAPT. Cook College, Nov
Brunswick. N.J. 08903.

E. A certificate of eowlianee in regards to MII.-Spec P-44.073B nust be includedI with the delivery of the unit.

COST 07 MACHINE & INSTALLATION $ 199,990.00 2
UIIEEErImNG COSTS $ 0.00

TRAINING COSTS S 0.00

TOTAL $ 199,990.00 cqeqvet

DELIVERY & INSTALLATID01-2O Wks- days AMD

1. Pleaset note additional Teoms II Conditions on reverse side of this sheet.

2. It to the bidders responsibility to see that their proposal arrives at the University

Procurement A Contracting Officebfr the proposal opening date and tine.

""(11 A_ OIAS11G 11CM.&ROONG 1nm .boE..s' to NOTE: SPO ALL lAZES AS SIPAIATE ITEMA
- UIX"IM1932-5070 I ,GRAND TOTAL -41 1

THIS SPACE TO BE FILLED IN BY BIDDER

- 1-WM CAN' K MADEIN 1 ______ DAYS PROM. NCPT OF 0c0o3

PRINT NA 411,L5IKINMMI

Alan MA.M1a~fis Jr.i~.A2~r ~p c nR~qOf.



.TGJtERS- THE STATE UNIVERSITY OF k JERSEY TJE 110 N•.U.R ,UtI APPkAR ON ALLL5....5T FOR QUOTATION I UNIVERSITY PROCUREMENT AND CON-.ACTING ZORRISPONTENCE EGAIDO '0 s

1S IS NOT AN ORDER P.O. LOX 6999 OUOTATION

IXIS PISCATAWAY, NJ 085S-689 9 R.F.Q. .

,. WF40 O•QOTAIdN PA A SIAL.0 INvLOPEU SHOW 4. ANY EXPENSE U4CLIIED Y TY4E UDODE r4 CONEdCTION WITH
z" " Ou,/=I Of LVNSOPL t.H ,UOISAnON 15 ST. SOL..E U ,45aJf OF mt UDOEL

r4. p VI1NT Of T. W SING ACCEPTED. A KN.IC.)s ORDtE 5. r QUOTE IS NOT F0L OESTNAK•O• YOU MUST StOw COST-LL K1 OF P FtEIGNT AS A SUPARATE ITMlA

2. StvfulE MDe PoI TERIS & COtoTION.

T.W. X11I I I
AM*N A"XI ":AIS .7ý.
91 WALES AVE.
AV04, RA 02322

ýAll TH~O WIL U OPflD".17190 SEALED PROPOSAL DUE ME. 23. 1990 !TlME: 2:00 PM ley Io5Tor• in.I
- PLEASE QUOTE THE FOLLOWING F.OJL DESTINATION DIRECTOR OF 0tO4MAM iI

3. Proposals delivered in person or by express servics should be to our actual location.
Th1s location is: RUTEIGS -THE STATE UNIVERSITY of New Jersey

University Procurement & Contracting
Administrative Services Annex Building/Room 101,
Davidson Road/Busch CampUs-
PO Box 6999
Piscataway, NJ 08855-6999

4. All cash discount terms will be acceptable, however, terms less than 31-30 days will not I
be considersd in the proposal award.

5. Proposals should be returned in the enclosed Yellow Envelope or attach the Yellow
envelope to the outside of a large envelope, if necessary. Telegraphic and facsimileproposals are not acceptable. Bidders must submit sealed aroposals only. Anv
coin.nication such as (facsimile tranmittal) which reveals the contents of a sealed
proposal will result in disqualification of entire oroposal.

6. Proposal documents subuitted with price alterations ie. whiteouts. crossouts, erasures
ete. must be initialed othervise proposal will be rejected. (See number 17. terms &conditions)

7. ATENTION BIDDE• S
THIS ORIGINAL (LEGAL SIZE SWEET) REQUEST FOR PROPOSAL FORM •MUST" BE SIGNED AT THE BOTTOM :
AND TU-.IED wITR PROPOSAL s En(S). YOMR ENTIRE PROPOSAL SUBMITTAL WILL BE REJECTED' A-'
DIVALITUME, IF THIS FORM IS "NOT" SIGNED AND iJfUIM) ON OR BEFORE THE PROPOSAL DUE DATEAND TIMB.I

'TVOEJ BIDDERS WRO WISH TO REMAIN ON OUR "QUALIFTED" BIDDERS LIST SHOULD ALSO SIGM
AMD RETURN THIS PROPOSAL TORM INDICATING A RE-SON FOR NOT SUBMITTING A PROPOSAL.

S. Amy addendumi to this Request for Proposal must be acknowledged. FaLlure to comply willreslnt in rejectiona Of p, a 1. lease sign below for each addendum received.

13 / (Signature)

9. Bidders must comply with all proPoeal enclosures and must return certain enclosures with i
proposal form. Failure to comply will result in rejection of proposal. They are:

(1) Affidavit
- (2) Bid Security 3

(3) WoO-COllus•an Statement NCS-1

A. Requirement to be provided by successful bidder after proposal award is made.
(1) Performance Bond within ten (10) days after award(2) Insurance, after award and prior to start of work(3) PL 1975 C.127 within seven (7) days after receipt of purchase urder

Note: Bidders are required to comply with the requireuent. of PL 1975 C.127.
(4) PL 1977 C.33 within seven (7) days after receipt of purchase order

S. Su0plemental Term & Conditions, form STC-1 is a notice of requireuent forcompliance by bidder to whou an award is made and is to be retained by bidder.
Additional enclosures are: Did You Sheet/Specificationse/ap

""r 1%> N/I(1932-5070 N9 K e GE.ANDTOTAL-.,, S199.990.00I
THIS SPACE TO 3E FILLED IN BY BIDDER

-~01440 CAN RE MAM III ________ DAYS Ug00A IfOW OF

~ HWAmTM mt an A. Ma1s. Pr. K t"Sr. Application Soecialist 508-588-2600



,ENT BY:RUTGERS UNIVERSTY 2-22-90 ; -:20PM ; .,NIV. :;RCHASING NB-' 2175881791;4 4

RUT'lRS-.THE STATE UNIVERSITY OF N.J.
UNIVERSITY PROCUREMENT & CONTRACTING

PROPOSAL SHEET
RIP #0-2-7-1

7 ',J KUTTER, T 11C.
COMPANY NAME

SIGNATURE

Cost of Machine and Installation $199,990.00

Engineering Costs $ WC

Training Costa $

Total $ lqQ- QQi fn

OPTIONS

1. Mound Detector $ 375.00

2. Loading Grid/Spill Covers $ 3.460.00

3. Vacuum Pump $ 13,660.00

1 _ 4. Vibrating Unit s 7,450.00

5. Outfeed Conveyor (appfox. 2') $ 4.325.00

6. Trim Removal System $ 2,665.00

7. TearNotch - "C" Notch $ 4,950.00

8. ink Code Datinq $ 10,233.00

I 9. microprocessor Controller (PLC) $ 12,690.00

I 10. Spare Parts (recommended) S 5,173.89

11. Complete get of tooling $ 35.800.00

I
I
I

I -m3-
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RUTGERS3
UNIVERSITY PMOCUREMENT ANO CCNTRACTING 0.80X 8gQ. PISCATAWAY. NEW JERS'Y 3M55-;699 2-01193.3000 2

U
February 16, 199C I
:,!'TtR SENT TO: MjLTj--VAC: MAHAFFY AND HARDER: T. -. K'JTTER I

SUBJECT: Addendum #1 to RFP 00-2-7-1 I
Intermittewit MoLian Horizon-al ?o.7rm>iLL-Ceal PIouch Maohine

Dear Sir: I

The information contained herein revises, supplements and/or supercedes the *
specific parts of the documents referre•. to as Request for Proposal Number 0-2-7-1.
Except as herein modified, all other provisions of the prcpoaal request
shall remain in full force as originally set forth.

The date of the mandatory pro-bid meeting is hereby rescheduled !or
February 20, 1990. The time and place r.main the same.

Sincerely. /

Michael Dunn
Buyer

C: T. Descovi.ch/CAFT-Cook Call.ee I
G. Thorn, Jr. I

I
SI3



41 5E SWE uQOVEPSI1Y OF NEW J.1mEY

RUTGERS
UNIVERSITY PROCUREMENT AND CONTRACT:NG P.O. BOX 6M• PISCATAWAY • 'EW JERSEY 88S5-99

,Oii32-3000• FAX: 21,332 4712

February 22, 1990

LETTER SENT TO: MULTI-VAC: ý-."MAFFY AND HARDER: T. W. KUTTER

SUBJEC"'" Addendum4 02 to Rr, -
Intermittent Motion c !cr:zcntal Fcorn-Fill-seal Pouch Macnine

Gentlamen:

The information cont-iLned herein r2vises, supplements and/or supercedes the
specific parts of the docu-rnts referred to as Request for Proposal number 0-2-7-1.
Except as herein modified, all other provisions of the proposal request ahall
remain in full force as originally set forth.

1. The date of the proposal openinq is hereby changed to March 9, 1990.
The time and place o! the opening remain t.he same.

2. The requirements for A Proposal Security and Performance Bond are
hereby waived.

3. The requirement ior a certif~cato of compliance is hereby waived.

4. Delete section 2.1.1 a! the pro;osal specifications.

5. section 6 of the proponal apecifications is to be supplied by the
successful contractor.

6. Contractors are to use the attached proposal sheet when submitting prices
with your proposal. :ncl-u-ce are options that will be considered in the
evaluation process.

7. Section 4.2 of the pro;czal spocifications ic not mandatory and will not
be weighad heavily in the evaluatlion proccss.
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'1dcndn. V2-VP O-2-.1

.-'ruary 22. 1990

I
a. M.R.E. pouch to be round corner in accordance to MIL-SPEC P-44073B. 3

7. The PLC must be able to interface with an Alien sradley r•ta Highway Sy2tenz.
Liat any other manu'acturars that would be comoatable with your proposed
system. The size of the PLC is left to the discretion of the designer. 1

10. All addendums received must be acknowledqed by signing pago 2, Section a
of the proposal domrnent. 3

Sincerely, 3

-i4chael Dunn 3
Buyer

encl. Proposal Sheet 3
I

C: T. Doscovicik/C)%T/Cook Collegej
G. Thorn, Jr. I

I

"-(o--
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I

i Section I Introduction

I Section 11 Rutgers University Proposal Sheet

Section IlII Quotation

I
I Section IV Training

I Section V Drawings

Section VI Tiromat Modular Design

I
Section VII Smart System Information

Section ViII Automation Case Studies
VHS Tape: Becton & Dickinson



TWUKMU1TER
91 Wales Ave.. P.O. Box 7, Avon, MA 02322 (508) 588-2600 I

March 7, 1990 I

I
Mr. Ted Descovich
RUTGERS UNIVERSITY
Cook College
C. C. A. F. T.
P.O. Box 231
New Brunswick, NJ 08903

Dear Mr. Descovich:

The Allen-Bradley PLC 2/17 is the control system that Kutter has used as a
replacement more than 100 times. Kutter's name for this family of controls is
"SMART Systemn. There are three (3) systems built using the Allen-Bradley: I
SMART 1000, SMART 3600 and SMART 5600.

The SMART 3600 and 5600 are of value to you in this retort type of packaging,
because they have the capability of monitoring all of the packaging parameters
through sensors that look at seal temperature, seal pressure and seal time.

The system will see that one of the sealing parameters have changed beyond
the known safe value, either alert the operator, stop the machine or just make a
record of the event, depending on how far out the tolerance is.

The SMART 3600 and 5600 will also do this monitoring for all other packaging
functions including forming parameters.

During a material evaluation it would keep very accurate documentation
automatically of all packaging events and provide printouts for comparisons.
More detailed information is attached for your information. (See Smart System
Functionality.)

The patented High-Speed Evacuation Nozzel System eliminates the possibility I
of product coming in contact with the hot seal frame. A likely occurrence when
running hot fluid products due to the need to remove the air very quickly in order
to attain the 100+ packages per minute. This high-air movement plus the I
possibility of the vacuum level going below the vaporization point of the hot
gravey and causing it to boil onto seals, make this a must for a trouble-free
operation. (See Drawing #4.)

I
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We have a system using an infra-red temperature sensor that senses the
temperature of the product (in real time) and send it to the control system. it
then evaluates it in relation to a standard pressure/vaporization chart and
controls the vacuum level automatically for that particular temperature. (See
Drawing #5.)

This was not called for in the RFQ. I feel that it is an absolute necessity in retort
packaging, whether it be in flexible films (CRAMTD) or sterilization of rigid
polypropylene trays. I have included the costs for the additional hardware for
your information.

The type of forming system that you need to form without heat the retort grade of
aluminum lamination consists of high-air pressure forming. The expansion of
the aluminum, as compared to the plastic components in the lamination, will
cause delamination when heat is applied.

This is not called for on your RFQ, but our experience has shown that this type
of operation cannot be successful without having a complete seal maks with a
crowned sealing surface. (See Drawing #1.)

This will reduce the finish seal to about 1/8". This is different than what you
request in the RFQ, but it will pass the test mentioned in the MIL-P-44073B.

Your future projects of thermoforming rigid polypropylene do re-,uire heating. I
have included the costs for the additional hardware for your information.
Regarding the possibility to convert this machine to run a preform tray, we see
no major problems providing this option.

The price for the Coder shown on the "Proposal Sheet" is for a BellMark Three-
Stop Ink Code Dating System. It is a contact coder system using base-lock

I type.

For a non-contact coder, we have worked with both Vidiojet and Control Print in
the past. Their prices to code (as shown in Drawing #2) are:

Vidiojet $28,305.00
Control Print $16,995.00

I Due to the modular design of the 3000 Tiromat, it is very easy to add these
devices in the future in your facility. I have included a section describing the

i Tiromat Modular Design System.

I
I
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Since our last meeting T W Kutter has been purchased by Alfa-Laval. They also
own Kramer & Grebe who is the manufacturer of the Tiromat, and a variety of
companies which supply machinery to the food industry. A brochure is included
for you.

This will give Kutter and our customers access to the research & development 3
information they have for food processing, i.e. Aceptics, Microwave
Pasteurization, Filling, etc.

Kutter also has an Automated Systems Division which many times compliments I
our food packaging group by providing automation and turnkey production
lines. This may be of interest to you when you get to phase two. (See Section
VII.)

We currently have a system in our facility in Avon that is a fully automated line
for packaging syringes. Our Systems and Automation Division integrated all of
the hardware and developed all the software in house. You or any of your
colleagues are welcome to see it in operation while it is here. (A video is

enclosed.)
Sincerely yours,

Alan A. Mais, Jr.
Sr. Application Specialist

AAM:jcd
Enclosures

C: Jim Ryan
Steve Tennis
Dave Andronico

I
I
I
I
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AUTOVAC TIROMAT 3000/440

Maximum Package Size: 31.5" L x 15.8" W x 3.1" D

Standard Equipment Consists Of:

Stainless Steel Cladding

Patented Wide Tolerance Film Infeed System (U.S. Patent #3,738,556)

Patented 5/8" Tongue and Groove Clip Chain, nickel-plated to prevent

rusting

Plated to Prevent Rusting

Loading area of 1850 mm

Safety covers for all operating devices

Visual display indicating all covers are in place, support rail up to four (4)

tracks

Quad Air Cylinder Drive for sealing pressure for polypropylene

Exit Conveyor 750 mm long, easily adjustable through the full depth of

the machine
Vacuum Trim Removal System and Suction Tube for edge trim

AC Drive Motor, with encoder for digital index length control
Six-inch Expandable Mandrel System for forming
Six-inch Expandable Mandrel System for non-forming

I
I BASE MACHINE PRICE: $90,400.00 0/

I
I
1
I
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QUANTITY DESCRIPTION PRICE U
Tiromat Formset Number 348-1.1 I

Divided to 104-2.3 to package Beef Cube
in Gravey using retort grade aluminum
polypropylene material 3

Includes:

Maximum Draw Depth 80mm I
Forming Mold 104-2.3 cooled,

dividable to 104-2.3
Deep Draw Lid (without heating plat3) Format

104-2.3
Sealing Form, Format 104-2.3

(without seal support frame)
Seal Support Frame, Format 104-2.3

with insert for package support
Profiled Seal Plate, Format 104-2.3 U
Seal Chamber Lid for Format 104-2.3
Product Support Rails

TOTAL FORMSET: $29,950.00 I
Pocket Size: 104.6 x 188 3
Package Size: 121.6 x 205 (4.78" x 8.07")

Number of Pockets: 6 I
Depth of Draw: 25
Cut-Off: 365 I

I
I
I
I
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ADDITIONAL HARDWARE

QUANTITY DESCRIPTION PRICE

1 Allen-Bradley Variable Speed 1333 / $3,400.00 V
Drive with ramping for use with
fluid products

1 Allen-Bradley PLC-2117 PLC Controls 12,690.00,
Enables machine functions to be finely -

tuned to establish optimal time relation-
ships. Provides digital diagnostic on-site
trouble-shooting. Full documentation
and service provided by Kutter or
Allen-Bradley

1 Busch RA-400 Vacuum Pump ,/13,660.00 V1

1 Infra-red Temperature Sensing System /15,000.00
to sense the product temperature andautomatically set the maximum vacuum
level attainable in the packages

1 Vibrating Station in the loading area to / 7,450.00 V/
settle the meat cubes

3 KG-87 Cross Punch for round corners & >/55,875.00 \/
"C" style tear notch

1 Loading Area Extension to 15' / 9,235.00 ,

1 High-speed Nozzle Evacuation System / 4,275.00 '
with moisture trap to protect vacuum
valves and the seal plate from con-
tamination by the product

I Set Loading Grid/Spill Cover for seal 3,460.00
protection with lifting

S1 High Product/Mound Detector 375.00 /

* TOTAL ADDITIONAL HARDWARE $125,420.00

I
I -13-
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OPTIONAL FOR THERMOFORMING (Up to 50 mm polypropylene at
10 cpm)

I
1 Uniform System with compressed air assist $8,850.00 V/ I
2 Sandwich Preheat Assembly for top and 19,700.00

bottom preheating for use in forming50 mm polypropylene films into rigid
trays for auto cleaving

4 Sandwich Preheat Plates 7,000.00 II

TOTAL OPTIONAL HARDWARE $35,550.00 I

I
I
I
I
I
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I TOTALS PAGE

TOTALPAGE1 $90,400.00

TOTAL PAGE 2 29,950.00

TOTAL PAGE 3 125,420.00.

