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1.0 CRAMTD STP #8

1.1 Introduction and Background

DLA expressed a requirement to develop, test and demonstrate the horizontal
form/fill/seal machine because it was considered the most modern 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
MRE 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
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

e The STP was started in October 1989 with incremental funding.

e A review of current technology was completed in December 1989 including visits
to potential subcontractors and workshop discussions with coalition members.

o Based on the technology review, specifications (Appendix 4.4) for a horizontal
Form/Fill/Seal Machine were prepared.

e Requests for proposals were issued to three potential subcontractors on February 7,
1990 and a pre-bid conference was held by CRAMTD/Rutgers Purchasing Depart-
ment on February 16, 1990.

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

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

o 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-
peandix 4.9)

e 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
the April 11, 1990 Coalition Meeting.




o Following 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.

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

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

o 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)

e 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 Tiromat 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 instaliation, 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




unique design enhancements. These additional features, not offered by other vendors,
provide unsurpassed flexibility and performance in horizontal form-fill-seal machin-

ery:

e MRE 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
variable pouch volume. Tooling is cooled for producing thermoformed containers
as well as cold forming of foil.

o Machine width increased to 440 millimeters to accommodate special tooling and
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.

o Package evacuation by several unique modes:

2.

3.

- 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
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.

— 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-
matically.

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

system is composed of industry standard hardware such as Allen-Bradley PLC,

Digital Equipment (DEC) Micro-PDP-11 computer and Setra transducers to provide

precise process control. Key features include; audit trail, automatic diagnostic/test-

ing, preventative maintenance prompting, statistical analyses, Tiromat control func-

tions (individual functions and complete operating programs), equipment utilization

reporting and network capability.
The Tiromat 3000 Horizontal Form/Fill/Seal 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 manuaily. 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.

The machine is very flexible and can produce civilian products besides the MRE
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
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.

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
Tiromat drive with only two speeds. This 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

3
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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 pot difficuit 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 nm
various products on the machine without getting product on the seal areas.

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 400F) in order to prevent flashing of product and possible seal
contamination. (Appendix 4.15)

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.

Due to the limitations in forming laminated aluminum film beyond 1" 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 will
not be necessary for all products.

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 manuais
(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)

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.

Recommendations

1. 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




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 MIL Specifications for the MRE pouch could be modified to include this method
of manufacture as an aiternative 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
management of this CRAMTD program to qualify the process by producing rations
for Army acceptance.

2.0 Program Management

I —re——

-
———— —— ——

This STP was proposed as a five phase work activity as illustrated on the "CRAMTD
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 II The selected subcontractor will prepare machine drawings for acceptance

and approval by Rutgers.

Phase III 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

3.1 Technology Review - Foil Laminates (Phase I)

The technical report "Evaluation of Aluminum/Plastic Laminates for Retortable MRE
Pouches”, Appendix 4.9 summarized bench tcp zctivities 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 memobers at the April 11, 1990 Coalition Meeting. Plans




were made to work with the successful subcontractor to fabricate a packaging machine mold
to form pouches using candidate foil laminates.

Baged on experiments conducted at TW. 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 resuits on
formability, sealing and retorting were positive with the Alusuisse film. The Reynoids 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 polypropyiene 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 inciuded 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).

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 |

Preliminary discussions were held with TW. Kutter regarding a feasibility study on run-
ning pre-formed trays on the Horizontal Form/Fill/Seal Machine. TW. 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
II of the CRAMTD Program.




3.6 Design/Development Drawings - Phase II

Based on Rutgers’ evaluation of the expertise of the potential subcontractors identified.
the complexity and proprietary nature of the machine design details, it was conciuded 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. TW. 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 I

Based on competitive evaluation of proposals (Appendix 4.5) TW. 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
Kramer & Grebe in Waterloo, Ontario. Delivery was scheduled for November 15, 1990 and re-
ceived December 10, 1990.

3.8 Fabrication/Assembling/Monitoring - Phase I1I

Several visits were made to TW. Kutter to review the SMART System that monitors all
the machine functions as related to Level 1 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 TW. Kutter
four day Training School on the Tiromat 3000 cn November 12-15th, 1990. Further training (5
days) was provided on-site after machine installation.

3.9 Installation at CRAMTD Site - Phase IV

A drawing (Appendix 4.8) was provided by T. W. Kutter that facilitated installation by lo-
cating all the utilities required; elecirical, 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 TW. 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 TW. Kutter for
rework.

3.10 Testing/Modifying Pouch Tests - Phase V

During testing and debugging of the machine, foil laminate, sealing and retorting tests
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 aiso from Reynolds. The machine was
run at speeds up to 102 pouches per minute and sample pouches were thermoprocessed and ex-
amined 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
limits and in compliance with the MIL-P-44073C specifications. (Appendix 4.14).




3.11 Demonstration Runs

A documentation/demonstration run (Appendix 4.23) was made on September 26 that
completed the STP. 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 product 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 MIL 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.




3.11 Demonstration Runs

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

Run #1

Run #2

Run #3

No product at 17.7 cycles per minute (6 pouches per cycie for 106
pouches per minute) for five minutes with no vacuum, sealing only.
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 product on the seal
area. The cycle rate was 13.8 per minute for an output of 83 pouches per
minute.

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 tor 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 MIL 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.

4.0 Appendix

4.1 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

4.8 Tiromat Proposal

4.6 Vendor Evaluations

4.7 Literature Search

4.8 Horizontal Form/Fill/'Seal Machine Drawing
4.9 Evaluation of Aluminum/Plastic Laminates
4.10 Forming Station- Mold Design

411 Progress Report Foil Laminate 9/11/90
4.12 TW. Kutter Feasibility Study -Rigid Trays
4.13 Technical Working Paper (TWP) 19

4.14 Status Report 7/9/91 Package Development




4.15
4.16
4.17
4.18
4.19
4.20
4.21
4.22
4.23

Tiromat Pouch Sealing Tests

Report on Reynolds Film 9/3/91 & 9/17/91
Training/Instruction /User Manuals(Title Pages)
Summary Film Laminate

Pouch Costs - Preformed/Roll Stock

Tiromat Test Runs

Instrumentation Methods of Optimum Performance
Tiromat Changeover

Documentation/Demonstration Runs
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appenalx 4.3

. 10,21,/89
~ JLR
N

bppr T
IRM/FPILL/SEAL MACHINE:

HANGE IN DESIGN STRATEGY

A, .
GC /ut-/v r—

+ for change in design strategy for
F/F/S packaging machine. This is
similar document prepared by Frank

——y -

New Strategy: Design an intermittent motion (change from
continuous motion) horizontal F/F/S machine capable of
producing both civilian ‘(all plastic and microwavable) in a
variety of sizes and MRE pouches.

Key Points/Backaround/Justification:

1. ggx Horizontal F/F/S rather than Vertical Machine
with pre—-forme ocouches? 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 MRE and civilian

products were addressed earlier on. The advantages are
reiterated here.

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 vertical
pouch

- limited flexibility in terms of package types
- vertical machine has inherently limited speed.

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

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 (IM)-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 f£ilm 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

1f this problem persists with a standard IM-F/F/S
machine it will be more complex with a new continuous motion

(CM)-F/F/S unit since some unpredictable grnEIems of new
design have a good probability of interacting with the
delamination and sealing problems.

Although IM-F/F/S machines are commercial, an ex erimental
IN-F/F/S unit is needed that has sufficient R&D flexibility
to define and make necessary operational and design changes
to achieve some major innovations. 1t is projected that the
resulting IM-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

om——

cycle IM~-F/F/S machine makes 136 pouches/min; a Mitsubishi
makes about 60 pouches/min; both cost about S$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 f£illing 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.
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A comparison of projected Eapabilities of IM-F/F/S and
ChM-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/nin/lane 120/min/lane
2. Cost/Delivery Time ? > $600K
6 mos. 1l yr.
3. Ablility to make MRE, YES YES
inst’l and civilian pouches (see note below)

Note: However, solving the MRE pouch seal/delamination
problem 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

S. F/S capability for pre-formed
rigid trays with complex
shaped sealing area with
minimum retooling YES NO

(lower rate)

6. Minimized sloshing GOOD VERY GOOD

7. Start-up snd Shut-down OK- CONCERNS

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
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 fee&ing of particulates will be no
more difficult with IH than with continuous.

- Shorter delivery time helps CRAMTD's contract obligations
and credibility.

- Shake-down time will be considerably less for IM than for
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
CRAMTD - because it is more flexible and lower linear
velocity.
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Appendix 4.4

The State University of New Jersey
RUTGERS

CRAMTD Program

Sspecifications

for

INTERMITTENT ﬂOTION HORIZONTAL FORM-FILL-SEAL 20UCH MACHINE

Cook College -~ Center for Advanced Food Tachnology l

This specification covers the requirements for an jntermittent
motion (I.M.) form-fill-seal pouch machine that will be used for th
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. Product Information

4. Packaging Information

5. Design Reguicements

5.1 Mechanical ;
5.2 Electrical !

6. Gene_:al l ‘

7. Acceptance

8. Shipping and Installation




1.0 BASIS FOR PROPOSAL

1.1

Horizontal I.M. Form-Fill-Seal Pouch Machine per these specifications.

1.2

site and for research and development of new packaging methods and
materials.

103

2.0 PERFORMANCE REQUIREMENTS

2.1

2.2

per minute with minimua cycle rates of 2 per minute and a maximum
cate of 2S5 cycles per minute.

2.3

SRR x 2" deep (1/8° seals)

You are requested to supply a proposal for a Prototype

The machine will be used for the CRAMTD proqgram demonstratio

Copies of your proposal should be sent to the f¢llowing:

Rutgers — The State University of New Jersey
University Procurement & Contracting

Admin, Services Annex Bldg./Am. 101
Davidson Road/Busch Campus

P.0. Box 6999

Plscataway, NJ 08858-496%

Operaticnal Duty

2.1.1 This equipment must be designed to operate under a
continuous duty of 365 days per year in a three shift
opecation with a minimuz mechanical efficiency of 99.5%.

2.1.2 This equipment must operate in a typical washdown
area in a food processing plant and must withstand the use
of detergent cleaning compounds.

2.1.3 Cleaning time will be provided daily as required by
requlatory agencies, i{e. FDA, USDA, Where regulations don‘t
exist, cleaning time will be provided at least once per day.
2.1.4 The machine oust be guaranteed to meet all
specifications for 1 year.

Thruput Speed

The 9ua:adteed production rate shall be 100 retort pouches

Pouch (Formability, Seals & Size Changeover)

¢.3.1 The machine zust be designed to allow changeovers
from one size pcuch 5 another. The two specific cutside
pouch dimensions ace ac follows:

4 3/4" x 8 1/8" x 5,8° deep (3/8" seals)

fo'x 2"
-2-




3.0

4.0

2.3.2 The machine nuét he able to form thermoprocessed fil
and the pouch must pass all guality assurancs tests for
retorting, per MIL Specification #P-440738,

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 l
$P~-44073B

FOOD PRODUCT INFORMATION . I

3.1 Although the speciflcations for this machine do not require
the supply of filling machines, it i{s intended that the filling
area of the machine will be used for the following types of
products:

3.1.1 Sauvces with meat, poultry, seaféod and/or l
vegetables.

3.1.2 Sauces

3.1.3 Meats

3.1.4 Vegetables

3.1.5 Frruits

3.1.6 Soups

3.1.7 Bakery Items, such as crackers, meal, etc.

PACKAGE INFORMATION

4.1 The retort pouch packages shall be formed from a flexible
film foil laminate that hes been evaluated and developed to mee
MIL Specification §P-440738 for M.R.E. pouches. '

4.2 With special tcoling and change parts the machine shall be
able to produce semi-rigid and rigid trays and have the potentt
to run p{ggormed rigid trays.

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

4.4 The machine shall have the ability to form a2 variety of
sizes, types and shapes of packages. l

4.5 The machine shall be adaptable for use of research and
development of improved packages, e.q9. - microwaveable and I
acceptable to the milltary.




§.0

DECIGN REQUIREMENTS

5.1 Mechanical

5.1.1 The machine construction will be designed to meét 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
accelezation/decaletation from 10% to 100% in 1% {ncrements.

5.1.3 The machine will be modular in coastruction 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 quarding, 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 £illing area
clear of any obstructions on both sides of the machine.
Capsbility will be provided to increase this area if required in
the future.

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

$.2.1 All electrical wiring, connections, control boxes and
components shall conform to NEMA 4 standards.

$.2.2 fThe drive system shall be of a solid state variable i
speed type. Digital speed indication will be provided at
the primary operator station.

S.2.3 The machine {s to be supplied with an advanced
state-of-the-art nmicroprocessor to control all functions and
provide diagnostic capabilities for both production and
research and developmaent activities.




6.0

7.6

8.0

§.2.4 Provision will incorporate control for
synchronization of filling equipment so that {f theres {5 no

pouch or tray in position under the filling nozzles thera
will be no fill.

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

!
GENERAL i

{

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

6.2 A project engineering and delivery schedule shall be
provided indicating the follcwing milestones of the project.
6.2.1 Duration of engineering design.
6.2.2 fabrication start and completion.
6.2.3 sStart and completion of testing.

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

ACCEPTANCE

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

SHIPPING AND INSTALLATION

8.1 The machine to be shipped F.0.B., Rutgers University Food
Science Building, CAFT, Cook College, New Brunswick, NJ 08903,

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

i-----—--—d\--




RUTGERS — THE STATE UNIVERSITY OF NEW JERSEY Tt RFC NUMBER mUST APPEAR OF AL,

1o EST FOR QUOTATIONI UNIVERSITY PROCUREMENT AND CONTRACTING - CRRESPONDENCE SECARDING )
415 1S NOT AN ORDER | P.0. BOX 6999 Louapon
115 PISCATAWAY, NJ 08855-6999 R.F.Q. -39t
. © SGNED JUOTATION IN A SEALED ENVELOPE SHOW 3. ane EXPENSE INCURRED 8Y THE BIODER IN CONNECTION WITH
e ¢ ON OUTSIDE OF ENVELOPE. "5 QUOTATION (5 THE SOLE RESPONSBAITY OF THE SDDER
; 2 N EvENT OF THS M0 BEING ACCEPTED. A PURCHASE ORDER 5. & CUOTE 1S NOT FOB DESTINATION. YOU MUST SHOW COS?
! ~ut BE SENT. F FREIGHT AS A SEPARATE ITEM.

