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I. INTRODUCTION
A-

A. BACKGROUND

In accordanc e with Department  of Defense policy, the U. S. Army
relies on pr ivate  indus t ry ,  w h e r e  feasible , to meet mobilization re-
quirements for  the product ion  of munitions and munitions components.
To encourage private industry  to part icipate in a mobilization produc-
t ion base , the Government  has established plant equipment packages
(PEP’ s) where  pr ivate  ownership  of munitions production equipment
is not economical.

A PEP is a comp lement of active and/or  inactive plant equi pment that
has been formally approved for retention as part  of the munitions pro-
duction base by the Assistant Secretary of Defense (Installation and
Log istics) (ASD(I& L)) and which has been assigned an identification
numbe r by ASD ( I & L ) .  A muni t ions  PEP consis ts  of Government -
furnished industrial  p lant equi pment (IPE) costing more than $1, 000
and used to alter the p hysical , chemical , or electrical  propert ies of
materials, component s , and end items as defined in AR700-90. In
most instances , the PEP supplements producer -owned equipment to
provide a complete product ion process  for  munitions items.

The objective of the PEP modernizat ion program is to provide assur-
ance that each PEP , i f mode r nized , will be capable of meeting mobili-
zation requ i rements .  To jus t i f y its retention , a PEP must be able to
produce at the capacity r equ i r ed  to meet cri t ical  mobilization needs
not otherwise  obtainable f r o m  military industr ia l  facilities or pr ivate
indust ry .  This capacity r equ ir emen t  must be in consonance with the
policies set fo r th  in DSAM 4005. 1, Industrial  Preparedness  Planning
Manual.

Most of the existing PEP equipment was purchased during or before
the Korean confl ict .  Some of the  machinery  and other  equi pment has
been operated beyond its intended l ife expectancy. Some is in storage
where the maintenance or layaway provis ions  have been ineffec t ive
and the equi pment will r equ i re  rehabilitation before it can be operated.
Voids exist in some of the product ion lines because equipment was not
furn ished  or it was reass igned to other lines. Changes in manufactur-
ing processes or planned end i tems have derated capacity and reduced
the capability of most exis t ing  munit ions production lines to meet
mobilization requ i rements .

I— 1
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Faced with a large inven tory  of p roduct ion  equi pment in the Army
Ammunition Plant s and in the PEP’ s which is obsolete or worn  out ,
the U. S. Army launched a moderniza t ion  program in 1969 to br ing  its
production base f rom a circa 1940 vintage into the modern era. Mod-

1 ernization of the Army Ammunit ion Plant s is now in the execution
phase based on a long- range  plan developed in 1969-1970.

I In charge of the modernizat ion p rogram is the Project  Manager ,
Munitions Product ion Base Modernizat ion and Expansion (PM-PBM) .
The PEP Modernizat ion Program portion of the effort  is managed by

I the PEP Division of PM-PBM and consis ts  of two phases:

I The ini t ia l  pha se conduc t ed by the Government  was designed to
p rovide a de t ai led an alysis  of the c u r r e n t  condi t ion and capability
of the equipment , to ident i f y app licable descript ions of processes
used to support  exist ing or mobilization product ion , and to obtainI pr oducers ’ policies or recommendations relat ive to modernization.

I The second pha se is b ein g p e r f o r m ed by Kaiser Engineers  in
associat ion with Stetter Associates , Inc. (KE/SAI)  unde r contract
for the PEP Division of PBM. The con t rac t  calls for  a compre-

I hensive and detailed anal ysis of the PEP’ s in the munit ions pro-
duction base and then the development of a t ime-phased p lan to
modernize the PEP’ s to meet forecas ted  mobilization product ion

i requ i rements .

B. SCOPE OF MODERNIZATION ANALYSIS AND PLANNING

I The work  r e q u i r e d  of KE/SA I  is being p e r f o r m e d  as th ree  major  t a s k s
as descr ibed below.

1 1. Task A. Condi t ion Asses smen t  Procedures  Evaluat ion

I The Government , u t i l i z ing  personnel  f rom Frankfor d  and Picatinny
Arsenals , DIPEC , and PM-PBM , per formed  condition assessments
(CA’ s) of Government -owned indus t r ia l  p lant equipment (IPE)

I assigned to v a r i o u s  PEP ’ s. At the ini t ia t ion of the PEP moderni-
zation p rog ram , KE/ SAI  evaluated the  Government  PEP rnoderni-
zation p rocedures  for  CA’ s , provided recommendations for pe r-
forming the assessments, and prepared data collection fo rms  for
75 gener i c  types of equi pment.  A final repor t  on that t ask  was
issued b y Kaiser  Eng inee r s  in November 1975.

1
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The data developed during that t ask  by the Government  were  pro-
vided to KE/SAI for  use in followon analyses.

2 . Task B. Moderniza t ion Analysis

Task B is divided into eig ht subtasks wh ich provide an analysis
and the prepara t ion  of a plant repor t  for each PEP producer  and
a t ime-phased modernizat ion program based on the individual
plant repor t s .  This overal l  p lan will include total program costs
and recommended pr ior i t ies  for  imp lementation , by fiscal  years ,
based on appropriat ion threshold  levels.

Pr io r  to the initiation of p lant visi ts  for  data collection and the
prepara t ion  of plant r epor t s , model production lines for  eleven
specifi c key end items were  developed. The model lines identif y
each operat ion , sequentially,  in the conceptual p rocess , describe
the operation , and identif y equi pment required to per form it.
Alternate  processes  or operations that may be used in producing
an end item are  similarly described. For those end items for
which no model line s w e r e  prepared , re ference  lines were devel-
oped. The r e fe rence  lines are similar to model lines but have not
been published formally. The model lines and re fe rence  lines
are  use d a s r ef e rence  bases to f o rm ulat e process layout s , to make
specif ic  equi pment assignment s , and to identif ~, voids in the line.
The model lines have been published as the Volume 4 report  of the
Modernizat ion Program .

Subtask B - 5  comprises  the analysis  and the prepara t ion  of plant
reports  for each assigned PEP producer  and include s the onsi te
anal ysis  of PEP’s and the desi gn of individual modernized l ines
at designated p roduce r s ’ plants for  mobilization product ion of
specified end i tems.

The modernized line is based on combined usage of existing , re-
habilitated , and new equipment  for  manufac tu r ing  the “make” pa r t s
for app licable bills of mater ia l  defined by end item Technical Data
Packages (TDP ’ s) . The modernized line must  also be capable of
producing the latest muni t ions  in thei r  l a rger  sizes 1 to closer
tolerances , and f rom metals with hig her mechanical  p roper t ies .
Correspondingly, the newer  fuzes  are designed for  greate r safety,
hig her re l iabi l i ty ,  and wide r application. Each modernized line
must be designed to comply with existing pollution abatement and
Occupational Safet y and Health Act (OSHA) standards.

L  __
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Specific l imitat ions on the scope of w o r k  for  the c u r r e n t  e f fo r t

I include the following :

• Only specifically desi g nated PEP p roduce r s  are included. Gen-

I erall y ,  inact ive p roduce r s , those c u r r e n t l y being modernized,
or those having cur ren t  modernization plans are excluded. Only
specific end items f rom the Production Base Analysis pr io r i ty

I list are included.

• Certain  categorie s of end items are excluded from coverage.
Categories  excluded are power supplies for proximity f u z e s,
explosive specialty items (such  as detonators , leads , boosters ,
e t c .) ,  fuze assembly operat ions , and fuze part manufac tur ing
activi t ies  for which separate  facil i t ization or product ion pro-
grams have been ini t ia ted by the Government .

Within  the objectives , limit a t ions , and exclusions , plant analyses
are being p repa red  for  those PEP’ s where  adequate data are ob-

i ta m able within bud get and schedule constraints  of the program and
are included as Volume 5.

i Subtask B-8 is to identif y ac t iv i t ies  required to be pe r formed  by
the Government  in:

• Implementing the approved recommendations contained in other
PEP program tasks

• Up dating and executing the t ime-phase modernization plan for
I the PEP Base (Volum e 6)

The resul ts  of this task , Operation Plan , is this volume.

3. Task C. Product ion  Modeling and Computer  Support

Task C is the adaptation of Government computer models of the
product ion base to include the PEP’ s and to serve as tools to deter-

‘ 
mine modernizat ion pr ior i t ies  for the PEP’ s. Task C supports
Tasks A and B.

