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FÜRWARD 

This report is intended to document the steps taken to 
prepare Life Cycle Cost and Schedule Estimates for the Squad 
Automatic Weapon System (SAWS) Program. 

The original basis for estimation assumed that Advanced 
Development had been essentially completed and & Weapon 
Mechanism had been selected to start Engineering Development 
1 February 1975.  All costs were to be given in FY75  dollars. 

On 4 December 1974 the program was redirected to remain 
in Advanced Development until FY77 (1 October 1976) for the 
basic purpose of investigating the potential of 7.62min and 
5.56mm ammunition to meet the SAWS requirement. 

Following this redirection the SAWS Program was re-eval- 
uated.  A Decision Risk Analysis based on the original En- 
gineering Development estimates indicated that most likely 
elapsed time for Engineering Development was 36 months. Thus 
the period encompassing FY77,  FY78 and Fy79 was established 
as the time frame for Engineering Development. 

Due to a shortage of time and existing funding guidance 
it was decided to prepare a representative Life Cycle Cost 
and Schedule Analysis in accordance with the new directive 
and oased on the following assumptions: 

1. Mechanism-XM235 
2. Contractor from high cost area. 
3. Advanced Development of the weapon mechanism in 

7.62mm NATO  ammunition. 
4. Investigate  5.56inm ammunition for potential  to meet 

SAWS requirements. 

In the following  report the Costs and Schedules  shown in 
the first section are those resulting from evaluating the 
SAWS program as redirected 4 December 1974. 

In the Appendix are given the original Life Cycle Cost 
and Schedule Estimates  from which the Trade-Off Determinations 
and the Redirected Program Costs were derived. 

When comparing and tracing the Costs and Schedules  contained 
herein  the reader must keep in mind the changes  in constraints 
imposed by the  redirected program,  especially  the  changes  in 
performance time,   and quantities produced in Limited and Full 
Production. 
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RATIONALE FOR SAWS LIFE CYCLE 
SCHEDULE AND COST ESTIMATES 

The estimates of SAWS Schedule and Life Cycle Cost have 
been prepared in accord with the following regulations: 

a. AR 37-18 - Weapon/Support Systems Cost Categories 
and Elements. 

b. AR 70-1 - Army Research and Development, 

c. 

d. 

e. 

AR 70-32 - Work Breakdown Structures for Defense 
Material Items. 

MIL-STD-881 - Work Breakdown Structures for Defense 
Material Items. 

Letter of Instructions (LOI) for Implementing the 
Wew Material Acquisition Guidelines, dated 23 August 
1972. 

The bases for the estimates were derived by studying the 
various contending mechanisms and comparing the results of 
validation tests of those mechanisms against the requirements 
as set forth in the Material Need (MN). 

After these comparisons were made the deficient areas of 
the respective weapons were determined and a tentative list was 
made of tasks necessary to correct the noted deficiencies. Es- 
timates were then made of the types of manpower and the number 
of man-hours necessary to accomplish those tasks. 

Subsequently the required milestone sequence was established 
and, using the estimates of man-hours, a tentative schedule was 
determined.  The tentative schedule was then revised to insure 
continuity of effort and efficient use of men and material. 

Advanced Development Tasks are identified as: 

Task 01-Complete Concept Formulation Package Related 
Activities. 

Task 02-Hardware Design Verification. 

Task 03-Program Administration. 

Task 04-7.62mm Investigation 

Task 05-5.56ram Investigation 



Task 06-RAM and Quality Control. 

Task 07-System Safety. 

Task Ob-Human Factors and Reliability Engineering. 

Task 09-Lethality Determination. 

Task 10-Steel Case Technology. 

Task 11-Aluminum Case 7.62mm. 

Engineering Development Tasks involve; 

a. Finalize weapon configuration. 

b. Prepare the Technical Data Package. 

c. Fabricate prototype weapons under contract. 

d. Conduct Contractor Acceptance Test. 

e. Conduct Development Tests and Operational Tests. 

f. Conduct In-Process Review. 

g. Type Classify for Limited Production. 

Limited Production Tasks include: 

a. Establish a contractor production facility capable of 
producing a specified number of weapons per month. 

b. Produce under contract a specified quantity of weapons 
to be used for Development and Operational Testing. 

c. Conduct and evaluate Development and Operational Tests. 

d. Conduct In-Process Review. 

e. Type Classify i:or Full Scalo Production. 

Full Scale Production Tasks include: 

a.  Establish a contiactor production facility capable of 
producing at a specified rate significantly greater than the rate 
for a Limited Production Facility. 
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b.     Produce a specified quantity of weapons. 

date. 
c.  Establish Initial Operational Capability at a specified 

Figure 1 depicts the Schedule and Milestones for the re- 
directed program as estimated and applies to either 6.0mm or 
7.6 2nun caliber. 

Also considered under the redirected effort was the effect 
of selecting 5.56nun ammunition for the SAWS. 

Based upon the 6.0mm estimates the Engineering Development 
period would increase from 3 years to 4 years and the costs 
would increase accordingly. 

Figure 2 depicts the estimated Schedule and Milestones for 
the redirected program in any 5.56mm ammunition. 
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RATIONALf.: ADVANCED DEVELOPMENT 
TIME AND COST ESTIMATE 

DA Teletype 191750Z, Dec 75 directed the SAWS Program to remain 
in Advanced Development into FY77 with the specific objective of 
performing all necessary experimental and analytical analysis to 
completely define the potential of 7.62nin caliber systems and 5.56mm 
caliber systems for use as SAWS. 

A pronram acldressinn the scope of work directed by tho teletype 
is contained in Program Plan 1.    The funding requirements to support 
that program are estimated at $2,360,000 for the remainder of FY75, 
$3,620,000 for FY76, and $700,000 for the FY76/77 transition period. 

Subsequently, informal guidance was received relative to this 
effort as follows: 

FY75 -  $915,000 

FY76 -   $1,900,000 

FY76/77 - $700,000 

On the basis of this guidance the program mentioned above was 
reviewed to further evaluate and determine those activities which are 
essential for the decision data base and minimized risk in successfully 
meeting program objectives. 

The essential  activities for the program are considered to be pre- 
paration of the Concept Formulation Package, mechanism analysis and 
hardware design verification of the DT-I/ÜT-I mechanisms, program ad- 
ministration, RAM, safety, human factors engineering, and the develop- 
ment of experimental  lethality data to rank and quantify expected per- 
formance of the various SAWS contenders. 

Preparation of the Concept Formulation Package, hardware design veri- 
fication, and experimental  lethality data are essential  for the forth- 
coming In-Process Review.    Therefore the first two activities have been 
funded and the lethality investigation has been initiated utilizing 
available funds. 

Relative to the technical activities an assessment of risk indicates 
that the lowest risk mechanism approach is to utilize the 7.62mm standard 
family of cartridges.    The notential payoff to the program from improved 
7.62mm ammunition is judged to be minimal. 



f 

Similarly the utilization of 5.56mm standard, M193 etc., cartridges 
in a mechanism has several potential  problem areas which Include the 
compatibility of the M193 projectile in a machine gun bore and the power 
available in the family of cartridges to power a mechanism reliably 
through the required operational environments.    The maximum payoff in 
5.56mm utilization appears to be in the area of improved ammunition. 

Thus considering risk and maximum payoff, investigation of 7.62mm 
mechanisms and quantification of the potential of 5.56mni ammunition as a 
SAWS caliber are considered to be the essential activities and form the 
bases for the recommended Advanced Development Progra mshown in Program 
Plan 2. 

This recommended progra m, designated Priority I, is the program 
Incorporated in the Life Cycle Time and Cost Estimate. 

Priority II and Priority III efforts have been Identified for 
reference only under Program Plan Supplement. 

Figure 3 on the following page summarizes Advanced Development costs 
and the priority assigned to each task. 

Following .sections discuss in detail the above Program Plans, i.e.; 

1. Program Plan 1 

2. Program Plan 2 

3. Program Plan Supplement 
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PROGRAM PLAN 1 

SAWS ADVANCED DEVELOPMENT PHASE 
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CONTINUATION OR SUPPORTING SHEET 

(AMCK 11-4. Vol. 4) 

TO:    AMSAR-RD 

FACE or PAOtl 

fnoH 

DATE 

?R January 197^ 
AMCMSCOOE 

FROM:    SARRI-LS 

PROJECT NO:    1J663607D64G 

PROJECT TITLE:    Squad Automatic Weapon Advanced Development (Program Plan 1) 

1. The following plan is the recommended FY75 effort based on the redirection that the 
SAW program is to stay in the Advanced Development category through a balance o* FY75, 
F/76, FY76 transition, and into FY77.    Additional guidance received was that equal 
consideration should be given to the development of hardware and demonstration of poten 
tiöl of both 5.56 and 7.62mm as calibers for the SAW application. 

2. Anticipated Phase Slippages:    N/A 

3. Funding Level Adjustments:    N/A 

4. Work to be Performed: 

a.    Task 01 - Complete Concept Formulation Package Related Activities     $100,000 

The activities within this task include completion of the TOD analysis, support 
to the ARMCOM activities in conducting the final TOD, conduct and completion of the 
TOA, BTA, and support to the IPR.    Also included are those activities required to 
support USAIS in the conduct and completion of the C0EA. 

b.    Task 02 - Hardware Design Verification $138,000 

The activities within this task are to provide continuity with the hardware 
developers during the completion of the ARMCOM TOD and the Concept Formulation Package 
The recormended hardware modifications to correct problem areas encountered during 
DT-I/0T-I will be finalized by completing detailed designs fnd providing in-depth 
analyse«; of the exoected imorovements and the interface with other comoonents within 
the mecnanism. The completion of this element coincides with the completion of the 
ARMCOM TOD. At this point in time the mechanism selected by the ARMCOM TOD for 
further development will be conducted in this task through fabrication of hardware 
and testing of that hardware to validate the design and analysis process. 

c. Task 03 - Program administration $120,000 

Normal program administration activities such as updating plans, demonstrations, 
briefings, coordination and project management will be included in this task area. 
The program plan calls for development of the SAW system through contractual activi- 
ties.    To accomplish this it is necessary to prepare a Secretarial DSF, a Request For 
Proposal, evaluation of proposal submissions, and award of contract.   Conduct of 
these administrative and technical actions to arrive at a contract in FY75 are 
included in this area. 
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During the conduct of previous SAW activities advancements have been made in this 
area relative to the designation of design and evaluation criteria.    Proper applica- 
tion of these criteria have been shown to make significant differences in system 
performance.    This task will provide the consultation and coordination with the 
Human Engineering Laboratory necessary for the application of HFE factors during 
the design and evaluation process. 

i.    Task 09 - Lethality Determination $     50.000 

During the conduct of activities in support of the CGEA it has been determined 
that lethality data provided for analysis of the relative effectiveness of these 
systems has been extrapolated from minimal firings rather than data points 
empirically determined.    A limited test data maicates rnat tnese extrapolations 
cannot be verified by actual test data and it is thus necessary to initiate this 
task to establish data points for a valid relative ranking of the systems for 
terminal performance. 

j.    Task 10 - Steel Case Technology $    70,000 

The steel case activities under the 6nri program have resulted in significant 
advances in technology relative to the utilization of steel as a cartridge case 
material and have indicated the feasibility of util.zing steel cartridge cases. 
Under this task steel case technology will be applied in establishing design 
criteria for application of steel as a cartridge case material  in a caliber of choice. 

k.    Task 11 - Aluminum Case 7.62mm Ammunition $ 305,000 

The principal shortcoming of 7.62 as a caliber is its weight.    The system weight 
at the present time is approximately 7 lbs heavier than required.    The application of 
aluminum can reduce this overweight condition to approximately 3 lbs.    This task 
would involve the application of the aluminum case advancements ani technology 
derived from 6.2 efforts to the 7.62 system. 
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TO:    AMSAR-RD FROM:    SARRI-LS 

PROJECT NO:    1J663607D640 

PROJECT TITLE:    Squad Automatic Weapon Advanced Development (Program Plan 1) 

1. The following plan Is the recommended FY76 effort based on the redirection that 
the SAW program be in Advanced Development category into FY77.    This plan also 
accommodates equal development of hardware including ammunition and demonstration of 
potential for both 5.56mm and 7.62mm as calibers for the SAW application. 

2. Anticipated Phase Slippages:    NA 

3. Funding Level Adjustments:    NA 

4.    Work to be Performed: 

a.    Task 03 - Program Administration $ 370,000 

O) Normal program administration activitues such as program documentation, 
program plans and coordination with other Interested agencies will be performed. 

(2) The Validation IPR scheduled for January 1975 was replaced by a special IPR 
and the Validation IPR rescheduled for the FY76 transitionary period. To support 
the Validation IPR will require an updated concept formulation package including 
TOD, BTA, DRA and IGCE. In addition support to the user will be required in conduct 
of his COEA. An Integrated Logistics Support Plan will also he required. The 
necessary analysis and documentation will be provided from this subtask. 

b. Task 04 - 7.62nin Investigation $1,155,000 

(1) Hardware development was initiated in FY75.    The FY76 effort is a continuation 
of that activity that will culminate in the delivery of two prototype weapons for 
engineering type tests to evaluate the predictions of the potential of this system 
and to establish data to estimate the reliability at this level of development. 

(2) Anmunition development was initiated in FY75.    The FY76 effort is a 
continuation of that activity and includes the delivery of 300,000 rounds of 
ammunition.to support hardware development and provide a initial quantity for follow 
on engineering development activities.   The conduct of this task is dependent upon 
the adoption of a cartridge other than the standard family of ammunition now available. 

c.    Task C6 - 5.56 Investigation $1,370,000 

(1)   Hardware development was initiated in FY75.    The FY76 effort is a continuation 
of that activity that will culminate in the delivery of two prototype weapons for 
engineering type tests to evaluate the predictions of the potential of this system 
and to establish data to estimate the reliability at this level of development. 

(2)   Anmunition development was initiated in FY75.    The FY76 effort is a 
continuation of that activity and includes the delivery of 300,000 rounds of 
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ammunition to support hardware development and provide an initial quantity for follow 
on engineering development activities.    The conduct of this task is dependent upon 
the adoption of a cartridge other than the standard family of ammunition now available 

d.    Task 06 - RAM & QA $   200,000 

RAM analysis of design and test activities and the update and maintenance of the 
weapon, ammunition and system RAM plans will be conducted.    In addition test data 
will be analyzed to support an updated CFP. 

e.    Task 07 - System Safety $     30,000 

Continued activities to provide a safety analysis during the design activities 
and analysis of test results to determine the safety aspects of the system. 

f.    Task 08 - Human Factors and Reliability Engineering $     40,000 

Provide consultation and coordination by the Human Engineering Laboratory 
for the application of HFE factors during the design and evaluation process. 

g.    Task 09 - Lethality Determination $     80,000 

Establishment of a data base was initiated in FY75 to obtain actual performance 
data as a basis for comparing the lethality of the various projectiles under 
consideration for the SAW role.    The activity under this task will be to complete 
this data collection and analysis process. 

h.    Task 10 - Steel Case Technology $     75,000 

Continue steel case technology to establish design criteria for application of 
steel as a cartridge case material  in a caliber of choice. 