3. SIE REVEASE SIDE FOR TERMS & CONDINONS

T.W. FUTTER

ATTN: ALAMN VATS R, .

91 WALES AVE. Appendix 4.5
AVON, A 02322

ATt | THS 8D Wil B GPENED:

/sl
| Sty o f ' |
271790 . SEALED PROPOSAL DUE FEB. 23, 1990 ~TIME: 2:00 PMIs% % ) ceosce HORN = |
B PLEASE QUOTE THE FOLLOWING F.0.B. DESTINATION ORECTOR j

RUTCERS-TRE STATEZ UNIVERSITY OF N.J., requests proposals for tha supply anddinlullution of an'
Intermittent Motion Horizontal Form—-Fill-Sesl Pouch Machine, in saccordance with the attached
specifications snd the following notes:

A. MANDATORY PRE-BTD CONFERENCE
1 IT 1S MANDATORY THAT ALL PROSPECTIVE VENDORS ATTEND THIS PRE-BID CONFERENCE IN ORDER TO |
! CLARIYY ANY SPECIYICATIONS/DETAILS AND ACQUAINT TREMSELVES WITH THE PROPOSAL TO BE :

SUEMITTED. EACH VENDOR MUST SIGN THE REGISTER TO VERIFY HIS/HER ATTENDANCE. FAILURE TO!
ATTEND TRIS PRE-BID CONFERENCE WILL RESULT IN DISQUALIFICATION OF YOUR PROPOSAL. ‘

|
!
!
i

The Pre-Bid Confersnce will be held:

DATE: February 16, 1990

TDME: 1330 ™M

LOCATION: Rutgers University Food Science Bldg, C.A.F.T., Cook College, cormer of Colleg
Fare & Dudley Roads, Conference Rm f# 120A, New Brumswick, N.J. 08903

—t -

3. Technical questions pertaining to specifications are directed to Mr. Theodore Descovich

st (201) 932-8307. Questions pertaining to proposal procedures are directed to Mr.
Michael Dumn st (201) 932-5070.

c. The following areas must be addressed in detail with each proposal and will be considerad

in the evaluation of this proposal. Delivery, Production Rats, Engineering Features,
Cost, Service, Training.

Prices are to be F.0.B., Rutgers Univernitz Food Science Bldg, CAFT, Cook College, New
Brunswick, N.J. 08903.

. A certificate of compliance in rvegards to MIL-Spec P-44073B must be included
wvith the delivery of the unit.

COST OF MACHINE & INSTALLATION $_199.990.00 (@2 #«q

ENGCINEERING COSTS $ 0.00
TRAINIRG COSTS s 0.00
TOTAL $.199,990.00 ZZ#

DELIVERY & INSTALLATIONI6-20 Wks. dgys ARD

PR ARARARNENARRENNRANAAA RN AN AR AN R C RN OVC A ONANANAN AN PR O Rt A AN RRANCAAN AR AN AR AN ANAAANNA RN R RA

i. Plsase note additional Terms & Conditions on reverse side of this sheet.

-

2. It 1s the bidders responsibility to see that their propossl arrives at the University l
Procuremsnt & Contracting Office before the proposal opening date and time. '

T562 A OUESTIONS IEGAROING THS REQUEST TO NOTE: SHOW all TAXES a3 SEPARATE ITEA -
v DUNN/M/932-5070 ] [CRAND TOTAL ==
THIS SPACE TO BE FILLED IN BY BIDDER

“WWe GUBIS YOU IR SBEYE AW 8 he Coruiners !
- saatret CAN B MADE Y AYS MIOM RECEPT OF OROER 3 - % : o i
) SIGNATURE: l

PRINT NAME AND TITLE PHONE NUMBER |
\

dmg Alan A. Mais, Jr./§p Applic. Spee  <0R-8R8.260D

‘ - - o
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RUTGERS — THE STATE UNIVERSITY OF i JERSEY THE RFO NUMBER mUSI APPEAR ON ALL
Rt « .EST FOR QUOTATION!

UNIVERSITY PROCUREMENT AND CON1.. ACTING COMESPONDINCE  RLCARDNG  'ris
P.O. BOX 6999 ;
JHs 1S NOT AN ORDER PISCATAWAY, NJ 08855-6999 'R.F.Q. N9
. ¢+ YGNED QUOTATION IN A SEALED ENVELOPE SHOW 4. ANY EXPENSE INCURRED 8Y THE BIDOER 1N CONNECTION Wit

»
H

o JN OUTSIDE OF ENVELOPE.

N EVENT OF TS 8D SEING ACCEPTED. A PURCHASE ORDER 5
wil M SENT

TS QUOTATION 15 THE SOLE RESPONSBIITY OF Ir€ SIDDER

« F QUOTE IS NOT FOL DESTINATION, YOU MUST SHOW COST
OF FREIGHT AS A SEPARATE ITEM.

SEE REVERSE SIOE FOR TERMS & CONDITIONS

T.W. XUTTER

ATTN: ALAN MAIS 9,
91 WALES AVE,

AVON, MA 02322

cATE i i
217190 SEALED PROPOSAL DUE FEB. 23, 1990 ' TIME: 2:00 PM ey

1153 D WAL B¢ OPENED:

i

GEORGE THORN. &)

PLEASE QUOTE THE FOLLOWING F.O.8. DESTINATION | DRECTOR OF PURCHASES '

3.

Proposals delivered in person or by exprass service should be to our actual location.
This location is: RUTGERS ~-THE STATE UNIVERSITY of New Jersey

University Procurement & Contracting

Administrative Services Annex Building/Room 101,

Davidson Road/Busch Campus

PO Box 6999

Piscatavay, NJ 08855-6999

All cash discount terms will be acceptable, hovever, terms less than 32Z-30 dave will not
be considerad in the proposal award.

Proposals should be returned in the enclosed Yellow Envelope or attach the Yellow
suvelope to the outside of s large envelope, if necessary. Telegraphic and facsimile
proposals are not scceptable. 3idders wust submit sealed propossls oniv. Anv |
communication such as (facsimile transmittal) vhich reveals the contents of a sealed !
proposal vill result in disqualification of entire proposal.

Proposal documents submitted vith price alterstions ie. whiteouts., crossouts, erasures

ete. wust be initisled othervise proposal vill be rejected. (See number 17, terms &
conditions)

ATTENTION BIDDERS :
THIS ORIGINAL (LECAL SIZE SHEET) REQUEST FOR PROPOSAL FORM "MUST" BE SIGNED AT THE BOTTOM
AND RETURNED WITR PROPOSAL snm;s;. YOUR_ENTIRE PROPOSAL SUBMITTAL WILL BE REJECTED Al
DISQUALIFIED IF THIS FORM IS SIGNED AND RETURNI'D ON OR BEFORE THE PROPOSAL DUE DATE
m .

YURTHERMORE BIDDYRS WHO WISH TO REMAIN ON OUR “QUALIFIED" BIDDERS LIST SHOULD ALSO SIGN
AND_RZTURN TRIS PROPOSAL FORM INDICATING A RELSON FOR NOT SUBMITTING A PROPOSAL.

e e e e e =LA T UL O LA L] ), S

Any addendvms to this Request for Proposal must be acknowledged.

Faflure to comply will
rasult in rejection of p

below for each addendum received.
ADDENDUM: #1 (Signature)

12 : (Signaturs)
(5 74 (Signaturae)

Bidders must comply vith all proposal enclosures and wust return certain enclosures with |

proposal form. Failure to comply will result in rejection of proposal. They are:
(1) Aftidavie

{
(2) 314 Security ‘
(3) Nom=Collusion Statement NCS-1 i
(
!

A. Requirsment to be provided by successful bidder after proposal awvard is made.
(1) Parformance Bond within ten (10) days after avard
(2) 1nsurance, after avard and prior to start of work
(3) PL 1975 C.127 within seven (7) days aftar receipt of purchnuse urder l
Note: Bidders are required to ¢ with the requirements of PL 1975 C.127.
(4) PL 1977 C.33 within seven (7 days after receipt of purchase order
8. Supplemental Terms & Conditions, form STC-l is a notice of requirement for

cowpliance by bidder to vhom an avard is made and is to be
Additionsl enclosures are:

et t————

retained by bidder.
Did You Sheet/Specifications/Msp

TR AL OUESTIONS REGARDING THS REGLAST TO.

v 3 DmNN/M/932-5070 RSy TR TS  kutter om0 TOTA ===t £199.990.00
) THIS SPACE TO BE FILLED IN BY BIDDER
Yo o you = - e -
rOMENT CANGEMADEN ______ _ DAYS FROM SMCEPT OF Coom .
oy YGNATURE: M
PRINT NAME AND TIRE A 1dN A, Ma1S ZJr. PHONE NUMBER |
“tawg Sr. Application Specialist 508-588-2600

-2~ S—




SENT 3YRUTGERS UNIVERSITY

v 2=22-80  L:Z0PM & UNIV

=URCHASING NB=

RUTGERS~THE STATE UNIVERSITY OF N.J.
UNIVERSITY PROCUREMENT & CONTRACTING
PROPOSAL SHEIET

RFP $0-2-7-1

l ~ Cost of Machine and Installation

Engineering Costas

| Training Costs

) Total

t=

10.

11'

OPTIONS

Mound Detector

Loading Grid/8pill Covars
Vacuum Pump

Vibrating Unit

Outfeed Conveyor {approx. 2')
Trim Removal Systenm

Tear Notch - "C" Notch

Ink Coda Dating

Microprocessor Controller (PLC)
Spare Parts (recommended)

Complete set of tocoling

COMPANY NAME

S17S6817910% 4

T W KUTTER, IMiC.

SIGNATURE

$199,990.00
s___/C
$__/C

$ 190 Qqa

[ 375.00
8 2.460.00
s 13,660.00
§__7.450.00
$ 1.325.00
§ 2.665.00
$ 4,950.00
¢ 10,233.00
s 12,690.00
$ 5.173.89
$ 35.800.00
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RUTGERS

UNIVERSITY PROCUREMENT AND CCNTRACTING - 7 0.80X 6899 - PISCATAWAY. NEW JERSEY 738556389 - +2011932-3000

TETTER SENT TO: MULTI-VAC: MAHAFPY AND HARDER: 7. w. KUTTER

-

SUBJECT: Addendum ¢1 to KFP #0-2-7-)
Intermittent MolLicn Horizental Term PLll-Ceal iPouch Machine

Dear Sir:

The information contained herein revises, supplements and/or supercedes the
apecific parts of thae documents referred to as Requast for Proposal Number 0-2~7-1.
Except as herein modified, all other provisions of the preposal request

shall remain in full force as originally set forth.

The date of +nha mandatory pre-bid meeting ias hareby reschedulad for
February 20, 1290. The time and place remain the same.

Sincerely,

w/é// o
;2%2:;?? Lerr i
“ichael Dunn
Buyar

c: T. Jdascovich/CAFT-Cock Cslleage
G. Thorn, JrI.




THE STATE UMIVERSITY OF NEW JERSEY

RUTGERS

UNIVERSITY PROCUREMENT ANO CONTRACTING - P.O. BOX 6339 - PISCATAWAY . NEW JERSEY 088556939
01/532-3000 - FAX: 201832-4712

reabruary 22, 1290

LETTER SENT TO: MULTI-VAC: MaHAFFY AND HARDER: T. W. KUTTER

SUBJECT: Addendum 2 to 272 s0-2-7-1
Intermittant Moticn Hcrizontal Form-Fill-Seal Pouch Machine

Sentlaman:

The information cont-ined hare.n rovises, supplements and/or supercedes the
specific parts of the documerta referred to as Requast for Proposal number 0-2-7-1

Except as herein modifiled, ali cther provisions of the proposal request shall
remain in full force as originally set forth.

h ]

1. Tha date of the proposal cpening ts hereby chanced to March 9, 1990.
The time and place of the cpening remain the sanme.

2. The requirements for a Proposal Security and Pearfocrmance Bond are
hereby waived.

3. The requirement for = certificate of compliance is hereby waived.
4. Dalete saction 2.1.1 2f the proposal specifications.

5. Section 6 of the proposal apecifications {3 to be supplied by the
succassful contractor.

€. Contractors are to use :le asttached proposal sheet when submitting prices

with your proposal. Incluced are options that will be consideraed {n the
evaluation process.

8l spewcifications iz not mandatory and will not

7. Secticn 4.2 of the p =3
b he evalua'tion procees.

he weighad heavily

~e
“r
-
-

e




fuge ¢
Adiandum 12-R¥P 0-2-7-1
February 22, 1990

%.PR.E., pouch to de round corner ia accordance to MIL-SPEC P-44073B.

The PLC muat be able to interface with an Allan Sradley Nata Hiyhway Syatem
List any other manufacturars that would be compatable with your proposed
system. Tha size of the PLC is left to the digcrution of the desiyner.

10. All addendums received must ba acknowledued bv signing pags 2, Section 8

of the proposal docurnenct.

Sincerely,

I Ao

V/ﬁlshael Dunrn
Suyer

ancl. Proposal Sheet

c: 7. Descovich/ChFT/Cook CTollege
G. Thorn, Jr.




A PROPOSAL FOR
RUTGERS VYNMIVERSITY
FOR PACKAGING

CRAMTD

Section | Introduction
Section il Rutgers University Proposal Sheet
Section 1l Quotation

Section IV Training

Section V Drawings

Section Vi Tiromat Modular Design

Section VIl Smart System information

Section Vil Automation Case Studies
. VHS Tape: Becton & Dickinson




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

March 7, 1990

Mr. Ted Descovich
RUTGERS UNIVERSITY
Cook College

C.C.A.F.T.

P.O. Box 231

New Brunswick, NJ 08303

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 System". There are three (3) systems built using the Allen-Bradley:
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 ori 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
of product coming in contact with the hot seal frame. A likely occurrence when
running hot tluid 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
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.)




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

March 7, 1990 Rutgers University
Page 2

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. | feel that it is an absolute necessity in retort
packaging, whether it be in flexible fiims (CRAMTD) or sterilization of rigid

polypropylene trays. | 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. |
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
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

Due to the modular design of the 3000 Tiromat, it is very easy to add these

devices in the future in your facility. | have included a section describing the
Tiromat Modular Design System.




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

March 7, 1990 Rutgers University
Page 3

Since our last méeting 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

information they have for food processing, i.e. Aceptics, Microwave
Pasteurization, Filling, etc.

Kutter also has an Automated Systems Division which many times compliments
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
Vil.)