I TOTAL MACHINE PRICE $245,770.00

I LESS DISCOUNT FOR

TEACHING INSTITUTE -45,780.00

TOTAL COST $199,990.00

TOTAL PAGE 4 (OPTIONS) $35,550.00

I
I
I
I .. 1S..
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PRODUCTION RATE I

Packages per Minute: 102 I

UTILITIES REQUIRED

1. Electrical 220 Volts, 3 Phase, 60 Cycle, 35 amps
2. Compressed Air 100 PSI @ 50 CFM Dry Air
3. Water 45 Liters per Hour/12 Gallons per Hour
4. Vacuum Pump Requires separate three-phase connection

FILM DIMENSIONS

Forming Web 440mm -2mm -0mm I
Non-forming Web 430mm -,-2mm -0mm
Core Size 6" (3" on request)
Roll Size 19" O.D. sealant wound in

- I
The terms of purchase for equipment as quoted are 30% down payment with
the order, 60% payment upon delivery of the equipment to your plant and prior
to the installation, and 10% balance due 30 days after delivery of the equipment
to your plant, or 3% - 30 days.

Approximate shipping date of equipment quoted is 16 to 20 weeks from the date I
of receipt of order, receipt of down payment and finalization of all technical
details including die .specifications.

NOTE: Prices quoted are valid for a period of thirty (30) days from the
above date. All prices are F.O.B. Piscataway, NJ, unless
otherwise specified. I

I
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RECOMMENDED SPARE PARTS FOR TIROMAT 3000/440

QuantiX Part # Description Unit Price

1 VPM-571203 Magnetic Safety Switch $46.36
1 VPM-571204 Magnet 15.90
1 VPM-323242 Solid State Relay 70.40
1 VPM-X321-60S3 Solid State Relay 30.73
1 VPM-X383-1 Thermosensing Element 139.68
1 VPM-322034 Temp Controller 509.44
1 VPM-526000 Wachendorf Counter 1,484.80
1 VPM-700A149 Brake for Film Mandrel 54.10
2 FST-4527 24 Volt Coil for Valves 68.56
10 VPM-210A19D Mushroom Clamp 39.50
10 VPM-X130-4 Spring 1.00
10 VPM-408501 Seeger Ring 1.50
2 827384 0' Ring 1.48
1 VPM-523000 Namur Module 107.84
1 VPM-570021 Namur Module P&F 335.40
1 FST- 12468 Proximity Switch 104.80
1 KST-1 2478 Proximity Switch 117.25
1 VPM-321106 Emergency Stop Push Button 107.65
1 VPM-SK41 Silicone Glue 32.00
3mt VPM-X327-14 5mm Dia. Silicone String 12.66
2mt VPM-X327-15 3mm Dia. Silicone String 3.84
1 VPM-X318-1 PG9 Fitting 4.19
1 VPM-X354-29 Sor'.;et 13.60
1 VPM-X354-30 Plug 12.54
lint VPM-X317-165 7 Lead Silicone Cable 9.38
50 VPM-X332-2 Silicone Bushings 15.00
2 VPM-365076 O'Ring 53x5 .44
2 VPM-365078 O'Ring 238x 66.90
5 Contour Seal Masks 1,133.33

for 104-2.3
1 VPM-X172-25 Suction Cup 25.35
1 VPM-Gloves Gloves 28.83
1 VPM-451280 Hook Spanner 36.6
1 VPM-365004 O'Ring 1.58
1 827316 O'Ring 1.00
1 827359 O'Ring .54
1 827362 O'Ring .51
1 VPM-X172-013 Bellow With Needle 32.00
2 VPM-700A1 45 Round Knife 248.20
1 VPM-500B62 Air Bladder 130.05
6, VPM-X156-25 1" Vacuum Hose 42.84
2mt VPM-X156-45 1 3/4" Vacuum Hose 41.70
1 VPM-323316 Relay 44.42

PRICE ON RECOMMENDED SPARE PARTS $5,173.89



U
TRAINING

Training consists of five (5) consecutive days in your facility during the installation penod.

The Tiromat should be placed and all utilities connected pnor to our technician's arnval.

You should plan to be ready to run production the afternoon of the first day. That will give our I
technician the maximum time to spend with your personnel during the five days.

Additional training includes a three-day school at our Avon facility for two people. This is at no cnarge. I
(See KUTTER SCHOOL SCHEDULE.)

KUTTER SCHOOL SCHEDULE - January - March 1990
(Effective 2/1/90)

SCHOOL DATES COURSE LOCATION APPLICABLE
NOTES

1/8 - 11 TIROMAT-3000 Chicago, IL #1, #4

---.- VF-20 Avon. MA #3, #4
2112 - 15 TIROMAT-3000 Avon, MA #1, #4

- -.- VF-20 Avon, MA #3, #4
3(5-7 VA-TIROMAT Avon, MA #2, #4
3/19 -21 HANDTMANN VF-200/300 Avon, MA #2, #4

A VF-20 School is not currently scheduled due to lack of a VF-20 machine in Avon, MA. If a
machine suddenly becomes available a training school W al be conducted on an unscheduled
basis. Students for this school will be selected from a list identifying those companies who have
requested schooling for this equipment. Contact Ms. Sandy Vaughn in Avon to place name(s)
on this school waiting list.

NOTE #1: Tuition charge of $350.00 per-person.
NOTE #2: Tuition charge of $200.00 per-person.
NOTE #3: Tuition charge of $150.00 per-person.
NOTE #4: Courst- will be cancelled if less than five (5) students enroll. I
NOTE #5: Private School. Not open for general student enrollment.
NOTE #6: A second school may commence immediately upon completion of this school

if number of students warrants.

Tuition charge will be waived for up to two (2) individuals providing the training school is for equipment
purchased by them or their employer, and has been delivered and installed within six (6) months of
school commencement date.

Enrollment of students prior to receipt of equipment covered by course is strongly discouraged.
Some exposure to course equipment is strongly advised before enrolling a student into any KUTTER
course. I

All monetary transactions associated with KUTTER training will be handled via advance Purchase I
Order prior to scheduled training course commencement date.

KUT7ER will provide training materials required for each course tree of charge. KUTTER will provide
free daily student transportation (via company van) between one (1) selected hotel/motel and I
schooling site. KUTTER will provide free lunch each school day.

All other expenses will be borne by the student or their employer.

S~I



BEADED SEAL RUBBER
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By using a silcone, rubber sealI
mask with a bead when contamination
accures it will be pushed out of the way
during compression of the bead.
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INFRA-RED I
TEMPERATURE SENSOR

REFER TO DRAWING 5. SENSOR SENSES THE TEMPERATURE OF
THE PRODUCT (IN REAL TIME) AND SENDS IT TO THE CONTROL
SYSTEM. IT THEN EVALUATES IT IN RELATION TO A
STANDARD PRESSURENAPORIZATION CHART AND CONTROLS
THE VACUUM LEVEL AUTOMATICALLY FOR THAT PARTICULAR
TEMPERATURE.

I
I
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SMART System Functionality U
implemented with the Tiromat 3000 Form-Fill-Seal machine, the SMART
System 5600 is a state-of-the-art process control, data acquisition / archiving
system developed with vertical integration in mind.

Industry standard hardware such as an Allen-Bradley 2/17 Programmable Logic
Controller, DEC (Digital Equipment Corporation) I.PDP-1 1 mini computer,
Setra and Rochester Instruments transducers, provide precise process control,
with proven reliability backed by a network of World-wide distributors along with
Kutter's extensive parts inventory and knowledgeable technicians based in
locations around North America.

For integration with our line of packaging equipment, over the past 8 years
Kutter has developed a proprietary software package second to none. The
SMART System application software is user-friendly, menu driven, and is
password protected (up to 50 users, each with individual levels of access). The
SMART System allows quick, repeatable set-up of process variables while
maintaining an "Audit Trail" of all events which occur during the manufacturing /
packaging process. The SMART System also provides Maintenance and
Diagnostic routines which help retain maximum efficiency.

A few of the key features found in the SMART 5600 are following:

AUdit Trail • Maintains record of all changes made to
process

controls with time/date/password stamp.
"* Allows tracking of personnel interaction.
"* Stores snapshots (check point records)
of all critical parameters during
production on an ongoing basis.
* Allows review of all parameters during
specified time period or relating to a I
combination of selected criteria.
* Keeps record of any occurrence of "out
of tolerance" (may force production halt if 3
desired).
* Allows tracking of incidents of
parameters not being maintained.

i
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I Automatic Device , On start up each day, executes static
Testing evacuation check

* Ensures integrity of evacuation chamber
for consistent evacuation & gas levels.
* On start up each day, executes heater
current check.
"" Ensures integrity of heaters to prevent
hot/cold spots effecting forming and
sealing.I On start up each day, executes X-cut
bladder check.
"* Ensures integrity of Cross Cut bladders

to provide consistent cutting.

Automatic P.M. - On start-up each day, provides a printed
Prompting listing of preventative maintainance

scheduled to be performed.
Maintains record of work performed and

rolls over work defered.
* Improves performance and life ofequipment.

Up / Down Time , Forces the operator to select a reason
Statistical Analyses (from a menu displayed) for shuttl-g

down prior to re-starting the "iromat.
* Provides detailed breakdown of time theTiromat is not generating packages.

Machine Control , All devices (primary and ancillary) may
Functions be manually activated from the SMART

keyboard.
*Provides assistance in maintenance
procedures as well as troubleshooting.

Film Utilization , Data base of material usage
Reports * Provides information on material

utilization while tracking production with
film lot codes and roll numbers.

2-7



I
Network - Production data and set-up information

Compatibility is compatible for exchange over many
networks utilizing most common
protocols. 3
* Set up parameters may be exchanged
between the SMART System and other
intelligent devices ie; vision systems, i
robots, etc.
" Plant networks may access Tiromat data
for production tracking and system status. 3

U
I
I
I
I
I
I
I
I
I
I
I
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FILM CONVEYOR CHAIN I

Previously film transport chains were ;" links. 5/8" nickel-
plated chain is installed as standard which has a greater holding
force. The 5/8" chain doesn't stretch. I
FORMING STATION

A newly-developed lifting mechanism that is maintenance free. This
new lifting is heavy duty and can take pressures up to fourteen
(14) tons. Film composites, such as aluminum and poly-propylene
require high forming pressures.

Cylinder lifting is standard. Optional is gear-motor lifting. I

There are four different lifting graduations which are: 3
1. Lift 210mm/190mm draw depth 3
2. Lift 150mm/130mm draw depth

3. Lift 120mm/100mm draw depth

4. Lift 80mm/ 60mm draw depth

Depth conversions are possible by traversing the 7ifting rails. I
For example, by traversing the lifting rails the maximum depth of
draw can change from 130mm to 190mm. Also, the lifting cylinder
must be changed.

All TIROMAT 3000 :lave independent lifting. I

I
I
I
I

3 I
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The standard forming station is 1150mm long and allows a maximum
index of 800mm without preheating and 450mm with preheating. A
930mm extension is available for a 800mm maximum advance with
preheater.

To produce difficult packages is much easier because two or more
forming stations can be added and this produces a tremendous
flexibility in the packages. Double mandrels may be also be added.
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LOADING AREA
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LOADING AREA U
Standard loading extensions are 1300mm and 1850mm long.

Standard heights are 150mm and 300mm. i

The limitations in depth and index are as follows: I
I

Ext. length - height Max. draw depth Max transport advance 3
in mm in mm in mm

1300 150 100 350

1300 300 190 350

1850 150 100 800

1850 300 190 8,.0

i

A channel runs on the cabinet side of the machine to the forming I
station for all utilities. This can be serviced from the outside of
the Tiromat.

-• - I
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SEAL STATION

In order to facili~tate faster evacuation of the seal chamber, the
bridge has two ill, cmvss-sections. Standard is an adJustable seal
bridge. Previously 100mm diameter cylinders were used, now 125mm
diameter are used. All bridges are reinforced.

2, 4, or 6 cylinder bridges are used which is determined by index
length. Tandem cylinders are available.

-Per cylinder - 125mm diameter @ 90 PSI = 1390 pounds of pressure buildup

Per tandem cylinder - 125mm diameter @ 90 PSI = 2781 pounds of pressure buildup

The different variables of bridges are as follows:

Sealing Dridge in dirterent varlarts

I) ~** ~ N UP to 350 mm advance
N 2 welding cylIinders, w i th

*~ 2 tandem cylinders, up to
~'..\ A~\\ ~350 mm advance

/ Advance 450 mm 4 weldingI ~ ~\.cylinders, with~ 4 tandemI I..cylinders, advance 450 MM

Aava3nce 9c00mm 6 welding
cylIinder, w i t 6 tandem

cf lindjer adovance 800 mm
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I

DRIVE SYSTEM 3
The standard drive is a 2-speed AC motor. Optional is a RF-contII
motor by Lenze. Both units, drive the transport chains directl
Index is adjustable in 1/10 mm adjustments. I

I
M-achine frame H

I rl 1%.,

Gea s for Filmctiatn -F:'I/ \rj :'.
.,-i / _____._i__-.__,,_

r.,-.•.- •,m .,Pl • .• • Transport

*, .. . advance motor

•' -- i' i• d ,'t . I
=Drive sho•'t

(50mm) I
| " " " - " ' " " " ' ... .. . ..... ........ I

.I

I

I
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SEALING STATION

The standard length is ll50mun which is designed for an 800mm index and
still have adjustinents.
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Direction

The Tiromat 3000 is able to have 2 or 3 sealing stations. This now

makes it possible to make SKIN/CAP PACKAGES.
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CUTTING AREA

The versatility of, the TIROMAT 3000 allows a large number ofaccessories. Cutting modules are 40 0mm, 1000mm, and 1500mm long.Examples of the versatility are as follows:

Exlensiom 150 and 300 mm

-4-V

1300mm 4•Omm

500ma

I O~am

...-- .. .. • J ,

65..17

[---,• ".- -" 7 4 -- 11 , '77-

__--__ - , ,• I 3
I
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DISCHARGE

There are two standard length discharge conveyors. They are 750mm and
1200mm. Either synchronous or adjustable compressed air motor drives
are available. A *large hand wheel is used to adjust heights.

MACHINE WIDTHS

The TIROMAT 3000 is offered in three basic frames. They are 325mm,
430mm, and 560mm. Other widths are easily available because of the
new film chain shafts. For example, a 430mm frame is adjustable to
350ram.

VACUUM TRIM REMOVAL

Kramer & Grebe now offers a Venturi Style Nozzle for trim removal. A
cutting device is also offered.

The cutting equipment was completely revised, with special attention being paid

to costs, flexibility, safety, and passage heights.

The cutting area of 400 mm Includes only longitudinal cutting and simple

cross-cutting. Cross-cutting is done by a moving knife driven by a

cylinder.(system used by Buddig)

Cross-cutters (guillotine system) have a new stroke drive. The bed knife is

powered by a Iocking c/linder, and cutting is done only in the final position.

Closing or3.sure is 15 k,. which means that even if a hand gets between the

knives it wiii not be injured.

A product height of 190 mm is provided for.

Tran3verse punches were previously limited in passage height as well a in

terms of pressure. A distinction was made between 6 and 9 metric-ton punches.I
The new bed knife is likewise powered by means of a locking cylinder, giving a

passage height of 210 mm. Cutting pressure is applied by tandem cylinders

reaching 600 kg per segment. On each side, sufficient segments are built up to

reach 4.5 metric tons pressure, so Mat a 9 metric ton transverse punch is

available cr, the standard machine.

Since there is no mechanical lift system. mnere is no lubrication system. The

cutting lines for separating hard films are bedded in high-density

wood or in plexiglass. --
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CENTER FOR

ADVANCED

FOOD
TECHNOLOGY March 19, 1990

TO: M. Dunn, Buyer
University Procurement &
Contractinqýeryiges

FROM: A. Sige-t (7KDescv
Combat Ration Advanced Manufacturing Technology
Demonstration (CRAMTD)

RE: Short Term Project #8 (STP #8) - DLA Contract
DLA 900-88-D-0383

This documents our selection of T. W. Kutter as the
subcontractor of choice to fabricate an intermittent mation
form/fill/seal packaging machine for CRAMTD STP #8 "Design
and Development of a Horizontal Form/Fill/Seal Machine for
an Automated Combat Ration Manufacturing Facility".

All proposals were evaluated based on delivery,
production rate, engineering features, cost, service and
training. Based on these criteria, T. W. Kutter was
selected as the subcontractor for this proj-ct. They were
the low bidder, had the shortest delivery time and were
rated no lower than equivalent in the other areas of
evaluation.
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Appendix 4.7
THE STA3E UNIVERSfnY OF NEW JERSEY

RUTGERS
Interdspartmentol Communicatlon

I
CRAMTD June 8, 1990I
TO: Files

FROM: A. Sigethy

RE: Literature Search - Combat Rations (Horizontal
Form/Fill/Seal Machine)

A search for information relative to combat ration
production was made via MTIAC and NRDEC.

MTIAC identified a total of 57 references. Of these,
none were pertinent to the horizontal form/fill/seal
machine. NRDEC provided 2 references. Of these, the
following one (summary below) was pertinent to the subject.

"Preliminary Draft Report of Horizontal Form-Fill-Seal
Retort Pouch Production Using the Tiromat CS-VA-430 LTH3 Machine", J.J. Clayton, Sept. 1987

Summary: The Tiromat CS-VA-430LTH Horizontal Form-Fill-Seal
packaging machine was designed and built to package solid
materials. In this use we found the machine to be an
effective performer but in need of improvement for use with
foil laminates.

I For packaging flowable food materials in flexible,
retortable pouches machin performance was far from
acceptable. Pouch forming operations are based on incorrect
assumptions about how pouches made from aluminum foil
containing laminates are actually formed. As a consequence
of this, pouch volumes wee less than predicted, and eveniI worse, of variable volume depending on location. In
addition, and for some unexplained reason, pouch volumes
were found to be related tm dwell time in the sealing
chamber.

Pouch configuration and modes of movement and handling
make it virtually impossible to effectively use a high
percentage of the available volume for product. Spillage of
low viscosity materials um a problem in virtually all parts
of the transport and sealing phases of the operation.
Reliable, predictable, eftictive sealing of properly made
pouches - even pouches ctaining highly viscous materials -
was virtually unachievable because of the inclusion of

-- -
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product in seal areas due to the location of the ambient air
evacuation nozzle with respect to the product in pouches
being evaczated.

Unsuported and sagging pouches, prior to the sealing
operation: (i) may be the cause of seal contamination due to
flow from the pocket onto seal areas; and (2) cause blockage
and improper operation of the slitting knives used to
singulate pouches following sealing.

Both of the laminates used were deficient. One of them
could not be drawn into pouches of sufficient volume
(rupture occurred first) and the other, when evacuated at
even modest vacuum levels gave rise to wrinkles that caused
poor seals and "standing seams" that when folded over
appreared to be possible sites for flex cracks.

Although some good appearing pouches with well fused
seals were made and subjected to retorting without failure,
it is likely that they contained excess air and were,

therefore, of unacceptable quality.