I
p
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C. PURPOSE A N D  SCOPE OF STUDY TASK

Exis t ing  I~uide 1ines , poli c i e s , p rocedu re s  and organiza t iona l  en t i t i e s
establ ished by d i rec t ion  of DRCPM-PBM and o ther  Army agencies
fo r  p rogram imp lementat ion are  assumed to be val id and are  not
ana lyzed  in th is  r epor t ;  these  include :

• POM Guidanc e Brief ing “ Moderniza t ion /Expans ion  Planning”

This b r i e f i n g  outl ines the new guidanc e and its impact on muni t ions
mode r nizati on p ro j ect developme nt an d sc hedu ling

• Brief ing  by Mr. James J. P r i t cha rd  ti t led “Modernizat ion and
Expansion Planning”

Th is document de sc r ibe s  th e int eg r at ed planning concept for indus-
t r ia l  readiness , fac i l i t ies  modernizat ion and ammunit ion p r o c u r e -
ment  in t e r m s  of new developments  in pr ior i t iza t ion analysis ,
manufac tu r ing  technology and the methodology for  planning modern-
iz ation and expansion projec t s .

~1unit ions Product ion  Base Moderniza t ion and Expansion -
lestone and Financial  Report ing System” dated 19 October 1976

This briefing documents the sy st em used  by DRCPM-PBM to
exercise  mi les tone  and f inancial  cont ro l  of p ro jec ts  unde r his
author i t y.

• FY77 Mode rn i za t i on /Expans ion  Plan Development

This p lan contains  the basic gui dance to be used in project  develop-
ment and coordination including input to RAMEP.

• Conf igura t ion  Management Plan - AMCPM-PBM March 1975

This p lan promul gates policy and procedures  with respect  to
modernizat io n pro jec t  execution to a s su re  app lication of conf igura-
tion management pr inc ip les.

• I-~
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• O r g a n iz a t i o n  and S ta f f ing  of Plant  Equi pmen t Pac kage D i v i s i t ~n
PBM-G

DRCPM-PBM has an organized  and s taf fed PEP Division to manage
and implement the PEP Moderniza t ion  Program.  No analys is  of
the detai led funct ioning and s ta f f ing  of that Division has been made ,
nor is such an anal ysis  deemed necessary.

Assuming the guidance promul gated by the foregoing,  this study
addresses  the  execution of PEP modernizat ion as recommended in
thi s pr o g r a m  in te rms  of:

I)  In ter face  considerat ions with other  elements of in tegrated planning
2) Ident i f ica t ion of t a sk  input f rom the PEP Modernizat ion Program
3) Periodic up da t ing  and reval idat ion requi rements
4) PEP equipment  rehabi l i t a t ion  c r i t e r i a

Th ese top ics are d i scus sed  in Se tion III ; Section II contains a sum-
m a r y  of the repor t .

The ph ilosoph y followed he re in  is that  moderniza t ion  of the PEP base is
but one facet of the total goal of modern iz ing  the en t i re  conventional
munit ions product ion  base. Consequently,  PEP base modern iza t ion
should be part  of a systematic  on-go ing  p rogram to achieve this  overal l
goal. The implementation of each por t ion  should be plan ned and executed
as an in tegra ted , coord ina ted  ef fo r t  in cooperation with the Sing le Manager
f or Conventional  Ammunit ion.

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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11. SUMMARY

The purpose  of the Ope ra t i on  Plan is to iden t i f y ac t i v i t i e s  r e q u i r e d  to be
pe r f o r m ed by the G o v e r n m e n t  in imp lemen t ing an d u p da ting the  approved
recommendations contained in the PEP Modernization Program .

Existing directives pertaining to organization , staffing, financial report-
ing, modernization/expansion plan development and c ommand cognizanc e
a r e  assumed valid.

The s tud y add re s se s  execut ion  of PEP M o d e r n i z a t i o n  as recommended in
the p rog ram in t e r m s  of f o u r  a r e a s :

A. I N T E R F A C E  WITH INTEGRATED PLANNING

PEP modern iza t ion  is v iewed as one element  of the P M & E  p lan pre-
pared  for  e x e c u t i o n  by P M/ P B M  under  the func t ions  and missions pro-
j ec t ed  for  ass ignment  to the Sing le Manager  for  Convent ional
Arnm unit i on.

B. IDENTIFICATION OF TASK INPUT FRO M THE PEP MODERNIZA-
TION PROGRAM

1. Design of Modernized Lines (Task B-5 )

Modernization analyses were performed for 155 production lines
in 44 PEP’ s p r o d u c i n g met al pa r t s  in the p r iva te  sec tor .  The
analyses were predicated on:

• Current DD Form 1519 requirements

• Rehabilitation of existing plant equipment to meet current OSHA
standards  and p roduct ion  r equ i r emen t s

• Rep lacement of equi pment for  which rehabi l i ta t ion is not
feasible

• Procurement  of new equi pment to fill voids in product ion lines

The analyses  and r e su l t an t  moderniza t ion  recommendat ions do
not necessar i ly provide  for  upgrad ing  to i ndus t r i a l  equipment state-
o f - t h e  -ar t .

I l— I
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i~. Producers ’ Modernization Plan (Task B-6)

Task B-6 produced a time-phased modernization plan for selected
p r o d u c e r s  encompass ing  the 70 p roduc t ion  l ines for  which mod-
e r n i z a t i o n  plans a re  s t i l l  val id  a f t e r  a comparison with c u r r e n t
mobiliz.tion product ion  r e q u i r e m e n t s .  All of the 155 lines p lanned
in the B-S analyses  were  sc reene d agains t the cu r ren t  mobilization
r e q u i r e m e n t s  to determine their viability fo r modernizat ion.  Be-
cause of the addition of new items , deletion of fo rmer  items , and
revis ions  to p roduc t ion  ra tes , t he remaining 85 line s p lanned in
Task B-5 wil l requ i re  rep lanning to revise production capacities
or to convert the lines to the production of items other than those
now planned.

3. Other Tasks

Other task recommendations that should be considered for imple-
mentation are presented in final reports on the following tasks:

• Task A - Condition Assessment Procedures Evaluation

• Task B-3 - Equipment Rehabilitation Plan

• Task B-4  - Equipment Layaway Plan

• Task E - Initial Production Facilities for M42/M46 Grenade
Metal Par t s

• Task F - Stud y of Ef fec ts  of Automat ion/Mechanizat ion on
Startup Time

• Task B-9 - Current PEP Concept for Munitions Metal Parts
Production in the Private Sector.

A basic premise of this report is that a systematic and inte-
grated approach is essential for br inging the recommended
mode r ni zed R esources  Mana gem ent System “on- line ” . A sug-
gested appor t ionment  of tasks  between DRCPM-PBM and
ARRCOM is p resen ted .  The detailed tasks  are shown to be
mutual ly int e rde pen den t an d , hence,  to requi re  a coordinated
approach unde r the aegis of the Sing le Manager  for  Ammunition. •

11-2 
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C. VALIDATION AND UPDATE REQUIREMENTS

The f luctuat ions  which are genera l ly cha rac te r i s t i c  of munit ions base
planning and f requent  changes in p roduce r s ’ capabilities result in a
dynamic planning env i ronment .  Keeping the product ion base syn-
chronized with changing r equ i r emen t s  and capabilities r equ i res  an
ongoing planning ef for t .  This ongoing planning activity should include
manufac tur ing  engineer ing analyses  to:

• Incorporate  c u r r e n t  indust r ia l  equipment s t a t e - o f - t h e - ar t

• Convert  product ion lines to meet revised requirements

• Develop input to ARRCOM ’ s management data bank

• Reallocate GFE

• Recommend action with respect to plant equipment packag e modern-
ization , access ion , consolidation , revision and termination.

D. PLANT EQUIPMENT REHABILITATION

Corrective action to modernize and update PEP’ s is , to a large degree ,
associated with the task of equi pment rehabilitation to br ing each piec e
to its design capability and to incorporate current OSHA requirements.
Some of the policy decisions required in this area are identified in
Section III. A listing of over 200 machine tool rebuilding companies
that could be considered for employment in the rehabilitation program
is contained in the Appendix. It is recommended that these firms be
surveyed to develop a list of qualified rebuilders.

11-3
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• III. PEP MODERNIZATION ACTI” ITIES

A. G ENERAL

The char t  “ Integrated Planning for Industr ia l  Readiness , Facilities
Modernizat ion and Ammunition Procurement” (Figure  III- 1) at the end
of this  section , por t ray s development of the Production Modernizat ion
and Expansion (PM& E) Plan as a major step in the planning cycle. It
is shown stemming from total mobilization requirements as promul-
gated in the Production Base Analysis (PBA) and the Production Base
Plan (PBP). The PBA , essentially a long-range  mobilization produc-
tion plan , includes mobilization product ion requirements, producer
ass ignments, and a l ist ing of end items required.  The PBP , essen-
tia lly a f i ve -yea r  procuremen t  plan , contains data on warm-base  pro-
ducers , co ld-base producers , cu r r en t  year  production stockpile , con-
dition of stockp ile , and mobilization requirements .