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 Specnahst
AAM:jcd

Enclosures

C: JimRyan

Steve Tennis
Dave Andronico

- 10 -




T W Kutter. inc. 91 Wales Avenue. P.0O. Box 7. Avon. Massachusetts 02322

March 6, 1990 RUTGERS UNIVERSITY
Page 1 of 6

AUTOVAC TIROMAT /44
Maximum Package Size: 31.5”" L x 15.8" W x 3.1" D

Standard Equipment Consists Of:

Stainiess 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 ali 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

BASE MACHINE PRICE: $90,400.00 1/




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

March 6, 1990 RUTGERS UNIVERSITY
Page 2 of 6
QUANTITY DESCRIPTION PRICE

1 Tiromat Formset Number 348-1.1

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

Includes:

Maximum Draw Depth  80mm

Forming Moid 104-2.3 cooled,
dividable to 104-2.3

Deep Draw Lid (without heating plate) 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

Seal Chamber Lid for Format 104-2.3

Product Support Rails

TOTAL FORMSET: $29,950.00 .
Pocket Size: 104.6 x 188
Package Size: 121.6x205 (4.78" x 8.07")
Number of Pockets: 6
Depth of Draw: 25
Cut-Oft: 365
-12-




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

March 6, 1990 RUTGERS UNIVERSITY
Page 3 of 6

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-2/17 PLC Controls , 12,690.00 v
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-Bradiey
1 Busch RA-400 Vacuum Pump ./ 13,660.00"V
1 Infra-red Temperature Sensing System .~ 15,000.00 -

to sense the product temperature and
automatically set the maximum vacuum
level attainable in the packages

1 Vibrating Station in the loading areato 7,450.00 \/
settle the meat cubes

3 KG-87 Cross Punch for round corners & _'55,875.00 Ve
"C" style tear notch

1 Loading Area Extension to 15' v 9,235.00V

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

1 Set Loading Grid/Spill Cover for seal 1 3,460.00 \/
protection with lifting

1 High Product/Mound Detector , 375.00\/
TOTAL ADDITIONAL HARDWARE $125,420.00

- 13-




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

March 6, 1990 RUTGERS UNIVERSITY
Page 4 of 6
QPTIONAL FOR THERMOFORMING (Up to 50 mm polypropylene at
10 cpm)
1 Uniform System with compressed air assist $8,850.00 v
2 Sandwich Preheat Assembly for top and 19,700.00

bottom preheating for use in forming
50 mm polypropyiene films into rigid
trays for auto cleaving

4 Sandwich Preheat Plates 7,000.00

v

TOTAL OPTIONAL HARDWARE $35,550.00

-\t~




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

March 6, 1990
Page 5 of 6

TJOTALS PA

TOTAL PAGE 1
TOTAL PAGE 2

TOTAL PAGE 3

TOTAL MACHINE PRICE

LESS DISCOUNT FOR
TEACHING INSTITUTE

TOTAL COST

TOTAL PAGE 4 (OPTIONS)

-15-

RUTGERS UNIVERSITY

E

$90,400.00

29,950.00 .

125,420.00.

$245,770.00

-45,780.00

$199,990.00

$35,550.00




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

March 6, 1990 RUTGERS UNIVERSITY
Page 6 of 6
PRODUCTION RATE

Packages per Minute: 102

ILITL IRED
1. Electrical 220 Volts, 3 Phase, 60 Cycle, 35 arnps
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
Non-forming Web 430mm +2mm -Omm
Core Size 6" (3" on request)
Roll Size 19" Q.D. sealant wound in
IERMS

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.

DELIVERY

Approximate shipping date of equipment quoted is 16 to 20 weeks from the date

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, uniess
otherwise specified.

-16-




RECOMMENDED SPARE PARTS FOR TIROMAT 3000/440

Quantity  Part #

VPM-571203
VPM-571204
VPM-323242
VPM-X321-60S3
VPM-X383-1
VPM-322034
VPM-526000
VPM-700A149
FST-4527
VPM-210A138D
VPM-X130-4
VPM-408501
827384
VPM-523000
VPM-570021
FST-12468
KST-12478
VPM-321106
VPM-SK41
VPM-X327-14
VPM-X327-15
VPM-X318-1
VPM-X354-29
VPM-X354-30
VPM-X317-165
VPM-X332-2
VPM-365076
VPM-365078

N — b ek b b b

NQ_A_A_A_A_A_AN_L_L—A
ag Yoo
=2

QRN U= = = =
o3
=

VPM-X172-25
VPM-Gloves
VPM-451280
VPM-365004
827316
827359
827362
VPM-X172-013
VPM-700A145
VPM-500B62

' VPM-X156-25

2m VPM-X156-45

1 VPM-323316

O -+ N ~ b =t =t b = d

D ription

Magnetic Safety Switch

Magnet

Solid State Relay

Solid State Relay

Thermosensing Element

Temp Controller

Wachendort Counter

Brake for Fiim Mandrel

24 Volt Coil for Valves

Mushroom Clamp

Spring

Seeger Ring

O’ Ring

Namur Moduie

Namur Modute P&F

Proximity Switch

Proximity Switch

Emergency Stop Push Button

Silicone Glue

5mm Dia. Silicone String

3mm Dia. Silicone String

PG9 Fitting

Sor'et

Pluy

7 Lead Silicone Cable

Silicone Bushings

QO'Ring 53x5

O'Ring 238x

Contour Seal Masks
for 104-2.3

Suction Cup

Gloves

Hook Spanner

O'Ring

O'Ring

O'Ring

O'Ring

Bellow With Needle

Round Knife

Air Bladder

1" Vacuum Hose

1 3/4" Vacuum Hose

Relay

PRICE ON RECOMMENDED SPARE PARTS

-\77-

Unit Price

$46.36
15.90
70.40
30.73
139.68
509.44
1,484.80
54.10
68.56
39.50
1.00
1.50
1.48
107.84
335.40
104.80
117.25
107.65
32.00
12.66
3.84
4.19
13.60
12.54
9.38
15.00
44
66.90
1,133.33

25.35
28.83
36.6
1.58
1.00
.54
.51
32.00
248.20
130.05
42.84
41.70
44 .42

$5,173.89




TRAINING
Training consists of five (5) consecutive days in your facility during the installation penod.
The Tiromat shouid be piaced and all utilities connected prior to our technician's arnval.

You should plan to be ready 1o run production the afterncon of the first day. That wiil give our
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 charge.
(See KUTTER SCHOQL 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
Eebruary 90:
.e-- VF-20 Avon, MA #3, #4
212 -15 TIROMAT-3000 Avon, MA #1, #4
March 90:
“ee- VF-20 Avon, MA #3, #4
¥5-7 VA-TIROMAT Avon, MA #2, #4
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 will be conducted on an unscheduled
basis.” Students for this school will be selected from a list identitying 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: Course will be cancelled if less than five (5) students enroll.
NOTE #5: Private School. Not open for general student enroliment.
NOTE #6: A second school may commence immediately upon completion of this school

if number of students warrants.

Tuition charge will he 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.

Enroliment 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.

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

KUTT ER will provide training matenals required for each course free of charge. KUTTER will provide

free daily student transportation (via company van) between one (1) selected hotet/motel and
schooling site. KUTTER will provide tree lunch each school day.

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

-\ 8-




BEADED SEAL RUBBER
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By using a silcone rubber seal
mask with a bead when contamination
accures it will be pushed out of the way
during compression of the bead.

DRAWING ONE
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PACKAGE LAYOUT
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DRAWING THREE
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INFRA-RED
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 PRESSURE/VAPORIZATION CHART AND CONTROLS
THE VACUUM LEVEL AUTOMATICALLY FOR THAT PARTICULAR
TEMPERATURE.

,
d
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SMART System Functionality

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) uPDP-11 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 knowiedgeable 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
combination of selected criteria.
» Keeps record of any occurrence of "out
of tolerance™ (may force production halt if
desired).
* Allows tracking of incidents of
parameters not being maintained.




Automatic Device
Testing

Automatic P.M.
Prompting

Up / Down Time
Statistical Analvses

Machine Control
Functions

Film Utilization
Reports

« On start up each day, executes static
evacuation check

* Ensures integrity of evacuation chamber
for consistent evacuation & gas leveis.

« On start up each day, executes heater
current check.

* Ensures integrity of heaters to prevent
hot/cold spots effecting forming and
sealing.

« On start up each day, executes X-cut
bladder check.

* Ensures integrity of Cross Cut bladders
to provide consistent cutting.

» On start-up each day, provides a printed
listing of preventative maintainance
scheduled to be performed.

Maintains record of work performed and
rolls over work defered.

* Improves performance and life of
equipment.

 Forces the operator to select a reason
(from a menu displayed) for shutt g
down prior to re-starting the Tiromat.
* Provides detailed breakdown of time the
Tiromat is not generating packages.

« All devices (primary and ancillary) may
be manually activated from the SMART
keyboard.

*Provides assistance in maintenance
procedures as well as troubleshooting.

+ Data base of material usage

* Provides information on material
utilization while tracking production with
film lot codes and roll numbers.

~-27 -




Network
Compatibility

« Production data and set-up information
is compatible for exchange over many
networks utilizing most common
protocols.

* Set up parameters may be exchanged
between the SMART System and other
intelligent devices ie; vision systems,
robots, etc.

* Plant networks may access Tiromat data
for production tracking and system status.

-28-
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TIROMAT
MODULAR
DESIGN
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FILM CONVEYOR CHAIN

plated chain is installed as standard which has a greater
force. The 5/8" chain doesn't stretch.

Previously film transport chains were %" 1links. %2 5/8" nickel-

hclding

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) tonms. Film composites, such as aluminum and poly-propylene
require high forming pressures.

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

There are four different lifting graduations which are:

Lift 210mm/190mm draw depth
. Lift 150mm/130mm draw depth
Lift 120mm/100mm draw depth
Lift 8Omm/ 60mm draw depth

W

Depth conversions are possible by traversing the lifting rails.
For example, by traversing the liftinog rails the maximum depth of

draw can change from 130mm to 190mm. Also, the 1liifiting cylinder
must be changed.

All TIROMAT 3000 have independent lifting.




SKETCH OF THE LIFT DRIVE

" Tool at rest
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Draw dept max. 190 mm




The standard forming station is 1150mm long and allows a maximum
index of 800mm without preheating and 450mm with preheating. A

930mm extension 1is available for a 800mm maximum advance with
preheater.

To produce difficult packages 1s 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.

L 11S0mm_ lo3gmpl | oo™™

3028, ;
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Direction
max.450mm advance
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LOADING AREA

Standard loading extensions are 1300mm and 1850mm long.

Standard heights are 150mm and 300mm.

The limitations in depth and index are as follows:

Ext. length - height Max. draw depth

in mm

1300
1300
1850
1850

A chapnel runs on the cabinet side of the machine to the forming

station for all utilities. This can be serviced from the outside of

the Tiromat.

150
300
150
300

in mm

100
190
100
190

Max transport advancel

in mm

330
380
800
8.0




SEAL STATION

In order to facilitate faster evacuation of the seal chamber, the
bridge has two 1%#" cmoss-sections. Standard 1is 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 1s determined by

index
length. Tandem cylinders are available.

Per cylinder - 125mm diamecer @ 90 PSI

L]

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:

Up to 350mm advance

2 welding cylinders, with
2 tandem cylinders, up te
350 mm advance

S T Advance 450 mm 4 weiding
. .“:\-‘,\::-‘\"j_-\.‘;\““_- ’/ cytinders, with 4 tzndem
OV i

oA ‘\\.\_.\\_ 9 cylinders, advance 450 mm

Agvanca 3comm 6 welding
cylinder, with 6§ tandem
cylinder 3gvance 800 mm
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DRIVE SYSTEM

The standard drive is a 2-speed AC motor.
motor by Lenze. Both units, drive <the
Index is adjustable in 1/10 mm adjustments.

Optional is a RF-cont
transport chains direct
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SEALING STATION

The standard length is 1150mm which is designed for an 800mm index and
still have adjustpents.

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
accessories. Cutting modules are 400mm, 1000mm
Examples of the versatility are as follows: ,

large number of
and 1500mm 1long.

Extensions 150 and 300 mm

£30mm
e —
———————
1300mma
18S0aa '
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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 elarge 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
350mm.

VACUUM TRIM REMOVAL

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

The cutting eguipment was compietely revised. with special atiention being paid
to costs, flexibilily, safely, and passage heights.

The cutting area of 400 mm Includes only longitudinal cutting and simple
cross-cutting.  Cress-cutting is done by a maving knife driven by a
cylinder.(sysiem used by Buddig)

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

powered by a lccking cylinder, and cutting is done oniy in the final position.

Closing pressure is 1S kg, which means that even if a hand gets between the
knives it wiil not be injured.

A product height of 190 mm is provided for.

Transverse punches were previously limited in pessege height o3 well as in

terms of pressure. A distinction was made between 6 and 9 metric-ton punches.

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 that a 9 metric ton transverse punch is
avaiiable c¢n the standard machine.

Since there is no mechanical Iift systeam, ‘here is no lubrication sSystem. The

cutting lines for scparating hard films are bedded in high-densily
wood of in plexigiass. __4. -




Appendix 4.6

CENTER FOR
ADVANCED

Foobp .
TECHNOLOGY March 19, 1990

TO: M. Dunn, Buyer
University Procutement &
Contracting r
FROM: A. Sigét 3¢g;e covzch
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 motion
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. Rutter 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 STATE UNIVERSITY OF NEW JERSEY

RUTGERS

Interdepartmentai Communication

CRAMTD June 8, 1990

TO: Files

FROM: A. Sigethy

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
followinoc one (summary below) was pertinent to the subject.

I RE: Literature Search - Combat Rations (Horizontal
I "Preliminary Draft Report of Horizontal Form-Fill-Seal
Retort Pouch Production Using the Tiromat CS-VA-430 LTH
l 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
l materials. In this use we found the machine to be an

effective performer but in need of improvement for use with
I foil laminates.

For packaging flowable food materials in flexible,
retortable pouches machine 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 wexre less than predicted, and even
worse, of variable volume depending on location. In’
addition, and for some unexplained reason, pouch volumes

were found to be related to dwell time in the sealing
chamber.

make it virtually impossible to effectively use a high
percentage of the availahle volume for product. Spillage of
low viscosity materials was a problem in virtually all parts
of the transport and sealing phases of the operation.
Reliable, predictable, effective sealing of properly made
pouches - even pouches comtaining highly viscous materials -
was virtually unachievable because of the inclusion of

‘I Pouch configquration and modes of movement and handling
-1-




product in seal areas due to the location of the ambient air

evacuation nozzle with respect to the product in pouches
being evacuated.