I
I
I
I
I
I
I
I

I



Literature Search
Combat Rations - Horizontal Form/Fill/Seal Machine

MTIAC

AD Number Title Date

D440506 Coextrusion Blow Molding of May, 1986
Barrier Structures for Rigid
Containers with Polycarbonate
Resins.

D439233 High-Barrier Packaging - What Mar, 1985
are the Options.

D438630 Properties of a New Biaxially Apr 30, 1984
Oriented Nylon 66 Film.

D438432 Permeability of Polymeric 1984
Membrane Lining Materials,

D437664 FoodPlas 83/84 Jan 18, 1984

D437173 Physical Testing of Transparent Sep 15, 1963
Films in the Laboratory and its
Relationship with Packaging
Performance.

D437171 A Chromatographic Method for Sep 15, 1963
Measuring the Gas Permeability
of Packages.

D437159 Evaluation of Package Performance. Sep 15, 1963

D433849 Polypropylene Film. Sep 11, 1960

D433154 A Practical Gas Permeation Test Mar 7, 1966
for Plastic Containers.

D432189 Macro-encapsulation of PCM. Aug, 1978

D430578 Plastics Packaging in the Space Nov 19, 1963
Program.

D430577 Progress in Films, Laminations Nov 19, 1963
and Coatings.
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I

D429837 Research and Development 1969
Associates inc., Activities
Report, V. 21, No. 1.

D429836 Research anz Development 1968
Associates Inc., Activities I
Report, V. 2Wl, No. 1.

D429835 Research and Development Apr 11, 1967
Associates 'Inc., Activities
Report, V. 19, N.2.

D429822 Effective High Speed Gas Dec, 1961 m
Packaging.

D429818 Conventional Retorting and Dec, 1961 m
Flexibly Packaged Products.

D429817 Problems in Assuring Sterility Dec, 1961 I
in Thermally Preserved
Flexibly Packaged Foods.

D429814 Quartermaster Food and Container Dec, 1961
Inst for the Armed Forces,
Activities Report, V.13, No.4.

D428224 Stability of Tomato Pastes Aug 19, 1979
Packaged in Plastic Laminated 3
Pouches.

D428212 Oxidized Polyethylene Flavor: Aug 19, 1979
Source, Measurement and
Characterization in Food
Packaging Systems.

D428211 The Direct Masurement of Aug 19, 1979
Respiration of Natural Cheese
in Polymeric Film Package.

D426608 Package Integrity and performance. Nov 17, 1964

D426606 Convenience Foods. Nov 17, 1964

D425406 Retort Poucb Earns 1978 IFT Jun, 1978Food Technology Indistrial
Achievement Award.

D425365 Microbial Recontamination in 1967 1
Flexible Filas.

D425361 Conference = Food from the 1967 1
Sea.
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D424718 Approaches to Mechanical Sealing Feb 2, 1976
Problems.

D423926 Testing Procedures for Retortable
Pouches.

D423925 Meeting on Retortable Pouches. Jun 6, 1975

0423715 The Reliability of Flexible 1968
Packages.

0423223 Retort (Processable) Pouches (II) Feb, 1975
Outline Specification for Retort
Pouches, Polyester/Aluminum Foil/
Polyolefin.

0423221 Integrity Aspects of Package Seals. Feb 2, 1976

D423220 Approaches to Mechanical Sealing Feb 2, 1976
Problems.

D423219 Heat Seal Characteristics of Feb 2, 1976
Polyolefin Materials.

D423218 Ultrasonic Sealing of Thin Film Feb 2, 1976
Thermoplastics.

0423217 Laser welding of Thin Plastic Feb 2, 1976
Sheets.

ID423138 New Opportunities in Manufacturing Jun 14, 1977
Formed Containers Using theI Scrapless Forming Process.

D422506 An Overview of the Retort Pouch Feb, 1976
in the U.S.

D422505 Performance and Integrity of Feb, 1976
Retort Pouch Seals.

0 0407098 Flexible Packages Now Withstand Mar, 1962
Heat-Processing Temperatures of

I Foods.

D405798 Resolving the Retort Pouch Ruckus. Mar, 1975

B B063877 Investigation of the Suitability Jun 15, 1981
of 6 Packing Tray Models with
Respect to Long Range Storage
and Transport.
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PROJECT WORK

Combat Rations - Horizontal Form/Fill/Seal Machine I

NRDEC

Contact No. Title Date

DAAG17-69-C-0160 Reliability of Flexible Packaging for July 1970
Thermoprocessed Foods Under Production
Condition. Phase I: Feasibility

Preliminary Draft Report of Horizontal Sept. 1987.
Form-Fill-Seal Retort Pouch Production
Using the Tiromat CS-VA-430 LTH Machine

I
I
I
I
I
I
l
I
I
I
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Evaluation of I
Aluminum/Plastic Laminates

for
Retortable MRE Pouches

I

Kit L. Yam, Ph.D. I
Co-Principal Investigator

Panos Glannakakos, Ph.D.
Post-Doctoral Fellow

Yoon-Seok Song
Graduate Assistant

I
Food Science Department

Cook College I
Rutgers University

I
March 27, 1990
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I
I. SUMMARY

I This work is a part of the CRAMTD STP-8 project which deals with the package

development of MME pouchs on a horizontal form/seal/seal machine. Present
work is being conducted on evaluating the proper kind of foil laminate and the
optimum sealing conditiom. A prototype has been constructed to study the
forming characteristics of the laminates. Also being constructed is apparatus for
evaluation the Performance tof the pouches such as pinholes, seal integrity, and
burst strength.

II. OBJECTIVES

Here are some of the major vbjectives:

1. Evaluate and characterin commercially available aluminum/plastic laminates
as candidates for forming retortable MRE pouches.

2. Study the forming charateristics of these laminates.
3. Study the heat sealing characteristics of these laminates.
4. Identify and study the pocess parameters for the forming and heat sealing.

5. Use existing methods w develop new methods to test the performance of
these laminates.

I. IDENTIFIED PROBLEMS

Based on literature review and personal contacts, the followings have been

identified as potential obstachs which demand further research:

1. Very little information is available in the literature on forming aluminum-
plastic lrinates. For exmple, it is still not known what kind of laminate are
formable., and a plug asft should be used in the forming process.

2. The choices of aluminim-plastic laminates are rather limited because only a

few companies manufamire them.
3. The exinng MRE potih film may not be formable due to delamination and

severe f1 cracking.

pap



I
4. There is a concern that foil laminates with a printing layer may cause

delamination after formed into pouches and then retorted. This may be due to I
chemical incompatible between The printing layer and its adjacent layers.

5. Based on a recent study by Dr. Elsayed A. Elsayed, the major causes for the

rejection of MRE pouches are residual gas, internal pressure, and seals of

packaged pouches. 3
6. The dimension of pouch must be properly designed to minimize sloshing

problem during filling.

IV. PREVIOUS PROGRESS I

1 Reviewed literature on forming techniques, especially those pertaining to I
foil/plastic laminates.

2.. Visited with Mahaffy & Harder, Du Pont, and Natick to discuss STP-8. I
3. Obtained foil/plastic laminates of various thickness and composition from

Reynolds and Alusingen for evaulation.

4. Measured tensile properties of the above foil/plastics laminates.

5. Conducted preliminary study on forming pouches from the above foil/plastics

laminates at Mahaffy & Harder. I

6. Measured the thickness distribution of formed pouches.

7. Retorted filled pouches and examined defects.

6. Designed and constructed a prototype mold for forming pouches with

foil/plastic laminates. This is a refined mold compared to the one made by

Mahaffy & Harder.

8. Studied the heat sealing conditions of foil/plastics laminates. Process

variables were dwell time, temperature, pressure. I

3 I



V. NEAR FUTURE WORK

1. Measure the seal strength of laminates before and after the retort process.

2. Form pouches with our prototype mold.

3.. Refine the prototype mold design as needed

1 4. Construct equipment to measure or conduct

a. residual volume

b. internal pressure test
c. fluroescein dye test

5. Visit with pouch machine vendor to conduct more tests on forming foil

laminates.

VI. RECOMMENDATIONS

From our preliminary study, the Reynolds RND #8 is a potential laminate for

forming the pouches. More work should be conducted to determine the

relationship between the various laminate materials, mold design, forming

conditions and the performance of the pouches. The mold should be designed to

minimize the sloshing problem, and filled pouches should be tested to more

severe retort conditions to evaluate its performance and survivability.

VII. BRIEF TECHNICAL STATUS REPORT

A. Sample Films

3I In addition to the existing MRE laminate, we have also obtained several foil

laminates from Reynolds Company and Alusingen. The thicknesses of aluminum

- for these laminates vary from 0.4 to 2.0 mils (Figure 1).

Obtained from Reynolds Company are two sets of foil laminates. Both sets use a

very tough, non-oriented polypropylene copolymer film as the sealable surface.

I Page 4



U
The first set consists of oriented polypropyleneiadhesive/aluminum

foil/adhesive/non-oriented polypropylene, from outside to inside. The oriented I
polyproylene (from Hercules, Inc.) is a standard film in the packaging industry,

standing second only to low-density polyethylene. It has good mechanical

strength, barrier properties, and flex crack resistance. The second set consists of

polyester/adhesive/aluminum foil/adhesive/non-oriented polypropylene. from

outside to inside. The polyester is PET (from Du Pont) which has very good

chemical resistance and usable temperatures range from -70 0 C to 150 OC with

minimum shrinkage and loss of strength. One of the laminates in this set has a

printed layer.

Obtained from Alusingen are two formable foil laminates. However these

laminates are currently not manufactured in the United States.

I
B. Tensile Properties

Mechanical properties such as tensile strength and elongation at break for the

above films were measured with an Instron Universal Tester. These

properties are useful for evaluating the forming characteristics of the

laminates. The samples for tensile testing were strips (1" wide) of the

laminates, and the cross-head speed was set at 5 in/min. Figures 2 and 3

show representative results obtained.

Preliminary evaluations suggest that the laminate coded RND-8 (consists of

1.2 mil OPP/I.5 AI/3.0 mil PP) has good tensile properties and can be used as

bottom stock material. Candidate laminates for lid-stock are RND-1 and

RND-6 which consist of 1.2 mil PP/0.7 mil Al/3.0 mil PP and 0.5 mil PET/0.7

rmil AI/3.0 mil PP, respectively.

C. Thickness Distribution H
During the cold forming process, the web is stretched to take the shape of the I
mold. Such process often causes thinning of the laminate. Excessive thinning

Page 5 I
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is undesirable because it will adversely affect the mechanical and physical

performance of the pouch.

I The thickness profile of the formed pouch can provide useful information.
First, it can be used to evaluate the film itself. The formed pouches should

i have somewhat uniform thickness profile, without thin or weak spots. Second,

it can be used to evaluate the performance of the cavity shape. Excessive

thinning indicates that toc much stress is applied as a result of sh" -p comers
or non-tapered walls. The thickness profile can be obtained by, ,ing the
formed pouches into small grids, and measuring the average thickness of each
grid with a micrometer. Thus the smaller the grid, the more accurate the
result.

Figures 4 through 6 show the thickness of formed pouches using the present

MRE laminates, RND-6, and RND-8. All the formed pouches have a
comparable thickness profile with minimum thickness being 79 % of the initial

thickness. (The forming were performed with a female mold constructed by

Mahaffy & Harder. The mold is a parabolic shape cavity with smooth edges

and round comers. Such a shape, however, tends to cause more sloshing
problem.)

D. Retort tests

Several pouches were prepared with the Mahaffy & Harder mold and then
filled with water. They were tested in a retort at 250 'C for at a minimum of
ten minutes. (Both printed and non-printed laminates were used to form these
pouches.) After retort, visual inspection did not reveal any defects or failure
neither on the seals nor the laminates. This observation disagrees with the

concern that the printed laminates can't be used for formable retortable
pouches. It appears that the survivability of the pouches depends strongly on
the forming process-the forming process employed by Mahaffy & Harder is
relatively gentle due to the mold design, which results in good survivability

rate.
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I
E. Heat Sealing Conditions

Preliminary experiments were performed with a band heat seal to optimize the

sealing conditions for three laminate combinations: I

ToO Bottom

RND #6 RND #3 1
RND #6 RND #8

AS #2 AS #1

The heat sealing parameters studied were temperature, dwell time, and

effective jaw pressure. At that time of sealing, our Instron Universal Tensile

Tester was temporary out of service, and thus the seals were only evaluated

visually. Two characteristics were used to evaluate the sealing condition-

resistance to heat and control of seal width. Since our heat sealer had only

the upper band heated, we concluded that if the bottom web showed signs of

melting, it had too low resistance to heating. We also inspected the edge of

the seal, and a good seal should have clear seal edge. Currently we are

measuring the seal strength with an Instron Universal Tensile Tester.

Our preliminary results suggest that optimum operating conditions are

Jaw temperature: 240 - 250 0C

Dwell time: 1 sec

Jaw pressure: 50 psi I
F. Prototype Mold

A preliminary design and construction of a prototype mold is underway

(Figure 10). The final construction will accept a 6" x 9" flat sheet and be able

to cold form foil laminate into a selected pocket shape. I
Two die configurations were designed. One design has a 4" x 7 3/8" x 9/16"

pocket which has the desired dimensions for an 8 fl. oz. MRE package. The
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calculated volume is approximateiy 7.9 fl. oz. The other design has the same
dimensions but double depth (1 1/8'). The second design allows stretching the
laminates to a higher degree for finding the limiting conditions in the cold
forming process.

I
I
I

I
I
I

I
I
I
I

I
I
I
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1.2 mil Oriented Polypropylene 0.5 mil Polvester
Adhesive Adhesive

RND-1 0.7 mil RND-6 0.7 mil
RND-2 1.0 mil Aluminum Foil RND-7 1.0 mil Aluminum Foil
RND-3 1.5 mil RND-8 1.5 mil
RND-4 2.0 mil RND-9 2.0 mil

Adhesive Adhesive

3.0 mil Non-Oriented Polypropylene 3.0 mil Non-Oriented Polypropylen4 .

X

x

N

ALUISI[N~N

1.2 mil Oriented Polypropylene 0.7 mil Polyester
1AAdhesive Adhesive___________

AL-1 1.6 mil Aluminum Foil AL-2 0.4 mu Aluminum Foil
Adhesive Adhesive

3.0 mil Non-Oriented Polypropylee 13.0 mil Non-Oriented Polypropylene4 x

Figure 1. Construction cf Available Laminates (Named by Codes) I

I
I
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AC-XTD
SAC-XME
*~AS-2T M ~ -

SAS ITD -

AS-1MD

.,nflNo. flcte e........

SRND-9TD ____

2RND-9MD ~*WN
*-R.ND-4PT -- -

cn~3 11= RN-4PM.

UCi ~RND-4PMD

_ ~ RND-4T M-

=RND-8MD::
RND-7T G- _

- c '~RND-7MD 3-
~ ~ RND-3TD::

'- RND-6MD .~ ...... ..-

- ~ RND-2TD ~ --

- RND-3MD ---

RND-2TD - -

e RND-INM

0 20 40 60 80 100

Elongation at Break()

Figure 2. Elongation at break of various laminates
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AS-ZMD~
- AS-1MD _ _ _ _ _ _

W AS-XTD._____

- RND-9PTD *. , ._
-RND-9PMID

- RND-9TD________
RN -9< ..._.__._.._. __._.._.

- ~.,RND-4TD

~~ ~ RND-6TD ____-

SRND-6Mf ______

- d -- r . . .. ..

-N - .
.. ....

< . R N D - 1 TD ~_ _ _ _ _

0.0 0.1 0.2 0.3 0.4

Tensile Strength at Peak (kN

Figure 3. Tensile strength of various laminates
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Sec) .5 1. 1.52.0

23 Char.o

Resist
to heat NBB

240 Ctr. of
S.Wdth N 8

Resist
to heat B B B......... ...........

250 Ctr. of
S.dt N* B*

- ResistI
to heat: B B B

260 Ctr. ofI
S.Wdth G*N B* 8*

-Resist

20to heat B B B B

270 . of
S.Wdth G* N* B*8

Resistance to heat G: Bottom film is not melted
N: Bottom film is about to melted
B: Bottom film is melted

Control of seal width G*: Edge of seal is clear
N*: Edge of seal is partly clear
B*: Edge of seal is not clear3

Figure 7. Heat Sealirg CharacteristicsI
(RMD# 6 as lop web, RND #3 as bottom web)
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Time
Sec)

Tern

Resist
to heat G G G G

230 Ctr. of
S .W dth G*,,,,••::•• ::.:-.::• .... N* 6

- Resist- __

toeheat G" N B

240 Ctr. of

S.Wdth G* . G* N* B

Resist
to heat G G. B B

250 Ctr. of

Resist
to heat G B B B

260 Ctr. of
S.Wdth G* N' 6' B*

Resist
to heat B B B B

270 Ctr. of

S.Wdth G* B* B* B*

Resistance to heat G: Bottom film is not melted
N: Bottom film is about to melted
B: Bottom film is melted

Co.ntrol of seal width G*: Edge of seal is clear
N*: Edge of seal is partly clear
B*: Edge of seal is not clear

Figure 8. Heat Sealing Characteristics

(RND# 6 as top web, RND #8 as bottom web)
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Time
(Sec)

Tern

Resist G
to heat...... GNB

230 Cft-r. of

Rsist'

to heat ~~~
._ _ _ _ _ .......

240 Ctr. ofG'N
S.W dth .......

Resist
to heat N...B..B

250 Ctr,. of
S.Wdt........ .

tohea B B B

S.Wdth. .... N' B*

tohat NBB B

Resistance to heat G: Bottom film is not meltedI
N: Bottom film is about to melted
B: Bottom film is melted

Control of seal width G*: Edge of seal is clear
N': Edge of seal is partly clear
B*: Edge of seal is not clear

Figure 9. Heat Sealing CharacteristicsI
(AS #2 astop web, AS #1 as bottom web),
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I. Summary

This work is a part of the CRAMTD STP-8 project which deals with
the package development and performance of MRE pouches on a horizontal
form/fill/seal machine. A study is being conducted on evaluating
aluminum/plastic laminates, being stretched formed, to be used for MRE
pouches. To identify suitable laminates, several commercial and custom
made laminates have been obtained and their performance are being
evaluated and compared.

Present work is being conducted on determining suitable dimensions /
shape of the prototype mold. An array of films with varying aluminum
thicknesses has been ordered to be used in the prototype HFFS machine.

H. Objectives

Here are some of the major objectives:

1. Evaluate and characterize aluminum/plastic laminates suitable for
stretch-forming, to be used for retortable MRE pouches.