1.    Task 12 - Limited Advanced Development Verification Test- 
Government (ADVT-G) 

$   300,000 

In order to demonstrate the potential of the systems that have resulted from 
the FY75 and FY76 program will be necessary to conduct a limited test to develop 
comparable data to that derived from the DT-I/0T-I conducted in FY74 and FY75. 
Of the funds shown $100,000 is for the procurement of ammunition and $200,000 is 
for test support. 
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TO:    AMSAR-RO 

PROJECT NO:    1J663607D640 

FROM:    SARRI-LS 

PROJECT TITLE:   Squad Automatic Weapon Advanced Development (Program Plan 1) 

1. The following plan Is the reccmnended FY76 transition period effort for the 
Squad Automatic Weapon Program.    The principal activities during this period 
will be the completion of the Advanced Development Verification Test-Government, 
the analysis of data and the preparation of supporting documentation for a Validation 
IPR. 

2. Anticipated Phase Slippages: NA 

3. Funding Level Adjustments: NA 

4. V.'-rk tc be Performed: 

a. Task 03 - Program Administration $ 190,000 

(1) Normal program administration activities such as prograri documentation, 
program plans and coordination with other agencies will be performed. 

(2) Data analysis and documentation will be provided to support the Validation 
IPR. This will Include an updated Concept Formulation Package including TOD, BTA, 
DRA, and IGCE, and support to the user In the conduct of a COEA. 

b. Task 04 - 7.62 Investigations $   190,000 

Analysis of the ADVT-G test data will be conducted to support the data requirements 
for the CFP and Validation IPR. 

c.   Task 05 - 5.56 Investigations $ 190,000 

Analysis of the ADVT-G test data will be conducted to support the data requirements 
for the CFP and Validation IPR. 

d. Task 06 - RAM and QA $     70,000 

RAM analysis of the design and test activities and the update and maintenance of 
the weapon ammunition and system RAM plans will be conducted.   Analysis of the 
test data in support of an updated CFP will also be conducted. 

e.   Task 07 - Safety $     10,000 

Analysis of the weapon designs under consideration relative to safety to provide 
inputs required for the CFP. 

f.   Task 08 - Human Factors Evaluation $     50.000 

To provide an analysis of the ADVT-G and to conduct as necessary supplemental 
tests to analyze the interface between the weapons under consideration.    This data 
will al<;n bp nrnvided to support the CFP. J-5 
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TO:   AMSAR-RO 

PROJECT NO:    1J6636070640 

FROM:   SARRI-LS 

PROJECT TITLE:   Squad Automatic Weapon Advanced Development (Program Plan 2) 

1.   The following plan is the Priority 1 effort for the third and fourth quarters 
of FY75.    This plan is a compromise between the guidance for technical scope in 
DA Teletype 191750Z Dec 74 and the tentative funding guidance provided by AMSAR-RDG. 
The activities in this plan contain the essential program administrative activities, 
the investigation of technical areas which are essential for program decisions such 
as lethality for cartridges under consideration, and gun weapon interface, and 
initiates the development of weapon mecnanisms in /.b* wmcn nave oeen ioentified 
as having a high probability of success from a technical viewpoint.    The principal 
questions to be addressed during the technical investigation are the minimum weight 
that can be achieved with the 7.62 caliber systems and the maximum range potential 
obtainable with a 5.56mm cartridge that is compatible with the M16A1 Rifle. 

2.-   Anticipated Phase Slippages:    N/A 

3. Funding Level Adjustments:   N/A 

4. Work to be Performed: 

a.    Task 03 - Program Administration $   120.000 

Normal program administration activities such as updating plans, demonstrations, 
briefings, coordination and project management will be Included in this task area. 
The program plan calls for development of the SAW system through contractual activi- 
ties.    To accomplish this, it is necessary to prepare a Secretarial D&F, a Request 
For Proposal, evaluation of proposal submissions, and award of cc.itract.    Conduct 
of these administrative and technical actions to arrive at a contract in FY75 are 
included in this area. 

b.    Task 04 - 7.62mm Investigations $   390.000 

The guidance provided requires the investigation of minimum weight 7.62 system 
utilizing the standard M80 family of cartridges.    To accomplish this, the mechanism 
identified as having the highest potential during prev.ous SAW activities will be 
utilized to design, develop and test a 7.62 mechanism.    The objective of this 
activity is to identify the minimum weight achievable and to assess the level of 
performance as a baseline for continued design activities.   Two prototype weapons 
will be obtained for engineering type tests as required to validate expected per- 
formance predictions utilizing the M80 cartridge. 

c.    Task 05 - Improved 5.56mm Investigation $   590,000 

The objective of this task is to survey the current state of the art relative to 
available 5.56mm projectiles and to apply existing technology to further improve the 
performance of 5.56mm projectiles.    Compatibility with existing mechanisms and 
potential for use in an automatic weapon will be a companion activity.    Projectiles 
will be fabricated and tested to support investigations required to define expected 
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ballistics performance, ballistic match with tracer, improved tracer performance, 
and lethality. Companion activities will be undertaken to investigate potential 
problem areas in the gun amnunitlon interface area that were identified during 
previous SAW development activities. These areas include weapon powering and 
cartridge bore configuration interface. 

d. Task 06 - RAM and Quality Control $     40.000 

RAM analysis will be conducted on the design and test activities to isolate 
problem areas, evaluate potential performance, and determine potential  reliability 
performance.    The current weapon, ammunition and system RAM plans will be updated 
and maintained during this period of time. 

e.   Task 07 - System Safety $     15,000 

Provide a safety analysis of design activities and analysis of test results to 
maintain an independent assessment of the safety aspects of the system. 

f.    Task 08 - Human Factors and Reliability Engineering $  20,000 

During the conduct of previous SAW activities advancements "lave been made in 
this area relative to the designation of design and evaluation criteria. Proper 
application of these criteria have been shown to make significant differences in 
system performance. This task will provide the consultation and coordination with 
the Human Engineering Laboratory necessary for the application of HFE factors during 
the design and evaluation process. 

g. Task 09 - Lethality Determination $     50,000 

During the conduct of activities in support of the COEA it has been determined 
that lethality data provided for analysis of the relative effectiveness of these 
systems has been extrapolated from r.iinimal  firings rather than data points experiment- 
ally determined.    Limited test data Indicates that these extrapolations cannot be 
verlfiad by u'.tuai test data and it is thus necessary to initiate this task to 
establish data points for a valid relative ranking of the systems for terminal 
performance. 
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TO:    AMSAR-RD 

PROJECT NO:    1J663607D640 

FROM:    SARRI-LS 

PROJECT TITLE:    Squad Automatic Weapon Advanced Development (Program Plan 2) 

1. The following plan is the Priority 1    FY76 effort based on the redirection that 
the SAW program be in Advanced Development category into FY77.    This plan also 
accommodates equal development of hardware including ammunition and demonstration of 
potential for both 5.56mni and 7.62mm as calibers for the SAW application. 

2. Anticipated Phase Slippages:   MA 

3. Funding Level Adjustments:   NA 

4.   Work to be Performed: 

a.    Task Os - Program Administration $   370,000 

M)   Normal program administration activitues such as program documentation, 
program plans and coordination with other interested agencies will be performed. 

(2)   The Validation IPR scheduled for January 1975 was replaced by a special  IPR 
and tha Validation IPR rescheduled for the FY76 transitionary period.    To support 
the Validation IPR will  require an updated concept formulation package including 
TOD, BTA, DRA and IGCE.    In addition support to the user will be required in conduct 
of his C0EA.    An Integrated Logistics Support Plan will also be required.    The 
necessary analysis and documentation will be provided from this subtask. 

b.   Task 04 - 7.62mm Investigation $745,000 

(1) Hardware development was initiated in FY75.    The FY76 effort is a continuation 
of that activity that will culminate in the delivery of two prototype weapons for 
engineering type tests to evaluate the predictions of the potential of this system 
and to establish data to estimate the reliability at this level of development. 

(2) Ammunition development was initiated in FY75.   The FY76 effort is a 
continuation of that activity and includes the delivery of 300,000 rounds of 
ammunition.to support hardware development and provide a initial quantity for follow 
on engineering development activities.    The conduct of this task is dependent upon 
the adoption of a cartridge other than the standard family of ammunition now available. 

c.    Task 05 - 5.56 Investigation $625,000 

(1) Hardware development was Initiated in FY75.    The FY76 effort is a continuation 
of that activity that will culminate in the delivery of two prototype weapons for 
engineering type tests to evaluate the predictions of the potential of this system 
and to establish data to estimate the reliability at this level of development. 

(2) Atrmunition development was initiated in FY75.   The FY76 effort is a 
continuation of that activity and includes the delivery of 300,000 rounds of 
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armmition to support hardware development and provide an initial quantity for follow 
on engineering development activities.    The conduct of this task Is dependent upon 
the adoption of a cartridge other than the standard family of ammunition now available 

d.    Task 06 - RAM & QA $   200,000 

RAM analysis of design and test activities and the update and maintenance of the 
weapon, ammunition and system RAM plans will be conducted.    In addition test data 
will be analyzed to support an updated CFP. 

e.    Task 07 - System Safety $     30.000 

Continued activities to provide a safety analysis during the design activities 
and analysis of test results to determine the safety aspects of the system. 

f.   Task 08 - Human Factors and Reliability Engineering $     40,000 

Provide consultation and coordination by the Human Engineering Laboratory 
for Lhe application of HFE factors during the design and evaluation process. 

g.   Task 09 - Lethality Determination $     80,000 

Establishment of a data base was initiated in FY75 to obtain actual performance 
data as a basis for comparing the lethality of the various projectiles under 
consideration for the SAW role.   The activity under this task will be to complete 
this data collection and analysis process. 

h.   Task 10 - Steel Case Technology $     75,000 

Continue steel case technology to establish design criteria for application of 
steel <is a cartridge case material in a caliber of choice. 

1.    Task 12 - Limited Advanced Development Verification Test- 
Government (ADVT-G) 

$   240,000 

In order to demonstrate the potential of the systems that have resulted from 
the FY75 2nd FY76 program will be necessary to conduct a limited test to develop 
comparable data to that derived from the DT-I/GT-I conducted in FY74 and FY75. 
Of the funds shown $100,000 is for the procurement of ammunition and $200,000 is 
for test support. 
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TO:   AMSAR-RD FROM:    SARRI-LS 

PROJECT NO:    1J663607D640 

PROJECT TITLE:    Squad Automatic Weapon Advanced Development (Program Plan Z) 

1. The following plan is the reccmrended FY76 transition period effort for the 
Squad Automatic Weapon Program.    The principal activities during this period 
will be the completion of the Advanced Development Verification Test-Government, 
the analysis of data and the preparation of supporting documentation for a Validation 
IPR. 

2. Anticipated Phase Sliopages: NA 

3. Funding Level Adjustments: NA 

4. Work to be Performed: 

a. Task 03 - Program Administration $ 190.000 

(1) Normal program administration activities such as progra: documentation, 
program plans and coordination with other agencies will be performed. 

(2) Data analysis and documentation will be provided to support the Validation 
IPR. This will include an updated Concept Formulation Package including TOD, BTA, 
DRA, and IGCE, and support to the user in the conduct of a COEA. 

b. Task 04 - 7.62 Investigations $    190,000 

Analysis of the ADVT-G test data will be conducted to support the data requirements 
for the CFP and Validation IPR. 

c.   Task 05 - 5.56 Investigations $    190,000 

Analysis of the ADVT-G test data will be conducted to support the data requirements 
for the CFP and Validation IPR. 

d.    Task 06 - RAM and QA $     70,000 

RAM analysis of the design and test activities and the update and maintenance of 
the weapon anmunition and system RAM plans will be conducted.    Analysis of the 
test data in support of an updated CFP will also be conducted. 

e.    Task 07 - Safety $     10,000 

Analysis of the weapon designs under consideration relative to safety to provide 
inputs required for the CFP. 

f.    Task 08 - Human Factors Evaluation $     50,000 

To provide an analysis of the ADVT-G and to conduct as necessary supplemental 
tests to analyze the interface between the weapons under consideration.    This data 
will also be provided to support the CFP.  
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PROJECT NO:    1J663607D640 

PROJECT TITLE:    ^quad Automatic Weapon Advanced Development (Program Plan Supplement) 

1. The following Priority 2 and 3 plan Is based on activities which could not be 
covered within the program guidance.   The priority 2 effort is considered essential 
to investigate 5.56mm and 7.62o utilization for SAW.    The priority 3 effort fully 
responds to the guidance to investigate the potentials of 7.62 and 5.56mm as SAW 
contenders including high risk areas. 

2. Anticipated Phase Slippages:   N/A 

3. Funding Level Adjustments:   N/A 

4. Work to be Performed: 

a.    Task 04 - Investigation of Improved 7.62mm Ammunition (Priority 2)     $ 135,000 

A low recoil 7.62mm cartridge utilizing a reduced weight projectile will be 
investigated to determine performance characteristics. 

b.    Task 05 - Expanded Improved 5.56mm Investigations (Priority 2) $ 390.000 

The priority 1 effort will provide the basic answers to address the potential 
5.56mm, however will not provide hardware to demonstrate and validate this potential 
as a system.    The activity in this area will include the design, development, and 
test of the 5.56mm automatic weapon using the same mechanism as will be utilized in 
the 7.62mm priority 1 effort. 

c.    Task 10 - Steel Cased Amnunition (Priority 2) $   70,000 

The SAWS Advanced Development activities have resulted in the demonstration of 
feasibility of a steel cartridge case with expected performance comparable to that 
encountered when utilizing brass as a cartridge case material.   This task will 
transfer the technology to either 7.62 or 5.56 to demonstrate the feasibility in the 
new caliber. 

d.   Task 11 - Aluminum Case 7.62mm Atrmunition (Priority 3) $ 305,000 

The principal shortcoming of 7.62 as a caliber is its weight.    The system weight 
at the present time is approximately 7 lbs heavier than required.    The application of 
aluminum can reduce this overweight condition to approximately 3 lbs.    This task 
would involve the application of the aluminum case advancements and technology 
derived from 6.2 efforts to the 7.62 system.    The in-house portion of this program 
is $85K with $200K in contractual activities. 
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RATIONALE: ENGINEERING DEVELOPMENT 
TIME AND COST ESTIMATES 

The following estimate of time and cost for the Engineering 
Development (ED) Phase of the Redirected SAWS Program is based 
on the following assumptions: 

1. The contractor is from a high cost area, i.e., West 
Coast. 

2. The mechanism is the XM235. 

3. The time span for ED is 36 months i.e. , the caliber 
is 6.0mm or 7.62mm. 

4. The rationale developed in the XM235 mechanism con- 
tracted in a High Cost Area can be applied as discussed in 
the Appendix. 
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Squad Automatic Weapon System 
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RESEARCH AND DEVELOPMENT 
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NA 
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n 

SCHEDULE 
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Development Engr. 
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TYPtO NAME AHO TITLE 

• •     PMEPARING OFFICIAL 
ROY F. SCHWEGLER 
Mechanical Engineer 

S.       «EVIEWINf. OFFICIAL 

c.       APPROVING OFFICIAL 
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XM-235 
(HIGH COST AREA) 

CONTRACTOR 
MAN HOUR SUMMARY 

Contract PLP 
Activity FY77 FY78 FY79 TOTAL 
üevelopment Eng. 28,490 28,956 25,760 86,206 
*i?EP 7,850 64,520.5 7,701 80,071.5 
Material -0- -0- -0- -0- 
Tooling 8,328 -0- -0- 8,328 

**Üther  D.C. 11,237 11,949 21,890 45,076 

Total  Hours 55,905 105,425.5 58,351 219,681.5 

Man  Years   (1800 Hrs) 31.06 58.57 32.42 122.05 

**Ü.Ü.C. 
0-3 System Test &  Eval 
E-3  Data 
F-2  Total  Syst Mgmt. 
E-4  Training 

Total  Ü.Ü.C. 