Unsupported and sagging pouches, prior to the sealing
operation: (1) 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 guality.




AD Number

D440506

D439233

D438630

D438432

D437664
D437173

D437171

D437159
D433849
D433154

D432189
D430578

D430577

Literature Search

MTIAC

Title

Coextrusion Blow Molding of
Barrier Structures for Rigid
Containers with Polycarbonate
Resins.

High-Barrier Packaging - What
are the Options.

Properties of a New Biaxially
Oriented Nylon 66 Film.

Permeability of Polymeric
Membrane Lining Materials,

FoodPlas 83/84

Physical Testing of Transparent
Films in the Laboratory and its
Relationship with Packaging
Performance.

A Chromatographic Method for

Measuring the Gas Permeability
of Packages.

Evaluation of Package Performance.

Polypropylene Film.

A Practical Gas Permeation Test
for pPlastic Containers.

Macro-encapsulation of PCM.

Plastics Packaging in the Space
Program.

Progress in Films, Laminations
and Coatings.

Combat Rations - Horizontal Form/Fill/Seal Machine

Date

May, 1986

Mar, 1985

Apr 30, 1984

1984

Jan 18, 1984
Sep 15, 1963

Sep 15, 1963

Sep 15, 1963
Sep 11, 1960
Mar 7, 1966

Aug, 1978

Nov 19, 1963

Nov 19, 1963




D429837

D429836

D429835

D429822

D429818

D429817

D429814

D428224

D428212

D428211

D426608

D426606

D425406

D425365

D425361

Research anfi Development
Associates Inc., Activities
Report, V. 21, No. 1.

Research anfd Development
Associates Inc., Activities
Report, V. 2D, No. 1.

Research anfi Development
Associates Inc., Activities
Report, V. 19, N.2.

Effective High Speed Gas
Packaging.

Conventional Retorting and
Flexibly Packaged Products.

Problems in Assuring Sterility
in Thermally Preserved
Flexibly Packaged Foods.

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

Stability of Tomato Pastes

Packaged in Plastic Laminated
Pouches.

Oxidized Polyethylene Flavor:
Source, Measurement and
Characterization in Food
Packaging Systems.

The Direct Measurement of
Respiration of Natural Cheese
in Polymeric Film Package.

Package Integrity and Performance.

Convenience Foods.

Retort Pouch Earns 1978 IFT
Food Technology Indistrial
Achievement Award.

Microbial Reeontamination in
Flexible Films.

Conference am Food from the
Sea.

Lt

1969

1968

Apr 11, 1967

Dec,

Dec,

Dec,

Dec,

1961

1961

1961

1961

Aug 19, 1979

Aug 19, 1979

Aug 19, 1979

Nov 17, 1964

Nov 17, 1964

Jun,

1967

1967

1978




D424718

D423926

D423925
D423715

D423223

D423221
D423220

D423219

D423218

D423217

D423138

D422506

D422505

D407098

D405798
B063877

Approaches to Mechanical Sealing
Problems.

Testing Procedures for Retortable
Pouches.

Meeting on Retortable Pouches.

The Reliability of Flexible
Packages.

Retort (Processable) Pouches (II)
OQutline Specification for Retort

Pouches, Polyester/Aluminum Foil/
Polyolefin.

Integrity Aspects of Package Seals.

Approaches to Mechanical Sealing
Problems.

Heat Seal Characteristics of
Polyolefin Materials.

Ultrasonic Sealing of Thin Film
Thermoplastics.

Laser Welding of Thin Plastic
Sheets.

New Opportunities in Manufacturing
Formed Containers Using the
Scrapless Forming Process.

An Overview of the Retort Pouch
in the U.S.

Performance and Integrity of
Retort Pouch Seals.

Flexible Packages Now Withstand
Heat-Processing Temperatures of
Foods.

Resolving the Retort Pouch Ruckus.
Investigation of the Suitability
of 6 Patking Tray Models with

Respect to Long Range Storage
and Tramsport.

- 5-

Feb 2, 1976
Jun 6, 1975
1968

Feb, 1975
Feb 2, 1976
Feb 2, 1976
Feb 2, 1976
Feb 2, 1976
Feb 2, 1976

Jun 14, 1977

Feb, 1976
Feb, 1976
Mar, 1962
Mar, 1975

Jun 15, 1981




Combat Rations - Horizontal Form/Fill/Seal Machine

Contact No.

DAAG17-69-C-0160

PROJECT WORK

NRDEC

Title

Reliability of Flexible Packaging for
Thermoprocessed Foods Under Production
Condition. Phase I: Feasibility

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

Date

July 1970

Sept. 1987
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Evaluation of
Aluminum/Plastic Laminates
for
Retortable MRE Pouches

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

Panos Giannakakos, Ph.D.
Post-Doctoral Fellow

Yoon-Seok Song
Graduate Assistant

Food Science Department
Cook College
Rutgers University

March 27, 1990
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SUMMARY

This work is a pant of the CRAMTD STP-8 project which deals with the package
development of MRE pouches on a horizontal form/seal/seal machine. Present
work is being conduétcd on evaluating the proper kind of foil laminate and the
optimum sealing conditioms. A prototype has been constructed to study the
forming characteristics of the laminates. Also being constructed is apparatus for

cvaluation the performance of the pouches such as pinholes, seal integrity, and
burst strength.

II. OBJECTIVES

Here are some of the major objectives:

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

Study the forming charaezeristics of these laminates.

Study the heat sealing characteristics of these laminates.

Identify and study the pmpcess parameters for the forming and heat sealing.
Use existing methods or develop new methods to test the performance of
these laminates. |

hoR W

III. IDENTIFIED PROBLEMS

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

identified as potential obstagdes which demand further research:

1. Very little information 3 available in the literature on forming aluminum-
plastic lamrinates. For egample, it is still not known what kind of laminate are
formable, and a plug asgist should be used in the forming process.

2. The chotees of alumingm-plastic laminates are rather limited because only a
few companies manufactare them.

3. The exising MRE powgh film may not be formable due to delamination and
severe fiBx cracking.




IV.

There is a concern that foil laminates with a printing laver may cause
delamination after formed into pouches and then retorted. This may be due to
chemical incompatible between the printing layer and its adjacent layers.
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.

The dimension of pouch must be properly designed to minimize sloshing
problem during filling.

PREVIOUS PROGRESS

[

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

. Visited with Mahaffy & Harder, Du Pont, and Natick to discuss STP-8.

Obtained foil/plastic laminates of various thickness and composition from
Reynolds and Alusingen for evaulation.

Measured tensile properties of the above foil/plastics laminates.

Conducted preliminary study on forming pouches from the above foil/plastics
laminates at Mahaffy & Harder.

Measured the thickness distribution of formed pouches.

Retorted filled pouches and examined defects.

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.

Studied the heat sealing conditions of foil/plastics laminates. Process
variables were dwell time, temperature, pressure.

Page 3




V.

VL

NEAR FUTURE WORK

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

o

Form pouches with our prototype mold.

3.. Refine the prototype mold design as needed

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.

RECOMMENDATIONS

From our preliminary study, the Reynolds RND #8 is a potenual 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

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.

Faged




The first set consists of oriented polypropylene/adhesive/aluminum
foil/adhesive/non-oriented poiypropylene, from outside to inside. The oriented
polyproylene (from Hercuies, 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 °C to 150 °C 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.

B. Tensile Properties

Mechanical properties such as tensile swength 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/1.5 Al/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
mil Al/3.0 mil PP, respectively.

C. Thickness Distribution

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

Page 3




is undesirable because it will adversely affect the mechanical and physical
performance of the pouch.

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
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 swess is applied as a result of sh--p corners
or non-tapered walls. The thickness profile can be obtained by . ring 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.)

. 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 moid design, which results in good survivability
rate.
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E. Heat Sealing Conditions

Preliminary experiments were performed with a band heat seal to optimize the
sealing conditions for three laminate combinauons:

Top Bottom
RND #6 RND #3
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°C
Dwell time: 1 sec
Jaw pressure: 50 psi

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.

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

Page 7




caiculated volume is approximateiy 7.9 fl. oz. The other design has the same
dimensions but double depth (1 1/8'). The second design allows swretching the

laminates to a higher degree for finding the limiting conditions in the cold
forming process.
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REYNOLDS FILMS :

1.2mil Onented Polypropylene 0.5 mil Polyester
Adhesive Adhesive ;
RND-1| 0.7 mil RND-6| 0.7 mil :
RND-2| 1.0 mil : : RND-7| 1.0 mil - : ;
Alu Al Foil :
RND-3| 1.5 mil uminum Foul 2| 1.5mil uminum Foi :
RND-4| 2.0 mil RND-9| 2.0mil ‘
Adhesive Adhesive :
3.0mil Non-Oriented Polypropylene |3.0mil Non-Oriented Polypropylene, B
( ]
ALUSINGEN :
1.2 mil Oriented Polypropylene 0.7 mil Polyester
Adhesive Adhesive :
AL-1| 1.6 mil Aluminum Foil AL-2| 0.4 mil Aluminum Foil
Adhesive Adhesive :
3.0mil Non-Oriented Polypropyleneg |3.0mil Non-Oriented Polypropylens

Figure 1. Construction cf Available Laminates (Named by Codes)
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Elongation at Break
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Figure 4. Thickness profile of a formed cavity of the presently used MRE laminates
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Figure 5. Thickness profile of a formed cavity of RND #6
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Figure 6. Thickness profile of a formed cavity of RND #8
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Time
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to heat B B
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S.Wdth G* N*
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to heat B B
240 [Ctr. of

S.Wdth N* B*
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Resistance to heat

Control of seal width

Figure 7. Heat Sealing Characteristics
(RND# 6 astop web , RND #3 as bottom web)

G: Bottom film is not melted

N: Bottom film is about to melted
B: Bottom film is melted

G*: Edge of seal is clear
N*: Edge of seal is partly clear

B*: Edge of seal is not clear




Time
Sec)
Tem
'Cy \Char
Resist
to heat G G
230 [Ctr. of
S.Wdth N* B*
Resist
to heat N B
240 [Ctr. of
S.Wdth N* B*
Resist
to heat B B
250 [Ctr. of
S.Wdth B* B*
Resist
to heat B B
260 |Ctr. of
S.Wdth B* 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
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 8. Heat Sealing Characteristics

(RND# 6 as top web , RND #8 as bottom web)
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to heat N B B B
270 [Ctr. of

S.Wdth G* N* B* B*

Resistance to heat G: Bottom film is not meited
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 Characteristics
(AS #2 as top 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.

II. 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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III. Progress Update

A. Prototype mold

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.

Prefiminary 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
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
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-foomable laminate films. However we should note that the
measurement method (ASTM, F 904-84) includes the force required to bend
the separated layexs, 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 eeflected in the bond strength measurement. In any way,
table 1 summarizes the measured bond strengths from various films and
treatments.
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Table 1: Bond strength for various films and treatments
(MD strips, 1" width)

Asis After 20% After 20%
Film elongaton elongation and
retorting
[ N/m_(Ibffin) ]
AS-1 476 258 --
(2.720) (1.472)
AS-2 808 759 876
(4.615) (4.332) (5.002)
RND-3 1714 1032 --
(9.786) (5.892)
RND-6 1065 -- --
(6.079)
RND-8 1761 1045 --
(10.058) (5.966)

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
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
pocket. The data (from table 1) show that stretched strips show a
decreased bond strength while after retorting the bond strength seems to
recover. Not all the films were able to evaluated due to increased stiffness,
presumably, of the adhesive.
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Figure 1. Construction of Available Laminates (Named by Codes)
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Trial #1

AS-1, Tiromat 3000, 30 psi, 1 sec
(Vertical side moid)

i 080,09
o 630.00
610.00
590.00
gl 570-00

& 550.00

490.00
470.00

450.00

Figure

Thickness profile of formed pocket from st trial

at Kutter Inc. using AS-1 film
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Trial #3

AS-1, Tiromat 3000
(prototype mold #2)

610.00

$80.00

510.00

490.00

470.00

450.00

Figure 3:

Thickness profile of formed pocket from 3rd trial
at Kutter Inc. using AS-1 film
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WRKUTIER.

a1 Wales Ave.. P.O. Box 7. Avon. MA 02322 (508) £88-2630

October 17, 1990 Quotaton #: 00216

Mr. Ted Descovich
RUTGERS UNIVERSITY
Cook College

C.AF.T.

P. O. Box 231

New Brunswick, NJ 08903

Dear Ted:

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

STEP 1
After the trays seal flange profile has been determined. we will supply:
Prototype hardware to seal the Half Steam Table Tray consistng ot:
(1) Seal Mold with internal support

(1) Profiled Sealing Plate and upper vacuum chamber lid
(1) Seal Support Frame

TOTAL $14,955.00
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 wouldzhat begin to determine what would be the best way to incorporate a tray sealing

system ino your 3000/440,taking into consideration the possibility to seal other size trays
as well.

Design of the following station would be needed:
Tray De-nesting.
Transport of the tray thru the filling area.
Transfer of the filled trays into the vacuum and seal station.

Page 1 of 2
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T W Kutter. Inc. 91 Wales Avenue. P.O. Box 7. Avon. Massachusetts 02322

October 17. 1990 Quotadon #: 00216
Mr. Ted Descovich

RUTGERS UNIVERSITY
Page 2 of 2

STEP 2 - Continued

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

Development of a curting device to cut the lidding matenal.

We would provide drawing that would show concepts atter 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
STEP 3

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.

—

Alan A. Mats, J.r. Rfc
Sr. Application Specialist

AAM:bjc
Enc.

cc: D. Andronico
J. Balog
R. Memill
P. Paquette
T. Pile
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.0 Introcduction

b-

This repcrt zddresses in part program Item 4.5.1 2f the CRAMID
“anagement !aster lan. This program item regquires a control
strategy plan in acccrcance with final process specifications for
“he CRAMTD pilcot plant. This report will focus on the horizontal
forming, filling, and seaiing machine.

2.0 Machine Eguipment Specification

figure 1 illustrates the mechanical design of the pouch line.

There are four mailcr stations: 3Sottcem Film Forming, Product Loading
Poucn Filling), Pacrage Sealing, and Package Separation (cutting).