2. Identify or develop test methods to evaluate the performance of
these laminates.

3. Identify and study the process parameters for stretch-forming of
laminate films into molds.

4. Design the forming mold for the prototype HFFS machine.
5. Study the influences of process parameters and the pouch

dimensions on the extent of product sloshing.
6. Evaluate the mechanical strength and seal integrity of the pouches

produced by the prototype machine.
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1IH. Progress Update UI
A. Prototype mold I

From preliminary results obtained with the use of the bench-top
prototype was concluded that a depth of 6/8" should be adequate. The
military specifications for the final pouch width is 5/8". If the formed
pocket has depth less than 6/8" should not adequately accommodates the
product at the feeding station. Deeper pockets should result in excess
wrinkle when the pouches are evacuated before the sealing stage.

Preliminary test runs where made at T. W. Kutter's (Inc.) Avon
headquarters. It has been used a Tiromat, model 3000, HFFS machine
running the AS-1 film (by Alusingen of West Germany) (see figure 1 for I
description of the film). The first set of formed pockets had approximately a
depth of 6/8". The sides took a "natural" shape by applying compressed air
at 30 psi for one second. A thickness profile diagram of formed pockets is
shown in figure 2. The maximum thickness reduction measured is about
25% of the original gauge. Unfortunately the orientation of the mold was
not the proper one since the longest side was aligned at the traverse direction
of the film. After an engineering of a mold and a reoptimization, a third set
of formed pockets was made. This last set was properly oriented and was
satisfactory as far as total volume capacity was concerned. The thickness
profile is shown in figure 3. It is interesting to note that a critical thinning is
along the longer side of the pocket. Further ahead, in order to standardize a I
most desirable pocket shape, an initial engineering draft was made and sent
to T. W. Kutter (figure 4).

A crucial forming parameter is the deepening ratio which denotes the
relation of the narrow inner side of the package to the depth of the package.
The smaller the deepening ratio the greater the extent of stretching or
elongation of the film required. Alusingen suggests a minimum ratio of 4
with a lateral angle of the pocket not lower than 30 degrees. Smaller angles
can be obtained with higher deepening ratios or in other words with lower
depths of the pocket. In our design (figure 4) we have a ratio of 4"/0.75" or
5.3 and a lateral angle of 29'. It is obvious that the mold design can permit
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the use of a laminate with thinner gauge of aluminum foil than the one that
AS-1 film incorporates.

B. Purchase of laminate films

C. Bond strength

A typical three layer laminate film suitable for retortable pouches
consists, from outside to inside, of polyester / adhesive / aluminum foil /
adhesive / polyolefin. A seal strength will be critically determined from
either the strength of the inner sealable layer or the interlaminar bond
strength between the inner layer and the aluminum foil. In all the laminate
films examined, the inner layer consists of non-oriented polypropylene.
This film is highly elastic with maximum elongation ability reaching about

600%. The two outer layers do not have as much elasticity. Thus the
observable seal strength should depend greatly on the polypropylene -
aluminum foil bond strength.

We attempted to measure the interlaminar bond strength in few of the

examined cold-fomnable laminate films. However we should note that the
measurement method (ASTM, F 904-84) includes the force required to bend
the separated layers, in addition to that required to separate them. Also,
conditioning the specimens, by pre-stretching and/or retorting, it affects the
elastic modulus of the plies as well along with the strength of the adhesive,
and it should be eflected in the bond strength measurement. In any way,
table 1 summarims the measured bond strengths from various films and
treatments.
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Table 1: Bond strength for various films and treatments
(MD strips, I" width)

As is After 20% After 20% I
Film elongation elongation and

retortingi

[ N/m (Ibf/in) I
AS-1 476 258 --

(2.720) (1.472)
AS-2 808 759 876

(4.615) (4.332) (5.002)
RND-3 1714 1032 3

(9.786) (5.892)
RND-6 1065 --

(6.079) I
RND-8 1761 1045

(10.058) (5.966) U
I

With some reserved skepticism we can draw a pattern from the
above data. The initial elongation of the strips by 20% serves as a model 5
for the actual stretch forming of the film. It is very difficult to measure
experimentally the bond strength of film strips cut from an actual formed 3
pocket. The data (from table 1) show that stretched strips show a
decreased bond strength while after retorting the bond strength seems to 3
recover. Not all the films were able to evaluated due to increased stiffness,
presumably, of the adhesive.

I
I
I
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REYINLDS FIELMS

1.2 mil Oriented Polypropylene 0.5 mil Polyestei

Adhesive Adhesive

RND-1 0.7 mil RND-6 0.7 mil
RND-2 1.0 mil Aluminum Foil RND-7 1.0 mil Aluminum Foil
RND-3 1.5 mil RND-8 1.5 mil
RND-4 2.0 mil RND-9 2.0 mil

Adhesive Adhesive

3.0 mil Non-Oriented Polypropylenc 3.0 mil Non-Oriented Polypropylen•

I" ..... MU
ALUSINGEN

1.2 mil Oriented Polypropylene j 0.7 mil Polyestei

- Adhesive Adhesive

AL-I 1.6 mil Aluminum Foil AL-2 0.4 mil Aluminum Foil

Adhesive Adhesive

13.0 mil Non-Oriented Polypropyleni 13.0 mil Non-Oriented Polypropylenj

I

Figure 1. Construction of Available Laminates (Named by Codes)
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650.00

AS-i1, TiromaE 3000. 30 psi, I sec
(Vertical side mold) 630.00

610.00

590.00

570.00

550.00

530.00

510.00

490.00

470. 00

450.00

Figure 2: Thickness profile of formed pocket from 1st trial
at Kutter Inc. using AS-i film
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___ _Trial___ __ __#___3 
650.00

I 610.00

590.00

'7?. 570.00

b 550.00

NN 'L 530.00

I. .510.00

490.00

I 470.00

450.00

flFigure 3: Thickness profile of formed pocket from 3rd trial

at Kutter Inc. using AS-i film
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TT Appendix 4.12

91 Wales Ave.. P.O. BoX 7. Avon, MA 02322 (508) 588-260

October 17, 1990 Quotation #: 00216

Mr. Ted Descovich
RUTGERS UNIVERSITY
Cook College
C.A.F.T.
P. 0. Box 231
New Brunswick, NJ 08903

Dear Ted:

Regarding the feazibilitv study to determine how to incorporate tray sealing ability in the
Tiromat 3000/440 for •he 1/2 steam table tray, we propose that this feasibility study be in
three steps.

After the trays seal flange profile has been determined, we will supply:

Prototype hardware to seal the Half Steam Table Tray consisting of:

(1) Seal Mold with internal support
(1) Profiled Sealing Plate and upper vacuum chamber lid
(1) Seal Support Frame

TOTAL $14,955.00

I These parts can be made to be used in your 3000/440. The filled trays would be feed by
hand into the Tiromats seal station for vacuuming and sealing, and than removed by hand.
This would give you the means to test a wide variety of preformed tray materials and
shapes, through your retort process.

STEP 2

We wouldihat begin to determine what would be the best way to incorporate a tray sealing
system into your 3000/440,taking into consideration the possibility to seal other size trays

* as well.

Design of e following station would be needed:

I Tray De-nesting.

Transport of the tray thru the filling area.

Transfer of the filled trays into the vacuum and seal station.

* Page I of 2

I
I



T W Kutter. Inc. 91 Wales Avenue. P.O. Box 7. Avon, Massachusetts 02322

October 17. 1990 Quotation #: 00216

Mr. Ted Descovich
RUTGERS UNIVERSITY I
Page 2 of 2

STEP 2 - Continued

Transferring finished trays onto a transport system in the cross cutting section, for
cutting and exiting the machine.

Development of a cutting device to cut the lidding material. I
We would provide drawing that would show concepts after STEP 1. that wiil have
established what tray will be technically, weight, material. lidding requirements, product to
be handled and production speeds.

TOTAL DESIGN ENGINEERING $ 40.000.00

STEP3I

Would be to manufacture the needed hardware, modify the programme, and
install and debug the system as needed.

TOTAL FABRICATION AND DEBUGING $126,250.00)

Sincerely,

T W Kutter, Inc. I

Alan A. Ma-is. Jr.I
Sr. Application Specialist

AAM:bjc

Enc.

cc: D. Andronico
J. Balog
R. Merrill
P. Paquette
T. Pile

I
I
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1.0 :ntroduction

This report addresses in part program item 4.5.1 of the CRAMTD

.anaaement :taster Plan. This croaram item reouires a control

strategy plan in accorcance with final process specifications for

the C?.AMTD oilot clant. This report will focus on the horizontal

forming, filling, and sealing machine.

-.0 :!achine Eauiument Soecification

Fioure I illustrates the mechanical design of the pouch line.

There are four naicr stations: Bottom Film Forming, ?roduct Loading

Poucn Filling), ?acxace Sealing, and Package Separation 1cutting).

The bottom formirn station consists of a mold which is raised

until in contact with the film and a vacuum which pulls the film

into the mold. The product loading station provides access to

manual or automatic loading into the open pouches prior to sealing.

The package sealing station is where the top and bottom films are

heatsealed together to form the final package. The package

separation station contains knives which separate and trim the

pouches after sealing.

3.0 Ecuipment Operation

Figure 1 will be used to describe the general operation of the

pouch line. Film and package transport is from right to left. Film

to be formed into pouch bottoms is mounted on a roll at the extreme

riaht and is pulled over auide rollers to open semi-circular zrip-

clips which firmly -rip the outside edges of the film, stopping at

each machine station. An AC drive motor with optical encoder for

digital index lenath control provides precise incremental steps for

crocer cackage reagszration durina forming, sealing, and separation.



I

I

the bottom film roll is empty.

In the bottom film forming station the lower mold assembly is 3
raised until a vacuum can draw the film into the mold for a

programmed time period. Programmed controls are described in I
Section 4 of this report. Proximity switches using magnetic field

measurements control the forming tool positioning in the up and down

positions. When the forming is complete the mold is lowered in

preparation for film advance (indexing) and the next package

generation cycle. Indexing cannot occur until bottom forming is I
complete and the molds are down, again for a programmed time period.

Initial equipment capabilities also include preheating of film,

plug assist forming, and compressed air which is applied from above,

for possible use in future packages using various plastic materials.

It is not anticipated that these will be required during initial I
operation. After bottom forming is complete, the indexing operation

moves the pouches to subsequent stations for loading, sealing, and

separation. However, in the steady-state condition forming, I

loading, sealing, and cutting take place simultaneously with the

film stopped, between indexing. Product loading will be the subject 1
of an upcoming STP and will not be described in this report. 3

Pouches which have been indexed to the package sealing station

will already have been bottom formed and filled. The upper film I

roll is fed to the sealing station by guide rollers. As in the

bottom forming station a switch will interrupt all operations when m

the upper film roll is empty. Positioning controls for the sealing n

operation are similar to the bottom forming station, with 2
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croximitv switches. An internal watchbdog timer Is also used as a

safetv measure.

When uoper and zwer film nave teen crocer-1v positioned for

seaiina, pneumatic cyiinders orovide uniform pressure to insure

multizrack safety welds. Since this is a food oroduct, -ouch

evacuation is reauired. A high speed nozzle evacuation system draws

air out of the couch zust .rior :o sealina.

:n the package separation station controls for solenoids

.rov..e exact timina for lift and zut coerations while film is at

rest. Longitudinal cutters reauire no controls.

Finally, elimination of waste, not shown in Fiaure 1, is

controlled by the programmed setting of an output bit which opens a

vacuum canister plugged into any .-acuum port.

4.0 Horizontal Formina/Fillina/Seaiina Machine Control Strategy

Section 3.0 described the overall operation of the horizontal

forming,'filling/seaiing machine. :n this section we describe theI
:ontroi hardware and software confiauration.

4.1 Control Hardware Configuration

The control hardware for the pouch forming/filling/seaiina line

is shown in Figure 2. All programmed automatic controls are

contained in the "SMART" 'System M.onitoring and Reporting, Tiromat)

system.

Malor components in the S:.ART system are the -roarammable

:ontrc`Ier, PLC Z,17, manufactured by the Allen-Bradley Company, the

LS: _11,23 comouter .-:th its assocrated disiav monitor, keyboar

and crinter, and the communications module which provides :nterface

tor-: zetween tne :•;o. Also a oart of the SIART system, zut not

Im u mm••



I

shown, are Input/Output modules for the PLC 2/17 which contain the

necessary circuitry to =nnect both the input devices from the

various sections of the pouch forming/filling/sealing line to the 3
PLC and the output devices from the PLC to these same sections.

Input devices provide the conditions in the line (positions, I
temperatures, etc); output devices react to action commands (turn

on, turn off, increase temperature, etc.). Types of input/output

modules will include: 3
(a) Digital Encoder/Counter Module: This counts and encodes

into 12-bit binary numbers, pulses provided by the high-speed I
optical beam counter attached to the indexing motor, allowing

decisions based on comparisons with specified values stored in the

PLC. This is used to control the length of time the drive motor is 3
allowed to run and the times at which speed will be changed, which

in turn controls how far and how fast the bottom film is advanced U
each index.

(b) Master Analog Input Module: Up to 8 analog signal device

sensors may be scanned. For each analog voltage of 0-5 volts the 3
magnitude is converted to a 12-bit 3-digit binary coded decimal

value which is stored until it can be transferred to PLC memory for i
use in making decisions about process control parameters. If more 3
than 8 analog input device signal levels are required, an Expander

Analog Input Module is used to provide seven additional inputs. 3
(c) 24-Volt = Input Module: This provides interfacing

between on/off voltage levels originating from up to eight switches I
such as limit, selector, push-button, and proximity switches. Three 3
modules are used, p•vidizg 24 input points.
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d) :4-Volt DC cutout module: This outputs 0 or 24 volts DC

Io turn cn or off up tc 8 devices such as indicators or solenoids

when enabled by the PLC Z.17 orocessor. Five are used, ýrovidina 40

outout Doints.

The Allen-Bradley PLC 2/17 contains the programmable controller

microprocessor and memory. It is capable of monitoring and

controlling up to 128 .nut/output devices that may be wired to the

inout/output modules described above. The PLC (or processor)

examines data from inout devices via input modules, processes the

data according to the crocram stored in its memory, and transmits

data to control output devices via output modules.

The SMART system Is controlled by a Digital Equipment

Corporation (DEC) rlicro/PDP-!l computer system containing an LSI

11/23 Central Processing Unit (CPU) and memory, a monochrone display

monitor, a keyboard, and a line printer. This computer system is

used to provide the PLC with the information that its program needs

I to control the actions and functions in the horizontal

3 forming/filling/sealing machine. While the PLC operating program

contains instructions which control indexing, raise and lower

I tooling, apply vacuum, seal the package, start and stop cutting, and

check film rolls, it needs information as to whether the machine is

configured for bottom or top and bottom forming, what type of

3 forming tool is installed, whether a nozzle is being used for

evacuation, -what type of index drive motor is installed, what time

3 oericds %,;ill be used fcr eact of the process steps, etc. The

purpose cf the PDP-11 computer system is to provide this information

throuan :he Interaction of its operating program with the machine

II --
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operator who uses its display monitor output and keyboard input.

Operators can also monitor real-time critical package generation

values, such as sealing and forming temperatures and pressures,

voltage levels, and valve positions, and can make on-line

adjustments of parameters. Examples of services and facilities I
provided to the user by the PDP-11 monitor and keyboard will be

given later in this report.

The PDP-11 system also controls the printing of package

identification upon top film roll prior to pouch sealing and

separation. This is indicated in Figure 2 but is not shown in I
Figure 1.

4.2 Control Software

The flow chart in Figure 3 indicates the general structure of

the control logic. This software is the responsibility of the

subcontractor and is loaded into th* PLC via the Programming Port I
shown in Figure 2. Figure 3 does not show all of the program steps

just as Figure 2 does not contain all of the process control input

and output devices, but we can step through the flow chart and

relate each programmed step to the control hardware which provides

input data and output actions in Figure 2. I
In Figure 3 the PLC program is represented by programmed tests

and decisions, indicated by diamond shapes, and PLC output signals,

indicated by rectangles. Inputs signals to the PLC, provided by

input devices such as process sensors, timers, and proximity

switches, can be inferred from the labels in the diamond shaped I
decision symbols.

Referring to Figure 3, after we start the program running, the
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program tests whether ail cf the service lines are turned on. These

services include vacuum, air supply, ;as supply (if used), and

electric power. if these have been turned on, input signals will

have caused the PLC to write cnes in a specific memory area called

the input image Table. if these bit locations contain ones, the

answer to the test is yes and the program proceeds to the next test.

if the answer to the test is no, then the program will continue to

make Ois test during repeated input/output scans, until the answer

is yes.

The second test indicated is whether three manual switches are

all turned off. The emergency switch is self-explanatcry. The

maintenance switch is turned on when any maintenance routines,

scheduled or unscheduled, are performed. The tool change switch is

turned on when tools such as the bottom forming mold are being

changed.

in the third test shown in Figure 3, as stated in section 3.0,

the program will prevent operation when the bottom fill roll is

empty.

if we follow the YES outputs from these first three

test/decision symbols we see that when all these conditions are

satisfied the program will enter :he first rectangle and enable the

bottom forming tool to be raised. in this and other rectangles

"enacie" is used rather than a ccmmand such as "raise forming :col''

because the complete program may require other conditions to be

satisfied.

when the tool is in the proper position, detected by the bottom

crcximi:y switch, :he program arcceeds to enable :he cottom formina



I

operation (in this case the drawing down of the film into a mold by

means of a vacuum) to take place.

During steady-state operation of the line, filling, sealing,

and cross cutting may take place simultaneously with bottom forming

because the film is not advancing (indexing). For this reason the 3
flow chart shows that filling can be enabled as soon as bottom

forming is enabled. The same is true of sealing providing the top

proximity switch indicates that the sealing tools have been

correctly positioned.

Inputs and tests which prevent filling and sealing during

startup, before the first bottom-formed films have reached the

filling and sealing sections, are not shown.

Cutting operations (lift and cut) and printing of

identification data on the top film can also take place

simultaneously with bottom forming. Subject to other conditions n

trim can be chopped and disposed, and data can be logged to the LSI

11/23 in accordance with its program.

Finally, when inputs to the PLC indicate that bottom forming

has been completed, the indexing motor can be enabled to advance the

film. Indexing can only take place when tools are down. After I
indexing, the control program loops back so that all safety and

operating checks can be made again as the cycle repeats.

5.0 Operator Interface

Of the SMART system components shown in Figure 2, the monitor

and keyboard provide the complete operator interface to the control I
hardware for the pouch forming/filling/sealing line, the role once 3
held by PLC indicator lights, push buttons, dials, toggle switches,
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ýtc.. Screen di4solavs -.rovide ooerators -with detailed system and

I rocess information, features -..:nicn may be chanaed or added, and

nno.ces wnicn may ce mace. Throuan keyboard commands an coeratcr

may select different features, :hanae parameters such as limit and

set coints, and inout _nfcrmation. A typical display provides

information ana instructions to be followed, when an operator does

I not understand the dispiay or does not know what to do, he can press

-he HELP key for cuidance.

