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DISCLAIMER

This report identifies certain brand names which
are used herein since the facility or item represents a
product basically oriented to the operations concerned and
listed or as currently conceived. The citation relative
to the above trade names does not constitute any endorse-
ment or approval for use of these items or facilities
related thereto.
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NATiONAL PRESTO IND., INC .
3925 N . HASTINGS WAY

EAU CLAIRE , WISCONSIN 54701

CONTRACT DAAK1O-78-C-0005

INTRODUCTION

Performance of the contract requirements were governed by
the terms and conditions oriented to the Scope of Work and the
related Technical Data Package. Contract DAAK1O-78-C-0005 was
formally initiated 1 November 1977 by National Presto Ind., Inc. at
the Eau Claire Wisconsin Plant.

The Work Scope covers the requirements for generating
process specifications to produce and inspect the 105MM, XM71OE I
Projectile according to the contract and MIL-C-63076(AR) dated
15 June 1977 as deemed applicable. The total involvements cover the
supporting paper for the production and inspection processes and does

• not require costing elements, manpower analysis, finalized drawings,
technical computations and/or other in depth OSHA support paper.

SPECIAL INFORMATION NOTE:

Data relative to the subject 105MM XM7IO Projectile t c t ~• requested from the Government records but has never been re-eived ,
hence this report was prepared without benefit of proven doct~mentation
developed and in use for manufacture of the 155MM and 8 Inch 1CM aimno .

Careful search of Government approved records should be
considered in order to avoi’I duplicate effort of technical data
development as well as eliminate costs accumulated therefrom and
without benefit.

• Proven developments with various other items of this con-
ceptional configuration should be considered for application on this
shell and are possibly a part of the following list:

a. 1340 Steel Processing
b. Band/Body Application & Machining
c. Band Weldment Analysis
d. Magnetic Particle Analysis
e. Ultra-sonic Inspection
f. Automated Gaging
g. Any other newer developments applicable.

Incorporation of any of the above would cancel the
convnensurate or comparable processes though listed or expounded on
herein.

L 
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NATIONAL PRESTO IND ., INC.
3925 N. HAST I NG S WAY

EAU CLAIRE, WISCONSIN 54701

CONTRACT DA.AK1O- 78-C-0005

PRIOR ACTIVITIES

National Presto Industries, Inc. was founded in 1905
and has been actively engaged in metal fabrications of distinction
and assemblies of merit thru this date.

Beginning with World War II, “Presto” has continually
served the Government in the manufacture and delivery of Aircraft
Assemblies and various Ordnance Items, especially fuze, cases and
projectile medias.

Active association and participation include the entire
• phases of research and development as well as the related productions

associated therewith.

Production line concepts automated and conveyorized to
sustain high rates of quality products have continually maintained
eff iciency and quality levels unsurpassed. Many of these qualify
as “first” in U. S. histories.

Expertise gained from operational and production management,
including selection, procurement, and installation of the support
facilities related thereto have provided the reasoning for the
production and inspection criteria selected and listed herein.

Personnel with multi-year experiences in shell production
and engineering have administered to project search and the

— applications as presented.

Activities related to the subject contract have been
limited to data collection and screening for presentation per
RFQ-DAAK1O-77-0080 requirements. Related topic reviews with
government agencies and steel suppliers have been perused for
preliminary item concept and feasibility application wherever
possible. Cold draw of the part should be envisioned as one of

• complexity and should be considered for “in depth” operational
requirements and sequencing.

PAGE #8

—-- -..—.

~



—~~~~~ — r n  • . -,— -. -. -- -  “-.— - 
- —~~ - ______

NATiONAL PRESTO IND., INC.
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EAU CLAIRE, WISCONSIN 54701

CONTRACT DAAIUO-78-C-0005

FORWARD

The manuscript as prescribed herein follows the concepts
envisioned by the mandates of the contract - - limitations of cost
and time adversely affect an in depth study.

The contract, as written, included the body and band overlay
and excluded the base ping and its assembly as well as load, assemble
and subsequent packing.

Work scope and cost evidences resulted in the selection
of AISI-l340 steel as well as cold shearing for shell mult size and
weight.

Selection and listing of certain production facilities
already government-owned are noted collectively by operation and
separately by site or depot.

The Rot Cup-Cold Draw Processes and techniques as developed

• • 
by National Presto industries, inc. for mass production are incorpora ted
wherever possible.

• Facilities available for production of the - standard 105MM, HE ,
Ml. Projectile can be made available on a “use as is” status or modified
to suit the shell characteristic variants. Certain pieces of new
equipment are required because of their produc ibility and overall cost
effectiveness.

The various categories making up this report are individually
listed for ease of removal should their requirement be desired for
use or in aggregate as report presented.

Physical manufacture of parts, machine setup, tooling and/or
• process proveout were not a part of the overall contract requirements

as written.

Progress reports one (I) thru five (5) were issued and
forwarded on a monthly basis as contract stipulated.