The pottom forming 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 rproduct 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 2zim the

pouches after sealing.

3.0 Equipment 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 te formed into pouch bottoms is mounted on a roll at the extreme
right and is pulled cver guide rollers to open semi-circular crip-

clips wnich firmly grip the outside edges of the film, stopping at

each nmachine staticn. an AC drive motor with optical encoder for

-t

[ON
y

igital index length contrcl provides precise incremental steps fcr

crcrcer cackage registraticn during forming, sealing, and separaticn.

[




A switch interrupts transport and operations in all sections when

the pottom film roll is empty.

In the bottom film forming station the lower mold assembly is

raised until a vacuum can draw the film into the mold for a

programmed time periocd. Programmed controls are described in

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

complete and the molds are down, again for a programmecd time period.

Initial equipment capabilities also include preheating of £ilm,
plug assist forming, and compressed air which is applied from abave,
for possible use in future packages using various plastic materials.
It is not anticipated that these will be required during initial

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,
loading, sealing, and cutting take place simultaneously with the
film stopped, between indexing. Product loading will be the subject
of an upcoming STP and will not be described in this report.

Pouches which have been indexed to the package sealing station
will already have been bottom formed and filled. The upper film
roll is fed to the sealing station by guide rollers. As in the
bottom forming station a switch will interrupt all operations when
the upper film roll is empty. Positioning controls for the sealing

operation are similar to the bottom forming station, with 2




sroximity switches. 2n internal watchdog timer 1s aiso used as a
saferty measure.

when upper znd .:zwer Zilm nave Ceen properly positioned for
sealing, pneumatic cylinders provide uniform pressure to insure
multitrack safety welds. 3ince this is a fcod product, pouch
svacuation is reguired. A high speed nozzle evacuaticn system draws
air out cf the pouch just grior o sealing.

In the package separation staticn controls for solenoids

revide exact timing

3
(B 1
(9]

th

r 1ift and

(@]

2t cperaticns wnlle Zilm 1s at

rest. Longitudinal cutters requ

"

2 no controls.

(D

"y

inally, eliminaticn of waste, not shown in Figure 1, is

contrciled by the proarammed setting of an output bit which opens a

vacuum canister plugged into any vacuum DOrt.

4.0 Horizontal Formina/Filling/Sealing Machine Control Strateay

Section 3.0 described the overall operation of the norizontal
formingsfillings/sealing machine. In this section we describe the
contrcl hardware and software configuraction.

4.1 <ontrol Hardware Configuration

The ccntrol hardware for the pcuch forming/filling/sealing line
is shown in Fiqure 2. All programmed automatic controls are
contained in the "SMART" /System !lonitoring and Reporting, Tircmat)
system.

Major components in the SMART system are the programmapble
contrciler, PLC 2,17, manufactured ty the Allen-Bradley Company, the
computer wwith 1ts asscciated display monitcr, xeyboard,
and crinter, and the ~cmmunicaticns nodule which crovides interface

zortc ce2tween the two. Alsc 3 part o

th

~he SHMART system, Zut DOt

----------------IIIIIIIIIII



shown, are Input/Output modules for the PLC 2/17 which contain the
necessary circuitry to connect both the input devices from the
various sections of the pouch forming/filling/sealing line to the
PLC and the output devices from the PLC to these same sections.
Input devices provide the conditions in the line (positions,
temperatures, etc); outpmt devices react to action commands (turn
on, turn off, increase temperature, etc.). Types of input/output
modules will include:

(a) Digital Encoder,/Counter Module: This counts and encodes
into 12-bit binary numbers, pulses provided by the high-speed
optical beam counter attached to the indexing motor, allowing

decisions based on comparisons with specified values stored in the

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

each index.

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

sensors may be scamrmed. For each analog voltage of 0-5 volts the
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
use in making decisions about process control parameters. If more
than 8 analog input device signal levels are required, an Expander
Analog Input Module is used to provide seven additional inputs.

(c) 24-Volt Df Input Module: This provides interfacing
between on/off voltmge levels originating from up to eight switches
such as limit, selesrtor, push-button, and proximity switches. Three

modules are used, providing 24 input points.

PLC. This is used to control the length of time the drive motor is l

—4-
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|

+d) Z4-Volt DC cutput nodule: This ocutputs 0 or 2 voits DC

=2 turn cn cor cff up ts 8 devices such as indicators or solenoids

wnen enabled by the PLC I.17 processor. ~five are used, groviding 40

Jutput Colints.

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

microprocessor and memory. It is capable of monitoring and

conctrelling up to 128 input/output devices that may be wired to the

Input/Output modules described above. The PLC (or processor)

examines data from input devices via input modules, processes the

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

data to contrcl cutput Zdevices via output modules.

The SMART system is controlled by a Digital Equipment

Corporation (DEC) Micro/PDP-1l1 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 -o provide the PLC with the information that its program needs
to contrcl the actions and functicons in the horizontal

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

contains instructions which control indexing, raise and lower

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

forming tcol is installed, whether a nozzle is being used

for
evacuaticn, what type <f index drive motor is installed, what time

per:cds wi1ll be used £c

e

cach of the process steps, etc. The

(2}

purccse cf the PDP-1

1 computer system is to provide this information

-hrougn the :nteraction of its operating program with the machine




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
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

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
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.

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

decision symbols.

Referring to Figure 3, after we start the program running, the




program tests whether ail cf <he service lines are turned on.

These
services include wvacuum, alr 3upply, gas supply 'if used), and
alectric

rower. I[f these have been turned on, input signais will

have caused the PLC t2 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 tesct.

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

make this test during repeated inputsoutput scans, until the answer

The seccnd test indicated is whether three manual switches are

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

maintenance switch is turned on wnen any maintenance rcoutines,

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 crogram will prevent operation wnen the tottcm f£i1l roll is

empty.

If we follow the YES outputs fZrom these first three

test. decision symbols we see that wnen all these conditions are

satisfied the program will enter zhe £first rectangle and enable the

bottem forming tool to be raised. In this and other rectangles

"enaple” s used rather than a ccmmand such as "raise Zcrming =2ol”

-

because the ccmplete program mavy reguire other conditions to ce

satisiied.
“hen the tool is in the proper cosition, detected -v the bottom

croximity switch, the crecgram croceeds o enable the sottom forming




operation (in this case the drawing down cf 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
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
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
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
hardware for the pouch forming/filling/sealing line, the role once

held by PLC indicator lights, push buttons, dials, toggle switches,

-8-
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creen displavs

ie!
'

ovide cperators with detailed svstem ana

-rccess informaticn, Zzatures wnich may be chanded or added, and

O
(&}

Tnoi1ces wnich mav -2 made. Througn Xeypoard commands an cperat
mav select different ZIesatures, change parameters such as limit
set roints, and input :nformation. A typical display provides

information and instructions to be followed. When an operator does

not understand the <display or does not know what T2 do, ne can gress

“he HELP Xey f2r czuidance.

_ike manv software rackages availlable tzday, zhe SMART svstem

crcvides a menu driven Zisplav. Figure 4 illustrates the lMaster

“enu which gJoverns the cnoice of many specialized displays including

more specialized menus. The "cursor" arrow in the left hand margin
may ce moved up and dcwn by depressing appropriate keys (with

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

RETURN key.

By selecting "!lonitor Tiromat Operations" In Figure 4 an
addizicnal display :s provided to allow the operator tc examine
critical parameters specified in the PLC program presently running,
along with the actual values measured by the machine’s sensors.

Examples would be, for seal temperature, the setpcint in degrees

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

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

inch, the low 1limit, the actual gressure, and

3

the high limit. A

seccnd display may e selected for the state of the line’s safety

~ oy
- -~

cuits, tooling water, :2overloads, low film, and

1
-

smergency sStopD.

-
Iy
un

h HIFT INFORMATION refers to the workshift and crovides

iaZsrmatin Cn The ¢

i

je)

erzxcr’s name, the product zoing througn e




line, the lot number, and the manufacturers of important supplies

such as films, and the lot numbers of these supplies. Informaticn
provided by the cperator using this display is recorded in Audit
Trail records and included in Audit Trail reports.

Manual Film Infeed, Initial Film Seal, and Tooling Change are

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,
and how to return to normal operation.

Of the remaining Master Menu options, Create/Maintain Operating
Programs allows many types of changes to be made to up to 50
different pouch producing operating parameter programs or to create
a completely new program. The Password Information option allows
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.

The Audit Trail Parameters option allows an operator to
construct and define a detailed history relating such events as user
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

speciaiized Audit Trail Parameters !Menu also allows the user to

~10-




select 3 scratcnpad cpticn and I3 enter <I r2ad scratchcad messages

‘Q

W T
Q)
)
r
I N
ty
Q
3
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“rails cut has ceen .ncluded nere =2 aveid lengthening the master

This document ZJescribes the contrci strategy for the norizontal

]
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The Zour figures provide a ccnceptual view cI the pnysical
line, -he contrzl hardware, the PLC crcaram, 3nd a user .aterface
menu display. Sections 3.0 on the equipment operation, +.l1 on
contr2l hardware, 4.2 on contrcl sorftware, and .0 on the operator
interface provide more detailed explanaticns of the illustrations
and :-he role wnich the ccntrol hardware, software, and user
interZace have :n the automaticn ccntrcl strategay of the couch

ferminz. £illinag/sealing line.
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I. 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 moid.

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 piaced 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

A. Current moid
At 5/23/91 the depth of the cavities in the forming mold was 27.1 mm (1.07 in).
Laterai angies are as designed.

B. Pouch Preparation
4)) Compositon 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
Total 226.7 (8.0 oz




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 the cup, while manually filling
the formed cavities, so the weight of the ransterred sauce and the net weight were reduced.

Weight measured Weight required
mean 7.9 oz 28.00z
min. 7.8 oz 2750z

(2) Sealing Process Conditions

Temperature 225 and 230 °C
Heanng Time 1 sec
Vacuum -0.96 bar for 1 sec

C. Residuai Gas Test
Non-Destructive Test (NDT) was conducted for all 28 pouches. The measured
residual gas is as follows:

Max. 8.01 ml
Min. 5.24 mi
Mean 6.08 mi

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 mi maximum
level of residual gas required in the military specifications.

D. Seal Strength Test
(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.




Seal Strength
N/m (1b/in)
Temperarure Tiromat Sentinel
(°C)
225 3752 (21.4) 2909 (16.6)
230 3846 (22.0) 3047 (17.4)

Both results show that the seal strength increases as the sealing temperature
increases. The Tiromat pouch machine seems 1o 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.

E. Burst Strength
Three of the pouches. sealed at 300°C. were tested for conformance to military
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 cunting-surface was acceptable.

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 (<10%) carrot damaged.
22 (Reg.): No damage at all.




G. Fluorescein Dye Test

Two pouches (# 9 and 27) were tested for presence of nonvisible leaks with the
fluorescein dye test according to military specifications. No penetration through the seal or

elsewhere was found.

H. Thickness Measurement of Pouch Abdomen
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.

III. APPENDIX

Test of residual gas for pouches

Seal Strength test repont

Data for thickness of pouch abdomen
Thickness profile for pouches

1 page
3 pages
1 page
1 page




Pouch No.

W N, B WN —

TEST OF RESIDUAL GAS FOR POUCHES

Wt.

(9
19.06
19.58

18.7
19.48
19.43
18.34
20.44
20.12
18.43
20.68
20.08
20.52
18.63
17.96
19.35
20.24

20.2
19.98
18.89
18.83
20.91
20.48
20.24
20.19
19.21
18.37
19.09
19.37

May 29,1991
Mano. Atm.
(mmHg)  (mmHg)
192 759
190 759
188 759
178 759
195 759
218 759
182 759
170 759
192 759
185 759
157 759
160 759
195 759
234 759
181 759
164 759
166 759
170 759
185 759
179 759
162 759
156 759
159 759
160 759
180 759
188 759
184 759
179 759
Max
Min
Mean
Stdev

Gas(NDT) Gas(DT)

(mt)

6.45
6.54
6.16
5.97
6.72
7.39
6.45
5.81
6.24
6.66
5.24
5.48
6.44
8.01
6.06
5.58
5.65
5.77
6.09
5.84
5.67
5.30
5.36
5.39
5.97
6.05
6.11
5.98

8.0t
5.24
6.08
0.61

(mt)

6.00
6.00

7.50

5.80
5.40




Rutgers University
Dept. ot 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.l. Anaiysis Date: 6/6/91
Instrument Type: Instron 4201 Film Name: Pouch proa.

Crosshead 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. S0 Sampie Rate (pts/sec): 10

Sample Specimen Dispicment % Strain Load Area to

1D Number at at at Yield
Peak Peak Peak Point
(mm) (%) (KN/IN) ()]

SAS01-21 1 11.88 23.39 0.0813 0.0004S
{Pouch#1) 2 18.12 35.67 0.0989 0.00009
3 13.89 27.34 0.0799 0.00139
SEAL TEMP. 4 11.08 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 0.1168 0.00071
Average 11.85 23.34 0.0955 0.00137
Stangarog Dewiation 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
8 5.82 11.46 0.0996 0.00037
Average 6.77 13.32 0.0951 0.00461
Standarg Oeviation 4.07 8.02 0.0052 0.00880




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

*** SEAL STRENGTH TEST REPORT °*°***

Operator Name: Xuan-Fei Wy

Test Date: 6/4/91
High (nitial Strain Rate Tensiie Test - S.l Anaiysis Date: 6/6/91
Instrument Type: Instron 4201 Film Name: Pouch prod.

Crosshead Speed (mmvmin): 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 Sampie Rate (pts/sec): 10

Sample Specimen Displcment % Strain Load Area to

D Number at at at Yieid
Peak Peak Peak Point
(mm) (%) (KNIN) ()

SAS01-14 1 6.02 11.85 0.0922 0.01450
(Poucn#14) 2 5.38 10.59 c.1199 0.00318
3 5.60 11.02 0.0799 0.00002
SEAL TEMP. 4 7.75 15.26 0.1050 0.00175
230°C 5 5.34 10.51 0.0868 0.00090
6 5.19 10.22 0.1158 0.00125
7 7.00 13.78 0.0988 0.00202
8 7.04 13.88 0.0969 0.00001
Average 6.16 12.14 0.0984 0.00295
Standard Oeviation 0.97 1.91 0.0137 0.00478
SAS01-19 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 0.1088 0.00003
230°C 5 5.56 10.94 0.0925 0.00002
6 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 QDeviation 2.92 5.76 0.0087 0.00960




Rutgers University
Dept. of Fooa Science. Cook College
Packaging Laboratory

‘*** SEAL STRENGTH TEST REPORT °****

Operator Name: Xuan-Fei Wu

Test Date: 6/4/91
High Inftial Strain Rate Tensiie Test - S.I.