Modernizat ion and expansion planning for upgrading the base capa-
bility uses the PBA , the PBP , plant workloading studies , and long -
and shor t -  range p rocu remen t  plans. The Producers ’ Modernization
Plan (Task  B -6)  identif ies product ion line s for modernization for that
port ion of the base allocated to metal parts production in the private
sector as included in the Task B-S planning.

The Sing le Manager ’ s funct ions  include managing the Industrial  Pre-
paredness  and Modern iza t ion  Program ; his industrial  preparedness
mission states the following : ‘The Single Manager  will modernize
ammunition plants , facilities and plant equipment packages. ” These
responsibilities are projected for fiscal year 1980 implementation.

This sect ion addresses  the execution of the PEP Mo dernization Plan ,
together  with other recommendations stemming from the program. It
is viewed as one element of the PM&E plan prepared for  execution
by the PM/PBM under the funct ions  and missions projected for  assign-
ment to the Single Manager for Conventional Ammunition.

Subsection B discusses  the recommendations included in the PEP
Modernizat ion Program.

Subsection C describes the dynamic environment  of munit ions planning
in regard to f requent l y changing guidance , requi rements , capabilities
and other munit ions product ion parameters .  A periodic up dating and
revalidation of the plan is recommended as a major funct ion of the
PEP Division of PM/PBM.

111— 1



Subsection D ou t l ines  the dec i s ions  r e q u i r e d  in executing plant
equipment rehabi l i ta t ion .

B. PEP MODERNIZATION PROGRAM INPUT 
-

1. Task B-S

A mode r n iza t ion  ana lysis  for  each of the 44 PEP producers  in-
clude d in the c u r r e n t  p rog ram was produced under Task B-S.
These analy ses encompassed 155 production line s in the metal
parts  pr iva te  sector and were  predicated on n~eeting mobilization
product ion r e q u i r e m e n t s  as shown on the cur ren t  DD Form 15 19’ s
held by the p roduce r s  at the t ime of plant visits.

The moderniza t ion  planning fo r  eac h producer ’ s line is based on
the visit to the p roducer ’ s plant , the Governmen t - supplied condi-
tion assessment  data , the appropr ia te  model line as developed by
Kaiser  Engineers /S te t t e r  Associates , Inc. , and the producer ’s
recommendations regard ing  modernizat ion.

Specifically,  the modernLi.ation analyses  provided IPE identifica-
tion , ass ignment  and costs  for  modernization of each of 155 lines
in t e r ms o f :

• GFE for  filling voids in each line

• Upgrading GFE to OSHA standards

• Refurb i sh ing  of GFE to meet cu r r en t  production requi rements

• Replacement of GFE which could not be rehabilitated

• Same as items 1-4 above for  the producer-owned equipment
integral  to the respect ive production lines.

Data were  ga the red  as input  to Task B-9 for  evaluation of each
producer ’ s general  capabil i t ies.  The evaluation was conf ined to
a subject ive  evaluation of the data with respect  to the cr i ter ia  con-
sidered by each field team. The plant v is i t s  were  made specifically
to gather  data for exist ing and r equ i r ed  product ion line equipment.
Other capabi l i ty-or iented c r i t e r i a  such as management skills and
financial  backing were  not evaluated. The re fo re , the data re-
viewed do not represen t  the entire spectrum of considerations
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that would he appropriate to a comprehensive analysis of the indi-
vidual p roduce r ’ s total capabilities. Detail s of each plant visit
and specific data collected a re  included in the Task B- S plant
reports  and pertain to the following eleven criteria:

a. Pe r fo rmance  of mobilization planning

b. Existence of su f f i c i en t  commercial  work  to sustain operations
and retain skilled help during periods of low military
requirements

c. Adequacy of manufac tur ing  eng ineering staff

d. Exis t ence of complete and up- to-date  plant layouts

e. Product ion equi pment assignment s and use of equipment to pro-
duce more  than one item

f. Possession of complete and up dated Technical Data Packages
( TDP’s)

g. Adequacy of compliance with OSHA and pollution abatement
req u i rem e nt S

h. Documentation of QA programs

i. Capability for  des igning,  manufac tur ing  and maintaining re-
quired tools and gages

j. Adequacy of test and laboratory facilities

k. Adequacy of facili ty space for  concur ren t  production and ma-
terial  storage of p lanned i tems.

In summary ,  the B-S analyses:

• Were predicated on meeting DD Form 1519 mobilization produc-
tion requi rements .  (Peacetime production , including surge
capability,  was not evaluated. )

111-3
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• Included onl y IPE. Othe r  p lant  equ ipment (OPE) and special
tes t  equi pment  (STE ) ,  w e r e  not anal y z e d  in detail for  mobiliza-
t ion un les s  specif ic equi pment was cons idered  essential  to the
p r o d u c tion line.

• Were based on rehabi l i t a t ing  existing equi pment to meet the
original production capaci ty.  Recommendations do not address
elim ination of equi pment solely for  reasons of obsolescence or
because it is no longer  m a n u f a c t u r e d .  In other words , c u r r e n t
indus t r ia l  s t a t e - o f - t h e - a r t  equipment has not been recommended
for  rep lacement of equi pment  that is capable of meeting produc-
t ion ra t es so lely to upgrade  to modern  standards.  However ,
costs to br ing  the equipment up to cu r r en t  OSHA standards are
inc luded,  Rep lacement of obsolete equi pment by modern  de-
si gns could  have anci l lary bene fi ts  in t e rms  of lesser require-
ments  for  fac i l i ty  floo r space and decreased needs for  operator
s kills a n d / o r  labo r .

• Did not include fuze production lines that a re  assembly opera-
tions.  Analyses  were  conf ined to those  lines that manufac ture
parts and components for items to be assembled in-houce .  Sub-
con t rac to rs ’ and suppliers ’ capabilitie s were  not reviewed.

• Reviewe d each plant against eleven c r i t e r ia  to evaluate the
overal l  capabilities of the producers .

• Included only c u r r e n t l y active producers  in the metal par ts
pr iva te  sec tor .  The unassigned (X) PEP’ s and inac tive pro-
ducers  were  no t analyzed  in this  stud y. Likewise , nei ther  the
p ublic sec t or , GOGO’ s , and GOCO ’ s w e r e  inc lude d in th e st u dy.

2. Task B-6

Under Task B-6, a time-phased modernization plan was developed
for  selected p roduce r s  among the 44 active PEP’ s su rveyed  in
Task B-S and include s costs  for  moderniz ing  70 product ion  lines
and recommended p r io r i t i e s  for  imp lementation of the p rogram by
fiscal year based on appropr ia t ion  th re sho ld  levels supp lied by the
Government .  Rev i sed  muni t ions  mobilization produc t ion  r e q u i r e  -
ments have been established that include new items , revised pro-
duction rates fo r  exist ing i t ems , and deletion of some i tems.
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The impact of these revised requirements on tne planning pe r-
formed under Task B-S was de termined;  and , as a result , the only
lines programmed in the P roducers ’ Modernizat ion Plan (Task B-6)
are those with  c u r r e n t  mobil izat ion product ion requi rement s that
meet one of two cr i te r ia  with respect  to current ly planned i tems:

a. Total-item product ion requ i rements  are not greater  than the
product ion planned unde r Task B-S.

• b. Item requi rements  are less than the Task B-5 planning but no
signi f ic ant cos t savi ngs ca n be rea lized by replanning.

Using these cr i te r ia , plans for 70 p ro duc tion lines (of t he 15 5 line s
analyzed in Task B- 5)  are  still valid under the cur ren t  p roduc t ion
requi rements .  The 85 lines that  are not included in the Producers ’
Modernization Plan r equ i re  f u r t h e r  analyses to determine the
impact of cu r r en t  p roduc t ion  requ i rements  that d i f fe r  f rom those
in use du r in g th is stud y.