3,557 4,269 9,353 
(INCLUDED   IN DEV.   ENG.) 

7,680              7,680 7,680 
-0- -0- 4,857 

11,237 11,949 21,890 

17,179 

23,040 
4,857 

45,076 

*PEP 
PEP  üev Eng 
Quality Control 
Indust.   Facil. 
ü.ü.C. 

Total  PEP 

7,701 
-0- 

149 
-0- 

7,850 

30,802 
26,837 

596 
6,285.5 

64,520.5 

7,701 
-0- 
-0- 
-0- 

7,701 

46 ,204 
26 ,837 

745 
6 ,285. 5 

80 ,071. 5 
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1.1 Contract 
1.11 Uev. Eny/Val 
1.12 PEP 
1.13 Tooling 
1.14 Mfg. Proto. 
1.15 Other 

FY Cost (Less G&A) 
G&A (24.6%) 

FY Cost 
Profit (9.1%) 

FY Total Price 

XM-235 
(HIGH  COST AREA) 

ENG.   DEV. 
R.O.T.&E. 

FY77 

564,118 
182,384 
389,944 
-0- 

346,182 

1,482,628 

1,847,355 

2,015,464 

FY78 

573,128 
1,368,141 

-0- 
526,667 
369,630 

2,837,566 

3,535,607 

3,857,347 

FY79 

614,380 
151,590 
-0- 

263,333 
544,096 

TOTAL 

1,751,626 
1,702,115 

389,944 
790,000 

1,259,908 

1,573,399       5,893,593 

1,960,455       7,343,417 

2,138,857       8,011,668 

1.2   In-House 
1.21  Dev.   Eng. 
1.2 2  PEP 
1.23  Tooling 
**1.24  Mfg. 
1.25 Other 

379,361 
179,774 
-0- 
-0- 

298,27 8 
177,993 
-0- 
-0- 

277,497 
176,211 
-0- 
-0- 
138,738 

** DT/OT(ARMCOM)  $23,123/MO.-1=4 mos.-II=6 mos . 

955,136 
533,978 
-0- 
-0- 

138,738 

In-House Cost 559,135 476,271 592,446 1,627,852 

TOTAL  R&D  PROG. 2,574,599 4,333,618 2,731,303 9,639,520 

: 

* Other 
Syst Test  &  Eval. 
Data 
Total Syst Mgmt. 
Training 

81,635 
56,957 

207,590 
-0- 

162,040 
-0- 

207,590 
-0- 

242,504 
-0- 

207,590 
94,002 

486,179 
56,957 

622,770 
94,002 

» TOTAL 346,182 369,630 544,096 1,259,908 

R5.D 
^ 
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SAW  WEAPON 
XM-235 

(HIGH  COST AREA) 
PRODUCIBILITY   ENGINEERING   &   PLANNING 

ENG.   DEV.,   R.D.T   &   E. 

Contract  PEP 
FY77 FY78 FY79 TOTAL 

Other Direct Costs 
M.P.E. 
Travel 
Reproduction 

-0- 
847 
177 

121,700 
847 
177 

-0- 
1 ,745 

708 

121,700 
3,439 
1,062 

Total O.D.C. 1,024 122,724 2 ,453 126,201 

Direct Labor 71,003 283,995 71 ,003 426,001 

Material 30 120 30 180 

Overhead 78,104 312,393 78 ,104 468,601 

TOTAL ENGINEERING 150,161 719,232 151 ,590 1,020,983 

Tooling 27,850 111,398 -0- 139,248 

Quality Control -0- 520,018 -0- 520,018 

Data 1,488 5,953 -0- 7,441 

Indust.Facilities 2,885 11,540 -0- 14,^25 

TOTAL PEP 182,384 1,368,141 151 590 1,702,115 

PEP 
29 
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CONTRACTOR DEVELOPMENT ENG PEP 

Rationale: 

' The Contractor PEP effort is estimated to address the 
following areas: 

a. Producibility Engineering and Planning Studies. 

b. Product Engineering and Tolerance Studies. 

Tasks are identified in each area 
estimated for each task and the total 
termined. These manhours are multipl 
and overhead rates to obtain total va 
Overhead, $150 is estimated for Mater 
Direct Labor, Overhead, and Material 
Direct Costs which are defined in a s 

, required manhours are 
estimated manhours de- 
led by appropriate labor 
lues for Direct Labor and 
ials and these values of 
cott  are added to Other 
eparate section. 

A-l PEP 
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A. 

CONTRACTOR DEVELOPMENT ENG Pi^P 

Producibility Engineering and Planning Studies: 

TASK MANHOURS 

1. Review Part Drawings 
2. Prepare Draft Process Sheets 
3. Determine Unique Operations 
4. Conduct Process Capabilities Study 
5. Determine Difficult Items and Make 

Recommendations 
6. Prepare Reports 
7. Maintain Supervision 

TOTAL "A" 

2614 
6532 
224 

3541 

1770 
52 

6035 
20768 hours 

B.  Product Engineering and Tolerance Studies 

1. Review Drawings 
2. Review Mil. Standards & Specs. 
3. Select and Conduct Redesign 
4. Prepare Reports 
5. Review Data/Identify Areas for Study 
6. Conduct Tolerance/Dimension Study 
7. Determine Revisions and Prepare Report 
8. Maintain Supervision 

TOTAL "B" 

TOTAL MANHOURS (A & B) 

586 
274 

3784 
51 

611 
3399 
706 

6035 
15446 hours 

36,214 

A-2 PEP 31 
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SAW-XM-235   (HIGH  COST AREA) 
CONTRACTOR DEVELOPMENT   ENG  PEP 

Total Manliours   (A&B) $  36,214 hrs 
Data Item ManHours 9,990 hrs 
Total ManHours 46,204 

Direct Labor  Rate $       9.22/hr. 
Direct Labor Cost $426,l>00.88 
Overhead Rate  110% 
Overhead Cost $468,600.97 

Engineering Cost Summary 
Direct Labor 
Material 
Overhead 
O.D.C. 
Total Engineering $1 

$426 

468 
126 
,020 

,001 
180 

,603 
.201 
,983 

FY77 FY78 FY79 TOTAL 

O.D.C. 1,024 122,724 2,453 126,201 

Direct Labor 71,003 283,995 71,003 426,001 

Material 30 120 30 180 

Overhead 78,104 312,393 78,104 468,601 

Total Eng. $150,161 $719,232 $151,590 $1 ,020,983 

A-3   PEP 
32 
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OTHER DIRECT COSTS 
CONTRACTOR 

PRODUCTBILITY ENGINEERING & PLANNING (PEP) 

RATIONALE: Other Direct Costs arc assumed to consist of three 
(3) categories: 

a. Manufacturing Processing Engineering 

b. Travel 

c. Reproduction Costs 

(1) PEP Studies 

(2) Product Engineering  and Tolerance Studies 

ODC/-1 PEP 
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XM-235 (HIGH COST AREA) 
OTHER DIRECT COSTS 

CONTRACTOR 
PEP 

A.  Manufacturing Process Engineering is the Engineering effort 
to prepare and process routing sheets and other documentation 
defining in detail the manufacturing processes to be. used for 
each component. 

967 
6.5 hrs. 
$9.22/hr 
110% 

6285.5 
$57,952.31 
63,747.54 

$121,699.85 

Estimated manufacturing operations 
Estimated Eng Hrs per operation 
Direct Labor Rate 
Overhead 

Required ManHrs.   967 x 6.5 
Direct Labor      6285.5 x $9.22 
Overhead $57,952.31 x 1.10 
Total M.P.E. 

B.  O.D.C. Travel 
Estimated travel consists of 2 trips to RIA by 1 man in 

FY77 at 2 x $449 = $898, plus 2 trips by 2 men at $847 per trip 
(1 trip in FYlb/11  and 1 trip in Fy77) . 

FY77      FY78        FY79        TOTAL 

1 man trip $898 
2 man trip        $847      $847       $847          
Total Travel      $847      $847      $1745        $3439 

ODC/-2 PEP 
34 



XM-235 (HIGH COST AREA) 
OTHER DIRECR COSTS 

CONTRACTOR 
PEP 

c.  Reproduction 

1)  Estimated for Producibility Engineering and Planning 
Studies: 

FY11 FY78 Fy79 TOTAL 

41.00 41.(,0 164.00 $24G.no 

2)  Estimated for Product Engineering and Tolerance 
Studies: 

FY77       FY78 

136.00      136.00 

3)  Total Reproduction/FY 

FY77       FY78 

177.00     177.00 

FY79 

544.00 

FY79 

708.00 

TOTAL 

$81fi.no 

TOTAL 

$1,062.00 

■; 

O.D.C. Summary 

Total M.P.E. 
Total Travel 
Total Reproduction 

TOTAL O.D.C. 

FY77 

-0- 
847 
177 

FY78 FY79 

121,700  -0- 
847    1,745 
177      708 

1,024   122,724 

TOTAL 

121,700 
3,439 
1,062 

2,453  $126,201 

ODC/-3 PEP 
35 
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SAW  LIFE CYCLE  COST ESTIMATE 

APPENDIX 
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APPENDIX  1 

SAW LIFE  CYCLE  COST  ESTIMATES 
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ESTIMATED COSTS FOR SAWS OPTIONS 

Cost Estimations for the various SAW options of weapon 
mechanisms and ammunition have been developed by preparing Basic 
Estimated Cost Packages to cover each of the optional mechanism 
concepts and ammunition types and the conversion efforts re- 
quired to combine certain mechanism concepts to specific ammu- 
nition types. A list of the Basic Estimated Cost Packages for 
weapons is as follows:  (See Appendix 2 for details) 

I. Advanced Development (Phase I) Weapon Only 

A. 7.62mm conversion from 6.00mm 9 months effort 

B. 5.56mm conversion from 6.00i'im 12 months effort 
(also covers Fabrique Nationale 63 grain 5.56mm) 

*C.  Conceptual effort with extensive changes, 18 
months effort 

*D.  Added cost for Contractor without previous SAW 
experience, 6 months effort. 

II. Full Scale Development (Phase II) (Includes PEP) 
Weapon Only 

A. XM-233 Contracted by Maremont in 6.00mm 

B. XM-234 Contracted by Philco-Ford in 6.00mm 

C. XM-235 Contracted in a Low Cost Area in e.Omm. 

D. XM-235 Contracted in a High Cost Area in 6.0mm. 
: 

E.  Conceptual Contracted by an average U.S. Contractor 
in 6.00inm or F/N Contracted by an average U.S. Contractor in 5.56mm/ 
63 grain. 

III. Initial Limited Production of 1000 Weapons 

A. XM-233 

B. XM-234 

C. XM-235 

D. The  average of A. ,  B,  & C is  used for Conceptual & 
F/i\i weapons. 

! 
*' These packages were not used in the Decision Risk Analysis (DRA) 
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IV. Full Scale Production - 42,000 Weapons 

A.  XM-233 

D.  XM-234 

C. XM-235 

D. The average of A., B. & C above is used for F/N and 
«      Conceptual Weapons. 

V. A series of cost estimates for ammunition have been pre- 
pared by Frankford arsenal to cover the various related ammuni- 
tion options manufactured by NGEP or Conventional means.  Cost 
of manufacture by conventional means is used for the DRA. 

By combining the appropriate Weapon and Ammunition estimates, 
a completion estimate of system costs can be made. 

The following assumptions have been made in preparing the 
cost estimates. 

I. The effort is divided between In-House (Government) ac- 
tivities and related cost and Contractor activities and related 
cost. 

II.  The In-House activities are to monitor and direct con- 
tractor activities, and perform Configuration Management, PEP 
efforts and conduct Development and Operational Tests. 

III.  The Contractor is to perform detail engineering and fab- 
rication of hardware. 

IV.  In-House costs are based on Step 5 labor rates, 150 
hours per month, 31% fringe benefits, and 55% Overhead. 

V.  Contractor labor costs are based on equivalent GS Grade 
hours of effort with labor rate and overhead rates derived from 
historical data supplied by the Cost Analysis Section of the 
Comptrollers Office. 

VI.  No allowance for overtime has been made. 

VII.  Total limited production is assumed to be 1000 weapons 
at a rate of 100 per month. 

VIII.  Total full scale production is assumed to be 42,000 
weapons at 2,000 per month and 609,000,000 rounds of ammunition. 

i 

; 
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The Decision Risk Analysis considers only certain combina- 
tions of options as follows: 

1. XM-233 contracted by Maremont in 6.00nun (IIA) 

2. XM-234 Contracted by Philco-Ford in 6.00iran (IIB) 

*3. XM-235 contracted in a Low Cost Area in 6.0mm (IIC) 

*4. XM-235 contracted in a High Cost Area in 6.0mm (IID). 

5. Conceptual weapon by average U.S. Contractor in e.OOmm 
(HE) 

6. Conceptual weapon by average U.S. Contractor in 5.56inm 
(HE, IB) 

7. Conceptual weapon by average U.S. Contractor in 7.62inm 
(HE, IA) 

8. Fabrique Nationale weapon by average U.S. Contractor in 
5.56ram/63 grain (IIP) 

*The cost shown on the Performance Potential Questionnaire for 
the XM235 is the average of these two costs. 

40 
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1    1 

RECOMMENDATIONS 
ESTIMATED  LIFE CYCLE COSTS FOR THE 

SAW WEAPONS  CANDIDATES 

1. It is  recommended that the Estimated Life Cycle Costs and 
the  RDT&E Costs shown for the Best Conceptual Weapon   (BC)   com- 
bined with the XM732  ammunition be considered as  representative 
of the costs for the weapon-ammunition combination which most 
completely addresses  the SAW requiroments. 

2. It is  further  recommended that the Best Conceptual Weapon 
(BC)   Cost Estimates are most representative of the probable 
weapon costs which will be  incurred in developing a superior 
SAW weapon regardless of the  ammunition selected. 