Anaiysis Date: 6/6/91

instrument Type: instron 4201 Fiim Name: Pouch prod.
Crosshead 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 Sampte Rate (pts/sec): 10
Sampte Specimen Dispicment % Strain Load Area to
1D Number at at at Yield
Peak Peak Peak Point
(mm) (%) (KN/IN) (J)
(Pouch#20) 1 5.73 11.28 0.1038 0.00043
2 11.96 23.54 0.0898 0.00117
SEAL TEMP. 3 5.42 10.67 0.1150 0.00113
230°C 4 5.82 11.46 0.1064 0.00312
5 10.85 21.36 0.0919 0.00120
8 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
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Appendix 4.15 I

CRAMTD
September 18, 1991 l

TO: Files I
FROM: Neal Litman <
RE: STP# 8 - Tiromat Pouch Sealing Tests l
As a result of the pouch seal tests conducted on September 17, 1991, the
flashing problem was investigated further. Pouches were filled with product l
at several temperatures. The results are as follows:

1. 6 pouches were filled with 8 ozs. of Antifreeze solution at 10F '
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 S50F '
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 l
and vacuumed as above. Pouches exiting the seal chamber had water above the
upper film. The pouches were not sealed. I

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
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. l

S. 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 l
flashing. Pouch seals were very good. The residual gas was approximately
6ce.

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

cc:p/ T. Descovich
A. Sigethy
R. Bruins




Appendix 4.16

REPORT ON REYNOLDS FILMS
SEP.3. 1991
Retort No.: R911002B
Food in pouches: 8 oz. of beef stew
Film Name { Pouch Forming Mold Vacuum * Delaminaton. Res.Gas
No. Depth
(mm) (spots) (mi)
Before After
Retort ** | Retont
vl 1V-1 manual 25 yes 0 0
RND-22G 1v-2 manual 25 yes 0 0 8.7
(Item1) 1-1 manual 25 no 0 0
1-2 manual 25 no 0 0
v dl manual 30 yes 0 8
s 2V-1 manuai 25 yes 0 0
RND-23 2V-2 manual 25 yes 0 0
(Ttem2) | 2-1 manual 25 no 0 0
2-2 manual 25 no 0 0
v d2 manual 30 yes 0 2
vl 3v-i manual 25 yes 4 same as
before
RND-24G 3V-2 manual 25 yes 0 0
(Item3) o 3-1 manual 25 no 0 0
(m ) 3-2 manual 25 no 0 0
v d3 manual 30 yes 0 1
v| GI10 Auto 25 no 0 >30
RND-21G Gl1 Auto 25 no 0 >30
vl GI2 Auto 25 yes 0 >30 8.4
G13 Auto 25 yes 0 >30

* Manually vaccumed

**Before retort but after forming and sealing

....\/




REPORT ON REYNOLDS FILMS
Sex17,1991

Retort No.: R911016A
Food in pouches: 8 oz. of beef stew

Film Name | Pouch Forming Mold | Vacuum * Delaminaton. Res.Gas
No. Depth
(mm) (spots) (mi)
Before After
Retort ** | Retort
IM-1 manual 25 yes 0 0
IM-2 manual 25 yes 0 0
RND-22G IMD-1 manual 30 yes 0 0 16.77
(Item1) IMD-2 manual 30 yes 0 0
IT manual 25 yes 0 0
1TD manual 30 yes 0 0
2M-1 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 0
2T manual 25 yes 0 0
3M-1 manual 25 yes 0 0
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
T 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
21IMD-2 | manual 30 yes 0 >30
21T manual 25 yes 0 >30
21TD mamual 30 yes 0 >30

* Manually vaccumed
**Before retort but after formimg and sealing
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Appendix 4.18 '

+ STP-8 - - UMMARY =i\LM _AMINATSZ
" Packaging Lab
Fooa Science Dept.
Rutgers University

- Literature search provided very limited resuits

+ 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-1, 2)
- Non-colored films
- Formable bottom film has OPP as outer layer
- Top film has PET as outer layer

+ Worked closely with Mahaffty & Harder Engineering Co.
- No significant progress

- Films were evaluated with various techniques including
tensile tests and thickness profiles

- 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 moild designs were finalized

+ Alusuisse produced two (2) experimental aluminum laminated
films

+ First film had coloring outside and was coated with a [aguer 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 Metais Co. produced three (3) experimental
aluminum laminated films in their production plant (RND-11G,
12, 13QG)

- One was non-cclored while the other two were reverse printed

1
1
1
1
i
1
1
1
- Preliminary drawings of formed packages were made 1
1
1
i
1
1
1
1
1
1

-\ -

é




- Aluminum thickness ranged from 0.8 to 1.2 mil
- Extensible PET as outer layer
- Tests showed that the films were inadequate for high speed forming

- Forming molds in Tiromat 3000 were moditied so that the
depth can be changed at wiil

+ Reynoids 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 foil/atthesive/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 tilm (RND-22G, 23, 24G) than
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)

-2 -




Appendix 4.19

MRE MATERIAL POUCH COSTS

Breformed 8 oz .pouch

Cost = $113.57/1000 pouches
Bouches fxom rollstock

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

Note: Costs supplied by Reynolds Metals Co.and are based on a four
million pouch production order. Savings will vary depending on
production order size and supplier.




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 f£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:

1) Residual Gas was approximately 6.5cc per pouch wnhich 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]

S) 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 exceptiocn 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
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TIROMAT OPERATING PARAMETERS

Date:

/2/11/ 4

Tiromat Operating Program (attach copy):/cocesS CArAans/ 7Y

Film:

Bottom Web (lot#): <Y VLS Kvp- 2/6G-/
Top Web (lot#): ,/.. 3./55€  AS-2 - &

Forming Station: 4.~ 4ss/s7

Filling Station:

Station Position (distance from mark): .0  Forming Station Shim (total leg height) :
Incoming Air Pressure Regulator: {8axj /c/ 5/

Forming Air Pressure (from SMART): /¢ =5/ 2.2 _ 02 10 Led
Forming Mold Tooling: A& © VP : from

Package Depth: /-5 =~ . above '
Package Volume (approximate): /2 o02. o.s7 03 4 0O | 2.575

Product Filled: Fec Siew  micr3-44CS1C

Product Formula: \ngredient Wt/Pka Temperature  Eiller
1. PEAs /G~ 764 3I2F wrv e,
2. cARTS OF /7 322 e e
3. AemiroES 16 24 32 Cumd
4. CUFOvEED PREGaLEDd 923 3.2
5. &2AVY Y/ THERWTEX 77 Lo L

Tamping: {manuai}

Vibrating Station Depth: ;.55 "

Sesaling Station:

Cutting and Punching:

index

Misc:

Station Position (distance from mark): + ./ Seal Station Shim (total leg height):
Incoming Air Pressure Regulator: {max} /c/ 2s+ - yg*” odS’
Seal Pressure (from SMART): S¢ 75/ = 02 f 0

Seal Rubber Design: 2cvvn AcAd -

Seal Rubber Durometer: [70 white] 3ivé 30 " sabov% y
Upper Chamber Ball Valve: [4 open] 372 L9 10 0| s

Lower Chamber Ball Vaive:(4 open]
Vacuum Equilization Valve: {ifi_(no equil)l[out]
Evacuation Method: {standard){nozzie[[nozzle/gas flush]
Vacuum Level Method:((timer[[product temperature]
Target Residual Gas Level: . c

Circular (Dinas) Knife Position:
Punch #1 Position (from mark):c.c’ Pressure: S< 3/
Punch #2 Position (from mark): =.c"~ Pressure: €,
funch #3 Position (from mark):-c.c"'Pressure: 49 ws/
Motor Controller:

Acceleration Time (mode 1): ©./ sec

Deceleration Time (mode 3) .., sc¢

Max. Speed (mode 6): /=22 #2

Stop Mode (mode 14):([0 Eamp 10 stop]’

Speed (mode 18): /o2 #2

Air Compressor: coen Scrence” Buve (/30 caa )
Minimum Receiver Tank Pressure: S4 ~ss

Maximum Air Flow Rate: 75 <t . \
Tiromat Production Rate: & 7 c¢veces/ An / /-/u,oovcHeE,A“’ /
Vacuum Pump Used:(Busch RA400}

Videojet Printer A Label: ~.7 o s
Videojet Printer B8 Label: o/~ «5¢?
Package Count: Filled: ,«~ Unfili _a.

see

P J




SMART System
Operating Program Listing

Date: ll-Dec-91
Time : 15:18:49
Page: 1
SCErRTING SISV EM Nime: Srozsss ZapaDilii
Zroqgram Co2avion Late: 18-Nov-9
_xs7T Mogiiicrriom Dave: 1.-Dep=9!
Tzerztor Sor o Mooidicivion: Semgrils Za2r3tor

o)
'
0
!
o
n
H
e
Q
o
!
0
Q
!
o

m Information

CT.: ~rocsss Capanility T2e<timg

o)
0
0
H
f
1]
n
J
Q
0
H
0
Q
H
p
3
0
0
o
H
B
Q
g
H
f
t
.
0
4

- LomCIrner s AR Componer

- - BEF. - &z - - EFL - Posivtive Forming Svsvem

N - 2FL - 2 Tosmang - 4ir Lssist ¢ - ZFL - Negavive formang Svetem
- BF: - Nezzvive Forming - ALr Zzsizt o - ZFL - Umiform Plug Imstslles

- BFL - Critorm Slug Loohing DL LLnmoer - BF! - Fpil Forming 3Svstam

- BFl - _>2wer Framsztar #1 No- BFL - Jpper Freneater #1

- BF! - ngecenda=s " E %1 M - ZFL - Lower Prenearer #2

. - BFL - lgper Drs 2 1 = BF1 - VYacuum FPressure Sensor

v - BF1 - Arr Ass:as L Y - BFI - Air Assist Above Valve

» = BF., - Jazuum/AL r Y = BFi - S{tandard Forming Vacuum
- 581 - Instzilec ¢ = 881 - Svacution Bv Timer

N~ S81 - EwvzouotLon By Yacuum Ls=esl N - SE1 - Qasftlushing By Timer

N - S81 - Nos=:zle N - S51 - Evacuate Via Nozzls

v - Punzn S Die #1 Y - Bumch % Die #2

t = Sunen L D12 #C 7 - OrbBosrd Vacuum Fumo #1

Y - TrAim SsSmoviEL Vagcuom Jsvize Y - Airr-Triven Exit Convevor

‘- Zomvaevir ActTive Jurirg I-zzi Trlbn ¥ = Caekage Marking Svstam

¢ - ‘Joper Dzncer =rm Y - Lower Dancer Arm

' = 88 - _zz2r Web Brscs vl S - B - _ower Wer EBErakes

Starst Camp

1 = Pproguct Tisoersinig umit Wl - Broducy Scill FProtecticn Device
- Rpazose Yinriuoe o= FroducT Temperarur2 Sensor

i - Migcsllanecus D'a2vics - Video J=t FPrinvar #1

- = Vigzs JevT Srinter #2

Index Parameters

Sarametar Name Value

Imge: Lengss tmm): 363.0 mm
I-gden SorrEITION : Lo mm
I-gs: Scesc [LoH] - o e
Zama-_0 Dxz—camca ) (1) A 0 mm
Slcw=lows ZigTin omo =t m
_Iw=Zseel LimeEr: txmos SeIT ITIT Mmoo O m

LZm-202sz lam2r L=TanI: S oIT ITI Tamod D Tm

-y T2 LLETTETIE 7 mm

Zact 3ages ‘= Z.C -

v lms Tl o -

. :“ﬁ ooz L= .

oot b




SMART System
Operating Program Listing

Date: 11l1—-—-Dec—-—-91
Time : 15:18:49
Page:
Timer Set Polnts
Timer LDescriovicr Value
SEL - Forming Time 1.20 See=.
BFL - m1r mssi3T Forming Time 1.30 See=.
TFl - Formirg Time .50 Secs.
S€1 - Fack:g2 3=3ling Time . 7% Sees.
22! - Upoer Zhamcer Evac Time 1.00 Secs.
SZ1 - L_cower Crnamber Evac Time 1.00 Sees.
SS: - &vac Zhampar Jent Jelav .75 Secs.
43 - Tool Zecaration Delav i 4.00 Secs.
== - Taocl Seciaration Delav a7 . Q0 Sece.
~2 - Miscell:imeE2us Timer .0 Secs.
s12es Jevr Srimter w1 Delav .00 Seecs.
v13es Jer =rirter #2 Delsy .00 Secs,
<z - Irk Jz=v Timer L0 Sees.
4 - D3TArT Warning Time 3.00 Sees.
Temperature Set Polints
Lower Set Ubper
Temper:ture DescriotLon Limit Point Limit
3. - Temp=2rature 210 (C) 220 (L) 23T (Cy
Pressure Set Points
Lower Set Upper
RErazsure Tassription Limi+t Poirm< Lomix
4z - Irncomimng Jiled Air Pressure 2 PSI 80 PRSI 120 PRSI
ZFl - Alr ASS1st Formaing Sressurs 12 PSI 21 PSI 30 PSI
=2 - ZSe:zl #1 Frasgyure 40 PSI S5 pgol &% PSI

Forming Vacuum Pressure Set Points

Lower Set Uopoer
Ereeszurs Degzrizvicon Laimi+t Poair< Limit
=L - Forming Jacuum Pressure 7.5 R€I 0 11,0 2€T 14.0 991
Heater PID Parameters
Gain Integral Deriviczon
H2ETar Mame Facwor Facwtor Factor -
22 - Hgzvar &0 1,00 .=

. e L N
s Ko eT = -
W % i e
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Appendix 4,21

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
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
packaging line.

Improve equipment performance through optimization of operations.
Quantify performance and establish a baseline.

Aid the installation and de-bugging of new machinery.

Identify improvements to machinery design.

Develop methods that are effective for monitoring package quality.

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
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
motions are used for liquids or flowables since seal contamination must be
avoided.

Pouch residual gas levels have been correlated to Evacuation Timer Settings.
The influence of compressed air suppy on equipment operaticn 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

Appendix 4.21 - Page 1
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a large pressure drop in the Tiromat air distributicn manifold, possibly due
to undersized piping.