See Page #7 - “Special Information Note.”
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RECOMMENDATIONS

Planning for this item should include an in depth
search relative to actual need, performance~ required and, ingeneral , the real world producibility, cost and effectiveness
rationale.

If actual production is envisioned and scheduled, a
production line prototype should be considered with metal part
fabrication and related processes correlated for a final
production line composite. Absence of proven and usable support
data for this item strongly indicates the need for further
technical and engineering study at the parts fabrication or line
production concept level.

The internal configuration, while probably difficult
to produce, might be considered for larger calibre use since
the design should provide both positive location and definite
security for internal stores configurations and/or other LAP
medias.

A review or the overall dimensional characteristics is
in order for possible relief in tolerancing and general specifi-
cation limitations. Dimensions fixed by tooling should be expanded

- to provide for expeditious inspections, improved production modes
and, as a result, reduce item cost.

- A strong forge and draw tool program should be considered
for early effor t and proveout. It is felt that these operations
could make or break a program of this complexity.

PAGE #10 
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3925 N. HASTINGS WAY
EAU CLAIRE, WISCONSIN 54701

CONTRACT DAAK1O-78-C-0005

CONCLUSIONS

projectile per Contract DAAKIO-78-C-0005 and
MIL-C-63076(AR) dated 15 June 1977 as well as drawings
#92298226 and #92298225 provide for shell components never
produced.in a line concept mode. The internal configurations
make for a complex and complicated item when equated to the
overall shell dimensional configurations. I

Further engineering and technical study or production
efforts should be carefully evaluated for validity and cost

- 
effectiveness.

- 
- The Hot Cup-Cold Draw Processes generate the funda-

mental basics for forming the complex rib configurations.
However , actual numbered productions are required for verifi-
cation of the internal size and shape parameters and their
subsequent retention in the actual end item part.

Engineering and Technical evaluation of the processes
listed herein should be reviewed for commonality or adaptability
to t~~ specific vendor operations.and concepts or installation
subsequent to commitment.

Government information pertaining to projects of related
nature should be made available to the Contractor or probable
Vendor.

In today’s technology, a quality control system could
function as follows dependent on funding available.

Partial verification or the hundred percent inspection
of dimensional characteristics could be accomplished by
automated air/elec tronic gaging af ter basic machining of
the unit.

Instrumentation could provide visual registration
— 

of characteristics being analyzed. Memory circuits
feeding the readouts into product control or computer
banks could provide storage or playback of the data as
required.

Defective work could be handled in several varied
modes, all of which distribute or identify the units for
disposition, either rework or scrapout as designated.

PAGE #11
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PROBLEM AREAS

ANTICIPATED PROBLEM OPERATIONS ASSOCIATED WITH

ThE 105MM XN7 1OE1 PROJECTILE MANUFACTURING AND

INSPECTION REQUIREMENTS.

Problem conditions as written herein
-may have already been solved by development data
currently covered by Government contrac t or other
documentation.

Your attention is again directed toward
individual reader concepts of this information which

- should be dealt with in an open frame of mind,
time, place and conditions considered. -

PAGE #12
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CONTRACT DAAK1O-78-C-0005

PROBLEM AREA S

Problem areas anticipated with the development of the
formal production processes and the related quality control
criteria for support thereof.

This data will be dealt with in accordance with the
operational sequence programming.

FORGE & HOT DRAW - OPERATION #40. See Page #7.

TOOL LIFE - PUNCHES & DIES.

The basic inside contours are cause to envision a major
development period for ironing out the prescribed die/punch
combination suitable to make and hold the internal configurations.

The situation is delicate but not impossible sinc e the
four station Bliss Forge Press System should provide suitable operation
progression to produce acceptable parts.

Metal conditioning at this operation could also be a problem
because of the proportional work stations and their relation and reaction
to the progressional work sequence.

COLD DRAW - OPERATION #90. See Page #7.

Where as this work is basically a size-draw combination, it
does lend itself to a complexity of tool design and work load apportion-
ment. Hopefully, Opera tion #40 will provide the major shaping work load
and allow for the predicted percentages of ironing and shap ing at this ,
the final internal cold work operation.

WELD BAND - OPERATION #140. See Page #7.

Machinery used for thi8 operation with the related operator
responsibility becomes a major factor of prime concern as related to
producibility and quality of this projectile.

PAGE #13
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NATIONAL PRESTO IND., INC.
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- 
EM) CLAIRE, WISCONSIN 54701

CONTRACT DAAK1O-78-C-0005

WELD BAND - OPERATION #140 (continued)

Technical engineering response to problem expectations at
this operation have already been dealt with in detail thru several
technical government reports. This expertise is certainly well
founded and would serve no purpose being repeated in this report.

:1 
Titles and dates are not available.

The present weld overlay techniques used and approved for
the various 155MM and 8 Inch configurations should serve as a base for
project concept. Follow on work would then consist of those requirements
necessary for machine selection, familiarization and general production

- learn curve expectancies. - 
-

Weld overlay data listed and current to usable concepts for
this item might be available in the 9 May 1973 publication “Process
Recommendations for Banding the 4.2 Inch, HE , M329 Projectile,” Document
No. 11738359 - also listed as Addendum No. 1 dated 1 August 1975 .