41 
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CONCLUSIONS 
ESTIMATED LIFE CYCLE COSTS FOR THE 

SAW WEAPONS CANDIDATES 

1. The Life Cycle Cost Estimates are divided into tnree sec- 
tions RDT&E Costs; Limited Production Costs and Full Scale 
Production Costs.  (Sunk Costs are not considered in this 
estimate). 

2. The weapons with the lowest Estimated Life Cycle Cost are: 
(Lowest first) 

a. XM235/XM732 (East Coast Contractor) 
b. XM235/XM732 (West Coast Contractor) 
c. Best Conceptual Weapon/XM732 (Average U.S. Contractor) 

3. The weapons with the highest Estimated Life Cycle Cost are; 
(Highest last) 

a. Fabrique Nationale/Ml93 
b. Fabrique Nationale/63 grain 5.56 
c. XM233/XM732 

4. The weapons with the lowest Estimated RDT&E Cost are: 
(Lowest  first) 

a. XM235/XM732   (East Coast Contractor) 
b. XM233/XM732   (East Coast Contractor) 
c. Best Conceptual Weapon/XM732   (Average U.S.  Contractor) 

5. The weapons with the highest Estimated RDT&E Cost are:(Highest 
Last) 

a. XM234/XM732 
b. Best Conceptual Weapon/any caliber other than XM732 
c. Fabrique Nationale/either M193 or 63 grain round 

6. The Best Conceptual Weapon is  assumed to be a weapon incorpor- 
ating desirable features selected by the Government from among all 
of the SAW candidate weapons.    No allowance has been made for 
royalties or licenses when estimating costs for the Best Concep- 
tual Candidates. 

a. The Best Conceptual Candidate having the  lowest Life 
Cycle  is  the BC/XM732 

b. The Best Conceptual Candidate having the highest Life 
Cycle Cost is the BC/M80 
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SUMMARY OF S.A.W. PROGRAM TIME AND COST 

Elapsed time for completion of RDT&E, Limited Production (1000 
weapons), and Full Scale Production for the various weapons 
combinations is listed below: 

RDT&E LP FSP TOTAL 

1. FN/M193 mos. 12 mos. 24 mos. 80 mos. 
2. FN/63 gr. mos. 12 mos. 24 mos. 80 mos. 
3. BC/M193 mos. 12 mos. 24 mos. 80 mos. 
4. BC/63 gr. mos. 12 mos. 24 mos. 80 mos. 
5. BC/XM287 mos. 12 moj. 24 mos. 80 mos. 
6. BC/WAMBEE mos. 12 mos. 24 mos. 80 mos. 
7. XM233/XM732 32 mos. 12 mos. 24 mos. 68 mos. 
8. XM234/XM732 32 mos. 12 mos. 24 mos. 68 mos. 
9. XM235/XM732 32 mos. 12 mos. 24 mos. 68 mos. 
10. BC/XM732 32 mos. 12 mos. 24 mos. 68 mos. 
11. BC/M80 41 mos. 12 mos. 24 mos. 77 mos. 

The 32 month RDT&E schedule tasks are: 

1. Correct design deficiencies revealed during Validation Test- 
ing of Selected weapon mechanism. 

2. Confirm that the resultant weapon design meets performance 
requirements by conducting the Research and Development Accep- 
tance Test (RDAT) and evaluating the results. 

3. Complete the Technical Data Package for Limited Production 
(TDP/LP). 

4. Fabricate 100 prototype weapons in accordance with TDP/LP 
for Development Testing and Operational Testing (DT-II/OT-II) . 

5. Conduct DT-II/OT-II and evaluate results. 

6. Conduct In Process Review for Limited Production (IPR/LP). 

7. Type Classify the weapon for Limited Production (TC/LP). 
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The 41 month RDT&E schedule addresses the same tasks as the 
32 month schedule plus the addit .onal tasks required to con- 
vert the subject weapon mechanism from the XM732, 6mm round to 
the M80, 7.62mm round.  The 41 month RDT&E schedule tasks are: 

* 1.  Redesign the selected mechanism concept to function with 
the M80 series ammunition. 

2. Fabricate 10 prototype weapons, 3 for Preliminary Testing 
and 7 for DT-I/OT-I. 

3. Conduct a limited DT-I/OT-I of approximately 4 months 
duration to develop data required to confirm the performance 
potential in accordance with SAW requirements. 

4. Evaluate DT-I/OT-I data and determine performance poten- 
tial and design deficiencies to be corrected. 

5. Correct design deficiencies and prepare preliminary TDP. 

6. Confirm that the resultant weapon design meets performance 
requirements by fabricating 4 prototype weapons, conducting 
the RDAT and evaluating the results. 

7. Complete the TDP/LP. 

8. Fabricate 100 prototype weapons in accordance with TDP/LP 
for DT-II/OT-II. 

i 

■ 

9. Conduct DT-IX/OT-II  and evaluate results. 

10. Conduct  IPR/LP. 

11. Type Classify the weapon for Limited Production (TC/LP). 

The 44 month RDT&E schedule addresses the same tasks as the 32 
month schedule plus the additional tasks required to convert 
the subject weapon mechanism from the XM732 6mm round to the 
alternate 5.62mm round listed.  (Note that this schedule is 
applicable to both options of the FN weapon because of the 

,     lack of indepth performance data and known mechanical failures 
in limited firing tests). The 44 month RDT&E schedule tasks 
are: 

1. Redesign the selected mechanisms concept to function 
reliably with the lower impulse of the selected 5.56mm ammuni- 
tion. 

2. Fabricate 11 prototype weapons, 4 for Preliminary Testing 
and 7 for DT-I/OT-I. 

>*mav&mmimnwm*/mmimt0iittf , 



3. Conduct a limited DT-I/OT-I of approxiraatoly  4 months 
duration to develop data required to confirm the performance 
potential  in accordance with SAW requirements. 

4. Evaluate DT-I/OT-I data and determine performance poten- 
tial  and design deficiencies to be corrected. 

5. Conduct IPR prior  to completing Engineering Development. 

6. Correct design deficiencies  and prepare preliminary TDP. 

7. Confirm that  the resultant weapon design meets performance 
requirements by  fabricating  4 prototype weapons,  conducting 
the RDAT and evaluating the results. 

8. Complete the TDP/LP. 

9.  Fabricate 100 prototype weapons in accordance with TDP/LP 
for DT-II/OT-il. 

10. Conduct DT-II/OT-II and evaluate results. 

11. Conduct IPR/LP. 

12. Type Classify the weapon for Limited Production (TC/LP). 

The Limited Production schedule includes completion of the 
following tasks in accordance with the TDP/LP. 

1. Fabricate Tooling. 

2. Order Materials. 

3. Establish a production rate of 100 weapons per month. 

4. Produce 1000 weapons. 

5. Conduct DT-III/OT-III and evaluate results. 

6. Update the TDP for Full Scale Production (TDP/FSP). 

7. Conduct IPR for Full Scale Production. 

8. Type Classify the weapon for Full Scale Production. 

*«*v<-/,«'v.*ti* mm 



The Full Scale Production   (FSP)   Schedule includes completion 
of the following tasks to establish a production rate of 2000 
weapons per month and product  42,000 weapons: 

1. Prepare Request for Proposal   (RFP)   for FSP. 

2. Conduct Pre-Contract Award Survey. 

3. Award Contract. 

4. Design,   fabricate  and install tooling. 

5. Procure materials. 

6. Product 42,000 weapons. 

7. Monitor Production. 

8. Accept Weapons. 
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RepreseuLdtive Life Cycle Cost estimates were prepared for 
11 of the 17 combinations of Weapon and Ammunition follows: 

1.  Estimated Life Cycle Costs for the Weapon only are: ($K) 

Weapon Mechanism       Ammunition    Estimated 

1. M16A1 M193 No 
2. Ml 6 Al WAMBEE NO 
3. Pabrique Nationale (FN) M193 $42,266 
4. FN 5.56inm 63 gr. $42,344 
5. Best Conceptual (BC) M193 $40,642 
6. BC 5.56mm 63 gr. $40,710 
7. BC XM287 $40,«16 
8. BC WAMBEE $40,582 
9. XM233 XM732 $43,146 
10. XM234 XM732 $42,419 
11. XM235 (mareraont) XM732 $32,959 
12. XM235 (Philco-Ford) XM732 $34,879 
13. BC XM732 $39,341 
14 1114 M80 No 
15. M14A1 M80 NO 
16. 146 0 M80 NO 
17. BC M80 $41,176 

2. The following two weapons (considering the weapons only) 
gave the lowest Life Cycle Weapon Cost (Lowest Cost First): 

SAW Candidates 

1. XM235/XM732 
2. BC/XM732 

$K 

$32,959-$34,879 
$39,341 

3.  Further examination of the Life Cycle Cost Data reveals 
the following three weapons (considering the weapons only) 
had the lowest RDT&E cost prior to entering Limited Production: 

$K 
1. XM235 (East Coast)/XM732     $6,989 
2. XM233/XM732 $7,495 
3. BC/XM732 $8,218 

4.  Estimated Life Cycle Ammunition Costs for 609,000,000 rounds 
are; 

1. 5.56inm M193/M196 
2. 5.56mm H&K  68  grain 
3. 5.56iiun 68 grain Conceptual 

15 
$48,835.7 
$55,744.1 
$55,903.9 
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4. 5 
5. 5 
6. 6 
7. 7 
8. 6 

56inm 63 gr. Coi. ,-Udl         $61,600.5 
56nun FN 63 grai $61,707.1 
OOmm Brass XM732 $63,563.6 
62min M80/M62 $74,720.7 

6.00nun Steel XH732 $82,474.3 

5. An explanation of the rationale used in compiling the 
estimated program costs is presented in the body of this 
r^ort. 

6. The best Coi. ?eptual Weapon   (BC)   appears in both the most 
favorable Life Cycle Weapon Cost Group  and the most favorable 
RDT&E Cost Group. 

7. The Fabrique Nationale (FN)  Weapon is estimated to require 
about the  same development effort  and production effort as  the 
BC Weapon but  incurs known additional costs in the form of 
royalties  and  licenses. 

8. The XM235  presents the  lowest Life Cycle Cost of all SAW 
weapons. 

9. The original SAW Weapon concepts are known to require some 
modification to incorporate new or additional design features, 
however a substantial performance data base and validated per- 
formance analysis technique is available to predict the effec- 
tiveness of proposed modifications with considerable accuracy 
and thus  minimize unanticipated expenses. 

10. The Fabrique Nationale Weapon will  require considerable 
redesign  and analysis to correct known mechanical  and structural 
failures  experienced in very  limited firing tests.     At the pres- 
ent there  is almost a complete absence of  significant Engineering 
and Production data on this weapon,  specifically  lacking are: 

a. Engineering and/or Production Drawings. 
b. Engineering analysis of the weapon mechanism. 
c. A substantial weapon performance data base or even 

adequate  test reports. 
d. Validated analytical  techniques  for predicting weapon 

performance. 
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The absence of  the  above  information makes  accurate prediction 
of the effectiveness of  proposed modifications very difficult 
and thus maximizes   the probability of incurring  a substantial 
unanticipated increase  in expense of time and funds. 

11.    The Best Conceptual  Weapon is based on a combination of 
the features of  the  original SAW Weapons plus  some additional 
modifications.     Since there is a substantial  amount of vali- 
dated Engineering information available on each of  these 
Weapons  it appears  that adequate prediction of  the effective- 
ness of most proposed modifications may  be made  and that un- 
anticipated major increases in expense of time  and funds will 
be avoided. 

CONCLUSIONS ; 

1. The Best Conceptual Weapon   (BC)   compares  favorably rela- 
tive to both Life Cycle Cost and RDT&E Cost. 

2. The FN  and  BC weapons  have comparable RDT&E Costs but the 
FN weapon will  incur additional royalty  and  license costs. 

3. The XM235 has  the lowest Life Cycle Costs  of  all Weapons. 

4. Development of  the XM233,  XM234 or  the XM235 minimizes 
risk of unanticipated increases in time  or cost. 

5. The FN Weapon is presented with negligible supporting en- 
gineering data,   therefore development invites a maximum risk 
of unanticipated major increases  in time and cost. 

6. The BC Weapon development is supported extensively by 
existing engineering data and promises  the features and per- 
formance necessary  for a superior SAW weapon can be incorpor- 
ated while avoiding major unanticipated  increases  in time and 
cost. 

RECOMMENDATIONS; 

1. It is  recommended that the Estimated Life Cycle Costs and 
the RDT&E Costs  shown for  the Best Conceptual Weapon   (BC)   com- 
bined with the XM732 ammunition be considered as  representative 
of the costs for the weapon-ammunition combination which most 
completely  addresses the  SAW requirements. 

2. It is  further recommended that the Best Conceptual Weapon 
(BC)  Cost Estimates  are most representative of the probable 

weapon costs which will be incurred in developing a superior 
SAW weapon regardless of  the ammunition  selected. 
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The following regulations and Standards were used for guidance 
in preparing the subject Cost Estimates: 

AR37-18 

AR70-1 

AR70-32 

"Weapon/Support Systems Cost Categories 
and Elements" 

"Army Research and Development" y 

"Work Breakdown Structures for Defense 
Material Items" 

Mil-Std-881 "Work Breakdown Structures for Defense 
Material Items" 

Letter of Instruction (LOI) for Implementing the New Material 
Acquisition Guidelines dated 23 August 1972. 

10 
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SUPPORTING  RATIONALE 
LIFE CYCLE COSTS-WEAPON 

The "Summary of Performance/Physical Characteristics-SAWS 
Candidates" lists the following Mechanism/Ammunition candidate 
systems: 

1. M16A1/M19 3 
2. M16A1/WAMBEE 
3. FN/M193 
4. FN/63gr. 
5. BC/M193 
6. BC/ 63 gr. 
7. BC/XM287 
8. BC/WAMBEE 
9. XM233/XM732 
10. XM234/XM732 
11. XM235/XM732 Low Cost Area Contractor 
12. XM235/XM732 High Cost Area Contractor 
13. BC/XM732 
14. M14/M80 
15. M14A1/M80 
16. M60/M80 
17. BC/M80 
Also listed are: 
18. MN Requirement 
19. Recommended Value 

Items numbered  1,   2,   14,   15,  16,   18  and  19 are not addressed. 

The following individual Summary Sheets  give brief statements 
of rationale and identify  specific Support Packages wherein more 
detailed information is presented. 
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FN/M193 
SUMMARY SHEET 

A. RDT&E 

t   Pack I-B 1)  Phase I effort is assumed equivalent to that required 
to convert an existing 6MM SAW candidate to 5.56MM.  Time 
required 12 months since most of a standard validation 
effort must be performed to establish data to evaluate 
performance potential. 

Pack II=E 2)  Phase II effort is assumed equivalent to that re- 
quired for a Best Concept weapon contracted by an average 
U.S. Contractor. 

3)  A license fee of $660,000 and a data package at 
$396,000 is required by Fabrique Nationale. 