Tiromat system performance has been qmantified. This data is useful for
calculating impact of an operational change, for calibrating performance of
interrelated functions, and for diagnpsing component problems. A comparison
of the baseline operating mode to the original installation show a significant
improvement in both package quality amd preoduction rate.

Instrumentation data has been exchanged with the equipment manufacturer.

Potential design changes to the vacuum system, tool 1lift 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 numerocus 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 helpfml in diagnosing machinery problems.

v. Instrumentation Descriptiom

The instrumencation 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.

Appendix 4.21 - Page 2




Compyter

A Compaq LTEl6S 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
mouse and a 16 bit expansion slot.

D 2 s s 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,
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 LOl) 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
capability of reading a sensor signal and logging to disk at the rate of
typically 125 datum per second which is more than adequate.

Ierminal Box
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
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
system manifold block and measures absoclute 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).

Wiri
Pressure transducers and the variable speed drive output are connected to the
terminal box in “series”. Three conductor shielded wiring is recommended.
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calil , o
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.

v Ti S .
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 Taolj {fr S
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 Compressor

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).

Irangverse 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.

ot imi . i , .

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.

- . £ S jard Ti o it} 1
The baseline operating program has been significantly refined since the
Tiromat was first installed at Rutgers. An analysis of the overall
improvement was made.

VII. Analysis of Data

Baseline Parameters

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 toocling 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.

: S S .
Comparing Experimental Run Nos., 1 and 2, the total cycle time increases by the
additional vacuum time (0.6 seconds) which has the effect cf 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 Countex

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 1lift 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 dowr 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.

Irangsverge Pupnches

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.

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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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.

. . £ Li E iard K . P

The significant difference between these runs is the improvement in time to
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,

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
adding a booster system. Kutter has also developed a high speed machine that
places vacuum valving closer to the vacuum chamber.

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
capability can be quantified.

Instrumentation methods may be useful in quality control applications.

T.W. Kutter should evaluate CRAMTD intrumentation data, comment cn these
conclusions, incorporate knowledge gained into the Tiromat design.
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Appendices
A.

B.

Work Bench Control Diagram

Real-Time Computer Display

Tiromat Operating Parameters

Baseline (instrumentation chart)

Experiment Runs 1 through 12 (instrumentation charts)

Evacuation and Residual Gas vs. Vacuum Timer Chart
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Tiromat Motion Parameters

!

INDEX MODE

1] 2]

! l 31 41 5] 6l
‘Tiromat Parameters ‘ ‘

‘ “ : | :
Variable Speed Motor | . : : !
Drive Setting (MODE): | i | | i | i
Accel Time (1) | 5| 2| 1] 0.5 0.2 0.1}
Decel Time (3) l 5| 2 1] 0.5| 0.2| 0.1
Max Freq (18) | 25| 40 55| 70! 90| 100

| | t | ‘ | !
PLC Settings: | ! | ‘ |
Forming Time (sec) i 1----> |
Air Assist Time (sec) 1{---->
Sealing Time (sec) | 0.75(----> ; !
Evacuation Time (sec) | 0.20----> | | : i
Slow Down Dist (mm) '  158| 172 165i 140! 122 87l
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Appendix 4.22

TIROMAT TOOLIN HANGEOVER

Estimated Time for Changeover
Seal Plate, install and heat up
Seal Support Frame Brilla install and shim

Forming Mold, install and shim, adjust air assist pressure

Upper Circular Knife, remove/add blade and align
Lower Circular Knife, remove/add blade and align
Exit Conveyor adjust height

Punch Die, clean punch pieces and install tooling
Center Support Rails remove/add

Vibrator adjust height

Lower Web Film Change

Upper Web Film Change

Videojet
Operating Program load

Index machine, check all functions, make adjustments

TOTAL

Minutes
10

4
10
10
10

4

10

3
12

100 minutes




Appendix 4.23

CRAMTD
September 26, 1391
TC: T. Descovich, Files
FROM: Neal Litman [/
RE: STP# 8 - Tiromat Documentaticn/Demonstration Runs
PRESENT: R. Eggers, DLA

Col. 2. DeBok, DTLA
J. Lecollier, DPSC
P. Sherman, Natick
R. Feltner, DPSC

These runs were made as outlined in the attached memo te R. Eggers, dated
September 12, 1931. Due to mechanical problems, the the tests were run twice;
on September 19 and September 26, 1991.

Run Nos. ! and 2 successfullv demonstrated the Tiromat producing csealed 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).

Attachments:Memo to R. Eggers, dated 9/12/91
SMART fystem Operations Monitor printout
SMART System Operating Program Listing
Instrumentation Chart




~ombat Rations Advanced Manutacturing Tecnnatogy Jemoastration
.CRAMTD)/FoodTEX Programs

CENTER FOR : 308/932-8307
ADVANCED }
Foob ’
TECHNOLOGY September 12, 1991
TO: Russ Eggers
FROM: Ted Descovich ;;ﬁ?
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 12, 1991. There will
be three runs made as follows.

RUN #1 -

No product at 17 cycles per minute Ior £ minutes
with no vacuum, sealing only.

RUN 825~

8 oz. of corn starch with the viscosity for gravy
as stated in the Military Specifications for twoc minutes with
vacuum. Also filling several pouches with water and cycling
at a rate of 10 per minute or greater to demonstrate the
ability of the machine acceleration rate to be contreoclled so
that no product sloshes on the seal area.

2
RUN #3 -

Two minutes with product (beef stew) at 17 cycles
per minute.

PUT

pouch per cycle as we do not have a six up filler available.
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.

We will be using the Raque Filler to £ill gravy into one

As mentioned in my original memo we will also demonstrate the

fea:ures of the SMART system that controls all the machine
functions.

Nabisco Advancec
‘n0g Technotogy "sthitute
2aox Colveqe
20 8o0x 23!
ew grgnswien Mg 38903-3231
308/932-3306

b € ATE UNIVEDSITY 6 At W JESEY
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SMART System
Operating Program Listing
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SMART System
Operating Program Listing
Date: 26—-Sep—-91

Time : 11 :09:58
Page:
Timer Set Points
Timer LeeQricTlor alue

ZFL - Forming T1ime L. SeCcE.
BF1 - mir asszsv Sorming T ome : Sece.
BF1 - Sorming Time : TsCz.
2351 - TachIoe S23iImg Time T Zece.
851 - dpper Chamcsr Zvac Time Lo Zecsz.
351 - Lower Chambsr BEvac T ime Loy Swcs,.
351 - Svaz Toamober Yemt Dolsv LB Teez.
m3 - SEparaatIon Lelizv 81 S Tece.
45 - TS0,V ISR Delnv wl L0 Secs.
-3z - sllameous Timsr ) ooz,
VlgED it 2L Delw LoD Seoe.
JLTE0 Jew SeimTer o wD Taelzy ] T3C=.
23 - Ime 2w Timer LU TECE.
M= - StErt owWizrmIns ims 3. Zzecs.

H

emperature Set Points

Temperzrure LDl@ascription LimL =

= 2z = L Lo oAl
Ziv B3I T =31 30 F3I
4 B3I == P31 sS PEI

Forming V

acuum Pressure

0
0
rt
'
0
7
.
ct
0

FELT Integral Derlvavicn
H2zrzr ame Sl Enhtdull o FIavor Saxcor
ZIS1 - AewiEr 3o A -
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SMART Sysvem Operations Monitor

Jate: 26-Sep-°i Tima: L1:2%:47
Eroqram Name: €rznt 22 Wwaxer atest Riate: 13.8
Zvclisz Counmt: 32 dverzil Cvele Ravte: 12.3
Sachage Couny: 492 Status: Svstem Available

Set Doaimv Low Limat Acrtual Hign | .o
=Sl - Temper:ivwure -20 aC 210 270 236
ZEl - Tresszurs TS FSIG A Tz s
BFl - ®Sormirig ALlr ASSist Frecszyrs 2T RSIG 20 0 3¢
BF! - Formirc Yacuum Rrassure 1.0 PSIA 7.Z DL 14,0
“Frav Screen. = Fravious Fage zelacy = Updats DLD Saramevsre Pra® =z E. =
~Na:i: Sereen. = Next Fage Do = Zheckooirt Recora

ZMART Svetam ol

pate: Zé-sep-21

Set Soimv Low Limit Actuzl High Lim
240 VAC - Phass 1 240 VYRC 18w =iz 2S¢
240 VAC - Phase 2 240 VAC 180 210 2SS
240 VAC -~ Phase 3 240 VAC 180 11 sS4
onsale Yoltage 129 VAL 0 120 128
Incoming Qiled Air Cressyre 80 PFSIG & Ll 12¢
S€1 - Heawsr Currsent: 4 Amp
Fraev Scrasr. = Frevious Fage Sel2zt. = Update PLC Paramevars "PF4&: = Eiuazx

€::77 Ser2ern 2 Next Fage Do, = Zheckpoint Record




SMART System
Operating Program Listing

Date: 26-Sep—91
Time : 11:22:30
Page: 1
Joerating Crogram Name: Eignt dz Wavrer
Fraogram C“rsation Date: 23-Sen-%1
Lzst Modlt;ca"lon Date: Z&-Sep-71
Dperaxtor ~or Modificavion: Sen=2r:ic Operator

Operating Program Information

roQram [escrigtion: Water % oz, Till
Reason Ecor Update: Slosn 2valuation
Operating Program Configuration

/N CompDonenTs Y/ N Comocorent

r - BF1 - Inszalled N - BFi - Positive Forming Systam
N - BF1 - Zositive Forming - @lr Aesist v - BRI - Negative Forming Svstem
- - BF1 - Necative Forming - Alr Ass:i=t ™ - BF1 - Unaiform RPlug Installed
No- BFL - Jniform FPlug Lockxing Cvlizmger ¢ - BFL - Foil Forming Svstem

N - BFi - _ower Fr2h2ztar =1 N - BFI - Upper Frenezter #1i

N - BFi{ - Inageperdenyt Crenszisrs #1 o - BFL - Lower Freneater #Z

N - BF: - ‘loper Freheaver ®_ i/ = BF1 - Vacuum Pressurs Sencscr
s = BFL - Alr Assicst Belcocw Jalve Y - BF! - Air Assist Above Valvea
y - BF. - VYacuumsAir Vent v - BFi - Standargd Forming Yacuom VYa
¥ - S51 - Insvzlled v = 581 - Ewvacution By Timer

N - 351 - Evacuvionrn By Vacuum iL2aveal N - S51 - S[astlushing Bv Timer

N - 881 - Nozzli M - 581 - Evacuave VYia Nozzle

Y = Punoch % Dis #1 ;= Purmch % Die #2

¢ - Puncn % Die #3 ¥ = Jmpboard Vacuum Sump #1

y - Tram Removal Vacuum Devize vo- Lir-Oriven Exit Convevor

f - Comvevor Rmcvive During [ncen Cnls ¢ = Backage Marklng SvETEm

N o= Jpper DancsSr Arm W= Lower Danmcsr Grem

¥ - S8 - Jpper Wep Eriks #) - - BF - Lower Wekt Braks

Y = Stopm Lame Y =~ StarY Lamp

¥ = Proguct Discensirg Unat N - Producv Spill Frotecticn Device
N - FProaguct Yibrator M - Froduct Tempsrature S92nsor

¢/ - Miscsllanecus [lavics v - Yigeo Jew Printer #i

¥ - Yides Jat Prinmter #2

Index Parameters

Z3arameter Name Yalue

Trige:r Larng! ' 264.0 mm

inden Zorre Factor (mm;: S0 mim

Irde Soesd !
Ramp~'Jo JiL=T3mgce rFrrom SHars  omm N mm

Slow=-Uown = From £0C LMo 160 mm
Low-Soees Lam2rz Enatle Disvanzce <=2 Zo2 mme N mm
High-Sosgec Zamerx Enable Disvtznoz --I7 =02 UMM e mm

Imp J=v Zoiswince o mmo “ M
Zame-agee “er C.ole: )
Sarpming TIIlEz Lounmtar: =

Sesziira ToIls lounteEr: l




SMART System

Operating Program Listing

Date: 26—-—Sep—91
Time: 11 :22:30
Page:
Timer Set Points
Timer [Description Value
BF1L - Forming Time 1.00 Secs.
BF1 - Air Assist Forming Time 1.00 Secs.
BEL - Forming Time 1.00 Secs.
SS1 - Package Sealing Time .75 Secs.
851 - Upper Chamber Evac Time .00 Secs.
S81 - Lower Chamber Evac Time .00 Secs.
SS51 - Evac Chamber Vent Delay .00 Secs.
RS - Tool Separation Delay #1 L0000 Secs.
AS - Tool Separation Delay #2 .00 Secs.
AS - Miscellaneous Timer 00 Secs.
Video Jet Printer #1 Delav .00 Secs.
Vidao Jet Prainter #2 Delay .00 Secsz.
AS - Ink Jat Timer .00 Secs.
AS - Stary Warning Time 3.00 Secs.
Temperature Set Points
Lower Set Upper
Temperature Description Limit Point Lami<t
SS1 - Temperature 220 (C) 220 (Cy 236 (C)
Preassure Set Points
Lower Set Jpper
Pra2esurs Dascription Limix Foint Limit
AS - Incoming Qileg Air Pressurs 50 FSI 80 FSI 120 PSI
BF! - Alr Assist Foarming Fressure 20 pPSsI 25 PS1 30 P51
SS - Sezl #1 Pressurs 40 PSI S5 PSI &5 PSI

Forming Vacuum Pressure Set

Lower
Pressure [Description Limit
BF1 - Forming VYacuum Rressure 7.5 RS1

Heater PID Parameters

SAain
Heater Name Factor Factor
€51 - Heater &0 .00 1,00

Points

Set
Point

11.0 PSI

Upper
Limi<t

14.0 pSI

Iintegral Derivation
Fagytor

I N BN IS BN BN I BN B S B B B e on am e ‘me e
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SMART Svsvem Qdgerations Moraizor
Zate: Z5-5Sep-v! Time: 10:41:1E
Crogram Name: Z227 Staw LaTestT Rate:
Zveode Count: 331 Overall Cvecis Rute:
Tackage Ccount: 1986 Stavrus: Svevem Avarlzdie
Zet Foinv
51 - T2mperaturs oonosC
SS!1 - Fressure T o216
3F1 - Forming A1r &ssist Fressurs 2% BsIG
gFt - Forming vacuum Fressure 11.0 FSIA
=r2y SCcrseen. = frevious ~zade Selecy. = Uoomnte
~Next Scrsen. = Next FPage “Dos = Theckooaint
SMART System Operations Monitor
Date: 26-Sep-91 Time: 10Q:41:24
Set Foint
240 VAC - Phase | 240 VAC
; 240 VAC - Phase 2 Z40 VAC
240 VAC - Phase 2 240 VAC
ZConsole Voltage 120 VAC
Incomirg Qiled Air Pressure 80 FSIG
581 - Heater Current: 3 Amp
N
“Prey Screern. = Previous Fzags Sel=zct = Updats
“Next Screen.s; = Next Fage Do, =

17.7
ié.l
Low Limit ~ctual
10 g
40 SS9
20 0
7.5 Q0,0

2LC Faramevars
Recard

Low Limit Actual
180 214
180 211
180 212

0 120
&0 111

PLC Paramerers

Checktzsoint Record

High L1

FF4

b
236
&S
30
14.0

High Limi

CPRa

256
256
256
128
120

Ewa-
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PROCESS PARAMETERS: BEEF STEW (MRE)

PRODUCT

BEEW STEW (MRE)

FiLL DATE/TIME

BEEF LOT #

LI N 2

POTATO LOT #

glo /2" |

PEA LOT #

CARROT LOT #

ZRF 365" ceaed A

SAUCE BATCH #

abbad  4.5%

BEEF FILL WEIGHT

8Z

POTATO FiLL WEIGHT

2O

PEA FILL WEIGHT

27

CARROT FiLL WEIGHT

Z2

SAUCE FILL WEIGHT

BEEF FILL TEMPERATURE

2P0 ,
7 J2 Fa ¢:30

VEGETABLE FiLL TEMPERATURE

32°F 9 ¢.3c¢

SAUCE FILL TEMPERATURE

Ba2°r 29 3.