No further discussion relative to this subject is deemed
- necessary since a time/place condition exists - data current to date

and this procurement could be obsolete at time of actual procurement
action for this item.

HEAT TREAT - OPERATION #160. See Page #7.

Heat treatment of this item can be considered as a border
- line problem area.

Good equipment and a consistent quality part for heat treat
could provide the control necessary.

Heat treatment of the item has been envisioned as adaptable
• to induction or induction scan methods.

Some development will be required for both methods and may
require a combination of adjustments and revised thinkings in order
to obtain the end item results for mechanical property acceptance.

PAGE #14
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CONTRACT DAAK1O-78-C-0005 -

HEAT TREAT - OPERATION #160 (continued)

Reference to this report operational requirements as
listed can be found on the Operation Process Sheets, Operation
#160, Section “C” which should further serve for operational
familiarization.

GENERAL INFORMATION.

Heat treating of the projectile consists of harden, quench,
and temper operations which are essential in developing required
mechanical properties.

Furnaces for hardening and tempering are induction type
with controlled atmosphere to minimize scale formation. Projectiles
are automatically placed in the hardening furnace by a mechanical
conveyor system. After the hardening cycle is completed , the
projecttle is discharged into tanks containing salt quench or another
flame-resistant fluid which quickly reduces its temperature. After
quenching, the projectile is atuomatically conveyed into the tempering
furnace where stabilization of its structure is accomplished. Time
and temperature for harden, quench, and temper operations are dependent
upon steel chamistry and specified mechanical properties.

MACHINING OPERATIONS - GENERAL. -

Whereas the general machining tolerances are considered
exceedingly tight, as print viewed, actual production will find the
tolerances and dimensions even more so.

Some change requests can be expected in order to provide
effective production and cost benefits. Some of these categories
will generate from tool and operational concept changes as well as

• from the benefits of production experiences.

- - - - -  

PACE #15



- - . - • 
- 

_ _

NATIONAL PRESTO 1Mb., INC.
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CONTRACT DAAK1O-78-C-0005 -

POSITIVE LOCATION.

Particular attention should be given to the concepts of
use for establishing positive location points. These points are
areas affording positive and continued location areas for as many
operations as possible. Developed locations herefrom are secondary
and of equal dependence. 

-

Location points.

1. A fixed or final dimension.

2. Use of identical or the same location points
for as many operations as possible.

3. Use of developed location points from preceding.
operation such as those above.

BAND ANALYSIS - OPERATION #147. -See Page #7.

PARA. 4.5.3. - BAND CHEMICAL ANALYSIS. MIL-C-63076(AR)

Chemical analysis of the band properties contents must
be considered as one of the operations or requirements mandating
major concern and invitational to a major revision.

Present specifications indicate a detailed laboratory

• procedure for band chemical analysis and apportionment of chemical
content. Analysis concepts presently used at sites currently in
production were not available for study and therefore cannot be
commented on. General improvement in procedure and elapsed times
involved for processing the band requirements therefore seeks in
order.

A possible solution for both time and cost seems evident
with the Atomic Absorption Spectroscopy Process.

Cost of this installation would be less than $20,000. Time
required for a four element readout as contemplated not to exceed
one (1) hour. Multi-element incorporation could reduce both time
and cost as noted above. 

PAGE #16
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3925 N. HASTINGS WAY

RAIl CLA IRE, WISCONSIN 54701

CONTRACT DAA1C10-78-C-0005 -

BAND A NALYSIS - OPERATION #147 (continued)

Vendors cognizant of this process and already furnishing
comparable equipment are noted as follows:

a. Perkins-Elmer
b. Varian Techtron
c. IL

- d. Beckman
e. Unicorn

Units of this magnitude are already in use and approved for
commercial use in chemical analysis of material common to these band
oriented.

PAR. 4 .5.2 - MAGNETIC PARTICLE. MIL-C-63076(AR) See Page #7.

Whereas this test is not new, the categories for acceptance
or rejection constitute a field of characteristics generally finalized
by trial and error thru production, Since this shell has never had
experiences for determination of these characteristics, comments regarding
same would be of little credence.

With this in mind, the best equipment available should be
selected for program use.

Automations covering these facilities are limited , if at
all, and therefore could be considered. Several vendors, all conmionly
known, are available for this type of study. Picatinny has indicated
the possibility of some study work already in progress, however,
verification of same was not forthcoming.

The progress of Electronic Inspection Concepts for inspection
• criteria of this nature should be further pursued. This is being done

at Picatinny, however, actual progress and results were not available
for release at this time. -
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NATIONAL PRESTO IND., INC.
3925 N. HASTINGS WAY

- RAIl CLAIRE, WISCONSIN 54701

CONTRACT DAAX1O-78-C-0005

GENERAL REPORT DATA

The following pages contain the general data information
pertaining to the contract, the subject 105MM XM7IOEI Projectile,
and the related parameters generated for support thereof.