B. Limited Production (1000 weapons) 

1) Royalty of $660,000 for first 50,000 weapons is asked 
by FN, i.e. $13.20 per weapon or $13,200 for 1000 weapons. 
This is rounded up to $14,000. 

Pack III-D 2) Investment Non Recurring is assumed equal to a Best 
Concept effort and is an average of XM233, XM234, and XM 
235 estimated costs. 

3)  Investment Recurring is assumed equal to a Best Con- 
cept effort with material cost reduced proportional to the 
Impulse ratio of the XM193 coid XM732 rounds thus, 27.29 
(1.3-1.57}=4.69, a conservative $4,000 reduction is assumed. 
(  1.57  ) 

C. Full Scale Production (42,000 weapons) 

Pack IV-D 1)  Contract effort is assumed equal to Best Concept effort 
with the material cost reduced proportional to the Impulse 
ratio of the XM193 and the XM732 rounds.  A $197,000 re- 
duction is assumed. 

2) In-house engineering support is assumed to require 2.5 
men for 24 months or $200,000. 

3) Royalty is prorated at $13.20 per weapon for 42,000 
weapons and rounded down to $554,000. 

53 



FN/63 GRAIN 
SUMMARY SHEET 

RDT&E 

Pack I-B    1) Phase I effort is assumed equivalent to that re- 
quired to convert a 6.0MM SAW candidate to 5.56MM. 
Time required 12 months since most of a standard 
validation effort must be performed to establish data 
to evaluate performance potential. 

Pack II-E  2)  Phase II effort is assumed equivalent to that required 
for a Best Concept Weapon contracted by an average U.S. 
Contractor. 

3)  A license fee of $660/000 and a data package at 
$396,000 is required by Fabrique Nationale. 

B. Limited Production (1000 weapons) 

1) Royalty of $660,000 for first 50,000 weapons is 
asked by FN i.e. $13.20 per weapon or $13,200 for 1,000 
weapons this is rounded up to $14,000. 

Pack III-D 2)  Investment Non Recurring is assumed equal to a Best 
Concept effort and is an average of XM233, XM234 and XM235 
estimated costs. 

Pack III-D 3)  Investment Recurring is assumed equal to a Best 
Concept effort with material cost reduced proportional 
to Impulse ratios  of the 5.56, 63 grain FN round and 
the XM732 round thus, 27.29 (1.39-1.57)=-3.13, a conser- 
vative $3000 reduction is   - 1.57    assumed. 

C. Full Scale Production (42,000 weapons) 

Pack IV-D  1)  Contract effort is assumed equal to Best Concept 
effort with material cost reduced proportional to 
Impulse ratio. A $131,000 reduction is assumed. 

2) In-House engineering support is assumed to require 
2.5 men for 24 months or $200,000. 

3) Royalty is prorated at $13.20/weapon for 42,000 
weapons and rounded down to $554,000. 
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BC/M193 
SUMMARY   SHEET 

A.      RDT&E 

«   Pack   1-13 

Pack  II-E 

1) Phase  I  effort  is that required to convert a 6MM 
SAW candidate  to  5.56MM.    Time required is   12 months 
since most of  a standard validation effort must be 
performed to establish data to evaluate performance 
potential. 

2) Phase  II  effort is assumed to be  the average of the 
XM233,  XM23 4  and XM235 efforts performed by an average 
U.S.  Contractor. 

3)   Not applicable. 

B.    Limited Production   (1000 weapons) 

1) Not applicable. 

Pack III-D 2)  Investment Non Recurring is assumed to be the aver- 
age of XM233, XM234 and XM235 efforts performed by an 
average U.S. Contractor. 

Pack III-D 3)  Investment Recurring is assumed to be the average of 
XM233, XM234 and XM235 efforts with a material cost re- 
duction proportional to the Impulse ratios of M193 
versus 6MM thus 27.29 (1.3-1.57)=-4.69, a conservative 

1.S7 
$4000 reduction is assumed. 

C.  Full Scale Production (42,000 weapons) 

Pack IV-D  1)  Contract effort is assumed to be the average of XM233, 
XM234 and XM235 efforts with the material cost reduced 
proportional to the Impulse Ratio.  A reduction of 
$197,000 is assumed. (42,000 x -.4169= -$196,980) 

2) In-House engineering support is assumed to require 
2.5 men for 24 months or $200,000. 

3) Not applicable. 
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BC/63 grain 
SUMMARY SHEET 

A. RDT&E 

Pack I-B   1) Phase I effort is required to convert a 6MM SAW 
candidate to 5.56MM. Time required is 12 months since 
most of a standard Validation effort must be performed 
to establish data to evaluate performance potential. 

Pack II-E  2) Phase II effort is assumed to be the average of 
the XM233, XM23 4 and XM235 efforts performed by an 
average U.S. Contractor. 

3)  Not applied. 

B. Limited Production   (1000 weapons) 

1) Not applied 

Pack III-D 2) Investment Non Recurring is assumed to be the average 
of XM233, XM234 and XM235 efforts performed by an average 
U.S. Contractor. 

Pack III-D 3)  Investment Recurring is assumed to be the average of 
XM233, XM234 and XM235 efforts with a material cost re- 
duction proportional to the Impulse ratio of 5.56, 63 
grain versus 6MM.  Thus 27.29 (1.39-1.57)=-3.13y a con- 
servative $3000 reduction is     1.57    assumed. 

C. Full Scale Production (42,000 weapons) 

Pack IV-D  1) Contract effort is assumed to be the average of 
XM233, XM234 and XM235 efforts with the material cost 
reduced proportional to the Impulse ratio (42000 x -3.13)= 
r$131,460).  A reduction of $131,000 is assumed. 

2) In-house engineering support is assumed to require 2.5 
men for 24 months or $200,000. 

3) Not applied. 



BC/XM287 
SUMMARY SHEET 

A. RDT&E 

Pack I-B   1)  Phase I effort is required to convert a 6MM SAW 
candidate to 5.56MM.  Time required is 12 months since 
most of a standard Validation effort must be performed 

• to establish data to evaluate potential performance. 

Pack II-E  2)  Phase II effort is assumed to be the average of the 
XM233, XM234 and XM235 efforts performed by an average U.S. 
Contractor. 

3)  Not applicable. 

B. Limited Production (1000 weapons) 

1) Not applicable 

Pack III-D 2) Investment Non Recurring is assumed to be the average 
of XM233, XM234 and XM235 efforts performed by an average 
U.S. Contractor. 

Pack III-D 3)  Investment Recurring is assumed to be the average of 
XM233, XM234 and XM235 efforts with a material cost re- 
duction proportiona] to the Impulse rations of XM287 vs. 
XM732 rounds thus 27.29 (1.50-1.57)= -1.22,  a conservative 
$1000 reduction is assumed.. 1.57 

C. Full Scale Production (42,000 weapons) 

Pack IV-D  1)  Contract effort is assumed to be the average of XM233, 
XM234 and XM235 efforts with the material cost reduced 
proportional to the XM287 versus XM732 Impulse ratio thus, 
(42,000 x -$1.22= -$51,200). A reduction of $51,000 is 
assumed. 

2) In-house engineering support is assumed to require 2.5 
* men for 24 months or $200,000. 

3) Not applicable. 
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BC/WAMfi£E 
SUMMARY SHEET 

A. RDT&E 

Pack I-B   1)  Phase I effort is required to convert a 6MM SAW can- 
didate to the 5.56 WAMBEE.  Time required Is 12 months 
since most of a standard Validation effort must be per- 
formed to establish data to evaluate potential performance. 

Pack II-E  2)  Phase II effort is assumed to be the average of the XM 
233, XM234 and XM235 efforts performed by an average U.S. 
Contractor. 

3)  Not applicable. 

B. Limited Production (1000 weapons) 

1) Not applicable 

Pack III-D 2) Investment Non-Recurring is assumed to be the average 
of XM233, XM234 and XM235 efforts performed by an average 
U.S. Contractor. 

Pack III-D  3)  Investment Recurring is assumed to be the average of 
XM233, XM234 and XM235 efforts with a material cost re- 
duction proportional to be Impulse ratio of the WAMBEE 
versus XM732 rounds, thus 27.29 (1.23-1.57)«-5.91.  A 
reduction of $5000 is assumed.   ' 1.57 

C. Full Scale Production (42,000 weapons) 

Pack IV-D   1)  Contract effort is assumed to be the average of XM233, 
XM234 and XM235 efforts with the material cost reduced 
proportional to the WAMBEE versus XM732 Impulse ratio, thus, 
(42,000 x -$5.91=-$248,200).  A reduction of $248,000 is 
assumed. 

2) In-house engineering support is assumed to require 2.b 
men for 24 months or $200,000. 

3) Not applicable. 
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XM233/XM732 
SUMMARY   SHEET 

A.     RDT&E-To be performed by Maremont Corp. 

1)    A very minimal Phase I effort is assumed as being 
part of the Phase II  effort. 

Pack II-A     2)     The Phase  II  effort  is summarized as  follows: 

Dev.Eng.Hrs.     PEP Eng.Hrs. 

Contract 
In-House 
Total 

83,856 
52,526 

136,382 

38,503 
32,055 
70,558 

Total Man Hrs. 

122,359 
84,581 

206,940 

Total elapsed time is 32 months. 

3)  No foreign license included. 

B. Limited Production (1000 weapons) 

1) No foreign royalty included. 

Pack III-A 2)  Investment-Non Recurring is detailed in Package III-A. 

3)  Investment-Recurring is detailed in Package III-A. 

C. Full Scale Production (42,000 weapons) 

Pack IV-A 1)  Contract effort to produce 42,000 weapons is pro-rated 
from the 80,000 weapon estimate detailed in Support Package 
IV-A. 

2) In-house engineering support is estimated to require 
2.5 men for 24 months or $200,000. 

3) No Foreign royaltys are included. 
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38 ,503 120 ,748 
32 ,055 83 ,481 
70 ,558 204 ,229 

XM234/XM732 
SUMMARY   SHEET 

A. RDT&E-To be performed by Philco-Ford. 

1)     A very minimal Phase  I  effort is assumed as being 
included  in the Phase II  effort. 

Pack  II-B       2)     The Phase II effort  is  summarized as  follows: 

Dev.  Eng.   Hrs.       PEP Eng.  Hrs.     Total Hrs. 

Contract 82,245 
In-House 51,426 
Total 133,671 

3)  No foreign license cost included. 

B. Limited Production (1000 weapons) 

1) No foreign royalty cost included. 

Pack III-B  2)  Investment-Non Recurring is detailed in Package III-B. 

3)  Investment Recurring is detailed in Package III-B. 

C. Full Scale Production (42,000 weapons) 

Pack IV-B  1)  Contract effort to produce 42,000 weapons is prorated 
from the 80,000 weapon estimate detailed in Support Package 
IV-B. 

2) In-house engineering effort is estimated to require 
2.5 men for 24 months or $200,000. 

3) No foreign royalty is included. 
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XM235/XM732 
SUMMARY SHEEX 

A. RDT&E-To be performed by a Low Cost Area Contractor. 

1) A very minimal Phase I effort is assumed as being 
.included in the Phase II effort. 

Pack II-C  2)  The Phase II effort is summarized as follows: 

Dev.Eng.Hrs.  PEP Eng. Hrs. Total Man Hrs 

Contract 75,800        38,503       114,303 
In-house 51,426        32,055        83,481 
Total 127,226 70,558       197,784 

3)  No foreign license cost is applicable. 

B. Limited Production (1000 weapons) 

1) No foreign royalty is applicable. 

Pack III-C 2)  Investment nonrecurring is detailed in Package III-C. 

3)  Investment recurring is detailed in Package III-C. 

C. Full Scale Production (42,000 weapons) 

Pack IV-C  1)  Contract effort to produce 42,000 weapons is prorated 
from the 80,000 weapon estimate detailed in Support Package 
IV-C. 

2) In-house engineering support effort is assumed to re- 
quire 2.5 men for 24 months or $200,000. 

3) No foreign royalty is applicable. 
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XM235/XM732 
SUMMARY SHEET 

A. RDT&E-To be performed by a High Cost ^.rea Contractor. 

1)  A very minimal Phase I effort is assumed as being 
included in the Phase II effort. 

Pack II-D  2)  The Phase II effort is summarized as follows: 

Dev.Eng.Hrs.    PEP nrs.     Total Hrs. 

Contractor 75,800 38,503 114,303 
ln-Hou:je 50,788 32,055 82,843 
Total 126,588 70,588 197,146 

3)     No  foreign license cost   is  applicable. 

B. Limited Prodaction   (1000 weapons) 

1) No foreign royalty is  applicable. 

Pack III-C     2)     Investment non-recurring  is  detailed in  Package  III-C. 

3)     Investment recurring  is detailed  in Package III-C. 

C. Full Scale Production   (42,000 weapons) 

Pack IV-C       1)     Contract effort  to produce  42,000 weapons  is prorated 
from the  80,000 weapon estimate detailed in Support Package 
IV-C. 

2) In-house engineering  support effort is  assumed  to require 
2.5 men  for  24 months at  a cost of  $200,000. 

3) No  foreign royalty is  applicable. 
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BC/XM732 
SUMMARY SHEET 

A. RDT&E-To be performed by an average U.S. Contractor lo- 
cated on the West Coast with Engineering hourly rate of 
$6.69 per hour and Engineering Overhead of 184%. 

1)  A very minimal Phase I effort is assumed as being 
included in the Phase II effort. 

Pack II-E  2)  The Phase II effort is summarized as follows: 

Dev.Eng.Hrs. PEP Hrs. Total Man Hrs. 
Contract        79,425 38,503 117,928 
In-House        51,542 32,055 83,597 
Total         130,967 70,558 201,525 

3)  No foreign license cost is applicable. 

B. Limited Production (1000 weapons) 

1) No foreign royalty is applicable. 

Pack III-D 2)  Investment Non-recurring is detailed in Package III-D. 

3)  Investment recurring is detailed in Package III-D. 

C. Full Scale Production (42,000 weapons) 

Pack IV-D  1)  Contract effort to produce 42,000 weapons is prorated 
from the average of the 80,000 weapon estimate detailed in 
Support Packages IV-A, IV-B, and IV-C. 

2) In-house engineering support effort is assumed to re- 
quire 2.5 man hours for 24 months at a cost of $200,000. 

3) No foreign royalty is included. 
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BC/M80 
SUMMARY   SHEET 

A. RDT&E 

Pack I-A   1)  Phase I effort is required to convert a 6MM SAW can- 
didate to the 7.62MM M80 round.  Time required is 9 months      * 
since a portion of the Validation effort must be performed 
to establish data to evaluate potential performance. 

Pack II-E  2)  Phase II effort is assumed to be the average of the , 
XM233, XM234 and XM235 efforts performed by an average 
U.S. Contractor. 

3)  Not applicable. 

B. Limited Production (1000 weapons) 

1) Not applicable 

Pack III-ü 2) Investment Non-recurring is assumed to be the average 
of XM233, XM234 and XM235 efforts performed by an average 
U.S. Contractor. 