SAUCE VISCOSITY

TIROMAT CYCLE RATE [c/min]

17 eq o

BOTTEM WEB LOT #

Km0 e ExP

TOPWEBLOT #

IR

POUCH PREFORM SIZE [oz]

‘e T o]

VACUUM TIME [sec]

Qo o

SEALING TEMPERATURE [C]

26 C

SEALING PRESSURE [psig

55 3¢

SEALING TIME [sec]

NUMBER POUCHES PRODUCED

o275 st

NET WEIGHT

RESIDUAL GAS BEFORE RETORY (ccl

&' >
2325 ?in

{ '/, avrl.u) :

RETORT RUN #

L.T. OF PRODUCT

COME UP TIME

HOLD TIME

COOL DOWN TIME

AVERAGE MIG READING

ROTATION SPEED

MIN LETHALITY (GEN METHOD)

BALL HEATING FACTORS

Jh

F2

Xhb

1.41

Ja

RECOMMENDED COOK TIME

(RT=250 F, {Tw/0 F, FO=6)

FINISHED PRODUCT ANALYSIS

NET WEIGHT (>226.8 q)

DRAIN WEIGHT BEEF (>68.0q)

DRAIN WEIGHT VEGETABLES (>454 )

RESIDUAL GAS (<10 cc)

T

FAT

POUCH DEFECTS

BURST STRENGTH
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Las~
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Operating Program Information

Eroar

am [Degcription: Beef Stew =7 17 cvoliss/min.
Reagson For Upaate: Frodquctiorn run
Operating Program Configuration
/N Componeant /N Component l
v - BF! - Imstsallea M - BF1 - Dositive Forming Svstem
N - BF! - Positive Forming - 41r fAssizv Y - 3IFL - Negative Forming Svstem
Yy - BFL - Necailve Farmimg - Sir Assist N - BF1 - Jnitorm Flug Imstalled I
M- 2FL - Uniform Flug Loecking Cylincer ¥ - BFL - Foil Forming Svstem
N - BF1 - Lower FPreneater #1 N - BEF1l - Upper Preheztar #1
N - BFl{ - Irdeperndent Frensztars #1 N - ZF1 - Lower Freneater #2 I
N - 5F1 - Upper Prergater #2 Y - BFi - Yacuum Pressurs Sensor
N - BFL - Air Assist Below Valve Y - BF1 - Air Assist Above Yalve
Y - BF1 - Vacuum/Air Vent Y - BF1 - Standard Formimg VYacuum v.a';
Y - 281 - installed Y - 8§81 - Evacuticn By Timer
N - SS51 - Evacutiom By Vacuum Lavel N ~ 881 - Gastlusning By Timer
M - 881 - Nozzle N -~ S81 - Evacuate Viz Nezzle I
Y - Funch % Die #1 Y -~ Runch & Die #2
Y - Punch % Die #3 Y - Onboara Vacuum Fump #1
Y - Trim Removzl Yacuum Davigce Y - Air-Driven Exit Convevor
Y - Comvevor Active During Index Onlv Y - Pactage Marking Svetsm I
Y - Upper Dancer Arm Y - Lower [Danmcer Arm
Y - 88 - Upper Web Hrake #1 Y - BF - Lower Web EBrake
v - Stop Lamp Y - Start Lamp l
Y - Proguct Dispersing Unit N - Product Spill Frotection Device
N - Eroauct Vibrator N - FProducty Temperature Sensor
Y - Miscellaneous [evice Y - Video Jet Printer #1 l
Yy - Yideo Jet Frinter #2
Index Parameters lI
Farameter Name Value
Irgex Length (mm): 364 .0 mm l
Irmgex Correction Factor (mm): SO mm
Ind Speed [L/H]: H
Ramp-uUp Distarnce From Start (mm): < mm '
Slow-Down Digstamce From End (mm: 122 mm
Low-Speed Camerz Enable Distarcs From Erma (mmi: O mifh
High~Speed Camer3 Enable Distancs From End (mmi: 0 mm l
Ink Jet [Distance (mm) W mm
Yackages Far Cvele: &
Sorming To0ls Counter: Z
Seal.rng Tools Countar: 1 l

SMART System
Operating Program L:Lsti.ng
26 —-Sep-91
09 : 58

Date:

Time : 11
Ting Frogram Nama: Beet Svtew
am Creavion Date: I3-Sep-<!
Moditicavion Date: 26-Sep-Tt
=wor For Modiftication: Generic Co

m
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SMART System

Date:

Operating Program L:Lsting
26 -Sep—-—-91

Time 11 :09: 58
Page:

lT:Lmer Set Points
l Timer Description Value

3F1 -~ Forming Time 1.00 Secs.

BEF1 - Alr Assist Forming Time 1.00 Secs.
IBFI ~ Formirng Time LL.00 Secs.

581 -~ Package S=2aling Time .75 Secs.

S51 - Jpper Chamber Evac Time 1.00 Sec
ISSl - Lower Chamber Evac Taime 1,00 Secs.

581 - Evac CThamber Vent Delav .40 Sece.

AS - Tool Separation Delay #1 LU0 Secs.

48 - Tool Separzation Delav sz .00 Secs.

43 - Miscellaneous Timer 00 Sacs.

VYideo Jeat Printer #1 Delavy .00 Sece,

Y1320 Jget Frimtar #2 Delayv L0 Sece
l.—'—.S - Ink J2v Timer .20 Secs.

ASE - Start Warmning Time 3.00 Secs.
lTemperature Set Points

Lower Set Upper

' Temperature Descriptior LimzT Point Limit

SS81 - Temperature 210 () 220 C) 23T (G
lPressure Set Points

Lower Set Upger

l Pressure Description Lamait Foirt haimit

RS - Incoming Jiled Air Prassurs a0 PSI 8¢ PSI 12¢ PSI
IBFI - Air Assist Forming Fressure 20 FPSI 2% P8I 30 PSI

S8 - Seal #1 Fressure 40 PRSI =T P31 &% PEI

IForm:Lng Vacuum Pressure Set

Lower
l Pr2egsure Description Limat
5F1 - Forming Vacuum Fressure 7.5 P31

lHeater PID Parameters

Gainm
I Heater Name Factor Fagtor
281 - Heaxer 50 00 1.00

Set
Foim<

.0 PS

I

Factor

14.0 091

Integral Derivatior
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SMART System
Operating Program Listing

Date: 26 -Sep—931
Time : 11:22:30
Page: 1
Jdperataing Frogram Name: Eignvt Jdz waxtsr
Ccrogram Crestion Date: 23-Sep-=!
L2st Moditication Date: Z6~-Sep-=1
Operator For Modificavion: Beneric Ugsrator

Operating Program Information

Frogram Description: Water 8 oz, 11ll
Reasan For Update: Sloshn evaluation

Operating Program Configuration

Y /N Componant TSN Compornen<
- BF! - imstalled N - BFI - Pogitive Forming Systam
- BF! - Fositive Forming - &1r Assist v - BFL - Negative Forming Svstem
- BF1 - Necative Formimg - Arr Assizt M - BF1 - Urniform Plug Insvalled
- BF! - Uniform FPlug Lockxirng —viinger : - BFL - Foll Forming Svsvtem
- BFi - “ower Preneater =1 N - BFi - Upper Rreneater #1
- BFl - Independent Freneacars #1 M - EFL - Lower Freneater #2
- BF: - 'Joper Preheatar w®. vy - BF1 - Vacuum Pressurs Sengor
- BF! - Alr Assist Below Valve Y - BF1 - Air Assist Above Valve

<
1

m

m

[
I

- BF: - Yacuum/Air Vent Standard Forming Yacuum vl‘;
- €81 - Installed vy - 581 - Evacution By Timer

- 8§81 - Evacution By Vacuum L=2val Gastlushing By Timer
- 881 - Noz:zi - 881 - Evacuate Via Noz:zle
Punch % Dis #1 - Punch % Die #2

- RFunch % Die #3

< T (<< Z<<<<Z2Z< < 22227 &=
|
o« 22 -<
|
ul
)]
fers
|

Y - Onboard Vacuum Fump #1

- Trim Removal Vacuum Device v - &ir-Oriven Exit Convevor

- Convevor Acvive During Inge: Onlv ¢ - Fackage Marting Svsvem

- UJpper Dancar Arm N - Lower Danmcer Arm

- §S - Upper Web Brakes #l v - BF - Lower Web Hrake

- Stop Lamp Y - Start Lamp

- ProducT Dispensirng Unit N - Froduct Spill Frotecvicon Device

- Produc+ VYibrator M - Froduct Temperature Sensor

- Misc=2llarmeocus Device Yy - Video Je2t Primter #i

- Yideo Jet Printer #2
Index Parameters

Sarameter Name Value

Irngex Lermgth (mm): 264 .0 mm
index Corr2ctior Factor (mmi: O mm
Index Spesd [L/H]: H
Ramp-Up Distance From Start vmm:: 0 mm
Slow-Down Uistanc2 From Eng (mmo: 160 mm
Low-Speed Camerz Erable Distaznce From Zoc omm) e 0 mm
Migh-Soesc Camera Enaple Disvince ~-Im Zno (mm): 0 mm
Ink Jet Tistance (mm) 0 mm

Zacrages C2r Cvole:d
Farmimg Tools Countar:
Zealing T:tols Counter:
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SMART Svstem

Gpoerataions Monitor

TJate: =6-Sep-91 Time: 11:2S5:47
Zrogram Name: Eignt Oz waser Latest Rate 3.8
Cveiz Count: 82 Overall Cvcis Raxe 2.2
Zactage Count: 422 Status: Svstem Avzilab

Set Loaimt Low Limat Actual Hignh L m
251 - Temperature 220 oC 210 220 23¢
251 - Cressure == =3I 40 e 65
BF1 - Forming Air Assl1st Frecssure 25 RSIG Z0 0 30
SF1 - Forming VYacuum Fressurs 11.¢ FPSIA 7.5 0.0 14.0

et )
-Praev Screen: = FPraevious Page Seleectr = dpdats DLC FParameters TPF&N = Bi -
“Next Screen.. = Next Fage Do+ = Checkpoint Reecord
EMART 3Svstem Opersztions Momitor

Date: Zé-3ep=-?1 Time: 11:26:03

Se+ Spoimy Low Limit Actusal High L ‘m:
240 VAC - Phase 1 240  VAC 180 213 256
240 VAC - Phase 2 240 VAC 180 210 256
240 VAC - Phase 3 240 VAC 180 211 256
Console Yoltage 12 VAC Q0 120 128
Incoming Qiled Air Pressure 80 PSIG &0 111 120
581 ~ Heaw er Curren<: 4 AmD
‘Frev Screen. = Previous FPage Select: = Update PLC Parameters JPF4: =z Euniv
“Naxt Screen.; = Next Fage ~“Dor = Checkpoint Record
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SMART System
Operating Program Listing

Date: 26 —-—Sep-—-91
Time : 11:22:30
Page:
Timer Set Points
Timer Description Value

BF1 - Forming Time 1.00 Secs.
BFl - Air Assist Forming Time 1.00 Secs.
BF1 - Forming Time 1.00 Secs.
G851 - Package Sealing Time .75 Secs.
S81 - Upper Chamber Evac Time .00 Secs.
S81 - Lower Chamber Evac Time .00 Secs.
581 - Evac Chamber Vent Delav .00 Secs.
AS - Tool Separation Delay #1 DO Secs.
AS - Tool Separation Delay #2 .00 Secs.
A8 - Miscellaneous Timer .00 Secs.
Video Jet Printer #1 Delay .00 Secs.
Video Jet Printer #2 Delay .00 Secs.
A8 -~ Inmk Jet Timer .00 Secs.
AS - Start Warning Time 3.00 Secs.
Temperature Set Polints

Lower Set Upper

Temperature Description Limit Point Limit

881 - Temperature 220 (C) 220 (C) 236 (C)
Pressure Set Points

Lower Set Upper

I Praesure Description Limit Point ‘-~ Limi

AS - Incoming Oiled Air Pressure 60 PSI 80 PSI 120 PS1
BFl1 - Air Assist Forming FPressure 20 pSI 2% PSsl 30 PSI
SS - Seal #! Pressure 40 PSI S5 PSI 65 PSI

I Forming Vacuum Pressure Set Points

Lower Set Upper
l Pressure Description Limit Point Limit
BF! - Forming Vacuum Pressure 7.5 PSI  11.0 PSI 14,0 PSI
I Heater PID Parameters
Gain Integral Derivation
I Heater Name Factor Factor Factor
SS1 - Heater 60.00 1.00 28
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