3. Other PEP Modernizat ion Program Input

Other ta~~ repor t s  of the PEP Modernization Program contain
findings and recommendations pert inent to implementi ng the
modernizat ion p rogram.  Some of these recommendations are
repeated in d i f fe r ing  context s due to the diverse nature  of the  sub-
ject matter surveyed.  The following paragraph s pr esent  a b r i e f
of their princ ipal input.

a. Condition Assessment (Task  A)

The condition assessment  plan evaluation conf i rmed the need
for cu r r en t , accurate information on PEP equipment in orde r
to se lec t equipment for  rehabili tation , productio n assignme nt ,
o r su rvey ing . Procedural  recommendations made in that  re-
port are per t inent  to updating and r evalidation actions requi red
pursuant  to modernization p rogram implementation. Special

• a t tention is invited to:

• The need for a continuous PEP equi pment inven tory  up dat ing
system that includes cu r ren t  condition assessment data.
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• The impor tance  of data c o n c e r n i ng  accessories  and modifi-
cations to the equi pment that  a f f ec t  product ive  capacity

• The problems associated with the condi t ion assessment  of
produce r -owned equi pment

b. Equipment Rehabi l i ta t ion  Plan tTask B -3)

The Equi pment Rehabi l i ta t ion  Plan recommendat ions  included ~

• Cri ter ia  for  se lect ion of equi pment to be rehabil i tated or
rep lace d

• Cons ide ra t ions  for  se lec t ion  of r ehab i l i t a t ion  sou rce s

• Methods  for  accomp l ishment  of rehabil i tat ion p rog ram s

• Revised defini t ions to clarif y var ious  levels of rehabil i ta t ion

c. Equipment  Layaway Plan (Task B-4 )

The Egui pment Layaway Plan repor f  ide nt if ies  the inadequacy
of layaway and s t a r tup  planning and recommends actions re-
qu i red  to improve the confidence level that  reliable , fast  re-
activation can be achieved under  mobilization condit ions.

d. Analysis  of Automation vs .  Layaway

The analysis  of automat ion vs. layaway addressed c u r r e n t  p rac-
tices in the app licat ion of automation and mechanizat ion to the
produc t ion  of mun i t ions  in t e rms  of complexity levels and re-
sul t ing  impact  on s t a r tup  t imes.  The repor t  p r e sen t s  recom-
me n ded gu ide l ines  to assist in p lanning the appropriate corn-
bination of au tomated /mechan ized /manua l ly ope rated p roduc  -
tion lines in implement ing  modern iza t ion  p rograms .

e. Analysis of C u r r e n t  PEP Concept (Task  B - 9 )

The object ive  of Task B - 9  was to anal y ze and r ecomm end in~-
provements  to the c u r r e n t  PEP concept and the  system of PEP
management  in t e r m s  of the i r  impact on planned muni t ions  metal
par ts  product ion  in p r i v a t e  i n d u s t r y ,  t he reb y fac i l i ta t ing attain-
ment of the  PEP modern i za t i on  p rogram objectives.
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The anal ysis  led to the conclusion that the Government  does not
have accurate  data concerning the total  production resource  re-
quirements  and capability to manufac tu re  planned items in pro-
du cers ’ p lants , and that existing munit ions production manage-
ment systems must  be modernized.  Existing industrial pre-
paredness planning fo r  the munitions production base , in many
cases , cannot ensure  that a responsive and committed produc-
tion capacity can be achieved to meet stated requirements.

Another major conclusion was that the munitions base manage-
ment task  requires  a modernized package of management tools ,
policy and pract ice .

The repor t  developed an extensive set of conclusions and recom-
mendations.  The salient fea ture  of the recommendations is
that , al thoug h wide- ranging , they are  intrinsically inseparable.
That is , no sin gle area of the recommendations can be effec-
tivel y implemented without drawing on information developed
in response to other  recommendations.  The desired end re-
sult is the resolution of existing problems and correct ion of
def ic iencies  ident i f ied in the munitions production base , so as
to achieve a common object ive of modernization of the munitions
production base management  system.

The basic premise of th is  objective is that a systematic and
integrated approach is essential  for bringing the recommended
Resource  Management  Sy stem “ on- line ” . A suggested appo r-
t ionment of t asks  between DRCPM-PBM and ARRCOM is pre-
sented. The detailed ta sks  are shown to be interdependent and
hence , to r equ i r e  a coordinated approach unde r the control of
the Sing le Manager  for  Conventional  Ammunition.

Execution of the PEP modernizat ion plan by the PBM-G Division ,
being one facet  of the ent i re  base modernizat ion e f fo r t , would
be coordinated at the Single Manager level th roug h a task  force
organization.  T h e r e f or e , any action take n by ARRCOM with
r ega rd  to the Task B-9 report  recommendations wiil  impact
substantially the PBM-G Division work  ef for t .
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C. PEP MODERNIZATION PLAN UPDATING AND REVALIDATIO N

1. Munitions Base Industrial  Preparedness  Planning (IPP)

Munit ions  preparedness  planning is character ized by the
following :

a) Fluctuat ions in product ion r equ i r emen t s  and needed response
time , depending on the cu r r en t  planning scenario , fo rce  levels ,
and estimated consumption rates .

b) Technological developments that in t roduce  new items into the
product ion base.

c) Planned p roduce r s  leaving or joining the base.

d) Changes in policies and pract ices of the Department of Defense
and Department of the Army.

The Indus t r ia l  Preparedness  Planning List (IPPL) ident i f ies  those
item s that require planning with industry.  The RAMP Study con-
cluded that:

“Present  c r i t e r ia  for  selection of these items are inadequate , and
there  is no system of p r io r i t i es , so , that attention may be devo t ed
to critical items instead of those of l esser  importance.  The pri-
ori ty items should receive complete planning. The number of
item s ( 1 , 683) contained in the IPPL indicates that rev iewing/
approving author i t ies  should give more at tent ion to formulat ion
of the IPPL. ”

The RAMP Study f u r t h e r  addressed the problem of f luctuation of
mobilization requi rements  and concluded that :