Pack III-u 3)  Investment Recurring is assumed to be the average of 
XM233, XM234 and XM235 efforts with a material cost increase 
proportional to the Impulse ratio of the M80 versus the XM 
732 rounds, thus 27.29 (2.3-1.57)=12.69. An increase of 
$13,000 is assumed.      1.57 

C. Full Scale Production (42,000 weapons) 

Pack IV-D  1)  Contract effort is assumed to be the average of XM233, 
XM234 and XM235 efforts with material cost increased pro- 
portional to the M80 versus the XM732 Impulse ratio, thus 
(42,000 x $12.69=$532,980).  An increase of $533,000 is 
assumed. 

2) In-house engineering support is assumed to require 
2.5 men for 24 months or $200,000. 

3) Not applicable. 

64 



APPENDIX 2 

BASIC ESTIMATED COST PACKAGES 

^jiftftjjfrflfi. mMmmwy* 



NUMBER I-A 

BASIC ESTIMATED COST PACKAGE 
ADVANCED/ENGINEERING DEVELOPMENT 

7.62MM CONVERSION FROM 6.00MM 

9 MONTHS EFFORT 
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PHASE I 
-7.62MM- 
RATZONALE 
IN-HOUSE 

VALIUATION ENGINEERING (VAL) FOR 
EXTENDED ENGINEERING DEVELOPMENT (ED) 

RATIONALE: It is assumed that one type of weapon mechanism has 
been selected for conversion to 7.62MM NATO from the SAW 6.00MM 
ammunition. 

The major Validation type effort will be contracted as part of 
the Engineering Development effort and will entail redesign of 
the mechanism to accept the 7.62MM ammunition and conduct those 
portions DT-I/OT-I necessary to develop data required to confirm 
performance potential in accordance with SAW requirements. 

Time of this effort 5 months FY75, 4 months FY76, for a total of 
9 months. 

Engineering 
DT-OT/APG 

TOTAL 

FY75 

155,926 

155,926 

FY76 

142,174 
92,492 

234,667 

Total (VAL/ED) 

$298,100 
92,492 

$390,592 

1-H/l (VAL/ED)-9 
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PHASli   I 
-7.62MM- 
RATIONALE 
IW-HOUSE 

VALIDATION  ENGINEERING(VAL)FOR 
EXTENDED  ENGINEERING DEVELOPMENT   (ED) 

In-House Staff FY75(5 mos) FY76(4 mos) 

Title Grade Hrs i Hrs i 
Project Eng 14 750 9,435 600 7,548 

Mech. Eng 13 750 8,048 600 6,434 

Mech. Eng 12 1500 13,635 1200 10,908 

Mech.Eng.Tech 11 1500 11,445 1200 9,156 

U.A. Tech 11 -0- -0- -0- -0- 

Mech.Eng.Tech 9 750 4,748 600 3,798 

Draftsman 7 750 3,893 600 3,114 

Draftsman 5 750 3,143 600 2,514 

Math Analyst 12 750 6,818 600 5,454 

RAM Eng 12 750 6,818 600 5,454 

Q.A. Eng 12 750 6,818 600 5,454 

U.A. Tech 12 -0- -0- -0- -0- 

Model Maker WB 750 5,723 600 4,578 

Direct Labor Fy75 9,750 $80,524 

FY76 7800 $64,412 

Total Direct Lab (VAL) 17,550 Hrs $144 936 

Overhead (85%) 
FY75 
FY76 

$68 
54 

,446 
750 

Total Overhead    $123,196 

L-H/2(VAL/ED)-9 
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■ < 

(VAL/EÜ) ENGINEERING 

RATIONALE: Engineering Material costs cover office supplies, 
drafting paper, etc. and is estimated at $100/month. 

FY75 5 x 100 500 

FY76 4 x 100 400 

TOTAL 900 

l-H/3(VAL/ED)-9 



(VAL/ED) IN-HOUSE-OTHER DIRECT COSTS 

RATIONALE: Other Direct Costs are assumed to consist of 
Computer Expenses at $600 per month and Travel expenses as 
broken down on the following page. 

A. Computer Expense 

FY75 5 x 600 $3,000 

FY76 4 x $600 2,400 

TOTAL $5,400 

B.  Travel Expense 

FY75 

Fy76 

TOTAL 

$ 3,456 

20,212 

$23,668 

C.  Total Ü.D.C. 

FY75 

FY76 

TOTAL 

$6,456 

22,612 

$29,068 

l-H/4(VAL/ED)-9 
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(VAL/ED IN-HOUSE TRAVEL COST 

Estimate of Travel Cost (West Coast Contractor) 

FY75 FY76 
1. Design Reviews at Contractor         3 3  trips 

3 days 3 men x $35/day              $945 $945 
Car Rental 2 days-$60/trip          $180 $180 
Air Fare $2 59 x 3 men/trip        $2,331 $2,331 

2. Support of APG Test (DT-I) 100 days 
1 man x $35/day $3,500 
Car Rental $30/day $3,000 
Air Fare $141 x 12 trips $1,692 

3. Support of Ft. Benning Test (OT-I) 100 days 
1 man x $35/day $3,500 
Car Rental $30/day $3,000 
Air Fare $172 x 12 trips $2,064 

Total/FY                          $3,456 $20,212 

TOTAL(VAL/ED) TRAVEL $23,668 

l-H/5 (VAL/ED)-9 
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PHASE I 
-7.62MM- 
RATIONALE 

CONTKACTOR (WEST COAST) 
VALIDATION ENGINEERING (VAL) FOR 

EXTENDED ENGINEERING DEVELOPMENT (ED) 

RATIONALE:  It is assumed that the contractor is required to con- 
very one existing 6.00MM SAW candidate weapon mechanism into a 
7.62iyiM weapon and repeat the performance of the Research and De- 
velopment Acceptance Test.  The contractor will supply 3 proto- 
type weapons for contractor tests and 7 prototype weapons for 
DT-I/OT-I testing plus limited technical support. 

This contractor effort will be included in the Erqineering De- 
velopment Contract and will represent the time p' :iod of 5 months 
in FY75 and 4 months in FY76. 

The contractor's Engineering Costs are broken down ar 'oL-ows: 

1. (VAL/ED) Engineering 
1.1 Direct Labor 
1.2 Overhead 
1.3 Material 
1.4 O.D.C. 

2. Prototypes 
21. 3 Preliminary 
2.2 7 DT/OT 

3. System Management (1.7 men) 5 mos 
150 x 1.7 x $27.03/mo. 

4. Total Contract(VAL/ED) 

5. Contract Price (10% 
Profit) 

FY75 FY76 TOTAL 

220,111 196,180 $416f29i 
75,263 60,210 135,473 

138,484 110,786 249,270 
1,000 800 1,800 
5,364 24,384 29,748 

$101,000 
45,000 -ei- 45,000 
-0- se,000 56,000 

) 5 mos. 4 mos. 
34,463 27,571 $62,034 

299,574 279,751 $579,325 

329,531 307,726 $637,257 

A-l(VAL/ED)-9 
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PHASE I 
-7.62MM- 
RATIONALE 

CONTRACTOR 
VALIDATION ENGINEERING (VAL) FOR 

EXTENDED ENGINEERING DEVELOPMENT (ED-9) 

Engineering Direct Labor (15x150x5) 

An average Contractor's Hourly Rate of $6.69 is assumed. 
FY75 (5 months)   11,250 hrs. $75,268 
FY76 (4 months)    9,000 hrs 60,210 
Total (VAL/ED)    20,250 hrs $135,473 

Engineering Overhead 

An average Contractor's Overhead of 184% is assumed. 
FY75 $138,484 
FY76 110,785 
Total (VAL/ED) $249,270 

Engineering Material (Paper, Supplies, etc) $200/month. 
FY75 (5 months) $  1,000 
FY76 (4 months) 800 
Total (VAL/ED) ^  1,800 

Engineering Other Direct Charges. 
FY75 $  5,364 
PY76 24,384 
Total (VAL/FO) $ 29,748 

A-2 (VAL/ED)-9 
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PHASE I 
-7,62MM- 
RATIONALE 

CONTW.CTOR 
(VAL/ED) 

RATIONALE:    .or Direct Charges to Engineering 

A.  Computer $600 Month 

FY75 (5 months) 
FY76 (4 months) 
Total Computer 

B.  Travel 

1. Informal Reviews at RIA 
3 days x 2 men x $35/day 
Car Rental 2 day-$60/trip 
Air Fare $259 x 2 men 

2. Support Of APG Test (DT-I) 
1 man x $35/day 
Car Rental-$3O/'iay 
AirFare $355 x 10 trips 

3. Support Ft. Benning Test 
1 man x $35/day 
Car Rental $30/day 
Air Fare $307 x 10 trips 

4. Total Travel/FY 

5. TOTAL TRAVEL 

FY75 

3 
$ 630 

130 
$1554 

$2364 

$ 3,000 
$ 2,400 
$ 5,400 

FY76 

3 
$ 630 
$ 180 
$1554 

100 days 
$3500 
$3000 
$3550 

100 days 
$3500 
$3000 
$3070 

$21,984 

$24,348 

C. Other Direct Charges to Engineering Summary 

FY75 

Computer 
Travel 
TOTAL O.D.C. 

3,000 
2,364 

$5,364 

F^76 

2,400 
21,984 

$24,384 

TOTAL 

5,400 
24,348 

$29,748 

A-3(VAL/ED)-9 
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!                          INDEPENDENT GOVERNMENT COST ESTIMATE-RESEARCH AND DEVELOPMENT                         \ 
(AttCR 7IS-iJ) 
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PHASE   II 
-7.62MM- 
RATIONALE 
IN-HOUSE 

FSD   -   EXTENDED  ENGINEERING  DEVELOPMENT 

RATIONALE:     The  7.62nun SAW weapon is  judged  to have  6 areas re- 
quiring major redesign,   specifically: 

(1) Weight 
(2) Receiver 
(3) Gas System 
(4) Bolt/Operating Group 
(5) Firing Mechanism 
(6) Magazine 

The Major FSD-Enginetring effort to redesign these areas will 
be conducted 8 months of FY76, 3 months of 76/77 and 6 months 
of Fy77. 

The final 6 months of FY77 and 9 months of Fy78 will be used to fi- 
nalize detail design, testing, data acquisition, data processing, 
data evaluation and evaluation of proposed production related 
modifications in conjunction with the concurrent PEP Effort. 

Two basic prob lems appear to exist: 

(1) Increasing the size and strength of the weapon to accomo- 
date the 7.62MM round may increase weapon weight to an unaccept- 
able value. 

(2) If the locking lug area requires extensive modification 
to insure adequate weapon life an extensive redesign and testing 
of the operating mechanism may be required. 

1-H/l (FSD/ED)-9 
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PHASE   II 
-7.62MM- 

SUMMARY  OF  COSTS 
FSD-IN-HOUSE  ENGINEERING 

FY76    (8 months) 

76/77   (3 months) 

FY77   (12 months) 

FY78   (9 months) 

TOTAL 

$256,281 

92,935 

317,150 

221,385 

$887,751 

The above totals  are broken down as  to Direct Labor,  Overhead, 
Material,   and Other Direct Charges  on the  following pages of the 
section: 

l-H/2    (FSD/ED)-9 
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PHASE   II 
-7.62MM- 
IN-HOUSE 

FSD-IN-HOUSE  ENGINEERING 

The In-House FSD Engineering Team Effort is  sununarizod as  follows: 

FY76      76/77 
8 mos.    5 mos 

GRADE HRS     $   URS 

Proj, Eng 14 

Mech. Eng 13 

Mech. Eng 12 

Mech, Tech 12 5x2003=10,015 
3x1903= 5,709 

U.A. Tech 11 8 mos. 15,724 

Mech. Tech 9 3x190 

Draftsman 7 

Draftsman 5 

Math.Analy. 12 

RAM Eng. 12 

Q.A. Eng 12 

Q.A. Tech 12 

Model Maker 

FY77 FY78 
12 mos. 9mos. 

HRS    $ HRS    $ 

7x1903=13,321 
5x1200=   6,000 

12 mos.   19,321    9x1200=10,800 

Direct Labor FY76     15,724 $131,761 
FY76/77 5,709     $47,847 
FY77 19,321   $161,910 
FY78 10,800   $90,504 

Direct Labor   (FSD)   51,554  hrs    $432,022 
Overhead   (85%)            FY76 $112,002 

FY76/77       40,690 
FY77 137,624 
FY78 76,928 

Overhead   (FSD) $367,244 

l-H/3   {FSD/ED)-9 

80 
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PHASE II 
-7.62MM- 
IN-HOUSE 

GSD-EXTENDED ENGINEERING DEVELOPMENT 

RATIONALE:  Engineering Material Cost covers office supplies, 
drafting paper, etc., and is estimated at $100/münth. 

FY76 

FY76/77 

FY77 

Fy78 

TOTAL 

8 mos. x $100 

3 mos. x $100 

12 mos. x $100 

9 mos x $100 

$ 800 

300 

1200 

900 

$3200 

l-H/4 (FSD/ED)-9 
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PHASE  II 
-7.62MM- 
IN-HOUSE 

ESTIMATE  OF  TRAVEL  COST 
FSD-EXTENDED   ENGINEERING   DEVELOPMENT 

FY76 

A.   Reviews at West Coast 
Contractor 6 

3daysx3menx$35/day $1,890 
Car Rental  $60/trip 360 
Air Fare/$259  x  3 men     4,662 

B.   Support APG   (RDAT- 
DT-II) 

lmanx$35/dayx275 days 
lmanx$35/dayx30 days 
Car Rental $30/day x 275 
Air Fare $141 x 38 trips 

C. Support Ft. Benning 
OT-II 

1 man x $35/day x 180 days 
1 man x $35/day x 18 days 
Car Rental $30/day x 180 days 
Air Fare $172 x 24 trips 

TOTAL/FY 

TOTAL TRAVEL 

$6,912 

FY76/77 

!  630 
120 

1,554 

$2,304 

FY77 FY78 

$2,520 
480 

6,216 

$1,890 
360 

4,662 

275  days 

9,625 
1,050 
8,250 
5,358 

180 days 

6,300 
630 

5,400 
4,128 

$9,216 $47,653 

$66,085 

1H/5 (FSD/ED)-9 
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PHASE II 
-7.62MM- 
IN-HOUSE 

SUMMARY OF OTHER DIRECT COSTS 
FSD-EXTENDED ENGINEERING DEVELOPMENT 

RATIONALE:  Other Direct Costs are assumed to consist of Computer 
Expenses at $600 per month and Travel Expense based on a West 
Coast Contractor. 