"ike many software cackaaes available today, -he S:IART system

3 orcvides a menu dr::en a!ispiay. Figure 4 illustrates the Master

M..enu wnich zoverns the :noice of many specialized displays including

more specialized menus. The "cursor" arrow in the left hand margin

3 may be moved up and down by depressing appropriate keys (with

arrows). The choice can then be activated by pressing the ENTER or

3 RETURN key.

By selectina '!!onitor Tiromat Operations" in Figure 4 an

additional iis'iav is provided to allow the operator to examine

critical parameters specified in the PLC program presently running,

alona with the actual values measured by the machine's sensors.

Examoles would be, for seal temperature, the setpoint in degrees

celsius, the low limit, the actual temperature, and the high limit

along with, for seal pressure, the setpoint in pounds per square

inch, the low limit, the actual pressure, and the high limit. A

second dispiay may ce selected for the state of the line's safety

I circu:ts, :ooiinq water, ,overioads, low film, and emergencV stco.

The SHIFT :NFORMATrDN refers to the workshift and crovides

_nf::matczn cn thie cper-:zr'cz name, the product ioinc througn t.-e

I9I
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line, :he lot number, and the manufacturers of important supplies

such as films, and the lot numbers of these supplies. :nformation

provided by the operator using this display is recorded in Audit

Trail records and included in Audit Trail reports.

Manual Film Infeed, :nitial Film Seal, and Tooling Change are 3
used to request special instructions to the operator, and to place

the machine in a condition which inhibits all movements or

operations. The special instructions to the operator include what

switches to turn on, such as the Emergency Stop Switch, what

switches to inspect, what specific steps to take and in what order, I
and how to return to normal operation. 3

Of the remaining Master Menu options, Create/Maintain Operating

Programs allows many types of changes to be made to up to 50 3
different pouch producing operating parameter programs or to create

a completely new program. The Password Information option allows I
the control of user access to SMART system features by creating a

users access file for up to 20 users. Diagnostic/Maintenance

provides detailed and lengthy step-by-step choices and procedures

for finding the causes of malfunctions, including diagnostic testing

which can be run and observed either when the line is running or

when it is not running. 3
The Audit Trail Parameters option allows an operator to

construct and define a detailed history relating such events as user i

access, out of tolerance conditions, time/date of occurrence, and

record generation frequency. This can be helpful in reviewing past

events for the purpose of improving future operations. The 3
specialized Audit Trail Parameters Menu also allows the user to

-10- I



select a scratcroad c-trin and :i enter :r read scratcn.ad messages

:o `r rom other system users. This feature is not :elated to audit

traizs cut has ceen included here -c avoid lenatrenini the master

:nenu.

5.0 Eummarv

-his document 4escribes the controi strategy for the horizontal

form1nz,'fiiling/seaiinq machine. -t is meant to be used 7o inform

indiv_`uais concerned *.:ith these deveiccments and to serve as a

worKinz document -or further ennancements.

The four figures crovide a ccncectuai v:lew cf the nhysical

line, :hie control hardware, :he PLC crcaram, and a user interface

menu _Ispoay. Sections 3.0 on the equipment operation, 4.1 on

control hardware, ;.2 on control software, and r.O on the operator

interface provide more detailed expianations of the illustrations

and the role which the control hardware, software, and user

interface have in the automation ccntrzin strategy of the couch

ermino filling/seaiina .ine.
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I
I SI. Introduction

This work is a part of the CRAMTD STP-8 project which deals with the package

development and performance of MRE pouches on a Horizontal Form/Fill/Seal (HFFS)

machine. A study is being conducted on evaluating aluminum/plastic laminates, being

stretched formed, to be used for MRE pouches.

The objective of the present work is to determine the status of MRE pouches

produced in the HFFS Tiromat 3000 machine, identify and study the process parameters
for stretch-forming, and evaluate the current forming mold.

A number of pouches were produced on the Tiromat using the correct amount of

ingredients for beef stew MRE (MIL-B-44059C). The ingredients were pre-weighed and

manually placed in the formed cavities. The machine was operated at 17 cycles per minute

with Alussuise "Flexalcon" film (coded as AS-1 and AS-2 films). Finally, all the pouches

were thermoprocessed.
The pouches were examined for compliance to military specification "Packaging

and thermoprocessing of foods in flexible pouches" MIL-P-44073C.

II. Results and Discussion

I A. Current mold

At 5/23/91 the depth of the cavities in the forming mold was 27.1 mm (1.07 in).

Lateral angles are as designed.

I B. Pouch Preparation

i (1) Composition of beef stew with dehydrofrozen potatoes (MIL-B-44059C)

Ingredients Weight
(g)

Beef. diced 92.4
Sauce 93.6
Potatoes, diced 17.0
Carrots. diced 17.0
Peas 6.7

I Total 226.7 (8.0 oz)

I
I 2 i
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Eighteen out of twenty-eight pouches were weigh ed and the result is shown below.

The mean net weight is a little lower than the required in the military specifications. The

most possible cause may be that some sauce was stuck on me cup, while manually filling

the formed cavities, so the weight of the transferred sauce and the net weight were reduced..

Weizht measured Weight required

mean 7.9 oz _8.0 oz
min. 7.8 oz _ 7.5 oz

(2) Sealing Process Conditions U
Temperature 225 and 230 'C
Heatng Time I sec
Vacuum -0.96 bar for I sec I

C. Residual Gas Test
Non-Destructive Test (NDT) was conducted for all 28 pouches. The measured

residual gas is as follows:

Max. 8.01 ml I
Min. 5.24 ml
Mean 6.08 ml

Destructive Test (DT) was conducted for five pouches. The pouches were opened

under the surface of water and the collected residual gas was a little less compared to that of

NDT (for detail see appendix). All the produced pouches were under the 10 ml maximum

level of residual gas required in the military specifications.

D. Seal Strength Test I
(1) Sampling

Fin seal samples from five pouches were cut. Eight sample seals were taken from

each pouch. two from the middle of each side. The width of specimen was 1 inch and the

length was 2 inches in each side of the seal.

(2) Test Results

The results were compared with those obtained from the Sentinel laboratory sealer. I
3

...... .....



Seal Strength
N/rn (lbfin)

Temperature Tiromat Sentinel

225 3752 (21.4) 2909 (16.6)
230 3846 (22.0) 3047 (17.4)

U Both results show that the seal strength increases as the sealing temperature

increases. The Tiromat pouch machine seems to be more effective than the Sentinel heat

sealer. However, secondary sealed areas were detected, outside the normal sealing area.

in the examined pouches. This might be objectionable from the DoD although is not

mentioned as a defect in the military specifications.

I E. Burst Strength
Three of the pouches, sealed at 3000C. were tested for conformance to militaryI= specifications for internal pressure resistance (MIL-P-44073C) and were found to be within

the tolerance limits. The pouches were restrained between two rigid plates spaced 0.5 inch
apart. pressurized by air to 20 psig for 30 seconds, and then examined for separation or

yield of the heat seals. Burst of the pouches, under these restrained conditions, were at

pressures greater than 30 psig.

F. Food Inspection of Compressed Pouches
To achieve the acceptable width for these pouches. complying to the military

specifications. few of the produced pouches were compressed before the retort process.
Five pouches. 3 compressed and 2 regular, were opened and the food was

inspected. The beef chunks and the potato cubes in all of the pouches were found to be in
good shape. The color of beef in the cutting-surface was acceptable.

I Pouch # 7 (Compr.): About 30% of carrot and peas damaged.
8 (Compr.): About 100% of carrot and peas damaged.
12 (Compr.): About 50% of carrot and peas damaged.
21 (Reg.): A little (<I0%) carrot damaged.
22 (Reg.): No damage at all.

4I
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G. Fluorescein Dye Test
Two pouches (# 9 and 27) were tested for presence of nonvisible leaks with the I

fluorescein dye test according to military specifications. No penetration through the seal or

elsewhere was found.

H. Thickness Measurement of Pouch Abdomen I
One pouch abdomen was measured for thickness distribution. The unstretched film

thickness was 6.79 mm and the minimum thickness measured was 4.95 mm (73 % of the

initial thickness). The profile shows a rather even thinning across the bottom of the pouch.

where the thinnest points of the formed cavity were also located. 3
I

III. APPENDIX I
Test of residual gas for pouches 1 page

Seal Strength test report 3 pages

Data for thickness of pouch abdomen I page
Thickness profile for pouches 1 page

5
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TEST OF RESIDUAL GAS FOR POUCHES
May 29,1991

Pouch No. Wt. Mano. Atm. Gas(NDT) Gas(DT)
(g) (mmHg) (mmHg) (ml) (ml)

1 19.06 192 759 6.45 6.00
2 19.58 190 759 6.54 6.00
3 18.7 188 759 6.16
4 19.48 178 759 5.97

19.43 195 759 6.72
6 18.34 218 759 7.39
7 20.44 182 759 6.45
8 20.12 170 759 5.81
9 18.43 192 759 6.24I1 0 20.66 1 85 759 6.66

1 1 20.08 157 759 5.24
1 2 20.52 1 60 759 5.48

13 18.63 195 759 6.44
14 17.96 234 759 8.01 7.50
15 19.35 181 759 6.06
16 20.24 164 759 5.58
17 20.2 166 759 5.65
18 19.98 170 759 5.77
19 18.89 185 759 6.09 5.80
20 18.93 179 759 5.84 5.40
21 20.91 162 759 5.67
22 20.48 156 759 5.30
23 20.24 159 759 5.36
24 20.19 160 759 5.39
25 19.21 180 759 5.97
26 18.37 188 759 6.05
27 19.09 184 759 6.11
28 19.37 179 759 5.98

Max 8.01
Min 5.24
Mean 6.08
Stdev 0.61

I
I
I
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Rutgers University
Dept. of Food Science. Cook College
Packaging Laboratory

SEAL STRENGTH TEST REPORT

IOperator Name: Xuan-Fei Wu Test Date: 6/4/91

High Initial Strain Rate Tensile Test - S.I. Analysis Date: 6/6/91

Instrument Type: Instron 4201 Film Name: Pouch prod.
Crossheao Speed (mm/min): 254 Film Thickness (mm): aprx. 0.1
Gauge Length (mm): 50.4 Grip Distance (mm): 50.4
Temperature (°C): aprx. 23 Width (mm): 25.4
Humidity (%): aprx. 50 Sample Rate (ptsisec): 10

Sample Specimen Displcment % Strain Load Area to
ID Number at at at Yield I

Peak Peak Peak Point
(mm) (%) (KN/IN) (J)

SAS01-31 1 11.88 23.39 0.0813 0.00045

(Poucn#1) 2 18.12 35.67 0.0989 0.00009
3 13.89 27.34 0.0799 0.00139

SEAL TEMP. 4 11.05 21.75 0.0944 0.00165
225"C 5 8.17 16.08 0.1062 0.00005

6 13.83 27.22 0.0910 0.00524
7 6.04 11.89 0.1169 0.00071

Average 11.85 23.34 0.0955 0.00137
Standard Deviation 3.69 7.26 0.0123 0.00168

SAS01-02 1 16.56 32.60 0.0983 0.00002
(Pouch#2) 2 6.49 12.78 0.0907 0.00265

3 3.51 6.91 0.0976 0.00467
SEAL.TEMP. 4 5.64 11.10 0.0887 0.00363
225°C 5 5.29 10.41 0.0891 0.00343

6 6.29 12.38 0.1027 0.00118
7 4.54 8.94 0.0942 0.02093

5.82 11.46 0.0996 0.00037

Average 6.77 13.32 0.0951 0.00461
Standard Deviation 4.07 8.02 0.0052 0.00680

I
I
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Rutgers University
Dept. of Food Science, Cook College
Packaging Laboratory

SEAL STRENGTH TEST REPORT ....

Operator Name: Xuan-Fei Wu Tet Date: 6/4/91High Initial Strain Rate Tensile Test - S.I. Analysis Date: 6/6/91

Instrument Type: Instron 4201 Film Name: Pouch prod.Crosshead Speed (mnvmin): 254 Film Thickness (mm): aprx. 0.1Gauge Length (mm): 50.4 Grip Distance (mm): 50.4Temperature (=C): aprx. 23 Width (mm): 25.4Humidity (%): aprx. 50 Sample Rate (ptsisec): 10

Sample Specimen Dlsplcment % Strain Load Area toID Number at at at Yield
Peak Peak Peak Point

(mm) (%) (KN/AN) (J)

SASO1-14 1 6.02 11.85 0.0922 0.01450(Poucn#14) 2 5.38 10.59 0.1199 0.00318
3 5.60 11.02 0.0799 0.00002SEAL.TEMP. 4 7.75 15.26 0.1050 0.00175230°C 5 5.34 10.51 0.0866 0.00090
6 5.19 10.22 0.1158 0.001257 7.00 13.78 0.0989 0.00202
8 7.04 13.86 0.0969 0.00001

Average 6.16 12.14 0.0994 0.00295Standard Deviation 0.97 1.91 0.0137 0.00478

SASOI-19 1 8.19 16.12 0.1046 0.00248(Pouch#19) 2 7.05 13.88 0.1008 0.00000
3 9.80 19.29 0.1032 0.01077

SEAL TEMP. 4 12.84 25.28 0.1089 0.00003230°C 5 5.56 10.94 0.0925 0.000026 12.12 23.86 0.0882 0.00391
7 4.58 9.02 0.0890 0.00005
8 8.89 17.50 0.0860 0.02754

Average 8.63 16.99 0.0966 0.00560
Standard Deviation 2.92 5.76 0.0087 0.00960
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Rutgers University
Dept. of Food Science. Cook College
Packaging Laboratory

SEAL STRENGTH TEST REPORT

Operator Name: Xuan-Fei Wu Test Date: 6/4/91
High Initial Strain Rate Tensile Test - S.i. Analysis Date: 6/6/91

Instrument Type: Instron 4201 Film Name: Pouch prod.
Crosshead Speed (mnvmin): 254 Film Thickness (mm): aprx. 0.1
Gauge Length (mm): 50.4 Grip Distance (mm): 50.4Temperature (OC): aprx. 23 Width (mm): 25.4
Humidity (%): aprx. 50 Sample Rate (ptswsec): 1 0

Sample Specimen Displcment % Strain Load Area to
ID Number at at at Yield

Peak Peak Peak Point
(mm) (%) (KNIIN) (J)

(Pouch#20) 1 5.73 11.28 0.1038 0.00043
2 11.96 23.54 0.0899 0.00117

SEAL TMP. 3 5.42 10.67 0.1150 0.001132300C 4 5.82 11.46 0.1064 0.00312
5 10.85 21.36 0.0919 0.00120
6 10.43 20.53 0.0838 0.00002
7 10.72 21.10 0.0885 0.00155

Average 8.70 17.13 0.0970 0.00123
Standard Deviation 2.68 5.27 0.0106 0.00091

I
I
I
I
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Appendix 
4.15

September 18, 1991 m

TO: Files

FROM: Neal Litman /-

RE: STP# 8 - Tiromat Pouch Sealing Tests

As a result of the pouch seal tests conducted on September 17, 1991, the
flashing problem was investigated further. Pouches were filled with product
at several temperatures. The results are as follows:

1. 6 pouches were filled with 8 ozs. of Antifreeze solution at 1FW
and vacuumed to approximately 6cc residual gas level. Seal quality was very
good. No evidence of flashing or splashing.

2. 6 pouches were filled with 8 ozs. of water at approximately 50F 3
and vacuumed to approximately 6 cc residual gas level. Seal quality was very
good. No evidence of flashing or splashing.

3. 6 pouches were filled with 8 ozs. of water at approximately 120F m
and vacuumed as above. Pouches exiting the seal chamber had water above the
upper film. The pouches were not sealed. m

4. 6 pouches were filled with 8 ozs. of beef stew, the gravy was
approximately 40F with a viscosity of approximately 3500cp and filled on top
of the particulates. The pouches were vacuumed as above with no visible signs m
of flashing. Upon careful examination of the pouches, it was discovered that
gravy had been drawn onto the seal area, possibly by gasses entrapped between
the solids or mounded gravy squeezed out in the seal chamber.

5. 6 pouches were filled with 8 ozs. of beef stew, the gravy was
approximately 40F with a viscosity of approximately 3500cp and filled below
the particulates. The pouches were vacuumed as above with no visible signs of
flashing. Pouch seals were very good. The residual gas was approximately m
6cc.