‘ Fluctuation of mobilization requ i rements  h inde r s  meaning ful in-
dus t r i a l  p reparedness  planning. Such f luc tua t ion  induces a lack
of confidence in requi rement s computations. The feasib ility of
a separate , stable , planning requirement  for  all IPPL items , on
a two - or t h r e e - y e a r  cycle , should be evaluated. ”

~~~~~~~~~~~~~~~~~~~~~~ -_ - _ _  _ _  _-~~~-~~
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The PEP Modernizat ion P rog ram did not review specifically the
adequacy and pr ior i ty  of industrial  planning staffing , nor the deter-
mination of r equ i rements .  However , KE/SAI s t rongly concur with
the need for  setting pr ior i t ies  within the IPPL to provide completed
planning for cri t ical  items. Priori t ies  assigned in the IPPL should
provide a p r i m a r y  guideline for  implementing the PEP Moderniza-
tion Program.

2. Base Capability

a. Evaluation of Active Producers

For ty - four  active producers  were evaluated in term s of the
11 significant c r i te r ia  listed in subsection 1; these did not in-
elude management and financial capabilities. Results of the
survey indicate the following :

• None of the 44 producers  met all i i  criteria.

• About 21 percent  of the f i rms  lac ked engineering staff capa-
bility and QA resources.

• About one th i rd  of the fi rms surveyed lacke d adequate fa-
cility space for  mobilization production/storage, or lacke d
plant layout drawings and IPE control data.

• More than half of the f i rms  have OSHA and pollution problems;
lac ked tooling production capability, TDP’ s, laboratory fa-
cilities , and adequate mobilization planning ; were  substan-
tially dependent on military work.

Based on this sample of representative active producers , the
ability of all cur ren t  PEP producers  to meet planned mobiliza-
tion assignment s must be validated. This analysis was per-
formed fo r  the 44 active producers  during the current  PEP
Modernization Program in te rms  of their capabilities to meet
the existing DD Form 1519 mobilization requirement  as out-
lined in subsection 1.
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b. cu r ren t  Trends

Since cessation of hostili t ies in SEA , the following t rends  have
been evident:

• Termination of a significant number of active producer con-
t racts  and subsequent closing down of their  facilities.

• Withdrawal of some producers  from the planned mobilization
base - about 15 within the past two years.

• Emergence  of foreign military sales (FMS) as a significant
element in munitions production.

• Increase in the number of unassigned (X) fac ilities.

• Increase in the number of planned producers slated for  in-
active status.

• Policy emphasis directed toward achievement of early
response capability as distinguished from incorporation of
state- of- the-  art ref inement s if those refinement s lengthen
startup time.

• Changes in p lanning scenario and PPGM direction which
hig hlig ht the need for  an improvement to the system for
contingency planning of plant equipment resources of which
the PEP’ s are a constituent part.

• Emphasis directed toward the maintenance of competitive
equity among p roduce r s  and to protect their  p ropr ie ta ry
data.

• Assignment  to the Army of the role of Sing le Manager for
Conventional Ammunition.

3. Impact on PEP Modernization Plan

The fluctuations which are generally characterist ic of munitions
base planning combined with the aforementioned changes in base
capability combine to produce a dynamic planning environment.
Keeping the production base synchronized with changing require-
ment s and capabilities requi res  an on-going planning e f for t .
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In te rms of PEP Modernizat ion Planning , the impact of these
cha nges re qu i r e s  pe ri odic updating and revalidation by the PEP
Division prior to the implementation of annual p rograms .  This re-
validation should include the following factors and considerations:

a) End item requ i rement s  are subject to periodic revision.

b) Moderniza t ion  should include analyses to eliminate obsolete
equipment in favor of p roven  SOA in the in teres ts  of economy,
floor space and skills requirements .

c) Validation of pr io r i t i es  a re  required because: a) the Producers ’
Modernizat ion Plan (Task B-6)  is a partial  plan , not covering
all PEP’ s , and /o r  b) end-i tem priori t ies  are subject to revision.

d) Producers ’ lines that are not included in the modernization plan
should be considered for rep lacement by new compatible line s
( i. e . ,  additional mobilization assignments) in orde r to prevent
having a capable producer  with committed equipment and floor
space but with no mobil ization planned items assigned thereto.
The needed analysis would balance assignments among the
base producers , insofar as practicable, thereby utilizing ex-
cessed capacity on an economic basis.

e) Reallocation of GFE among planned p r oducers  should be studied
with the objective of filling voids and otherwise improving effi-
ciency of the p roducers ’ lines.

f) The Analysis  of the PEP Concept (Task B-9)  led to the con-
clusion that the re  is a cri t ical  need for  a means of comparing
planned item production requirements with the types , quanti-
tie s , and conditions of IPE available in the industrial base.
This comparison requires IPE data f rom all privately owned
equipment that is relevant to m unitions production , as well as
Government-owned IPE in both the privat e and public sectors.

A conceptual approach for  analyzing IPE using a matrix tech-
nique to determine the optimum pract icable distr ibution of
resources  against requirement s , which is found in subsection
VI. E of the Task B-9 Report , should be f u r t h e r  developed and
t ’~sted for feasibility and suitability.
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g) Al ternate  proven processes  (MM&T industr ial  state of the art)
should be addressed and t r adeof f s  analy zed prior to commitment
of mode r nization action.

h) In view of changing mobilization product ion requirements ,
modernization projec ts  should be suf f ic ient ly analyzed to deter-
mine each line ’s capability to produce potential replacement
i tem(s) .

i) Plants previously v is i ted  r equ i r e  analysis  to conver t  their  cur-
rent capabilities to meet up dated mobilization requirements .

j )  The PEP Modernization Program task reports should be re-
viewed for  pert inent  recommended action.

4. On-going Analyses

Incorporation of the foregoing factors and conside rations requires
updated manufactur ing engineer ing and plant equipment analyses
of each planned producer ’s line to accomplish the following:

a) Develop or convert current metal parts model lines to reflect
in dustrial equi pment state of the art in orde r to provide a
benchmark for equipment and process selection.

b) Determine action needed to conver t  the planned l ine(s)  to meet
the revised production requirement s and to incorporate cu r r en t
industrial state-of-the-art technology.

c) Identif y optimum mix of p roducer s an d capabilities against re-
vised requi rement s and fo rmulate recommended modernization
precedence  for  the candidat e lines.

d) Identif y and assess the condition of all IPE current ly assi gned
to the private sector (i. e., both PEP-assigned and non-PEP
IPE) to establish accountability and validated ass ignments to
meet rev i sed  mobilization requirements .  Non-PEP Government-
owned equipment, if required for production , should be included
in the revised PEP’s.

e) Plan the conversion of existing production lines to produce new
items and validate cu r r en t  modernizat ion planning in the light
of the most recent directives.
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f) Provide other input to the management data bank in terms of
plant equipment inventory arid condition as listed below.

• A complete inventory and condition assessment  of
Government-owned equi pment should be maintained , includ-
ing X-facj l itj es , active and inactive PEP’s, related-item
tooling, special test  equi pment , and other plant equipment
that is essential to production.

• A complete inventory and condition assessment  of producer ’ s
equipment relevant to planned-item production should be
maintained.

• U . S. Government title to all end - item tooling and test equip-
ment r equired for mobilization productio n should be ensured.

• A continuous review of equipment available f rom the Depart-
ment of Defense Industrial  Equipment Reserve  (DODIER)
should be performed and military facility phaseout programs
reviewed to identify replacements to upgrade the munitions
PEP’s.

g) Take corrective action on plant equipment voids or redundancies