Future use of this data should be closely scrutinized
for compatibility to the particular project work scope and all
other parameters attributable to the tasks contract oriented.

Incorporation of the complex Engineering, Production and
Quality Control factors to a viable producing facility must be
considered as a major effort of planning and projection.

The data pages herein are equally apportioned for aggregate
review or removable by section for expeditious purposes for single
portion use or for report perusal and/or general use.

Tl~e sections are generally as follows:

Problem Areas
A. Special Category Items

- 1. Steel
2. Cold Shear
3. Electronic Gaging
4. Air Gaging & Other

B. Processes & Operations
I. Process Flow Chart
2. Operation Sequence & Equipment
3. Operational Sequence

C. Operation Process Sheets
“Raw Material thru Finished Shell”

D. Manufacturing - General Description
of Operations and Inspections

E. In Process Inspection by Attributes
- F. Final Inspection by Attr ibutes

G. Miscellaneous Information
1. St. Louis Equipment List
2. St. Louis Equipment Planned for use
3. New Equipment Required

H. Reference Section
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. NATIONAL PRESTO 1Mb., INC.
3925 N. HASTINGS WAY

- 

- RAIl CLAIRE , WISCONSIN 54701

• CONTRACT DAAK1O-78-C-0005

- 
SECTION “A”

SPECIAL CATEGORIES

CATEGORY #1. STEEL

RAW BAR STOCK

CATEGORY #2. COLD SHEAR - 

-

- BAR STOCK TO MIJLT SIZE

CATEGORY #3. ELECTRONIC GAGING

IN PROCESS OR FINAL INSPECTION

CATEGORY #4. AIR GAGING - SEMI OR AUTOMATIC

IN PROCESS OR FINAL

• PAGE #20
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NATIONAL PRESTO IND., INC. - ..
3925 N. HASTINGS WAY -

EAU CLAIRE, WISCONSIN 54701

- 

CONTRACT DAAX1O-78-C-0005

CATEGORY #1

STEEL - RAW BAR STOCK
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• NATIONAL PRESTO IND., INC. - - .

• - 
. • 

• 3925 N. HASTINGS WAY - 
- - - -

. RAIl CLAIRE, WISCONSIN 54701.

- 

. CONTRACT DAAK1O-78-C-0005

CATEGORY #1. STEEL - RAW BAR ST CI.
- 

. Body Material - AISI 1340 and the attributes related to
its spectrums for procurement and general information pertaining
thereto are as follows:

Material Specifications

AISI - 1340 Steel 
-

MIL-S-l6974
Hot Rolled Steel - -

AISI - 1340 Steel

The above steel was selected primarily because of price
differential favoring the 1340 steel by as much as $5.00 per hundred
weight.

- 

The 3¾” RCS (Round Cornered Square) was selected because
of Contractor experience and its compatibility to the forged operational
tools, resultant parts, and subsequent shaping operations.

• Quoted prices as listed below are of time and place variant
and readily subjected to escalations and/or other conditions affecting
price. Therefore, the figures as posted are a reference only and
should be handled accordingly.

MIL-S-16974 E AISI-1340 Hot Rolled Steel

3-1/2 RCSQ 4 RCSQ

Base $19.30 $16.70
Grade 1.25 1.25
Shell Quality C .50 .75

• 
Cold Shear Quality 1.40 1.40
Size .80 1.25

$23.25 ~WT $21.35 CWT

NOTE: Either 3k” or 4” RCS could be used if originally
designed and tooled for accordingly.

- PAGE #22 
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• • NATIONAL PRESTO 1Mb., INC.
- 3925 N. HASTINGS WAY

• RAIl CLAIRE, WISCONSIN 54701

- CONTRACT DAAK1O-78-C-0005

CATEGORY #1 - STEEL - RAW BAR STOCK (continued)

- 

• MIL-S-6758-A EF AISI-4l30 AIRCRAFT QUALITY

• 
VACUUM CARBON DEOXIDE D HOT ROLLED STEEL

3-1/2 RCSQ 4 RCSQ
- 

Base $19.30 $16.70
Grade 3.40 3.40
Electric Furnace 1.25 1,25
Aircraft Quality 2.00 2.00
Shell Quality C • .50 .75
Cold Shear Quality -- 1.40
Size .80 1.25

$27o~~ CWT $26.75 CWT

AISI - 1340 STEEL (continued)

All prices are quoted F.O.B. South Chicago, IL, subject
to price in affect at the time of shipment and subject to our Trade
Customs and Condition of Sale.

The following specification listing could serve as that
information appropriate for procurement action for material purchases.