A. Computer Expense 

Fy76 8 x $600 
FY76/77 3 x $600 
FY77 12 x $600 
FY78 9 x $600 

$4,800 
1,800 
7,200 
5,400 

I 
TOTAL $19,200 

B, Travel Exepnse 

FY76 
FY76/77 
FY77 
FY78 

$ 6,912 
2,304 
9,216 

47,653 

TOTAL $66,085 

C.  O.D.C./FY 

FY76/77 
FY77 
FY78 

$11,712 
4,104 

16,416 
53,053 

D.  TOTAL OTHER DIRECT CHARGES $85,285 

1/H6   (FSD/ED)-9 
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INDEPENDENT GOVERNMENT COST ESTIMATE-RESEARCH AND DEVELOPMENT 

(AMCR 7IS-JJ) 

1.    PHK^ARINC thr.TA'.LATION 

SARRI-LS-C 

2.    SUPPLIES OH Sf PVICfS TO ■! PPOCUPKO 

In-House PEP Extended Engineering Development 
7.62mm from 6.00nin 

4     SVSTEMOI SUPPORTED BY THIS PHOCURBMtNT 

Squad Automatic Weapon Program 

RESEARCH AND DEVELOPMENT 
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PHASE II 
-7.62MM- 
IN-HOUSE 
RATIONALE 

PEP EXTENDED ENGINEERING DEVELOPMENT 

The In-House PEP Engineering Team Effort is summarized as follows: 

8mos 3mos 12mos     9mos 
GRADE FY76 FY76/77 FY77      FY78 

Project Eng. 14 

Mech. Eng 13 

Mech Eng. 12 

Mech Tech 11 (4816x7.96= 

Mech Tech 

Draftsman 

Draftsman 

7 

5 

38,835) + 
(3500x7.59= 
26,565)=64_L900 

5x1125=5625 
3x688= 2064 
8 mos. 7689 

3x688=2064 
7x6.88=4816 

(5625x8.32=     2064x7.96=   5x700=  3500     9x700=6300 
46,800)   +       16,429 12 83T6 

(2064x7.96= 
16,429)=63,229 

Math Anal. 12 

*Eng Material 
TOTAL ENG MATERIAL 

Direct Lab FY76 
FY76/77 
FY77 
FY78 

$1200 $450 
$4800 

$1800 

6300x7.59=47,817 

$1350 

7689 $63,229 
2064 $16,429 

8316 $64,900 
6300 $47,817 

Total Direct Labor (PEP) 24,639 hrs  $192,375 

"Engineering Material Cost is estimated at $150/month. 

l-H/7 (PEP/ED)-9 
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Overhead (85%) 

Fy76 $53,745 

FY76/77 13,965 

FY77 55,165 

FY78 40,644 

Total Overhead 
(PEP) $163,519 

(l-H/8   (PEP/ED)-9 

86 
i i 
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PHASE II 
-7.62MM- 
RATIONALE 

IN-HOUSE-CONFIGURATION CONTROL BOARD 
PEP-EXTENDED ENGINEERING DEVELOPMENT 

RATIONALE: 

Control of Configuration Management will be assumed by the 
Government. 

A Configuration Control Board (CCB) will be established and 
will exercise its authority throughout the FSD period and po- 
tentially continue in the same manner at somewhat diminished 
levels of effort through the Limited Production and the Full 
Scale Production Periods. 

During the FSD period from 1 Nov 76 to 1 May 78 (32 months) 
the CCB will utilize the following people tothe extent indicated; 

40% Configuration Mgr 
40% Engineer 
20% Procurement Spec. 
20% U.A. Eng (Gages & 

SQUAPS) 
20% Maintenance Spec. 
20% Supply Spec. 

TOTAL 

These expenses occur as follows; 

Grade Hrs 

1920 

$DL 

24,154 

$Overhe 

14 20,531 
13 1920 20,602 17,511 
13 960 10,301 8,756 

13 960 10,301 8,756 
12 960 8,726 7,417 
11 960 7,325 6,^.26 

$DL 

$81,409 

$OH 

$69,197 

.Total 

FY76 8 months 20,352 17,299 37,651 
FY76/77 3 months 7,632 6,487 14,119 
FY77 12 months 30,528 25,949 56,477 
Fy78 9 months 22,897 19,462 42,359 

TOTAL (CCB) $150,606 

l-H/9 (PEP-CCB/ED)-9 
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PHASE II 
-7.62MM- 
IN-HOUSE 
RATIONALE 

PEP SUMMARY EXTENDED ENGINEERING DEVELOPMENT 

A. Engineering 

Direct Labor 
Material ($150/ 
month) 
Overhead (85%) 
O.D.C. (in FSD) 

TOTAL A 

FY76 

1,200 
53,745 

FY76/77    FY77 

63,229   16,429 

450 
13,965 

1,800 
55,165 

FY78 

1,350 
40,644 

TOTAL 

64,900   47,817   192,375 

4,800 
163,519 

118,174       30,844 121,865 89,811     $360.694 

B. Configuration Control 

Direct Labor 
Material   ($75/ 

month) 
Overhead   (85%) 
O.D.C.   (in FSD) 

TOTAL  B 

20,352 7,632 

600 
17,299 

225 
6,487 

38,251       14,344 

30,528 22,897 81,409 

900 675 2,400 
25,949 19,462 69,197 

57,377 43,034 ^$153,006 

A &  B 156,425       45,188 179,242       132,845 

TOTAL   IN-HOUSE  PEP $513,700 

l-H/10(PEP/ED)-9 
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NUMBER 1-3 

BASIC ESTIMATED COST PACKAGE 
ADVANCED/ENGINEERING DEVELOPMENT 

5.56MM CONVERSION FROM 6.00MM 
(INCLUDING FABRIQUE NATIONALE 63 GRAIN 5.56MM) 

12 MONTHS EFFORT 

\ 
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INDEPENDENT GOVERNMENT COST ESTIMATE-RESEARCH AND DEVELOPMENT 
(AUCH Tli-iJ) 

I.    PREPARING lh'T*.LATION 

SARRI-LS-C 

'•mmtfWrW^nlW^m&tion Engineering 
Contract to Convert to 5.56nini from 6.0mm 

4     SYSTCHfK«! SUPPORTRO «V  THIS PROCUREMtNT 

Squad Automatic Weapon System 

RESEARCH AND DEVELOPMENT 

COST CATEOORICS 

1 = 

MATEWIAL  

OVEWHEAO     

OTMER 

TOOLIMC 
oinecT LA»OR 

If 
I    N 

INCINffRINC, 
DIRECT LABOR ( MMH 

MATERIAL 

MOORS 

. iiiiiniiXnii ■.■■■■■ l.m 

■VII> ill iniii 

imi ■ ut*i*!***n 

OVERHEAD 

OTHER 

iTtTltl TIST ANO iVALUATIOM 

.TOTAL SYSTEMS MAMACHHMT 
COMSTRUCTION 

TRAINING 

OTHfR (5g*ciiy) 
TOTAL COST LESS «J AND A) 

II    i.^ I MM ■■.Ill 

RATE 

85% 

C AND A  
TOTAL COST 
PROFIT OH ME 

TOTAL PRICE 

• . WORK »REAKOOWN 
STRUCTURE LEVEL 

COST 

10 

ESTIMATE 

1.200 
164.267 
36.628 

92,497 

287 .MT 

t.    QUANTITY 

NA 

• .    ESTIMATE PREPARED 
A« OF 

30 November 1974 

REFERENCE 

n 

SCHEDULE 

PKMARKS 

12 Month Effort 
See I-H/1(Val/ED-12) Through I-H/5 (Val/ED-12) for rationale 

! TYPED NAME ANO TITLE 

I«.     PREPARING OFFICIAL 

! ROY F. SCHWEGLER 
Mechanical Engineer 

b.       NCVIEWING OFFICIAL 

c.      APPNOVINS OFFICIAL 

»IGNATURE EXTENSION 

4255 

AUr      FORM      lOlla.R 
"•"^W JUNTO   "'"■ " 

DATE 

30 Nov 74 
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PHASE I 
-5.56MM- 
RATIONALE 
IN-HOUSE 

VALIDATION (VAL) ENGINEERING 

RATIONALE: It is assumed that one type of weapon mechanism has 
been selected for conversion to 5.56mm M193 from the SAW 6.00mm 
ammunition. 

The major Validation effort will be to redesign the mechan- 
ism to accept the 5.56mm ammunition and conduct those portions 
of DT-I and OT-I necessary to develop data required to confirm 
performance potential in accordance with SAW requirements. 

*Engineering 
DT-1/üT-I 

TOTAL 

FY75 
158,229 
-0- 

Fy76 TOTAL 
237,122  395,351 
92,492  92,492 

158.229   329,164  487,843 

*Engineering costs are broken down as Direct Labor, Overhead, 
Materials, and Other Direct Charges on the following pages. 

1-H/l    (VAL/ED-12) 
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PHASE I 
-5.56- 

CONCEPTUAL 
IN-HOUSE 

VALIDATION ENGINEERING 

■ 

TITLE GRADE 
FY75(5 
HRS 

mos) 
$ 

(FY76(7 
HRS 

mos) 
S 

Project Eng 14 750 9,435 1050 13,209 

• 
Mech Eng 13 750 8,048 1050 11,267 

Mech Eng 12 1500 13,635 2100 19,089 

Mech Eng Tech 11 1500 11,445 2100 16,023 
■ 

Q.A. Tech 11 - - - - 

■ 

Mech Eng Tech 9 750 4,748 1050 6,647 

Draftsman 7 750 3,893 1050 5,450 
. 

Draftsman 5 750 3,143 1050 4,400 

-; 
Math Analyst 12 750 6,818 1050 9,545 

■ 

RAM Eng 12 750 6,818 1050 9,545 

Q.A. Eng 12 750 6,818 1050 9,545 

Q.A. Tech 12 - - - - 

i Model Maker 750 5,723 1050 8,012 

Direct Labor Fy75 
FY76 

9 ,750 80,524 
13650H rs. 112,732 

Total Direct Labor (VAL) 23,400 Hrs. $193, 256 

Overhead (85%) 
FY75  $68,445 
FY76   95,822 

Total Overhead 164,267 (123,200) 

l-H/2 (VAL/ED-12) 
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-5.56MM- 
IN-HOUSE 

(VAL) ENGINEERING MATERIAL 

RATIONALE:  Engineering Material costs cover office supplies, 
drafting paper, etc., and is estimated at $100 per month. 

FY75 

FY76 

TOTAL 

5 x 100 

7 x 100 

$500 

700 

$1200 

l-H/3 (VAL/ED-12) 
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-5.56MM- 
IN-HOUSE 

(VAL) IN-HOUSE-OTHER DIRECT COSTS 

RATIONALE:  Other Direct Costs are assumea to conjist of Computer 
Expenses at $600 per month and Travel Expense. 

A.  Computer Expense 

FYTS     5 x 600 

FY76     7 x 600 
TOTAL 

6.  Travel Expense 

FY75 

FY76 

TOTAL 

$3,000 

4,200 
$7,200 

$5,760 

23,668 

29,428 

C.  Total O.D.C./FY 

FY75 

FY76 

TOTAL 

$8,760 

27,868 

$36,628 

l-H/4 (VAL/ED-12) 
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1 
(VAL) 

-5.56MM- 
IN-HOUSE 

IN-HOUSE-TRAVEL COST 

Estimate of Travel Costs: 

FYTS FY76 

Review West Coast Contracts 
3 men x 3 days x $35/day 
Car Rental-$60/trip 
Air Fare $259 x 3 men/trip 

5 
1575 
300 

3885 

6 
1890 
360 

4662 

Support of APG Test (JT-I) 
1 man x $35/day 
Car Rental $30/day 
Air Fare $141 x 12 trips 

100 days 
3500 
3000 
1692 

Support of Ft. Henning Test (OT-I) 
1 man x $35/day 
Car Rental $30/day 
Air Fare $172 x 12 trips 

100 days 
3500 
3000 
2064 

TOTAL/FY 

TOTAL (VAL) TRAVEL 

$5,760 $23668 

$29428 

l-H/5 (VAL/ED-12) 
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INDEPENDENT GOVERNMENT COST ESTIMATE-RESEARCH AND DEVELOPMENT 
(AMCK 7IS-JJ) 

I.    PREPARING INfT* .LATION 

SARRI-LS-C 

2.    SUPPLIES OR StRVICKS TO BE PROCURED 

Conversion to 5.56mtii from 6.0nri 
Validation Engineering Contract 

I.    QUANTITY 

NA 

■ 

4     SVSTEMII) 8URRORTEO BY THIS PROCUREMENT 

Squad Automatic Weapon System 

RESEARCH AND DEVELOPMENT 

COST CATEGORIES 

i 
f 

| c 
H 

tft 
<   M 

EHJjMf ftlMC.  
DIWECT LABOR I     J^/.QQC 
MATERIAL 

OVfNHEAO 

HOURS 

OTHER   

TOOL IMC 
_ DIWECT  LAgOW  

MATERIAL  

OVERMEAO 

OTHER 

ffOtOTT1*^ PROOUCTION 

**»Tl.,!,-iyI*MD EVALUATION 

.BATA 
lOTAL SYSTEMS MAMACtMtMT 
CONSTRUCTION 

TRAINING 
OTHER (Spvcily) 
TOTAL COST LESS (O AND A ) 

<i^«MMHH  **•+ 

■ Mii|^y»*l*f 

RATe 

____ 

C AND A ^ü^ 
TOTAL COST 

?_^_: i 

PROFIT^R FEE 

TOTAL PRICE 'im~ 

I. WORK BRCAKOOWN 
STRUCTURE LEVEL 

«. ESTIMATE PREPARED 
AS OF 

30 November 19""4 

COST 

10 

ESTIMATE 

2,40£ 
3321360 
33,124 

mroor 

747,2?r  

1AU21. 

'82T;94g 

REFERENCE 

n 

SCHEDULE 

REMARKS 

12 Month Effort 
See A-l   (VAL/ED-12) through A-3 (VAL/ED-12) for Rationale 

! TYPED NAME  AND TITLE 

I«.     PREPARING OFFICIAL 

! ROY F. SCHWEGLER 
Mechanical Engineer 

b.       REVIEWING OFFICIAL 

«.       APPROVING OFFICIAL 

SIGNATURE EXTENSION 

4255 

AMC
M?URNMT0   ,0"-t 

DATE 

30 Nov 74 
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PHASE I 
-5.56MM- 
RATIONALE 

CONTRACTOR (WEST COAST) 
VALIDATION ENGINEERING (VAL) FOR 

12MO EXTENDED ENGINEERING DEVELOPMENT (ED) 

RATIONALE:  It is assumed that the contractor is required to 
convert one existing SAW candidate weapon mechanism into a 
5.56MM (M193) weapon and repeat the performance of a Research 
and Development Acceptance Test (RDAT). The contractor will 
supply 4 prototype weapons for contractor tests and 7 proto- 
type weapons for DT-I/OT-I testing plus limited technical 
support. 

This contractor effort will be included in the Engineering De- 
velopment Contract and will represent the time period of 5 
months in FY75 and 7 months in FY76. 