as follows:

• Equi pment that is needed to supp lement existing capacity to
support revised requirements  should be selected f rom un-
assigned equi pment in other PEP’s or f rom the DODIE R , if
available , and assigned to the requiring PEP; otherwise ,
procurement actions for new equipment should be initiated.

• The following al ternative courses of action should be con-
sidered for  redundant equi pment :

a) Reassignment  to other PEP’s , including GOCO’ s and/ o r
GOGO’ s.

b) Reassignment to DODIER with the stipulation , where
appropriate , that  the equipment is reserved for support
of projected munitions mobilization production.

c) Surplusing to DIPEC for reassignment or disposal , with-
out any stipulations.

111—13
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D. PEP EQUIPMENT REHABILITATION

A major finding during the PEP Modernization Program i~ that one
of the pr imary  PEP equipment deficiencies is the lack of rehabilita-
tion and preservation of IPE prio r to layaway; this , in turn , is attri-
buted to lack of funding and policy implementation. As noted in sub-
section B , the Task B-5 analyses were based primarily on the eco-
nomic rehabilitation of exi sting PEP equipment .

Therefore , corrective action to modernize and update PEP’s is to
a large extent , associated with the task of equipment rehabilitation
to bring each piece to its design capability and to incorporate current
OSHA requirements.

It is estimated that between 15, 000 and 20 , 000 pieces of IPE may re-
quire rehabilitation over the next decade. Therefore , the problems
associated with funding, scheduling, administration, technical super-
vision , and revalidation, of the modernization program constitute a
major and continuing task fo r  the PEP Division of PBM. Fu r thermore ,
an emergency requirement for greatly increased production could re-
sult in equipment rehabilitation being a principal bottleneck . Actions
required to implement the modernization program are deemed to
include:

• Development of schedule priorit ies

• Formulation of procedures to minimize disruption to current  pro-
duction and current  readiness of the mobilization base

• Analysis of the economics associated with grouping machines by
generic  type for  refurbishment versus priori ty of affected item
production and stockpiling

• Definition of policies and procedures for rehabilitation of
producer-owned equipment

• Establishment of cri teria for identifying OPE required for
rehabilitation

• Establishment of cri teria for determining the performance level
to which equipment will be rehabilitated for specific operations

• Formulation of policy for the allocation or assignment of rehabili-
tation wo rk among government and nongovernment sources.
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L  _ _ _  ~~~~~~~~~~~~~~~~ -44



- - - - - -

There are four primary source assignments for equipment
rehabilitation:

- - Government-operated depots

- - Orig inal equipment manufacturers

- - Commercial rebuild companies

-- Planned producers

Appendix B contains the names of over 200 machine tool re-
building companies listed by region. It is recommended that
these firms be surveyed preliminary to developing a listing
of qualified rebuilders.

• Prepare a PEP rehabil itation manual to consist of all perti-
nent policies and procedures for use during execution of the
modernization program.
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APPENDIX A

PEP MODERNIZATION OPERATIONS PLAN

This Appendix contains four exhibits , as described below , of typical
analysis data used in the preparation of the Producers ’ Modernization
Plan (Task B-6). Complete sets of data are contained in that plan.

Exhibit A: Requirement Analysis for Production Lines Planned in
Task B-5

Exhibit B: Summary of KE and Government Item Planning and Ident i-
fication of Selected Items Having a Shortfall in Capacit y

Exhibit C: Modernization Cost Analysis

Exhibit D: Total Estimated Direct IPE Modernization Costs by
item PBA Schedule Number and Plant

A-i
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EXHIBIT A
REQUIREMENTS ANALYSIS FOR PRODUCTION LINES

PLANNED DURING TASK B-5

An example of the 155 production lines planned in Task B-S are identi-
fied and listed in order of PBA schedule numbe r on the page following.
The f i rs t  task was to measure the compatibility of Task B-5 planning
with current  mobilization requirements. The planned capacitie s were
compared to the mobilization requirements (the hig her of Case 1 or Case
2) with following results:

• Seventy-three lines are sized less than or equal to the
mobilization requirements (LT or EQ C l/C2 )

• Twenty-seven line s are sized between one and two times the
mobilization requirement (BT l&2 x C l / C 2 )

• Fift y-f ive lines are sized at greate r than twice the mobilization
requirements (CT 2X C 1/C2)

A - 2
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EXHIBIT B
SUMMARY OF KE AND GOVERNMENT ITEM PLANNING

AND
IDENTIFICATION OF SELECTED ITEMS HAVING

A CAPACITY SHORT FALL

The Task B-5 planning ( “ K E ” )  and the current  Government planning
(‘ GOV”) f rom the March 11 , 1977 PBA are shown on the page following.
The number to the ri ght of the “GOV” indicate s the Government ’s
planned order of production prior i ty  to be assigned to each producer
during mobilization. The cr i te r ia  used to select items for listing
in Exhibit B are  as follows :

• Production of the item was planned at a PEP producer in
TaskB-5

• Production of the item is planned at a PEP producer b y the
Government , including those producers for which onl y con-
densed plant reports have been made .

• The item has a production capacity shortfall to the current
mobilization requirements and it requires a manufacturing
process similar to other items at PEP producers.
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EXHIBIT C
MODERNIZATION COST ANALYSIS

Modernization cost analysis is defined in the context of this repor t  as a
comparison of the incremental  modernization cost to the resultant in-
crease  in the modernized line capacity.

The objectives of this analy si s were  to:

1. Provide a visual tool for financial analysis of the planned lines.

2. Indicate the interrelat ionships of modernization cost to modernized
capacity.

3. Determine if any lines , although overplanned , are theoretically cost
effective and should be programmed.

Thi s analysis used the cost and capacity data developed dur ing Task B-5
for both producer and Government owned equipment.  When a choice of
ass ignment between two pieces of equipment was required , the one with
lower estimated modernization cost was assigned f i r s t .  The moderniza-
tion costs were  summed and recorded for  each plateau of modernized
production line capacity. This is similar to a traditional pinch point
analysis except that the maximum line capacity was determined durin g
Task B-5 f rom the DD Form 1519 requirements, and projections beyond
that point were not made.

A typical example of this analysis is shown on the page following . This
example is for the 40mm M 118 car t r idge case which is planned for
6, 070 pc/hr  at Amron Corporation.  The mobilization requirement f rom
the 11 Mar ch 1977 PBA is equivalent to 3, 126 pc/hr .  If the production
line were rep lanned f rom 6 , 070 to 3, 126 pc/hr , there  would be a poten-
tial savings of approximately $500 , 000 (approximately 60% of the esti-
mated direct  modernization cost) ;  therefore , it is recommended that the
line be replanned to a lower capacity. Note that a modernization invest-
ment of $93 , 500 is necessary to obtain a modernized capacity of 1 pc /h r .
At some plants , equipment is heavily shared between items (lines); how-
ever , this analysis does not consider costs for shared equipment as-
signed to other items (lines).

There is a theoretical economic justification for  programming produc-
tion lines although now planned in excess of the current  mobilization
requirement.  Production lines with higher mobilization requirements
should produce more munitions during the mobilization period and ,
therefore , less inventory costs would be incurred.  However , only those
oversized production lines where the incremental additional investment
is small were  programmed , since it is unlikely that this theory would
justif y large investments when the competition for  funds is considered.
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EXHIBIT D

TOTAL ESTIMATED DIRECT IPE MODERNIZATION
COSTS BY ITEM PBA SCHEDULE NUMBER AND PLANT

An example of the breakdown of estimated direct co sts for each line
planned during Task B-5 are shown on the page following. The break-
down shows costs for voids , replacement, rehabilitation and OSHA for