STEEL SPECIFICATION - 3-1/2” RCS FOR XM71OE1 SHELL

MATERIAL: AISI 1340 fine grained, fully kill ed, non-aging.
Must be suitable for hot cup-cold draw process.
Material must be in an annealed condition suitable

- for cold shearing into mults. Final end item will
be subjected to 100°!. magnetic particle inspection.
Mechanical properties of the finished projectile
are listed as follows:

• A. Y.S. - 160,000 psi at 0.27~ offset.- B. lO7~ m m .  elongation in one inch.

SIZE: 3-1/2” RCS, 1/2” corner radius, diagonal 4.536”.

LENGTH: Full bar equal to 20 feet, 9 15/16” minimum and
advisory. 157. short bars acceptable with length to
be established by user. Both ends to be square and

- 
can be hot or cold sawed or machine torch cut.

NOTE: Vendor preference or operations could change above
callouts.
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3925 N. HASTINGS WAY
- EAU CLAIRE, WISCONSIN 54701

CONTRACT DAAK1O-78-C-0005 • -

CATEGORY #1 STEEL - RAW BAR STOCK (continued)

• STEEL SPECIFICA’~~~j (continued)

SPECIFICATIONS: ASTM-A7ll and MIL-S-l6974.

• MPiCROETCH: MIL-STD-430. Center defects shall not exceed AS;
subsurface defects shall not exceed B3; ring

- 
defects shall not exceed C8; and miscellaneous
defects other than D2 shall not be acceptable.
Vendor to furnish -the macroetch samp les to buyer.

CEI~FIFICATI0N: Four (4) notarized copies of Chemical and Macroetch
Examination Report qualifying the steel to ASTM-A7l1

- shall be sent to buyer.

SHIPPING To be shipped in open gondola cars to permit overhead
INSTRUCTIONS : unloading by magnetic crane. Dunnage required between

layers. Heat marker bars are to be marked red (first),
white (middle), and blue (last).

OTHER The above is applicable as noted unless otherwise
• INSTRUCTIONS: anmiended by buyer for specific purposes with

another specification or change order and approved
by Engineering and Purchasing.

Some caution must be used , however, with selection of the
vendor and administration of the actual responsibilities for steel
extras between supplier and user. These details should be carefully

• and thoroughly attested to in order to avoid the stigma of the “Who
• Done It” probabilities and other questionable conditions seemingly

arising from material - raw bar stock.

NOTE - STEEL QUALITY - The particular steel and operations attributable

- 
thereto have been selected because they were
considered processable with our format and
procedures for manufacture. -

Other vendors could cons ider other steel grades ,
• different processes and operations and produce

equally acceptable end item parts.

NOTE: Consider the above steel for startup purposes - specification
changes for price reduction should follow.

• PAGE #24
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3925 N. HASTINGS WAY

RAIl CLAIRE, WISCONSIN 54701

CONTRACT DAAK1O-78-C-0005

CATEGORY #2

COLD SHEAR - BAR STOCK TO MULT SIZE

• PAGE #25
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• NATIONAL PRESTO IND., INC .
3925 N. HASTINGS WAY

. EAU CLAIRE, WISCONSIN 54701

CONTRACT DAAK1O-78-C-0005

CATEGORY #2 - COLD SHEAR - BAR TO MIJLT.

A Buffalo #625 Shear with special gaging and auto.
length adjustment is envisioned for use. The unit , a “cold
shear press” will  part 3k” RCS - 1340 Steel to 6.11” length at
a rate of twenty-two (22) pieces per minute. Efficiencies of
86 percent can be expected with kerf losses zero (0) and crop
losses about 1.4 percent and further reducible to 0.8 percent
by salvage saw use for end recovery.

Automatic equipment to unscramble the bar bundles and
load/feed the shear constitute about 28 percent of the $337,188.00
unit price.

Cold Shear System Credits follow:

1. Operational independent of forge system to provide inventories
and flexibility of system.

2. Stoppages of either forge or shear system will not affect  each
other for greater efficiencies of both systems.

3. Maintenance more flexible, simplified and more readily p lanned
for.

4. Heat (energy) not wasted in scrap or cropped losses as Hot
Shear System.

5. Descalers not required.

6. Bar 8traightness tolerances can be relaxed for reduced bar
tonnage costs. -

7. Mult feeding and heating systems already proven - eliminate bar
damage factors of Hot Shear Bar Induction Heat System.

1340 Steel as listed for procurement will satisfy the
cold shear requirements and not induce problems in subsequent operations.

General Note: -

Unless a new installation for this shell - space and funding
could become a major factor in the Hot Shearing concepts and adaptations.
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- NATIONAL PRESTO IND., INC.
3925 N. HASTINGS WAY

RAIl CLAIRE, WISCONSIN 54701

CONTRACT DAAK1O-78-C-0005 -

CATEGORY #3 -

• GAGING ELECTRONIC

A. OUTSIDE DIAMETER & ENDS

B. INTERNAL . CONFIGURATIONS

• - C. PRICING ESTIMATES

NOTE: A combination of memories, storage -

and printout facilities is also
available.