The conclusion from these experiments are; gravy temperatures must be below 3
40F (military cold fill method) to avoid flashing. Viscous gravy when filled
on top of the meat and vegetables may contaminate the seal.

cc:(/T. Descovich 3
A. Sigethy
R. Bruins 3

I
I
I
I



REPORT ON REYNOLDS FILMS Appendix 4.16

S5P3. 1991

Retort No.: R911002B
Food in pouches: 8 oz. of beef stew

Film Name Pouch Forming Mold Vacuum * Delarnination. Res.Gas
No. Depth

(mm) (spots) (ml)

Before After
___ __ __ __ __ __ __ __ __ __ ___ __ __ __ __ Retort ** Retort _ _ _ _

SI, 1V- 1 manual 25 yes Reor Reor

RND-22G 1 V-2 manual 25 yes 0 0 8.7

(Item 1 ) 1-1 manual 25 no 0 0

1 1-2 manual 25 no 0 0

dl manual 30 yes 0 8

I 2V-1 manual 25 yes 0 0

I RND-23 2V-2 manual 25 yes 0 0

(Item2) ,, 2-1 manual 25 no 0 0

2-2 manual 25 no 0 0
d2 manual 30 yes 0 2

V 3V- 1 manual 25 yes 4 same as
RND-24G 3V-2_ before

i RND-24G 3V-2 manual 25 yes 0 0

(Item3) 3-1 manual 25 no 0 0

IG, 3-2 manual 25 no 0 0

,_ d3 manual 30 yes 0 1

v' GIO Auto 25 no 0 >30

RND-21G G1l Auto 25 no 0 >30

v G12 Auto 25 yes 0 >30 8.4

I G13 Auto 25 yes 0 >30

Manuaily vaccumed
i **Before retort but after forming and sealing

I '-



REPORT ON REYNOLDS FILMS

S•'-,1 17, 1991

Retort No.: R911016A
Food in pouches: 8 oz. of beef stew

Film Name Pouch Forming Mold Vacuum * Delamination. Res.Gas

No. Depth

(mm) (spots) (ml)
Before After

Retort ** Retort

1M-1 manual 25 yes 0 0

1M-2 manual 25 yes 0 0

RND-22G 1MD-1 manual 30 yes 0 0 16.77

(Iteml) 1MD-2 manual 30 yes 0 0
1T -

IT manual 25 yes 0 0

ITD manual 30 yes 0 0

2M-I manual 25 yes 0 0 13.07

RND-23 2M-2 manual 25 yes 0 0

(Item2) 2MD-1 manual 30 yes 0 0

2MD-2 manual 30 yes 0 02- -
2T manual 25 yes 0 0

3M-I manual 25 yes 0 0i

RND-24G 3M-2 manual 25 yes 0 0 15.49

(Item3) 3MD-1 manual 30 yes 0 0

3MD-2 manual 30 yes 0 0

3T manual 25 yes 0 0

3TD manual 30 yes 0 0

21M-1 manual 25 yes 0 >30

21M-2 manual 25 yes 0 >30 5.99

RND-21G 21MD-1 manual 30 yes 0 >30

21MD-2 msual 30 yes 0 >30

21T tI3 al 25 yes 0 >30

21TD mual 30 yes 0 >30
* Manually vaccumed
"*Before retort but after formixg and sealing

--2- I
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Appendix 4.18 3
Packaging Lab

Fooa Science Dept.
Rutgers University

- Literature search provided very limited results

"+ Reynolds Metals Co. produced eight (8) experimental
aluminum laminated films in their pilot plant

- Non-colored films
- Aluminum thickness ranged from 0.7 to 2.0 mil
- Two families of films: a) PET as outer layer

b) OPP as outer layer

"+ Alusuisse sent us their commercial film which has the trade
name "Flexalcon" (AS-i, 2)

- Non-colored films
Formable bottom film has OPP as outer layer =

- Top film has PET as outer layer

"+ Worked closely with Mahafffy & Harder Engineering Co.
- No significant progress

-Films were evaluated with various techniques including
tensile tests and thickness profiles

- Preliminary drawings of formed packages were made i
- A bench-top forming unit was constructed

- Initial package designs were drawn

- Tiromat 3000 HFFS machine was selected

+ Alusuisse sent us a four layer film intended for the
institutional size package (AS-15)

- Non-colored film

- In cooperation with T.W. Kutter mold designs were finalized i
"+ Alusuisse produced two (2) experimental aluminum laminated

films 3
"+ First film had coloring outside and was coated with a laquer as a

protective layer
- Tests showed that the color was not resistant enough to

scratches during handling and retort
"+ Second film had coloring incorporated inside the outer adhesive

- Tests showed that the film was delaminating after retort

"+ Reynolds Metals Co. produced three (3) experimental
aluminum laminated films in their production plant (RND-11G, *
12, 13G)

- One was non-colored while the other two were reverse printed

..\_ i



I
- Aluminum thiclkess ranged from 0.8 to 1.2 mil
- Extensible PET as outer layer
- Tests showed Uat the films were inadequate for high speed forming

I -Forming molds in Tiromat 3000 were modified so that the
depth can be changed at will

+ Reynolds Metals Co. produced one (1) experimental
aluminum laminated film in their production plant (RND-21G)

- A new laminating procedure was used
- Coloring was incorporated inside the outer adhesive
- Composition ofthe film: 1.2 mil OPP/colored adhesive/1.75 mil

aluminum foi/aL1hesive/3.0 mil PP
- Tests showed very good forming characteristics but there was some

delamination after the sterilization procedure

+ In collaboration with Reynolds Metals Co. and Lord
Corporation, Erie, PA (laminating adhesives experts) we
formulated a better performing film (RND-22G, 23, 24G) than

I the previous one (RND-21G)
- Tests showed that there was no apparent delamination in the

pouches produced
- Forming characteristics were very good (tested on the bench-top

forming unit)I
I
I
I
I
I
I
I
I
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Appendix 4.19

MEE MATERIAL POUCH COSTS I
Preformed 8 ozoDouc~h

Cost = $113.57/1000 pouches

Pouches from rollstock I
Top roll stock, cost = $591.84/1000 yds.

Bottom roll stock,cost = $629.68/1000 yds.
Total cost =$1221.52/1000 yds.

@ 15 pouches/yd. Cost = $81.43/1000 pouches
Material Cost Savings =$32.14/1000 pouches I

Note: Costs supplied by Reynolds Metals Co.and are based on a four 3
million pouch production order. Savings will vary depending on
production order size and supplier.

l ! !I



Appendix 4.20

CRAMTD

TO: T. Descovich

FROM: Neal Litman

RE: STP# 8 - Tiromat Final Pouch Run

MRE pouches were made to demonstrate Tiromat equipment capability for STP #8
Final Report. Beef Stew per MIL-B-44059C was manually filled in pouches using
the cold fill method. The production rate was reduced to compensate for the
in-house Food Science Building air compressor which does not provide
sufficient quantities of air for maximum production rate. The Tiromat
operating parameters and operating program are attached.

Results of pouch examination after retort are favorable:

2) Residual Gas was approxizately 6.5cc per pouch which is less than the
10cc maximum specified.

2) Seals passed internal pressure test with several occurrences of minor

seal creep. All pouches remained sealed after retort.

3) There was no evidence of product flashing from pouch evacuation.

4) Film delamination was observed on the formed web. Film used was
Reynolds lot RND-21G-1 since film from later lots (RND-22G, 23G and 24G) were
not available for this test run. [See Appendix 4.16]

5) Production rate was 40 pouches per minute. With a proper air supply the
production rate would have been 88 pouches per minute. A production rate of
102 pouches per minute would be acheived by increasing the index velocity and
shortening the vacuum timer setting.

The production rate was less than the design rate because vacuum time was
increased to assure very low residual gas levels. Seal contamination due to
splash, slosh or flash was not observed. It is concluded that the Tiromat can
produce MIL spec quality pouches with the exception of film delamination.
Laboratory tests on a new Reynolds film were free of delamination.

Attachments:Tiromat Operating Paramters
SMART System Operating Program Listing: Process Capability
Instrumentation Chart: Final Pouch Test



TIROMAT OPERATING PARAMETERS

Date: /2/*1/?l
Tiromat Operating Program (attach copy):/4o•&-S ,,, ,
Film: Bottom Web (lot#): .- y,'.• •'D- ",/G-/

Top Web (lot#): A- IV !:5,,C A5-2 -

Forming Station: y,4 46si-h7-

Station Position (distance from mark): c-c.' Forming Station Shim (total leg height)
Incoming Air Pressure Regulator: aaiq /c/ &'2 0 0
Forming Air Pressure (from SMART): /2 , .__ _2 ,
Forming Mold Tooling: ,.:, , 2 from 1
Package Depth: /- .' " above
Package Volume (approximate):/oz 125Y.03 462 _2..5 y 5

Filling Station:
Product Filled: ?,e-i_ 5Fi-ew ,ij,- '-4'CC
Product Formula: lDlPn[e. n Wt/Pkg Ienratur. EUr

2. A•3,-.1 n /'t1 /17

4. 3,,v &,/.2•• 7"

Tamping: 
fmýa5I,-

Vibrating Station Depth: /. ; 5"
Sealing Station:

Station Position (distance from mark): i-C. Seal Station Shim (total leg height):
Incoming Air Pressure Regulator: . ic'/ "c ' 4," 0 0 c. "
Seal Pressure (from SMART): 5& 2 1° -

Seal Rubber Design: /54.,v m N, ,
Seal Rubber Durometer: [70 white] 3L. 6  above

Upper Chamber Ball Valve: (4 open] 3/2 0O3 4 0
Lower Chamber Ball Valve: ope
Vacuum Equilization Valy,3 .(no equil:[outi

Evacuation Method: ttandardlIoz e nrozzle/gas flush]
Vacuum Level Method: timer product temperature
Target Residual Gas Level: ,c

Cutting and Punching: Circular Dina Knife Position:
Punch #1 Position (from mark):c.c" Pressure: ';
Punch #2 Position (from mark): c.c" Pressure: 4/1,
Punch #3 Position (from mark):-c-.2Pressure: JA/? s,

Index Motor Controller:
Acceleration Time (mode 1): o.' -c 9•*
Deceleration Time (mode 3) L./ -.cc.
Max. Speed (mode 6): /'•.2-. #2z
Stop Mode (mode 14):qf0 amp to stopj
Speed (mode 18): / o H -,z

Misc: Air Compressor: ,eo-,l) Sc-Y't,, 4L, ('-c c•-,
Minimum Receiver Tank Pressure: 15:q- '

Maximum ,kir Flow Rate: 75 CA,c,-1
Tiromat Production Rate: /;; 7 CLC-;/A0.v--/'

Vacuum Pump Used:41 (scERAQOJ
Vldeojet Printer A Label: .,- .,, st--/-
Videolet Printer B Label: ,I•ti- •,
Package Count: Filled: /'-' Unfiliha. .-ýc

qv. n , -,
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Appendix 4.21 1
I

Instrumentation Methods for Quantifying and Enhancing

Packaging Equipment Capability

I. Abstract

Performance of the CRAMTD Tiromat 3000 Horizontal Form-Fill-Seal packaging
machine was enhanced by a method of measurement and analysis of interrelated
operations. The method included a personal computer based data acquisition
system and existing Tiromat sensors. Optimization and coordination of events
within the system (numerous closely coupled operations) were made to both
mechanical and electronic controls. Cycle (production) rates, quality of
packages and control of product slosh (a problem for intermittent motion I
machinery) were improved. The techniques described have useful applications
during equipment installation, measuring equipment performance and monitoring
package quality.

II. Objectives

Develop a method of electronically measuring operating conditions of a I
packaging line.

Improve equipment performance through optimization of operations.

Quantify performance and establish a baseline.

Aid the installation and de-bugging of new machinery. I
Identify improvements to machinery design.

Develop methods that are effective for monitoring package quality. I

III. Summery

A computer base data acquisition system was sucessfully used to monitor
equipment sensors. Incoming air pressure, vacuum level within the seal
chamber and the index motor controller were measured in real time and recorded I
electronically on computer disk for analysis. The resolution and accuracy
were adequate for detailing equipment capability. Scan rates up to 132 data
records per second were acheived.

The indexing motion was optimized for 6 velocity ramps. The modes produce
increasing acceleration/deceleration and a corresponding decrease production
cycle time. Higher accelerations are suitable for solid materials. Slower I
motions are used for liquids or flowables since seal contamination must be

avoided.

Pouch residual gas levels have been correlated to Evacuation Timer Settings. I
The influence of compressed air suppy on equipment operation has been
documented. The air requirements and system limitations have been measured.
The in-house air compressor is inadequate for high production rates. There is
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a large pressure drop in the Tiromat air distribution manifold, possibly due
to undersized piping.

Tiromat system performance has been quantified. This data is useful for
calculating impact of an operational change, for calibrating performance of
interrelated functions, and for diagnDsing component problems. A comparison
of the baseline operating mode to the original installation show a significant
improvement in both package quality and production rate.

Instrumentation data has been exchanged with the equipment manufacturer.
Potential design changes to the vacuum system, tool lift system and PLC
programming have been identified.

The data acquisition system may be an alternative to the SMART (System
Monitoring And Reporting Tiromat) System.

IV. Background

The Tiromat was manufactured by Kramer & Grebe of Kitchener, Canada.
Installation and service at the CRAMTD Pilot Plant Site was by T.W. Kutter of
Avon MA. The Tiromat 3000 with the SMART process control system can produce a
variety of packages including the MRE. inherent with this flexible
manufacturing system is the complexity of numerous integrated operations.

Installation time was significantly longer than planned. Minimum required
operating speed was difficult to achieve due to problems with air supply,
pneumatics, punch dies, package evacuation, tooling and PLC programming. The
minimum production rate was reached but package quality was difficult to
control. De-bugging problems were mis-diagnosed because the equipment
manufacturer had not established a baseline of operating performance.
Furthermore, break-in/adjustments for the machinery and having several
operators added to the variability of equipment performance.

A data acquisition system was employed to gather data from several equipment
sensors. The data system measures and records the electronic inputs;
temperature, pressure, vacuum, proximity switch position, valve position and
index motor speed. The electrical output of these sensors are measured with
relatively high resolution allowing for analysis of individual equipment
operations/events simultaneously.

The data acquisition system displays data in "real-time" as well as capturing
data on disk for further analysis. As a practical tool, adjustments can be
made to the equipment, and a clear result can be seen on the computer monitor.
Improvements are typically measured in tenths of a second, too short for
accurate human observation. Debugging time for equipment is greatly reduced
since guess work is eliminated. Data collected is becomes an
"electrocardiogram" that can be helpfz~l in diagnosing machinery problems.

V. Instrumentation Descriptio=

The instrumenLation system is comprised of an IBM type (DOS) Personal Computer
with an expansion slot available, a data acquisition Input/Output card, a
terminal box, control software, sensors and wiring.
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Comti
A Compaq LTE16S portable computer with a docking station was used along with
an Epson dot matrix printer. System requirements include; MS DOS 3.0 or
higher, 640K RAM, floppy disk drive, hard disk drive, Microsoft compatible i
mouse and a 16 bit expansion slot.

Data Acquisition Card
The data acquisition card used is an Analog Connection PC-16 (ACPC16-16) . The
card is a 16 channel high resolution acquisition board for the measurement and
control of DC voltages, RTDs, strain gages, pressure sensors and analog
signals up to 10 volts. The card can generate analog output for equipment
control and digital output suitable for computer communications.

Control Software
The software was WorkBench PC Version 2.02 Data Acquisition & Control Software
by Strawberry Tree Incorporated. WorkBench provides an easy to use graphical

interface for interpreting the various input signals. A control file is shown
in Appendix A. Boxes identified as AI are used to control analog inputs from
the sensors. This function is used to assign data acquistion card channels, I
signal gain, sampling frequency, etc. Boxes identified with CA are used to
perform arithmetic calculations on the input signal. These calculations are
used to calibrate the signal (typically millivolts or milliamps) to useful
units such as PSI or inch/second. The box identified as CHl sets up charting
functions. Data can be charted in real time, much like an oscilloscope (see
Appendix B). Data stored on disk (box LOI) can easily be used at a later time
with a spread sheet type program such as Excel or 1-2-3. The system has the i
capability of reading a sensor signal and logging to disk at the rate of

typically 125 datum per second which is more than adequate.

Terminal BoxU
The sensor lead wires are attached to a Strawberry Tree Terminal Panel Model
T11.

Sensors
Pressure transducers installed in the Tiromat have been utilized. These are
the Setra 280E pressure transducer, producing a 0-5 volt output. The voltage
value is calibrated and converted to pressure units (psia for vacuum or psig
for pneumatic air pressure). The response time for these transducers are 1
millisecond.

A pressure transducer on the the air distributio manifold located at the main I
air inlet monitors supply pressure. This compressed air is used for
approximately 32 pneumatic cylinders, pilot valves, valve operators and air
assist package forming. A second pressure transducer is located on the vacuum I
system manifold block and measures absolute pressure during pouch evacuation.

Allen Bradley AC variable speed motor controller provides a current output
(milli-amp) for speed monitoring, proportional to the index drive motor
speed. A conversion calculation produces values in units of inches per
second. Workbench has a capability to calculate the acceleration of the speed
(the differential of velocity, dv/dt). 3
Wiring
Pressure transducers and the variable speed drive output are connected to the

I
I
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Calibration of Sensors
The sensor electrical signals require calibration from an external source.
Mechanical pressure gages were used to calibrate the vacuum and pressure
transducers. The index speed was determined from videotaped indexes. The
analog inputs are converted into useful units i.e. psi or inch/second by the
linear relation: y = mx + b.

VI. Experimental Procedure

The Tiromat operating parameters are shown in Appendix C. The experiment is
broken down into runs which examine individual operations, summerized and
charted in Appendix E. The logging function was used to capture data from
three sensors; variable speed motor drive, a pressure tranducer at the vacuum
manifold and a pressure transducer at the incoming supply air distribution
manifold. See Appendix A for the WorkBench instrumentation set up. The
logged data was then imported into Excel spreadsheet program to produce
graphic charts. The charts represent machinery response for one index cycle.

Baseline Parameters
It was necessary to document the equipment response for the baseline operating
settings. The baseline was developed specifically for manufacture of military
MRE pouches at a rate greater than 102 pouches per minute. This baseline mode
was used for the Equipment Acceptance Trials and Demonstration Runs for CRAMTD
project sponsors.

Vacuum Timer Setting
Increasing vacuum time will decrease residual gas in the pouch. Residual gas
will be determined for a a range of vacuum timer settings, from 0.4 seconds to
1.6 seconds. This parameter directly relates to residual gas in the sealed
pouch. The vacuum timer was increased from the baseline to 1 second to
determine affect on cycle time.

Seal Tooling Lift System
The seal tool counter setting adjusts the tool lift system depth. The purpose
of this experiment is to measure production rate and air pressure for seal
tool counter setting of 1 pin (baseline) versus 2 pins.

SupPly Air Conressor
Installation and acceptance of the Tiromat was delayed due to problems
associated with the supply of compressed air; insufficient air pressure and
volume. Instrumentation helped to identify individual operations for which
the supply pressure drops greatest. The experiment will compare Tiromat
operation with two different air compressors; the Food Science building
compressor (130 cfm @ 104 psi) and a portable construction type compressor
(185 cfm @ 110 psi).

Transverse Punches

The transverse punches require large quantities of compressed air. This
experiment will examine the affect of operating one, two and three punches on
machine performance.

Optimization of Index Motions
An important feature of the CRAMTD Tiromat 3000 is the variable speed drive
controller. This controller is used to adjust the speed profile when handling
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liquid or flowable products that would otherwise slosh cut of the pouch and
contaminate the pouch seal.

The motor controller has a range of maximum speeds and "speed ramps"
selectable. Optimum index modes are established by trial and error of motor
controller parameters; maximum speed, time to accelerate, time to decelerate
and distance from end of index to begin deceleration. Sloshing is principally
a function of the liquid viscosity and the index motion
acceleration/deceleration. Large accelerations occur whenever the speed
changes abruptly, i.e. the slope of the velocity is steep.

Co=arisnn nf qtandard Tirnmat Performance With the Raseling

The baseline operating program has been significantly refined since the

Tiromat was first installed at Rutgers. An analysis of the overall
improvement was made.

V11. Analy3is of Data

Ramplinp PArametprn

Producing pouches in accordance with the military specifications at production
rate of 102 pouches per minute (6 pouches per index times 17 cycles per

minute) was a requirement for the Tiromat. Reaching this production rate was

achieved through optimization of the individual machine operations;
raising/lowering tooling, punching, forming, evacuation and sealing. many

aspects of the system are determined by trial and error such vacuum level

(varies for each product) and seal temperature (varies for particular film).

The "baseline" operation is characterized by the instrumentation chart found

in Appendix D. This operating mode was used for the equipment acceptance
trials and the STP#8 Final Demonstration.

The chart identifies in detail critical events within a machine cycle (the
events are numbered sequentially). The total cycle time is 3.35 seconds,
which meets the required minimum production rate of 17 indexes per minute.