producer owned and government owned IPE . Quantities of IPE in these
categories are shown. Included is a count of equipment not requiring
modernization or funded by other programs.
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APPENDIX B
LISTING OF MACHINE TOOL
REBUILDING COMPANIES

This list should not be considered as all inclusive , nor that any specific
company included is recommended for particular work.
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ORIGINAL EQUIPMENT MANUFACTURERS REBUILDERS

PRESSE S

1 B & H Press Div Earle Gear & Machine Co
4707 Stenton Ave
Philadelphia , Pa
(215) 848-2600

2 Bliss E. W. Co
530 S Elsworth A~~
Salem , Or
(2 16) 337-3445

3 Dennison Div Abex Corp
1161 Dublin Rd
Columbus , Oh
(614) 48I-7~ 97

4 Erie Foundry Co
1253 W 12th St
Erie, Pa
(814) 455-3941

5 H P M C orp
820 Marion Rd
Mount Gilead, Oh
(419) 946-0222

6 Progress  Corp
4629 Hamilton St
Cleveland, Oh
(216) 39 1-2955

7 South Bend Lathe Inc.
400 W Sampler St
South Bend , m d
(219) 289-7771

8 USI Clearing Div of U S Industries
6499 w 65th St
Chicago, ill
(312) 7 6 ’ -8700



9 Farrel Co Div of USM Corp
565 Blossom Rd
Rochester , NY
(716) 288-4600

10 Verson All Steel Press Co
155 E 93rd St
Chicago , ill
(312) 734-8200

11 Walsh Press Co Kay Industries Inc
4709 W Kinzie St
Chicago, 111
(312)
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MACHINE REBU1LDERS

SOUTHWEST AREA

1 Machine Repair Inc
2020 W 9th Ave
Denve r , Col
(303) 623-5551

2 Van Guard Mech & Elect Service
360 S Navajo
Denver , Col
(303) 744-2375

3 Laird Mach 1 ry  & Equip Co
10339 Shad y Trail
Dallas , Tex
(214) 350-4085

4 Custom Specialties Co
2520 Norw ich
Dallas, Tex
(2 14) 631-8550

5 Atlas Machine Rebuilders
1249 Black Dr
Houston, Tex
(713) 467-1943

6 Hadleys Machine Tool Rebuilders
Nolan Rive r Rd
Cleburne , Tex
(817) 645-5848

7 R O K a s k Co
809 Prestwick
Bedford , Tex
(814) 352-0965

8 Machine Tool Scraping -Aligning & Rebuilding Co
9859 Brokbank. Dr
Dallas , Tex
(214) 352-0965
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10 Hagemann & Nielson Mach Rebuilding Co
13409 So Alameda
Compton , Ca
(213) 636-320 1

11 Dayton & Bakewell Co
5301 Pacific Ave
Hunttngton Park , Ca
(213) 583-6941

12 Tomlinson Bros Inc.
9515 Sorenson Ave
Santa Fe Springs , Ca
(213) 698-0516

13 Abbotts Machine Rebuilding & Scrap ing
12223 S Woodruff Ave
Downey Ca
(213) 864-4426

14 Precision Machinery Rebuilders
20954 Currier Rd
Long Beach, Ca
(213) 965-1915

15 Cal Western  Machine Tool Rebuilding Inc.
7828 Maine St
Los Angeles, Ca
(213) 588-8217

16 Machine Tool Rebuilding Co
708 Dunn Way St
Downey, Ca
(213) 588-3400

17 L A Machine Co
6921 S Santa Fe Ave
Hunt in g ton , Ca
(213) 588-3400

18 Coast Machine Tool Inc
1560 S Gephart St
Los Angeles, Ca
(213) 723-9091
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EQUIPMENT REBUILDERS

NORTHWEST AREA

1 Boeing Equi pment Service
7755 E Marginal Way
Seattle, Wa
(206) 655-1200

2 P & V Machine Inc.
3345 E 22nd St
Portland, Or
(503) 233-7728

3 Whitne y Manufacturing Corp
6200 N Columbia Way
Seattle , Wa
(206) 286-3331

4 Yancy Machine Tool Co
411OSW Macadam Ave
Portaind Or
(503) 228-7259

5 Halladie Machinery Co
4975 3rd St
Seattle, Wa
(206) 762-7600

6 Maron Machine Tool Rebuilding Co
3303 1st St
Portland Or
(503) 622-7763

7 West  Coast Machine Tool Inc.
512 Strandler Ave
Portland , Or
(503) 244-3260

8 Elmac Machine Inc
17326 S E McLoughlin Blvd
Milwakie , Or
(503) 659-2134
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19 A & A Machine Tool Rebuilders
8030 S Westminster Ave
Whittier , Ca.
(213) 698-1510

20 Custom Machine Tool Co
6509 Salt Lake Ave
Bell , Ca
(213) 588-1718

21 D & I Engineering
10524 S Norwalk Ave
Santa Fe Spr ing s , Ca
(213) 941-3735

22 Precision Machine Industries
15672 Chemical Lane
Huntington Beach , Ca
( 7 1 4 )  898-2591

23 Precision Machine Rebuilding Co
255 W Benedict St
San Bernardino, Ca
(714) 885-2705

24 Sheperds Machine Tool Rebuilding Co
5713 E Liveoak Blvd
Bell Gardens , Ca
(2 13)

25 Studwel-Tooling Co
11331 Penrose St
Sun Valley, Ca
(714) 767-7504

26 Amerix Inc
1828A Industr ial  Way
Redwood City,  Ca
(415) 365-6767

27 Fensco Inc.
681 Market St
San Francisco , Ca
(415) 362-4930 



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

MACHINE REBUILDERS

MIDWEST AREA

1 Kron Gear & Eng Inc
501 Morgan Ave
Akron, Oh
(216) 773-6608

2 Manufacturing Serv Co
2O25 Harsh St SE
Mass illon, Oh

833-2896

3 Cincinnati Mach’ry Co
3900 Kellog Ave
Cincinnati , Oh
(513) 871-0853

4 Dejay Machine Co
792 1 Blue Ash Rd
Cincinnati, Oh

5 Eas te rn  Mach’ ry Co
1000 Tenn Ave
Cincinnati, Oh
(513) 242-1241

6 Fredricks Industries Inc
424 Findlay St
Cincinnati , Oh
(513) 241-6673

7 Ohio Valley Mach’ ry Inc
3261 Spring Grove Ave
Cincinnati, Oh
(513) 542-6670

8 Maintenance Service Co
232 5 Curtis Rd
Milwaukee, Wig

771-4940
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28 Hahn Manufactur ing Co
1370 Harrison St
San Francisco, Ca
(415) 621-5782

29 CST Precis ion Scrap ing & Rebuilding Co
36158 Indian Wells Dr
Newark, Ca
(408) 792-5577

30 Columbia Machine Works
934 75th Ave.
Oakland, Ca
(415) 568-0808

31 Pen-Mar Inc.
715 Stierling Rd
Mountain View , Ca
(408) 965-1 911

32 Union Machine Works
534 2nd St
Oakland , Ca
(415) 451-8989

33 Worrell Industries Inc
724 Camelia St
Berkley, Ca
(415) 527.0884
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9 Gahir Machinery Co
1920 St Clair Ave
Cleveland , Oh -

(216) 531-0053

10 Dayton Machine Tool Co
1280 Mc Cook Ave
Dayton, Oh
(513) 224-8528

11 Gr inders  Clearing House Inc
2679 Conne r Ave
Detro i t , Mi
(313) 821-9300

12 Goldberg Emmerman Inc
2550 Ar thu r  Ave
Elk Grove, ill
(312) 439-6500

13 Detroit  Press  & Equipmen t Co
Detroit, Mi

14 Horn  In te rna t iona l  Mach ry Co (Wayt aboring )
2679 Conner Ave
Det roit , Mi
(313) 961—4030

15 Behr Machinery Co
501 Ei ghteenth Ave
Rockford , ill
(815) 962-7721

16 Production Equi p Co Inc
5741 Russel St
Detroit, Mi
(313) 875-4900

17 U S Equi pme nt Co
6542 E Palme r
Detroit, Mi

L 

(313) 925-1910
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18 Miles Machinery Co
202 5 E Genesee Ave
Sag inaw, Mi
(517)  7 5 2 - 3 1 0 3

19 Ecose Mach ine ry  Sales & Rebuilders
75 Southfield Rd
Detroit , Mi
(313) 383-2100

20 Accura te  Machine Rebuilders
14355 Meyer St
Detroit, Mi
(313) 49 1-4484

21 Alcoa Machinery  & Tool Co Inc
6520 Epworth St
Det roit , Mi
(313) 895-3100

22 American Machine Tool Service Co
21914 Schmeman St
Warren , Mi
(313) 779-6350

23 American Scraping Co
1299 N Wayne Rd
Detroit , Mi
(313) 728-7270

24 Automatic Screw Machine Tool Co
5600 12th St
Detroit, Mi
(313 873-9070

25 Detroit  Broach & Automatic Mach Div of B & W
950 S Rochester Rd
Detroit, Mi
(313) 651-9211

26 Flex Manufacturing Inc
18115 Sherwood St
Detroit, Mi
(313) 892-6555
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27 General Equipment & Machine Inc
4115 McKinley Blvd
Detroit, Mi
(313) 561-5660

28 Gentry Machine Rebuilders
1350 Piedmont St
Troy , Mi
(313) 566-3166

29 Gr inde r s  For Industry Inc
51300 W Pontiac
Detroit, Mi
(313) 624-5755

30 Harden Precision Scraping Inc
578 Sumpter Rd
Bellville, Mi
(313) 697-3111

31 Kaspe r Manufacturing Co
29275 Stephenson Hwy ‘

Madison Htr, Mi
(313) 547-3150

32 Kirb y Machine Repair Co
228 13 Dequindry St
Detroit, Mi
(313) 548-8992

33 Maste r Rebui lding & Scrap ing Co
17301 She rwood St
Detroit , Mi
(313) 365-6700

34 Michi gan Mach ine ry  Rebui lders  Co
26674 Liberal St
Detroit, Mi
(313) 759-4311

35 Monarch Mutal Machine Tool Inc
11863 Brook field
Livonia, Mi
(313) 42~~-444~
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36 Process Manufactur ing Co
101 Surban St
Detroit , Mi
(313) 381-9540

37 Production Machinery Rebuilders Inc
2543 Willis St
Det roit, Mi
(313) 364-6479

38 Roseville Machine Repair & Scraping
- - 11223 E Eig ht Mile Rd

Detroit, Mi
(313) 759-0200

39 Shultz & Burgess Co
50650 E Russel Schmidt Blvd.
Detroit , Mi
(313) 949-2660

40 Universal Rebuilders Inc
3801 Trenton St
Detroit, Mi
(313) 584-5586

41 Jordon Machinery  Co
512 S Fifth St
Milwaukee, WI
(414) 272-0828

42 T & K Company
S-8241 Hillendale Ave
Muskego, Wi
(414) 679-1372

43 Machine Rebuilders Inc
3127 W Cameron Ave
Milwaukee , Wi
(414) 444-5500

44 Precision Machine Inc
5000 S Second St
Milwaukee, Wi
(414) 481-8130
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45 Courtney Machine & Electronic Service
14133 Dragoon St
Indianapolis , In
(219) 255-3510

46 K-C Machine Co
8180 Country Club Place
Indianapolis, In
(317) 274-1519

47 Wr ights Machine Co
4940 W Washington Ave
Indianapolis, In
(317) 243-9643

48 King Tool Div of Kingsbury Mach Tool Corp
33333 W 12 Mile Rd
Farrnington Hill s, Mi
(313) 479-2300

49 Fort Industry Machine Service Inc
532 Enterprise Blvd
Toledo, Oh
(419) 72 6-26 75

50 Precision Machinery Co
5809 Angola St
Toledo, Oh