PAGE #27

_ _ _ _ _  
_ _ _ _ _ _  V~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i



- NATIONAL PRESTO IND., INC.
3925 N. HASTINGS WAY

- 
- EAU CLAIRE, WISCONSIN 54701

• 

- 

CONTRACT DAAKIO-78-C-0005

CATEGORY #3 - GAGING ELECTRONIC - 3.667 I.D. x 9.900 Depth

DIMENSIONAL MEASURING / GAGING

The Alina-Pretec Electronic Gaging System is designed to
measure a particular dimension or dimensions in comparison to pre-
determined specifications.

The actual meansurement is taken from the linear variable
differential transformer which is used as the measuring sensor or
probe. The electronic signal is fed to the basic measuring element
called amplifier and from there to the meter for visual display.

The modular gaging system consists of a variety of building
block modules - as 10 dimension check would have 10 measuring sensors
or probes -

- 
10 amplifiers
1 multi-station panel meter undersize )

_______ 10 signal light unit (showing good
oversize

or analog - graph strip chart recorder
or digital - readout

NOTE: Gaging fixture required for shell will support the
measuring sensors or probes as per area or operation
performed as per process assurance requirements.

All of the above electronic gaging modules can be directly
interfaced with the Hevlett-Packart Programmable Desk Calculator.
With basic features:

Digital Display & Alphanumeric Printer
(1) Digital Display on calculator of either

• a. Absolute dimension
b. Deviation from the nominal -

(2) Alphanumeric 16-character thermal printout of either
a. Absolute dimension
b. Deviation from the nominal
c. Operator instructions

- 
- 

d. Labeled & identified output

The above deals primarily with the outside diameter and open
ends and can be arranged in combination to suit multiple customer
requirements. -
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NATIONAL PRESTO IND., INC .
• 3925 N. HASTINGS WAY

RAIl CLAIRE, WISCONSIN 54701

CONTRACT DAAK1O 78 C-0005

CATEGORY #3. ELECTRONIC GAGING - INTERNAL CONFIGURATION.

CAVITY - PRETEC PROGRAMMABLE MEASURING SYSTEM.

This system has special head for cavity configuration
which is fitted with twelve (12) standard cartridge probes. The
pattern of sequence of operation for this system would give a
choice of how readings should be taken. -

Example - Take 2, 3, 4 or more readings at different depths
and have the calculator list each reading and average one.

Head Operation: The inspector would insert head Into cavity
and push a button at each depth and the
scanner would gather in the readings.

Example - Take the TIR reading of each pair of probes and let the
calculator list each set of readings.

Head Operation: The inspector would press the foot pedal
to erase the Mm -Max Unit after the head
is in the shell and slide the head into
the bottom. When the head has reached the

- bottom, he would then press the button and
the calculator will read the TIR for each
pair of probes.

The above unit can be line located and operated without
atmospheric or physical restraint to the equipment.

The measuring head or probe will read out the 9.900 minimum
depth of 3.667 dimension in its entirety. The number of readouts can
be determined by the Contractor to satisfy the Q. A. mode for those
concerned. A 1007. level is anticipated for the original production
and final inspection.

Var iations of this head can be used for in process checks
deemed necessary.

A final automated concept for shell, in and out feed, is
available - funding permitting. Manual concepts for shell handling
is contemplated with the quoted equipment .

PAGE #29

_  - V~~~ V~~VV _ _ _ _



- 

_
I’.

NATIONAL PRESTO IND., INC.
- 3925 N. HASTINGS WAY

RAIl CLAIRE, WISCONSIN 54701

CONTRACT DAAK1O-78-C-0005

CATEGORY #3. ELECTRONIC CAGING - PRICING ESTIMATES.

The following lists some of the facilities available for
electronic inspection banks. Pricing current January 1978.

NOTE: The Pretic Internal Groove Checking System requires the
following details

Alm a Corporation
175 Sunnyside Blvd.
Plainview, N.Y. 11803

ITEM QUANTITY DESCRIPTION UNIT PRICE TOTAL

1. 1 Fixture per P/N 2-13919 $5 ,340 $ 5,340
2. 1 83 104 110 Simultaneous

10 Station Meter 2,450 2,450
3. 6 83 000 101 Amplifier

(Differential) 595 3,570
4. 12 83 100 102 Standard Cartridge

Probes 165. 1,980
5. 6 - 83 100 100 Mm -Max Memory Unit 495 2,970
6. 1 Foot Pedal to Erase 6 Mm -Max

Units Simultaneously 125 125
7. 1 Alm a Scanner 1,500 1,500
8. 1 Alm a Converter 1,500 1,500
9. 1 H-P Calculator with 2008

Step Memory 3,855 3,855
10. - 1 H-p Interface Card 98133A 650 650

- 

$23,940

NOTE: See proposed head on page#3l.