From the chart, the time needed to lock tooling in the up position is taking
0.7 seconds and to lower tooling, about 0.5 seconds. Air pressure is dropping

from 110 psi at the supply inlet to 78 psi (below the minimum operating
pressure of 80 psi). Improvement in operating performance may be achieved
through modifications to; a) the pneumatic sytem and b) the PLC sequence
timing.

The very large pressure drop within the supply air distribution manifold
suggests a severe restriction in the air flow. A larger diameter port and
distribution manifold may reduce pressure drop and improve flow to the
pneumatic cylinders. An improved tooling lift system that locks more quickly

could be developed.

The PLC timing for raising anvils and punching could be postponed until after

tooling has been locked. modifications to PLC programming are relatively
easy.

Vanuum Timer SettiZgL
Comparing Experimental Run Nos. 1 aad 2, the total cycle time increases by the

additional vacuum time (0-6 seconds) which has the effect of reducing the

production rate to approximately 14.6 indexes per minute.
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The residual gas in pouches filled with vegetables and gravy was determined at
several timer settings. The results are plotted in Appendix F. Acceptable
residual gas levels are reached within 0.4 seconds. These charts are useful
to operators who must maintain the operating conditions within an process
control program. It should be noted that the residual gas measured is only
valid for the specific product, values must be developed for each product.

T.W. Kutter offers an enhancement to the vacuum system that includes a storage
tank with valving that acts as a booster which can shorten vacuum times.
CRAMTD is considering such a retrofit.

Seal Tool Counter
Experimental Run Nos. 2 and 3 demonstrate the additional time required to
raise and lower tooling from and to a deeper position (0.5 seconds). Run No.
3 drops tooling one pin more than the baseline (the lower position would be
used for deeper packages). The production rate drops to approximately 15.6
indexes per minute.

The tooling lift system has a significant impact on machine performance,
proper operation and maintenance will be important factors. Design
improvements to the pneumatic and control system are justified to decrease
cycle times and manufacture better packages (so that longer vacuum and sealing
times may be used).

Supply Air Compressor
Experimental Run Nos. 5 through 8 were made with the lower capacity in-house
air compressor. The Tiromat shut down quickly during Run No. 8 due to
insufficient air pressure.

Comparisons can be made with the baseline, Run No. 2 and No. 8; the large drop
of the maximum air supply pressure with the in-house compressor indicates
inadequate volume of air. The overall effect on production is a slightly
longer cycle time but unless the air is distributed more quickly within the
the Tiromat, the line shuts down.

The higher supply pressure and volume is needed for sucessful operation at
high speed.

Transverse Punches
When punching is not used, the in-house compressor is adequate for maintaining
the target production rate. The effect of one, two and three punches
operating can be observed in Run Nos. 6, 7 and 8 by the decrease in air
pressure. Production rate is not impacted with one or two punches operating.

Optimization of Index Motions for Control Slosh
Experimental Run Nos. 2, 9, 10 and 11 demonstrate the capability of the
variable speed motor controller. The index motions are optimizes by trial and
error to find the highest velocity and best "Distance to Slow Speed" for each
velocity ramp. This distance parameter is used to begin the deceleration. A
low setting will produce high accelerations due to the use of the motor brake
at high speed. A high setting will begin the deceleration to low speed
opration too early causing a longer index motion (see Comparison of Standard
Tiromat Operating Program in the next section). Each run uses a progressively
lower velocity ramp to accomplish the index motion. The results can be seen
in the charted velocities and accelerations. The lower velocity ramp produces
the lower accelerations, however greatly impact cycle time. The index motion
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n
shown in Run No. 10 will transport water without sloshing onto the seal area
at a production rate of 15 indexes per minute, or 88% of design production.

The instrumentation system was indispensible for analyzing the index motion,
it would not be possible to "see" accelerations by any other method.

For solid products or highly viscous gravy, the baseline index motion is
acceptable. For thin gravies, a slower motion must be used with only minor
loss of production speed.

Comparison of Baseline to Standard Kutter nOerating Program

The significant difference between these runs is the improvement in time to n
index. A reduction of approximately 0.5 seconds per cycle yield an
improvement of 14 pouches per minute. Analysis of the incoming air pressure
sensor suggest that further speed improvement may be made by changes to the
timing seuences of the pnuematic operations. For example, delay of punching
operations may allow for tooling to reach the "locked up" position faster.
This type of optimization can be accomplished through PLC programming by the
manufacturer T. W. Kutter.

VIII. Conclusions and Recommendations

Pressure transducers are needed to measure upper and lower vacuum chambers for
actual pouch vacuum level and pressure differential above and below the lower
pouch web, I
Need large capacity air compressor.

Need to reduce pressure drop within air distribution manifold through redesign
(larger ports) and modification of PLC programming (timing of punching
operation).

Need to evacuate pouches faster through redesign. T.W. Kutter has suggested I
adding a booster system. Kutter has also developed a high speed machine that
places vacuum valving closer to the vacuum chamber. m
TIme to move tooling is approximately 1.2 seconds or 35% of the total cycle
time for the baseline operation. Need to increase speed of tooling lift
system.

Need to establish performance benchmarks for the equipment.

Need to incorporate instrumentation methods into a complete diagnostic and
maintenance procedure for the Tiromat packaging line.

Instrumentation methods may be useful for other production processes,
especially process that are linked (integrated manufacture). Equipment I
capability can be quantified.

Instrumentation methods may be useful in quality control applications.

T.W. Kutter should evaluate CRAMTD intrumentation data, comment on these
conclusions, incorporate knowledge gained into the Tiromat design.

I
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i Appendices

A. Work Bench Control Diagram

B. Real-Time Computer Display

C. Tiromat Operating Parameters

D. Baseline (instrumentation chart)

E. Experiment Runs 1 through 12 (instrumentation charts)

F. Evacuation and Residual Gas vs. Vacuum Timer Chart
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I
I
I
I
I

Tiromat Motion Parameters
I

IN D EX MODE

1 2 31 45 61
Tiromat ParamqtersI

Variable Speed Motor _

Drive Setting (MODE): I
Accel Time (1) 51 2L 11 0.51 0.21 0.1]
Decel Time (3) 1 5! 21 1 0.51 0.21 0.11
Max Freg (18) 251 401 55i 701 901 1001

PLC Settings: r
Forming Time ýsec) 1 I . >

Air Assist Time (sec) 1!-...>
Sealing Time (sec) 0.751-....
Evacuation Time (sec) 0.21 ---- >
Slow Down Dist (mm) 1581 1721 165i 1401 1 221 871

A1 I
I.
Ii
I
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Appendix 4.22

TIROMAT TOOLING CHANGEOVER

Estimated Time for Changeover Minutes

Seal Plate, install and heat up 10

Seal Support Frame Brilla install and shim 4

Forming Mold, install and shim, adjust air assist pressure 1 0

Upper Circular Knife, remove/add blade and align 1 0

Lower Circular Knife, remove/add blade and align 1 0

Exit Conveyor adjust height 4

Punch Die, clean punch pieces and install tooling 1 0

Center Support Rails remove/add 6

Vibrator adjust height 3

Lower Web Film Change 10

Upper Web Film Change 5

Videojet
Operating Program load 3

Index machine, check all functions, make adjustments 15

TOTAL 100 minutes



Appendix 4.23

C RAMTDI

September 26, "991

TO: T. Descovich, Files

FROM: Neal Litman "("

RE: STP# 8 - Tiromat Documentation/Demonstration Runs

PRESENT: R. Eggers, DLA
Col. P. DeBok, DLA
J. Lecollier, DPSC
P. Sherman, Natick
R. Feltner, DPSC

These runs were made as outlinen in the attached memo to R. Eggers, dated
September 12, 1991. Due to mechanical problems, the the tests were run twice;

on September 19 and September 26, 1991.I

Run Nos. 1 and 2 successfullv demonstrated the Tiromat producing sealed and
evacuated pouches at 17.7 indexes per minute (106 pouches per minute).
Pouches filled with beef stew were retorted and examined for compliance with
MIL-P-44073.

Run No. 3 successfully demonstrated the Tiromat's ability to handle
liquid/flowable product. Production rate was 13.8 indexes per minute (83
pouches per minute). I
Attachments:Memo to R. Eggers, dated 9/12/91

SMART System Operations Monitor printout
SMART System Operating Program Listing
Instrumentation Chart I

I
I
I,
I
I
I
I



Aombat Rations Advanceo Manutacturina Tecnnotoqy Oemonstration

CENTER FOR 0/3 -8

ADVANCED

FOOD

1T"ECHNOLOGY SeptenbDer 12, 19910

TO: Russ Eagers

FROM: Ted Descovich

SUBJECT: Revised Documentation/Demonstration Run - STP #8

This is a revision of my memo to you on August 29, 1991 as a
result of your input. The documentation/demonstration runs
will be made at 10:00 A.M. on September 19, 1991. There will
be three runs made as follows.

RUN #1 -
- No product at 17 cycles per minute for 5 minutes3. with no vacuum,sealing only.

RUN #3 -
8 oz. or corn starch with the viscosity for gravy

as stated in the Military Specifications for two minutes with
vacuum. Also filling several pouches with water and cycling
at a rate of 10 per minute or greater to demonstrate the

i ability of the machine acceleration rate to be controlled so
that no product sloshes on the seal area.

RUN #,
Two minutes with product (beef stew) at 17 cycles

* per minute.

We will be using the Raque Filler to fill gravy into one
pouch per cycle as we do not have a six up filler available.

I until early next year. The vegetables and meat will be pre-
weighed and manually placed into the same pouch position.
This will demonstrate that the machine can accept product,
draw a vacuum, seal and punch out the pouch at a rate 17
cycles per minute.

As mentioned in my original memo we will also demonstrate the
fea:ures of the SMART system that controls all the machine
functions.I

'4joi1Co AavallCtI

a a Teclnfl OIO y S, ut'ute

ý301 Cao elIS0 og 231

I _______- __0

1 RUTGERS
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Late: Z6Smz Time: 04' *24I
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SMART System
Operating Program Listing

Date : ZS--Sep--4L
Time : 11:Oq 0 :58 Pa

J~e~~-Pmge;e:: 1i

- '• .'.T ."£• -z - •':=:1-C # €'Z,7, rfl '.,--7,-.Z -':a

D-crtra 7. .ereric 'U7Er-A-ccr

Operat aig Program Informat ion

a r .rn.S /717. -

I es._ron For u~' ... e: rouc-_-.n -.,r,

Operat ing Program Configuaration

- - 7:-_ - -' --! j-', -s m~c B cr

-,.,Ji _= '_III 9P ,z"r . • - r I ieF _

I r =-IE :,-.i-i

.- -_. , D. F r :rmz 1 : -:1r -. ,! - .4e ...-:: '. a r -i s vcIE,_ aazm
-...Fc-O :-,e F.Mrm -. - 2 ± 7t C E - BF! - 'irijto r,7 -Cl E•Ir, - jec

q~ EFi - Jrt cr-rn iun'~ :_c?<:±ro '2, lzncer K - BE! - ,-cii -c:rmir:3 =vs-cem•

BE! - -ower ,reneý.•e 41 N, - BF! - #1Der F-PencE-r *1
"m' , TF - IroaEC, er:cer r P r-en 7k.-a-r. 41 14 - BF! - _-wer z-renre -cer #2

"" _ - puoer irýe:ne.zer BFi - V.Auum Pre asure 7Ensor
I- mr. sIS Sr'- Y - BEF! - Air Asni=rmr Above Valve

Y - l --. _ Y - '591 - Mvacu::crBy Timer

""J - -!- Evm.uticr v '..cuum Level N - 9S1 - i...st 1usnrir By Timer
N , - £51 Nozzla 4 - S! -zvac,..e ai. Nozzle

icr- . ._, . _ . ,Urtcn I E

irr- a r'mc c,- <cuum uv::ear -jr-j en z=r i, Lt Con/eveyo r
*!- '._l" , F ct :.e "e - c I- rar• - i.7c,: z S M

' ]- - 'Jolna '_r .ueb Br).v.e =•1 - zc _Jwar ,•.a, zr-'.k'

mf"4- -_sc2ens- ' '.. M 1. So 7- C T-. "l.-TICd
" : '^-CJC"Zi-~:_-"C'I~' N - '"--e•Cuc 01 aDZ ' € c -C~ cr Devizce

a- u-.nflu- c:zrto - Or-J, ro _-r Tem rw,_re zer=sro
/- Ylis1£c -il !r.r:ezus L• evi c-s - 2":n _- e Z•"f Ca ~r'r"." 4-1"#

S1 -ri,#er 2

E Index Parameters

:k r . m z r Nam V. . uE

r:c P_: rs:t imi: 7t M7 Ir7:: -•Z:. •cC M M: M mm

,1r-c,=.. ... ~. , i'T H > '"C tPiI;: .'Ii•

r*r; sattc M-c Lfl. mm:M
EF G-_-; Mc. , r, C] M :1

E¢' S. R!: E- -. r - . - -. .i 7, 2 rr 7t '7:T r r3f"- !,: :,: -l

E- _ - ?fTirte - ri .•'-cm Th, amm': Dm -mrT,

-.M --

* ... .. -ll __i -LV."U



SMART Sys 3tarrm

Operatinrg Prcgram ListingDaC1 t ca Z ES- Sep--91
Ti:Lm e I i i : 0 :3 5 a

TimEr et PoCints Ir

IM~I
- -F - - r- --r: T i-,e "- --- -- --- --

DF - -,Irlr Tire"1

-- .'-:-,_e -m i, ,! e

391 - m_ E r m -h-Amcsr r v a.c in i.- I -E P- c s
- L-wer Cha-mber E'. F _me 1.-.--..

3S!- 1 -v.•.c '--.;.oa ..er-, e r D.Sc- i v

AS Too l lar-a9.- T rr •~s, P- r., 'e'.izi' _ rr m::_t- h_,, Ji3i.. -.r __, I
L - r

*ciff c~~!<:: S-3' - In : -_ -. b r imer.~ -,-, er,_ i

Tempervatue et- Po int: 3

LOW•Pt-;eUDoer
Ten•,er -. ,:r• De_-rI , i :: or. .. :.m:_ ',_-. i r-- _ilmit•

.El - TeMDjer!.'ure . -). i

Pressu~re Set Po~ints

e_-re L,- P s M I I - L , 2 e

r, rc: -, rri.:- J . fl -ir r -7

ý'FI - Air 2 E•__•1- .:rau P Pg s urE2 -s r 3C)
SS - '3ei #1 Pressure 4C) I PSi 1

Forming Vacuutim PressuLre S.t Points

E; 7.F'- LL Iu.9.u "SI 1 4.C 'SI I
Heater PID Parame- ters

IM ..: -'C C r L• i2 Z M.. ,

HeJ r,, - r r -a.." Dr" .C r I
--- -- - --- - - - - - - - - - - --. I
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EMART System Ooeraxionrs Moriitor

lavre: Z6-SEo-q1 lime: !:1:T:4T1
Proaram Name: .rz Waver zsc.. e:38

- C~: ACE I..unr:: 49: Stat11uz: zEvster Av~l' able

Z= 7merno-ur-e ::c) .C: 21-2: 36
:res~ur-. -i

BF1 - c-ni-n Air ~- Press~url Ps I GC Ck
B~FI - ~rm ir.c Y,,Acuurr Pr'essure~ 11.C0 PSIA 7.= ).C 14.0

Pr'ev Ecreen. = Prev.iou = EPlc:: a -1 01C ~r A P;:-1 E.Ne:.v: Screen. =Ne,-: Paae C--hEci:z-oinC Recc'ra
SMAIRT ~~mOe~~r l,:c

Date: T65~~ Tim: a -'6 C
~e~ :.,~,. ~wL~m': Ac -al Hich L-f

240~ VA~C - Pha~se 1. ý-4'+t VAC let-22 5
2.40: VAC - Phase 2- 240 f.VC Is()0 21 5
240 VAC - Phase 3 240: VAC 18('- 211 Z5
Console Voltage 120 VAC 90 12f.
Incomina Oil-ad Air Pressure 8340 PsI1 60.-

681 -Hea.-- C4ur'neri-ý: A

P rey Screen; rev ic~us Pe -Aar-- ~ : Update PLC ParaffeTers PP4' z:N.:;-: ScrvEer Ne:, : P~c :. C3 E. z 'hecl~clirt FecoLrd



0p ca r-iLri g P3r ic g 3 a ra mL± t: L i g

Ti Lm ea: -11J:22Z: 30

CoePr1Z.n qr~.:rm Namei: E ianv Zv '2 wi':e r
Prccram CLi-cito DarElte: 23Sec- c
L.~sT Modi"Icaci'r Daite:
Coeritor ;:c-r ModiAfica-ior: 5erieric GM~i-or

0 P ilx r at:-LIni -P r- C g r-am MIri f cý rmca t: Lc:ri

-a r Am DE S Cr I MI:: WAtICe-r -;; D 1
,Reascri F-:r IUIdate: Slosn avaiui-ti'Zr,

0 p 4 r ax i- Lri g P r c)cg r-axm CcDrif: : cg tir* t i--: o, -

COMOOT-tec: I Y /NC Q M Mernr.c

- F - -1 -a ---,i a -n IN - EiF1. - Posi-:Iva Fcr ii ývs-cer
. 9- F 1 'szv ~m - - i ciz - E(F - Nec 3.tvive Fc-rmrirQ SvscEm

v nF.-~:tx' crmino A ir Aslm- " - SF1 - Uniform Oluo lrtizailtad

r E;F - F - 1-rniform PlUua L.oci::r. '-,.'I-n3Er f- RF 1 - Fci Fi~rmirg Svs-cam
N - BF'- - 'Lo-wer P ihemtcr ~i; N - F4I - Upoer Prenea.-cer #1
Ný - BFI - IrncecEndarn: #1 ne-:r - DFI - Lower Prenea-cer #.-;
N - BFI - Jmoer Preheivter ;f-- f R- B - VacuumT Pressure Seris'r

- RSF - ý4ir Assist Belcw V~iv - SF1 - Air Ass,.st Above Vilve
y - BF' - YVicuum, /Air Verrc -SF1 - Stanidard ForminQ Vacuum Va.