(419) 865-5535

51 Liberty Machine Works Inc
2410 N 9th St
St Louis , Mo
(314) 231-7423

52 Ramming Machine Co
4591 McRee St
St Louis, Mo
(314) 771-3211

53 United Engineering Co
Hwy 6 1/67 Imperial St
St Louis, Mo
(314) 464-5171
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54 Jones Scrap ing & Machinery Co
- Kenneth Rd

• St Louis, Mo
(314) 296-2058

55 Acme Machine Tool Rebuilders Inc
500 Higgens Rd

- Elk Grove , ill
(312) 259-2495

- 56 Astro Machine Corp
160 Scott St
Elk Grove, fli
(312) 956-0926

57 Chicago Machinery Rebuilders Inc
7083 B a r r y  St

• Des Plaines, ill
(312) 297-0660

58 Crown Machine Co Inc
1640 W Kinsie St
Chicago, il l
(312) 666-1151

59 Industrial Scrap ing Service
2010 N Rub y St

- Melrose Park , ill
(312) 865-2041

60 J & H Eng ineering Co
1958 N Seminary  Ave
Chicago, il l

- (312) 525-6218

61 J & J Engineering Co
80 Gordon St
Elk Grove, il l
(312) 593-3340

j 62 J & J Machine Repair Co
- • 4305 W Lincoln St

Chicago, ill
(312) 281-4620

I 
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63 Machine Tool Service Co
210 N Morgan St
Chicago, Ill
(312) 243-1620

64 Mecury Foundry & Machine Co
44 W 38th St
Chicago, il l
(312) 536-0300

65 Midwest Machine Co Inc
1710 W 25th St
Meirose Park, 111
(312) 681-3430

66 Paul Machine Tool & Engineering Co
4600 S Kedze St
Chicago, Ul
(312) 847-1750

67 Midwest Tool & Metal Products Corp
3743 W Belmont St
Chicago, ill
(312) 583-4035

68 R & B Machine Tool & Engineering Co
917 S 76th St
Chicago, il l
(312) 582-1747

69 R & G Machine Tool & Engineer ing Co
22 N 029 Pepper Rd
Lake Barrington, ill.
(312) 381-7443

70 Rebuilders Machinery Inc
7350 W Lawrence Ave
Chicago, ill
(312) 867-8800

71 United Machine Rebuilders
3212 N Manhiem St
Franklin Park, Ui
(312) 455-8108
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72 V & H Machine Rebuilders Inc
7040 W Column St
Chicago , Ill
(312) 457-0630

73 Peifer Machine Div Of Ressler Enterprises
North East Zone #5
Mt Aetna, Pa
(717) 933-4615

74 L J Stephens & Son Inc
North East Zone #5
Philadelphia, Pa
(215) 521-2961

75 Hirschey Machine Tool Rebuilding Co
S W 1st St
Staples, Mn
(218) 894-3617

76 Kurt Manufacturing Co
5280 N E Main St
Minneapolis, Mn
(612) 566-5500

77 Benning Inc
3615 50th Ave N
Minneapolis, Mn
(612) 53 -2243

78 Chelsa Machine Service Co
240 1 Valley Pike
Dayton, Oh
(513) 233-6330

79 Do-Rite Machine ry Service Inc
1123 E Sec ond St
Dayton, Oh
(513) 224-8528

80 Salem Machine Service Inc
10 N Kilmer Dr
Dayton, Oh
(513) 268-1 355
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81 W & W Scraping Serv ice
790 Utopia P1
Dayton , Oh
(513) 252-1123

82 Weldon F Stump & Co
1313 Cambell St
Toledo, Oh
(419) 243-622 1

83 Lincoln Rebuilders/Mingo Equip Co Inc
240 140 Detroit  St
Cleveland , Oh
(216) 871-6340

84 Master Rebuilders
24900 Rockside Ave
Cleveland , Oh
(216) 232-5882

85 Cobran Scraping & Machinery Co
8905 Dickens St
Cleveland , Oh
(216)  721-3737

86 World Wide Equipment Co
3900 Schafer Way
Detroit, Mi
(313) 846-4450

87 International Forging Equipment Corp
5000 Van Epps Rd
Cleveland, Oh
(216) 749-1970

88 Industrial Precision Products Co
1650 N Arlington Rd
Arlington Hieg hts , ill
(312)

89 Adams Machinery  Co
6452 N Hamilin St
Chicago, ill
(312)
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90 M P Heinze Machine Co
6302 N Northwest Hwy
Chicago, II
(312)

91 E W Lancaste r Inc
2421 W Hubbard St
Chicago , Il
(312) 666-2316

92 Machinery  Rebuilders
2223 W Chicago St
Chicago , Ii
(312)

93 In ternat ional  Equipment Mf g Co
2824 Birch
Franklin Park, Ii
(312)

94 Special Machine Co of Rockford
1930 11th St
Rockford , ii
(312)

95 Central  St-ates Machine Service Inc
2720 17th Sc
Elkhart, In

96 Indinapolis Machinery Inc
1967 S Meridian  St
Indianapolis , In

97 Doefer Corp
P0.  Box 647 A
Cedar Falls , Ia

98 Century-Detroit, Div Babcock & Wilcox
6099 Concord Ave
Detroit , Mi
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MACHIN E REBUILDERS

SOUTHEAST AREA

Cross Metal Co
4511 Fulton Industrial Blvd
Atlanta, Ga

Mid South Equipment Co
7201 Lee Industrial Blvd
Atlanta, Ga

Smith Machine Co
2372 C Street
Mt Lithonia , Ga

482-7831

Dixie Machinery Rebuilding Co

Nashville, Tn

Mull Machinery Co
90 N River Rd
Wheeling , W Va
(304) 233-3369
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99 Schroeder Tool & Engineering, Inc
18616 Mt Elliott St
Detroit , Mi
( )

100- Leitelt Iron Works
2311 Turner N W
Grand Rapids , Mi

101 Reliable Equipment Corp
633 Richmond N W
Detroit , Mi
(

102 R & B Machine Tool Co
E Mich & Hall St
Saline , Mi

103 Mid-America Machine & Mfg Co Inc
15903 Commerce Dr
Brook Pa rk , Oh
(216) 433-7350

104 Laurens Bros Inc
2788 Highland Ave
Cinncinati , Oh

105 Production Experts Inc
4257 E 49th St
Cleveland, Oh
(216) 883-3220

106 Ohio Broach & Machine Co
Industrial Park Way & R R St
Willoughb y, Oh

107 Buh r Machine Tool Co
839 Green St
Ann Arbo r , Mi —

(
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Mohawk Machine Tool Rebuilders Inc.
175 Great Arrow Ave
Buffalo , NY
(716) 874-6605

R & B Machinery Corp
20 Riverview B lvd
Buffalo , NY
(416) 875-8806

Lafayett Machinery Corp
400 Henry Ave
Buffalo , NY
(716) 236-0221

E & B Holme s Machinery  Co Inc
59 Chicago St
Buffalo , NY
(716) 854-29 14

Fredrick Machine Repair Inc
22 Louisen St.
Buffalo , NY
(716) 892-1425

Pneumatic App lications Co
522 Cottage Grove Ave
Bloomfield , Cn
(203)

J .  L. Lucas Machinery  Inc
P.O. Box 3006
Bridgeport , Cn
(203) 259-3393

Gavlick Machinery Corp
Franklin & Rte 6
Bristol , Cn
(203)

Fairfield Equipment Co. Inc
70 Stanford St
Fairfield , Cn
(203)
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Miller Machinery Corp
P 0 Box 10 Dept 106
Madison , Cn
(203) 245-7323

D & L Engineering Co
586 Surff Ave
Stratford , Cn
(203)

Machinery Trading Operation Div Colt Industries
549 Oakwood Ave
West Hartford , Cn
(203)

Berlin Foundry & Machine Co
489 Gobel St
Berlin , NH
(603)

B & B Machinery Co
-~ 

- 665 T Ave E

• Bayonne , NJ
(2 01)

John C Dusenbery Co Inc
373 T Aliwood RD
Clifton , NJ
(201)
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Round Valley Machine Co
Rte 22-T
Lebanon, NJ
(201)

Reuther  Engineer ing  & Machine Co
124 S 14th St
Newark , NJ
(201)

Lyons Machine Works Inc
746 Rive r St
Paterson, NJ
(201)

Manex Machine Co
117-T Wayne Ave
Paterson , NJ
(201)

Precision Services
94T Illinois Ave
Paterson , NJ
(201)

Atals Machine Tool cbrp
253-257 Highland Cross
Ruthford , NJ
(201) 933-3636

L W Tool & Machine Co Inc
5 Dunbar Rd
Springfield, NJ
(201)

Wallington Machine Co Inc
75 Paterson Ave
Wallington , NJ
(201)

Seaberg Precision Rebuilding Inc
31 Baiting Place Rd
Farmingdal e , NY
(
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Centaur Machinery Corp
18-T-E Sunr i se  Hwy
Freeport , NY

Evans City Machine & Tool Co Inc
Center St
Evans City, Pa

Thomas Machine Inc
Buttler Rd Rt 8
Glenshaw , P~
(412) 961-0150

Eisne r Engineer ing Works Inc
465 Frame Ave
Hanover , Pa
(

Gimple Machine Works Inc
254 N Woodbourne RD
Langhorwe, Pa

Press & Shear Machinery Co rp
2940 E Tioga St
Philadelphia, Pa

Hoffacker  C.0. & Co
1140 Pont iac Ave
Cranston , Pa

Hammond & Bar r i e  Div
45 Roger Wil l iams Ave
East Providence , RI
(

Sim mons Machinery Co

Albany, NY
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NORTHEAS T AREA

Acme Machine Tool Rebuilders
427 Water Street
Wakefield , Ma

378-7125

Botwick Bros
333 Welton St
Hamden , Cn
(203) 785-5571

Bradley & Hook Co
65 Williams St
Bridgeport , Cn
(203) 333-2650

Contract Machine Co
250 Moffet St
Stratford , Cn

Coulter & McKinsey Machine Co
35 Union Ave
Brid gepo rt , Cn
(203) 355-2571

Excello Tool & Eng Co
11 Mayfield
Milford , Cn
(203) 878-4073

L & L M a c h in e r y  R e b u i l d i n g  Co
120 Wildflower Lane
Fairfield , Cn
(203) 2 59-8462

K & P Toot & Machine Co
61 Sperry Ave
Stratford , Cn
(203) 375-7461

Macon Inc
700 Birtch St
Bristol , Cn
(203) 589-8189
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New Eng land Service Co Inc
11 Christiana Lane
New Britian, Cn
(203) 224-3717

Cur nc r Machine Co
303 State St
North Haven , Cn
(203) 288-3571

Johnston Mach’ry Co
245 Frelinghuysen Ave
Newark, NJ
(201) 242-2300

- - Universal Machine Co
115 Ketchum Rd
St r atford , Cn
(203) 378-7125

Precision Rebuilding Corp
422 W Sixth St
Lansdale , Pa
(215)  368-1651

Ace Machine Repair  & Rebuilding Co
671 Freling huyseri Ave
Newark , NJ
(201)  242- 1588

American Machine Tool Repair & Rebuilding Co
1 6 Little Rd
Hanove r NJ
(201) 387-0742

Federa l  Machine Co , Inc
807 Garf ie ld  Ave
Jersey City, NJ
( 2 0 1 )  435-1500
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Stiel Machine Co
91 Chestnut St
Newark, NJ
(201)  589-6562

Glaubinger Mach inery Co
234 Emmit St
Newark, NJ
(201) 824-3100
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