NOTE: H-P Calculator with 2008 Step Memory and Fixture
- P/N 2-13919 used in combination with the other

items listed above. -
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NATIONAL PRESTO IND., INC.
3925 N. HASTINGS WAY

RAIl CLAIRE, WISCONSIN 54701

CONTRACT DAAX1O-78-C-0005 -

• 
CATEGORY #4

AIR GAUGING - SEMI & AUTO

I

PAGE #32



-~~

- NATIONAL PRESTO 1Mb., INC.
3925 N. HASTINGS WAY

RAIl CLAIRE, WISCONSIN 54701

CONTRACT DAAK1O-78-C-0005

CATEGORY #4. AIR GAUGING - SEMI & AUTO.

Semi to automatic gaging can be accomplished by use
of a Precisionaire type, multiplex air gauge system. This
system, already proven, has been used in various commercial
and ordnance plants throughout the U.S.A.

The equipment could be installed in a regular line
complex without restrictions.

An example of the possibilities are noted as follows
using Section “F” as a reference for characteristics.

~p~ration #205. Inspect following Finish Turn O.D.
& Bourrelet.

Eight (8) characteristics could be
station gaged in a single readout with failures noted
individually.

Complete automation is desired, however , limitations
evidenced by operation sequencing, space and funding would vastly
change or control methods adopted. Since the above are unknown,
no further comment of consequence can be made.

See Final Inspection - Section “F” for AQL’s and other
data coirinon to regular line inspections.

NOTE: Several ‘ompanies retain expertise for the design
and build requirements of these units. The design
criteria are of a nature requiring specific sequencing
in order to incorporate the benefits of each individual
machine element.
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NATIONAL PRESTO IN!) ., INC .

3925 N. IIASTII:GS WAY
RAIl CLAIRE , WISCONSIN 5’~70l

CO~TiPttCT DAAKIO-78-C-0005 -

SECTION “B”

SEQUENCE OF OPERATIONS & FLOW CHART

A. PROCESS FLOW CHART

B. OPERATION SEQUENCE & EQUIPMENT

C. OPERATIONAL SEQUENCE

- PAGE #34
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NATIONAL PRESTO 1Mb., INC.
3925 N. HAST INGS WAY

RAIl CLAIRE, WISCONSIN 54701

CONTRACT DAAX1O-78-C-0005

PROCESS FLOW CHART -

The attached Process Flow Chart lists the various
production, inspection and laboratory stations in order of their
manufacturing sequence. -

Each should serve to be self-explanatory and will be
referenced and noted accordingly throughout this report .

The chart attached , page 36 , is separate for removal
and use as referenced material.
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NATIONAL PRESTO IND. , INC.
- 3925 N. HASTINGS WAY
I I RAIl CLAIRE, WISCONSIN 54701

- CONTRACT DAAK1O-78-C-0005

- 

OPERATIONAL SEQUENCE & EQUIPMENT

The attached sheets, Pages 38 and 39 are separate for
- expeditious purposes.

- The operations in sequence combine the work with the

- facilities envisioned for use forthwith. -

- PAGE #37
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NATIONAL PRESTO 1Mb., INC.
3925 N. HASTINGS WAY

EAU CLAIRE, WISCONSIN 54701

CONTRACT DAAKIO-78-C-0005

105MM XM7 1OE 1 MPTS.
OPERATIONAL SEQUENCE & EQUIPME NT

OPER. NO. LOCATION OPERATION DESCRIPTION EQUIPMENT

10 St. Louis Unload Cars Overhead Crane
15 Inspect
17 Lab - Macro
20 New Cold Shear Buffalo Shear No. 625
25 - Inspect
30 New Heat Malt Westinghouse 10 Coil

Induction 3000 Ky

37 Malt Heat (Lab) Pyrometer

40 St. Louis Forge & Hot Draw E. W. Bliss - 4 stage -
mechanical press

45 Inspect
50 New Retard Cool Special Design
60 New Shotblast Pangborn/Dust Collectors

65 Inspect
70 St. Louis R.T. O.D. Face Both Ends Win. K. Stamets Lathe

75 Inspect
80 New Soap Coat Hansen Van Winkle Manning

Moore
90 New Cold Draw Bliss or equiv. - 600 Ton
95 Inspect
100 New Wash & Stress Relieve Washer & Lindberg Furnace

110 New Rough Bore & Center Nose Seneca Falls Mach. Company

115 Inspect - 
-

120 St. Louis RT. O.D. Faces & Finish Win. K. Stamets Lathe
Band Seat

125 Inspect

130 New Wash & Dry Automatic Wash & Dry Equip.

140 New Weld Band Taylor Winfield Special

F 145 - Inspect

150 St. Louis Rough Machine Band Arcade Machine & Tool Co.

155 Inspect
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- NATIONAL PRESTO IND., INC.
- 3925 N. HASTINGS WAY

EAU CLAIRE, WISCONSIN 54701

- 
CONTRACT DAAK 1O-78-C-0005

OPERATIONAL SEQUENCE & EQUIPMENT (continued)

OPER. NO. LOCATION OPERATION DESCRIPTION EQUIPMENT

160 New Heat Treat Furnace to suit.

165 Inspect
167 Lab - Band Seat, Chemical Laboratory - Chemical

Analysis & Tensile Test
~l7O - New Shotblast Pangborn/Dust Collectors
175 Inspect