- y -Cs ris -CId 1; ieC1- 1 - Evacutiorn By Timer
N - 391l - Evaicuviorn By Va c uum- L ev N -Si1 - Gas~flusninri Bv Timier
N - 391 - No::i-e N\ - SS - Evacuate Y)ia Noz=:Ie

- P urc n .* c'e 41 -- - --urcf ;- Elie #2
Y - Punc, It Die # 3 T rOboaird V)acuumn Pump #1
y - Tram F-:ecm,/A1 Vacuum -e: "ir-7riveri E:;it -..onvevor

-- c-riv'e-vor Dc:ve:urirng Ince::C2. - '-';cý:iAge rlsr!:irq Vs a m
>1-jo~c'- Daincer Arm - Lonwer ID rcr A'rr

a; S - jocer W Srii - EF - Lower Wet.C Sr 7t:a
f SICOD L-Amp - Sxa r'ý: L am p

- : u:: lismEns~Ima Llri3-" N- Prc'duc: oI.Rrtc:r '.C
PN - - rr'o-n::V 'b r -. t or N - Product: Temp.Er-7Iure Sensor

- risceilairecus E'evica -Viaeo Jeti Printer 41
V ijec: Jet Printer #2

XIr-idle3x Pa&x ar m em-x-

-irine-ter N~tia~ VYSi UE
-------------------------------------------------------- --------

:rce..Lcc mini: 4
,ride:: :r rect:or, F-actcr (mmi;: * .MM

lride,- So-Cled FL/HI:
RZio- -D :--rce t rorri Etmr-: mrm M M
o w -E :wn s:rci r rc. r, , mm 16 :1 MC Tm
L..w-oe: mera Enamle'E M [Tir M: m C) Mm

Enso. 71t C~:~c mTi - rrVTI

-~c naes -r ' c



SMART SystomM
Ope-rat inIg ProCgram L±st inig

Date : I :--Sep-- 1 n(Time : i11:a22: 30

Page :

TLmer Set Po inrits

Timer Descr ip-.on Value

BF1 - Formina Time 1.00 Secs. I
BF1 - Air Assist Forming Time ..oo Secs.
BEl - Forming Time 1.0C) Secs.
SS1 - Packaae Sealinc Time .7 Secs.w

SS1 - Upper ChamCer Evac Time .. O Secs.
SS1 - Lower Chamber Evac Time .00 Secs.
SS1 - Evac Chamber Vent EElaV .00 Secs. I
AS - Tool Separation Delay #1 .0] Secs.
AS - Tool Separation Delay #2 .00 Secs.
AS - Miscellaneous Timer .00 Secs.
Video Jet Printer #1 Delay .- 0 Secs.
Video Jet Printer #2 Delay .00 Secs.
AS - Infr Jet Timer .o0 Secs.
AS - StarT. Warning Time 3.00 Secs.

Temperature Set Po-ints

Lower Set Upper
Temperature Descriptiorn Limi ti Poinr Limit-------------------------- ------- ------- ----SS1 - Temperature -10(C) 0(C) 2.W.6. 2.) -- ( C) 236 (C)

Pressure Set Poinxts

Lower Set Upper
Pressure Descriction L imi i : Poi1t Limi I

AS - Incoming Qileo Air Pressure bo PSI 8O PSI 120C- PSI
BFI - Air Assist Forming Pressure 20;o PSI 25 PSI 30 PSI
SS - Seal #1 Pressure 40 PSI 55 PSI 65 PSI

Forming Vacuum Pressure Set Points m

Lower Set Upoer
Pressure Descriptiorn Limit Point Limit

BFI - Forming Vacuum Pressure 7.5 PSI 11.0 PSI 14.0 PSI I
Heater PID Par ametersI

Gain i ntegr•l rDe riva.i on,

Heaver Name FActor F.Actor F .4cvor

I

SS! Heaer 6.€)0l~r, .I
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SMART Svs-cem Ooeraxions Moni-.-or

ats e: _-4Seo 9! rime: '-0':41:-1E

:roararrn Name: z'ee4 Stew La-cest R..r: .7.7
*vcLe C. ount: 331 Over.li Cycje R.tte: 16.1
-- cv:s.ae Z,:un-: 1986 St.ayus: Svs=_•emr A'vaiiac!e

-'e rt Low Limit "ctuai Hiah Li i
551 - Temoer•ture _-." .-,C 20 221 236

SI - Pressure F 'CSI= 40 59 65
;F1 - Formir, o 4ir Assist Pressure 2D SSIG 20 30
BF! F- ormino_ vacuum Pressure 1.0 P'SIA 7. 15 0 14.0

:.rev '. creen.: = Drevio,, P-'oe Seiec.-: 'z oa-te . LC E,'rrneers .PF4?i
Nex.t Screenr. : Nexc Page Do.: =heck:moint Record

SMART System Ooer.tions Monitor

Date: 26-Sep-91 Time: 10:41:24
Set Point Low Limit Actual High Limi

240 VAC - Pha.se 1 24 0 VAC 180 214 256240 VAC - Phase 2 24') YAC 180 211 256
240 VAC - Phase 2 240 VAC 180 212 256
Console Voltage 120 VAC 90 120 128
Incomina Oiled Air Pressure 60 PSIG 60 Ill 120

SSI - Heater :urrerT: 3 Amo

<Prey Screen. : Previous Paae Select. = Update PLC Parame,-ers PF.4-- =
:.Next Screen' = Next Pa•ge 1Do;. = Checi::oirnt Record



PROCESS PARAMETERS: BEEF STEW (MRE
PRODUCT BEEW RE)
FILL DATEMTIME STEW / .'
BEEFLOT# .. , ".., ,
POTATO LOT # ezo /. IP'EALOT* #.or'• .&A" I
CARROT LOTf# _"____"__

SAUCE BATCH# #__,___.___
BEEF FILL WEIGHT
POTATO FILL WEIGHT a.
PEA FILL WEIGHT _ ____

CARROT FILL WEIGHT __

SAUCE FILL WEIGHT
BEEF FILL TEMPERATURE ______,___: 3
VEGETABLE FILL TEMPERATURE _3_ __F 9 _.'J,

SAUCE FILL TEMPERATURE 42o07_____
SAUCE VISCOSITY

TIROMAT CYCLE RATE [c/min] ell&

BOTTEM WEB LOT # vo ci Yo

TOP WEB LOT # ,A1D I/ s
POUCH PREFORM SIZE 0ozi ' /?.S, .'

" VACUUM TIME [secl _._o __

SEAUNG TEMPERATURE rCI Z.- C
SEAUNG PRESSURE lpsi] a- ,",
SEAUNG TIME [secl _.5 C__c_
NUMBER POUCHES PRODUCED
NET WEIGHT [a]
RESIDUAL GAS BEFORE RETORT [cel L vto ,

RETORT RUN #
I.T. OF PRODUCT
COME UP TIME
HOLD TIME
COOL DOWN TIME
AVERAGE MIG READING __

ROTATION SPEED F_
MIN LETHALITY (GEN METHOD)
BALL HEATING FACTORS

Mil

pa 1.411

RECOMMENDED COOK TIME

(RT=250 F, IT,70 F, FO-6)

FINISHED PRODUCT ANALYSIS
NET WEIGHT (>226.8 g)
DRAIN WEIGHT BEEF (>68.0 g)
DRAIN WEIGHT VEGETABLES (>45.4 g)
RESIDUAL GAS (W0o cc)
SALT
FAT
POUCH DEFECTSHI BURST STRENGTH I



S MAR•T Sys tern
Date~ ~ : t-e -- 1 fa

Op " ca -- tirig Pr- c~ig x*zm -,_Limst: _n g

Time : L L : 09 : 58
Page : 1

,-e.s•'•r 3r'rograrm Name: Seet E.'ew
c'reg..m C.restion, rt..e: Z3-5eD- 9 !

.As--: Modificaionr, Date: ,-Se~-= .
'2oer%,:-r For Modification: Gerere ý i:,er.A-c~r

Operating Prcgram Informat i cIi

Program Description: Beef Stew 1.1-7 :17smr.
Reason For Upoate: Proauctlor rur-

Ope-at ing PrcDgram CcDrf igutrat Iri

i/N Compornent ! /N ComDoren'c

v _BF - Insz-ailea >. - 1F1 - Dositive ForminC Svst-em
N - SF; - Positive FormirFc - -.ir 'sl: a - IF1 - Necative Formig Svs em
Y - BF1 - Ne*.Aative Forming - -Air Aegis-: N - BF1 - Uniform Plug Ins-called I
N - qF1 - Uniform Plug Locf:>irg Cylinder Y - BF1 - Foil Forming System
N - BF1 - Lower Preneater #1 N - SF1 - UDDer Preheai'er #1

N PF1 - Independent- Preneat~ars #1 N - =F -. co rhetr#
N - BFI - Uaper Preh.eater #2 Y - BF1 - Vacuum Pressure Sensor
N - BF1 - Air Assist Below Valve Y - BF1 - Air Assist Above Valve
Y - BF1 - Vacuum/Air Vent Y - BF1 - Standard Formina Vacuum Va
Y - SSI - installed Y - SSI - Evacution By Timer
N - SS1 - Evacution By Vacuum Level N - SS1 - Gastlusning By Timer
N - SS1 - Nozzle N - SS1 - Evacuate Via Nozzle
Y - Punch & Die #1 Y - Punch & Die #2
Y - Punch & Die #3 Y - Onboard Vacuum Pump #1
Y - Trim Remov.--l Vacuum Device Y - Air-Driven E::it Conveyor
Y - Conveyor Active DurinTg Index Onlv Y - P.ckaae Markir c System I
Y - Udder Dancer Arm Y - Lower Dancer Arm
Y - SS - Upoer Web Brake #1 Y - BF - Lower Web Bra.ke

SStop Lamo Y - Start Lamp 3
Y - Product Disper:sina Unit N - Product Spill Protection Device
N - Product Vibrator N - Produc• Temper.Ature Sensor
Y - Miscellaneous Device Y - Video Jet Printer #1
' - Video Jet Printer #2

Index ParametersI

Parameter Name Value

Index Length (mm) : 364.0 mm
Indcx Correction Factor (mm) .m rim
Index Speed [L/HI: H
R.amo-Up Distan=e Prom Star ar t mm I
Slow-Down Distance From End (mm3: 1-2 mm
Low-Speed Camera Enable Distance From En, (mm): 0 mm
Hich-Soeed Camera Enable Distance From End (mmi) C) 7m

Ink Jet Distance (mm) C) mm i
:..aclaqes Per Cycle:.
;orrin, 7ool0 Counter: I
3eain.,O Toois Counter: 1



I SMART System

Oper-atring Pr-cgram LstLingI Da-teg : 25--sepv--9
Ti:Lm e3 : Jl : 0c9 : 50

Page: 4

*Timemr Set Points

Timer Descriotior Value

BF1 - Forming. Time 1 .U Secs.
BFI - Air Assist Formina Time 1.0)0 Secs.

*SP1 Formir.a Time 00 Secs.
'S1 - PcRkace Sealing Time .75 Secs.
SS1 - Uoper Chamber Evac Time 1.00 Secs.
SSI - Lower Chamber Evac Time i.o0 Secs.
SS! - Evac Chamber Vent Delay .40 Secs.
A - Tool Seoaratior, Delay #1 *.L) Secs.
"S - Tool Semaratior Delay A 2 .00 Secs.I - ~- Miscellaneous Timer .u0 Secs.
'7idec, Jet Printer #1 Delay .00 Secs.i .eo Jet Pr'_-rcer 12 Deiey .00 Secs.- Ir, k 7et Timer .o Secs.

- Stasrt Warnrng Time 3.00 Sec_.
!re3mpftr at:tiur-e3 et: Poin:Lrxt:sc

Lower Set UDDer

Temoerature Descrictiorn L -' Point. Limit

SS1 - Temoersture 210 (C) 220 'C) 2•5 (C)

lPresaure Set Points

Lower Set Upper
Pressure DescriDtior, Limlt Poinrc --Limir

--------------------------------------------------- ------- ------- -------
- Incomirng Oiled Air Pressure ,bO P'sI 80 PSI 120 PSI
- Air Assist Forming Pressure 20 PSI 2S PSI 30 PSI

SS - Seal #1 Pressure 40 PSI 55 PSI 65 PSI

EFormLng Vaciiuum Pressmure Set Points

Lower Set UpDerI Pressure Descriotior, Limit P o irx, Limit
--------------------------------------------------- ------- ------- -------
BF1 - Forming Vacuum Pressure 7.5 PSI 11.0 PSI 14.0 0,SI

He3atet r PID Paramete rs

Gain Iritecr.!l Deri.vAtior,
He-Aer Name F ctor Factor Fact'or

SS1 - Hearer n0 0.0 ).(- .oI •a•

I



SMA4RTr Symiteeri
Opt-jx-at::r~g Prc~cgr*,m rLi~tirig

Ooera:tiric P~roc~ram:kr Name: Elgrnt O: wae
r-roar~am Crelati.on Date: 23-seo- 1.
Last Moditication Date: 6so=

Operator For Modifica~.on: Seneric Oc=_r-_Lccr

Prcnaraam Description: W~ater 2 zi:. tiJ..2
Reason F':r Umdate: Slosri ev~aluation,

0 P E racIt: : mg Prx )cg r- am CcDri ::Lg jr- atI=i. Dri

/NComoonentC Comoonen-c

Y- BFI - -., rta I I d N - BF1 - Posi-Clve Formirnc Systcem
N - BF1 - Pos.:tive Fcorminir - A.ir As:saz , - BF 1 - Negative ForminO System

- BF1I - NEcative Formirno - Air AssI~t: N1 - BF1 - Un~iform Plucl Ir,=xt.:IlIed

N - BiFI - Uniform Plua oC~r:*'~r - ?F1I - Foil Formina Syscem

N - BFI - '.ower Preheazer 41 N - E'F1 - Upper Preneater' #1

N - BF1 - Indecenden-i: Pren aes-rs #1 iN - BF1 - Lower Prehe-ater #2-
N - BFI - Upper Preheaver w2- riF 1 - V~acuumn Pressure Sensor
Y - BF1 - Air Assist Below Valve Y- BF1 - Air Assist Above Valve

'Y- BF- - Vacuum/Air Vent - BF1 - Standard Formina Vacuum 1
Y - 661 - iris-called Y- S61 - Eva-:cution By Timer

N - SS1 - Evacution By V.Acuurr: Le',e~i N - 861 - Gasflushinic By Timer

N - SS1 - No::la N4 - 861 - Evacuate Via NoZz,-le3
Y - Punch D 4Aie # 1 - Punch & Die #2
Y - Puncn ElDie #3 - Onboard Vacuum Pump #1
Y- Trim Removal Vacuum Devize - Air-Driven Ex:it Coinvevor

Y - Conveyor Ac%..ve During neKui, - P~act.-.-Aae M.Ark:ing Sys-camI
N - Upper Dancer Arm - Lower D.ancer Arm
Y - SS- Upper W4eb Brake 41 {- BF - Lower Web Brai,::e
Y - Stop Lamp - St~art Lamp3
Y - Produc%- Dismensino Unit N - Product. Spill Protect-icn Deice1C

N - Product: Vibrator N - Product" Temperature Sensor
Y - Miscell-aneous Dipvice Y- Video Jet Printer #13
Y - Video Jet Printer #2

XndIMX IParaC-me5ItCrs.

Parameter NameC Value
--------------------------------------------------------- --------

Index,c Leno-h (mm): 364.0 mrr
Andex Correction Factor (mini: Q rrilm
Index Speed CL/H): H
Ramo-Ua Di&stance From Star-! 'mm ffff MmTI
3low-Cown Dist-anc2 From Eno (mm j 160 MIT
Low-Soeed Camera Enable Lfis-Cance P Z.rr z-7,c mm rT C) mm

Hjoh-Sceed Camera Ernaol D11S 1:..nCea _--:7 MC KMm Mi mm
lrnk. Jet 2,*stance (mim) MT
z'ac'aase! D'er Cyvcle: 0
F.-'rmfiri 7tools Counter:3

~Al-ric ':ols Counter:
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SMART Svstem Ooerations Mclitor

D.ate: :6-Seo-91 Time: 11:25:47
:,rogr.am Name: Ecn•t 0Z Water Lazes-c ,..ce: ;3.8
Cvci._ CounO: 62 Qverall Ovcae Ra.ce: 123.3
-,acý:,aae CounT': 492 Status: Svs~em Av..•.il..bh e

Se-t i•,: ,•- w L imit Actuail Hiah L m,

-S! - Temperature o0 'C 210 Z20 236
S! - nres-ure TT P:SIG 7_9 65
BF1 - Forminr Air Assist Pressure Z5 P SI I0 7 30
tSF! - rorming Vacuum Pressure 11.( P'SIA 7.5 t)'.0 14.0

..Prey Screen.-: Previous P=ge FSelec: UnL..t_ .LC P..rameters PF ':.
.Nex:t Screen. = Next Paae *Do;. Checooirt Record

SMART Svstem Operations Mornitor

Date: :6-Seo-91 Time: 11:26:03
Set %'oir n: Low Limit Actual High L m:

240 VAC - Phase 1 240 VAC 180 Z156
240 VAC - Phase 2 240 VAC 180 210 256
240 VAC - Phase 3 240 VAC 180 211 25d
Console Voltaqe 12M. VAC 90 120 12S
Incoming Oiled Air Pressure 80 PSIG 60 1120

SS1 - Heat.'er Current: 4 Amo

Prey Screen, Previous P.ge Select.': = Upd-te PLC Parameters ::'PF4"- =E,.i
::Ne-t Screen.: Next Page ...Do.::- Checi:ooirt Record



SMART Systemf
Operatirng Program E±string

Date : 26--Sp--GL
Tlme~: 1 1 : 22 : 30 PagW : 2

Time~r Set Poln~t3

Timer Description Value

BFI - Formina Time 1.00 Secs.
BFI - Air Assist Forming Time 1.00 Secs.
BF1 - Formina Time 1.00 Secs.

SS1 - Package Sealing Time .75 Secs.
SS1 - Upper Chamber Evac Time .00 Secs.
SS1 - Lower Chamber Evac Time .00 Secs.
651 - Evac Uhamber Vent Delay .00 Secs.
AS - Tool Separation Delay #1 .o0 Secs.
AS - Tool Separation Delay #2 .00 Secs.
AS - Miscellaneous Timer .00 Secs.
Video Jet Printer #1 Delay .00 Secs.
Video Jet Printer #2 Delay .00 Secs.
AS - Ink Jet Timer .00 Secs.
AS - Start Warning Time 3.00 Secs.

Temperatutre S4t Poinits

Lower Set Upper
Temperature Description Limit Point Limit------------------------- ------- ------- -------SS1 -Temperature 220 (C) 220 (C) 236 (C)

SPressnure Set Po .rit s

Lower Set Upper
Pressure Description Limit Point Limit

------------------------------------------------ ------- ------- -------
As - Incoming Oiled Air Pressure 20 PSI so PSI 120 PSI
lBF - Air Assist Forming Pressure 20 PSI 25 PSI 30 PSI
SS - Seal #1 Pressure 40 PSI 55 PSI 65 PSI

I VormLnrig Vacuuiim Preassuxe Set Poin=ts

Lower Set Upper
Pressure Description Limit Point Limit

------------------------------------------------ ------- ------- -------
BFI - Forming Vacuum Pressure 7.5 PSI 11.0 PSI 14.0 PSI

I Heater PID Paramt ers

Gain Integral Derivation
Heater Name Factor Factor Factor------------------ --- ---- ----

I SS1 - Heater 60.00 1.00 Z5

I
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