180 St. Louis Finish Turn O.D , (Excep t Jones & Lamson Lathe
Bour. Band & Faces)

185 Inspect

190 A&B New Face Bore & Thd’s. Conip . Seneca Falls Mach. Co.
195 - Inspect

200 St. Louis Fin. Turn Band & Bour. Win. K. Stainets Lathe

205 Inspect

210 Mark Matthews Marker

215 Inspect
220 New Phosphate Coat Advanced Curing Systems

227 - Lab - Coating Wts. for Laboratory - Chemical
Phosphate

230 New Paint Binks
235 Inspect

237 Lab - Salt Spray Test

240 Palletize Conveyor System
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NATIONAL PRESTO IND ., INC .
3925 N. IUt STIUGS WAY

EAU CLAIRE, WISCONSIN 54701

CONTRACT DAM 1O-76-C-0005

105MM XM71OE1 MPTS.
OPERATIONAL SEQUENCE

OPER. NO. OF
j~Q. SHEETS OPERATION DESCRIPTION

10 2 Unload Cars
15 2 Inspect 

-

17 2 Lab - Macro -

20 3 Cold Shear
25 2 Inspect

30 3 Heat Mult

37 2 Malt Heat (Lab)

40 7 Forge & Hot Draw

45 2 Inspect

50 3 Retard Cool

— 60 3 Shotblast
65 2 Inspect

70 5 R.T. O.D. Face Both Ends

75 2 Inspect
80 3 Soap Coat
90 3 Cold Draw
95 2 Inspect
100 3 Wash & Stress Relieve

110 5 Rough Bore & Center Nose

115. 2 Inspect

120 5 RT . O.D., Face Open End (Fin. Turn Band Seat)

125 2 Inspect

130 3 Clean & Dry

11,0 5 Weld Band

145 2 Inspect
147 2 Lab - Band Analysis

150 4 Rough Machine Band

155 2 Inspect
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NATIONAL PRESTO 1Mb., INC .
3925 N. HASTINGS WAY

RAIl CLAIRE, WISCONSIN 54701

CONTRACT DAAK 1O-78-C-0035

OPERATIONAL SEQUENCE (continued)

OPER.. NO. OF
NO. - 

SHEETS OPERATION DESCRIPTION

160 3 Heat Treat
165 2 Inspect

167 4 Lab - Band Seat, Chemical Analysis
& Tensile Test

170 3 Shotblast
175 2 Inspect 

-

180 5 Fin. Turn O.D. Except Bour.
Band & Face

185 2 Inspect

190 MB 6 Fin. Bore & Thd’s. Comp .

195 2 Inspect
200 5 Fin. Burn Band & Bour.

205 
- 

2 Inspect
210 3 Mark Shell

215 2 Inspect

220 3 Phosphate Coat

227 1 Lab - Coating Weight for Phosphate

230 3 Paint
235 2 Inspect
237 2 Lab - Salt Spray Test
240 1 Palletize

245 2 Inspect
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K~TIONAL PRE STO 1Mb,, INC.
3925 N. HAST INGS WAY

RAIl CLAIRE, WISCONSIN 54701

CONTRACT UAAK1O- 78-C-0005

SECTION “C”

“OPERATION PROCESS SHEETs”

OPERATIONS

RAW MATERIAL THRU FINISHED SHELL -

OPERATIONS #10 - #245 ARi~ INCLUDED

IN THIS SECTION.

PACE #42
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NATIONAL PRESTO IND., INC.
3925 N. HASTINGS WAY

RAIl CLAIRE , WISCONSIN 54701

- 

CONTRACT DAAI (lO-78-C-0005

OPERATION PROCESS SHEETS

The “Operation Process Sheets” progressively generate
the word and picture conceptuals conceived for the manu facture
and acceptance of the 105MM XM71OEI Projectile.

These sheets basically contain the packaged engineering
and technical data developed during the item contract tenure .

The order of these listings follow primarily the afore-
mentioned “Flow Chart” parameters and can be used as a condensed
data reference thereof. See Section “B”, page 36.

Basic data withifl each oper~ation frame as presented
herein is as follows:

1. Operation Name & Number
2. Conceptual Part Drawing & Dimensions - -

3. Machine Name & Type
4. Process Concepts
5. Speeds & Feeds
6. Cycle Time & Efficiency
7. Machine Tooling & Costs
8. New Machine - Modernized or Use As Is
9. Operation Inspection Criteria
10. Miscellaneous

NOTE: Inspections on these sheets could be a function of
any designated personnel since all are strictly for
control purposes.
Laboratory functions are noted and identified with
a last digit seven (7).

In Process and Final Inspection are listed independ-
ently and shown in a corresponding manner on separate
lists for expeditious purposes. -

The Operation Process Sheets covering the complete phases of
manufacture and inspection - Operation #10 thru Operation #240 follow :
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