The contractor's Engineering Costs are estimated as follows: 

FY75       FY76      TOTAL 

{ 
1. (VAL/ED-12) Engineering 

1.1 Direct Labor 
1.2 Overhead 
1.3 Materials (200/mo) 
1.4 O.D.C. 

2.  Prototypes 
2.1 4 Preliminary 
2.2 7 DT-I/OT-I 

System Management (1.7 Men) 
150 x 1.7 x $27.03/Mo. 

4. Total Contract (VAL/ED12) 

5. Contract Price (10% Profit) 

75,263 105,368 180,631 
138,484 193,876 332,360 

1,000 1,400 2,400 
5,364 27,760 33,124 

220,111 328,404 548,515 

45,000 15,000 60,000 
-0- 56,000 56,000 

71,000 116,000 

5 mos. 7 mos. 
34,463 48,249 82,712 

299,574 447,653 747,227 

329,531 492,418 821,949 

A-l (VAL/ED-12) 

97 

l .rts»;- ^«Wftnwi-Ji 



■ ... 

PHASE I 
-5.56MM- 

RATIONALE 
CONTRACTOR 

VALIDATION ENGINEERING (VAL) FOR 
12MO EXTENDED ENGINEERING DEVELOPMENT (ED-12) 

Engineering Direct Labor (15 men x 150 hr/ino) 
FY75 (5 months)    11,250 hrs. 
FY76 (7 months)    15,750 hrs. 

27,000 hrs. 

$6.69/hr 
$75,263 
105,368 

$180,631 

Engineering Overhead (184%) 
FY75 
Fy76 
Total 

$138,484 
193,877 

$332,361 

Engineering Material 
FY75 (5 months) 
FY76 (7 months) 
Total 

($200/mo) 
1,000 
1,400 

$2,400 

Engineering Other Direct Charges 
FY75 
FY76 
Total 

5,364 
27,760 
33,124 

A-2 (VAL/ED-12) 
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PHASE   I 
-5.56MM- 

RATIONALE 
CONTRACTOR   (WEST COAST) 

RATIONALE:     Other Direct Charges  to Engineering: 

A. Computer $600/Month 

FY75 5 months 
FY76 7 months 
Total 

B. Travel FY75 

1. Informal Reviews at RIA 3 
3 days x 2 men x $35/day 630 
Car Rental-$60/trip 180 
Air Fare $259 x 2 men 1,554 

2. Support of APG (DT-I) 
1 man x $35/day 
Car Rent-$30/day 
Air Fare-$355 x 10 trips 

3. Support Ft. Henning (OT-I) 
1 man x $35/day 
Car Rent-$30/day 
Air Fare-$307 x 10 trips        

4. Total Travel/FY $2,364 

5. Total Travel 

C. Other Direct Charges-Summary 

Computer 
Travel 
Total 

FY75 

3,000 
2,364 
5,364 

FY76 

4,200 
23,560 
27,760 

$3,000 
4,200 

$7,200 

FY76 

5 
1,050 

300 
2,590 

100 days 
3,500 
3,000 
3,550 

100 days 
3,500 
3,000 
3,070 

$23,560 

$25,924 

TOTAL 

7,200 
25,924 
33,124 

A-3 (VAL/ED-12) 
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INDEPENDENT GOVERNMENT COST ESTIMATE-RESEARCH AND DEVELOPMENT 

t.    PUBPARING IN! T* .LATION 

SARRI-LS-C 

In-House tffort to Monitor Full Scale Development 
Contract to Convert to 5.56nin from 6.0mm 

4.   SVSTCMISI SUPPORTIO BY THIS PROCURKMINT 

Squad Automatic Weapon System 

RESEARCH AND DEVELOPMENT 

COST CATEGORIES 

1 MATERIAL 

C 
0 

l-l 
r 
c 
M 

I 

J 

iNGiHetmwc 
DIRECT LA»OW 

MATERIAL  

OVERMEAD  

OTHER 

TOOLINC 

OINCCT LABOR 

HOURS 

51.542 
n f "*■ 

 i.i i.injl.   IIJ.I.I   IIU'M 

'M     I'l'llVll <    111*1*1 

IHHlllMiil * 

OVERHEAD 

OTHER 

SVSTiM TltT AMO KVALUATIOW 

TOT AL SYSTEMS MAMACtMtWT 

CONSTRUCTION 

TRAINING 

OTHfR (Sicily) 

TOTAL COST LESS (Ü AND A) 

II   ■ i^.l 11 Mi.i I.I.11. 

■ ■     ilili * in 

RATE 

i. WORK ■PEAKOOWN 
STRUCTURE LIVEL 

COST 

10 

ESTIMATE 

3.200 
367.296 
JJLZSI 

873,399 

I.   QUANTITY 

NA 

«.   ESTIMATE RRKPARED 
AS or 

30 November 1974 

REFERENCE 

n 

SCHEDULE 

!   M 

i    N 

C AND A 

TOTAL COST 

PROFIT OR FEE 

TOTAL PRICE 
pfiMARK'; 

32 Month Effort 
See I-H/l  (FSD/ED-12) through I-H/6  (FSD/ED-12) for Rationale 

TYPED NAME AND TITLE 

I*.    PREPARING OFFICIAL 
1 ROY F. SCHWEGLER 
Mechanical Engineer 

I.      RCVICWINC OFFICIAL 

c.      APPROVING OFFICIAL 

SIGNATURE EXTENSION 

4255 

AMC      FORM      lAt l0.| 
^^M JUNTO  ""'■ " 

DATE 

3U Nov 74 

J 
100 
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PHASE II 
EXTENDED PROGRAM 

RATIONALE 
-5.56MM- 
IN-HOUSE 

FSD-ENGINEERING 

RATIONALE:  The 5.56mm SAW weapon is judged to have 6 areas re- 
quiring major redesign, specifically: 

(1) Power 
(2) Receiver 
(3) Gas System 
(4) Bolt/Operating Group 
(5) Firing Mechanism 
(6) Magazine 

The major FSD-Engineering efforts to redesign these areas will 
be conducted in 5 months of FY76,   3 months 76/77, and 10 months 
of FY77. 

The final 2 months of FY77 and 12 months of FY78 will be used to 
finalize detail design, testing, data acquisition, data processing, 
data evaluation, and evaluation of proposed production related 
modifications in conjunction with the concurrent PEP effort. 

Two basic problems appear to exist: 

(1) Scaling down the mechanism to operate on the substantially 
less energy available from the 5.56mm round may eeverly limit 
weapon reliability especially under adverse conditions. 

(2) If the locking lug areas require extensive modification to 
insure adequate weapon life an extensive redesign and testing of 
the operating mechanism may be required. 

1-H/l (FSD/ED-12) 
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-5.56MM- 
SUMMARY OF COSTS 

FSO-IN-HOUSE ENGINEERING 

FY76 

76/77 

FY77 

FY78 

TOTAL 

$163,592 

92,310 

345,045 

272,452 

$873,399 

The above totals are broken down as to Direct Labor, Over- 
head, Materials, and Other Direct Charges on the following 
pages of this section. 

l-H/2 (FSD/ED-12) 
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-5.56MM- 
IN-HOUSE 

FSD-ENGINEERING 

The In-House FSD Engineering Team Effort is summarized as follows: 

FY76 5 mos  76/77 3 mos FY77 12mos FY78 12 mos 
GRADE  HRS   $    HRS   $    HRS   $   HRS   $  

Proj Eng 14 

Mech Eng 13 

Mech Eng 12 

Mech Tech 12 

Q.A. Tech 11 

Mech Tech 9 

Draftsman 7 

Draftsman 5 

Math Analyst 12 

RAM Eng 12 

Q.A. Eng. 12 

Q.A. Tech 12 

Model Maker 

2003hrs/mo  1903hrs/mo 1785hrs/mo  1200hrs/mo 

Direct Labor FY76 10,017 $84,406 
76/77 
FY77 
FY78 

5710 $47,910 
21,416 $179,415 

14,400 $120,381 

Direct Labor (FSD) 51,542 hrs $432,112 (Average $8.38/hr) 

Overhead (85%) FY76 $71,746 
76/77 $40,724 
FY77 152,502 
FY78 102,324 

Overhead (FSD) $367,296 

l-H/3 tFSD/ED-12) 
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-5.56MM- 
FSD-ENGINEEKING  MATERIAL 

IN-HOUSE  ENGINEERING 

RATIONALE:     Engineering Material costs cover  office supplies, 
drafting paper,   etc. ,   and  is estimated at  $100 per month. 

FY76 5 x $100 

76/77 3 x $100 

FY77 12 x $100 

FY78 12 x $100 

$500 

$300 

$1200 

$1200 

l-H/4   (FSD/ED-12) 
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-5.56MM- 
ESTIMATE OF TRAVEL COSTS 
FSD-IN-HOUSE ENGINEERING 

FY76 76/77 FY77 FY78 

A. Reviews at West Coast 
Contractor                 5      2 6 6 
3 days x 2 men x $35/day   1050    420 1260 1260 
Car Rental 2 days-$60/trip  300    120 360 360 
Air Fare-$259/ 2 men       2590 1036 3108 3108 

B. Support of APG Test (RDAT-DT-II) 275 days 
1 man x $35/day 9625 
Car Rental @ $30/day 8250 
Air Fare $141 x 28 trips ^948 

C. Support of Ft. Banning Test (OT-II) 180 days 
1 man x $35/day 6300 
Car Rental @ $30/day 5400 
Air Fare $172 x 18 trips 3096 

TOTAL/FY $3940   $1576 $4728   $41347 

TOTAL TRAVEL $51,591 

l-H/5 (FSD/ED-12) 
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-5.56MM- 
OTHER DIRECT COSTS 

FSD-IN-HüUSE ENGINEERING 

RATIONALE:  Other Direct Costs are assumed to consist of Computer 
Expense at $600 per month and Travel Expense based on a West Coast 
Contractor. 

Computer Expense 

FY76 5 x $600 
76/77 3 X $600 
FY77 12 X $600 
Fy78 12 X $600 

$ 3,000 
1,800 
7,200 
7,200 

TOTAL $19,200 

B.  Travel Expense 

Fy76 
76/77 
FY77 
FY78 

$ 3,940 
1,576 
4,728 

41,347 

TOTAL $51,591 

Total O.D.C./FY 

FY76 
76/77 
FY77 
FY78 

$ 6,940 
3,376 

11,928 
48,547 

D. TOTAL O.D.C. $70,791 

l-H/6 (FSD/ED-12) 
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IKDEPENOiMT GOVERNMf NT COST ESTIMATE-RESCARCH AND DEVELOPMENT 
(AmCR TIS-2J) 

«.    PHt^ARlNO (hf.TA'.LATION 

SARRI-LS-C 

a. %{jp*uti om «tnvicis TO at PROCURID 
In-House PEP Extended Engineering Development 
Convert to 5.56iTin from 6.00mm 

1. .QUANTITY 

NA 
4     SYSTEMttl SURPORTIO «V THIS PNOCURtMtNT 

Squad Automatic Weapon System 

i.   WORK BREAKDOWN 
STRUCTURE LEVEL 

4 

1.   ESTIMATE PREPARED 
AS OR 

30 November 1974 

«ESCARCH AND DEVELOPMENT COST REFERENCE 

7 • t 10 11 

COST CATCOORieS HOURS RATE ESTIMATE SCHEDULE 

A_ 
I 

.1.. 
1 

■* 

1 

ENCIMIIRIMC 
DIRECT LABOR ?4i37§ _J 92,138 1 
MATERIAL 2.400 
OVCRHtAO 85% 163.317 
OTHER       IN    FS.D    . 

TOOLIMC 
DIRECT LABOR 

hi MATERIAL 

OVERHEAD 

OTHER 
•  

o 
t 
r 

< c 

-    ■ 

• 

PROTOTYPE PRODUCT! ON 

SYSTEM TEST AMO EVALUATION 

JWT* 
TOTAL SYSTEMS MANAGEMENT 
CONSTRUCTION 

 .    . .   
"■      '       '                          -     -J 

i M TRAINING 
oTNiR fsgeciij-)    _Conf1g, Control.Board, 
TOTAL COST LESS (Ü AND A) 

1 
I i I 

5 
53,006 

1 
( J 10.861 

H"1 
. C AND A 
m TOTAL COST 

r;T. PROFIT OR FEE 

!  M   ! .   [TOTAL MIC« 
| f (MARKS 

32 Month Effort 
SEE I-H/7 (PED/ED-12) through I-H/9 (CCB/ED-12) for Rationale 

U. 
!          TYPtO NAME ANO TITLC 

  
SIGNATURE EXTENSION DATE 

1«.     PNEPANINC OFFICIAL 

ROY F. SCHWEGLER 
Mechanical Engineer 4255 30 Nov 74 

k.     »evi EWING OFFICIAL 

c. APPI tOVINC OFFICIAL 

AMC      FORM      101 |fl.f 
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PHASE   II 
EXTENDED PROGRAM 

-5.56MM- 
IN-UOUSE PEP 

SUMMARY 

Fy76 

A. Engineering 

Direct Labor  46,779 
Material ($75/ 
month) 37 5 

Overhead (85%) 39,762 
O.D.C. (in FSD)  - 
TOTAL A       86,916 

76/77 

16,419 

225 
13,956 

FY77 

65,192 

900 
55,413 

FY78 

63,748 

900 
54,186 

30,600   121,505   118,834 

Total 

192,138 

2,400 
163,317 

357,855 

B. Configuration Control Board 

7,633 Direct Labor  12,720 
Material ($75/ 
month) 37 5 

Overhead(85%)  10,812 
O.D.C. (in FSD) 
TOTAL B       23,907 

225 
6,487 

A &   B 

14,345 

110,823        44,945 

30,528 

900 
25,949 

57,377 

178,882 

30,528 

900 
25,949 

57,377 

176,211 

81,409 

2,400 
69,197 

153,006 

TOTAL   IN-HOUSE  PEP $510,861 

l-H/7    (PEP/ED-12) 

108 

■■HMMCJMM 



m^ HHHBBSHi ■■■■ ■■ 

■■■^■'■■.■wrvTiw*™ 

■■■■■■■■■■■■iBMMaM  ' 

PHASE  II 
EXTENDED PROGRAM 

-5.56MM- 
IN-HOUSE 

PEP   ENGINEERING 

TITLE GRADE 

Fy75                 76/77 
5mos                3mos 

HRS          $          HRS         $ 

Project Eng 14 

Mech Eng 13 

Mach Eng. 12 

Mech Tech. 11 

Mech Tech. 9 

Draftsman 7 

Draftsman 5 

Math Analyst 12 

RAM Eng. 12 

FY77 
12mos 

HRS $ 

FY78 
12mos 

HRS $ 

Direct Labor 

FY76 
76/77 
FY77 
FY78 

5625   $46,779 
2063  $16,419 

8287   $65,192 
8400  $63,748 

Total Direct Labor   (PEP)   24,375 Manhours      $192,138 
(Average ManHr  $7.88) 

Overhead   (85%) 
FY76 39,762 
76/77 13,956 
FY77 55,413 
FY78 54,186 
TOTAL OVERHEAD (PEP)           163,317 

l-H/8    (PEP/ED-12) 
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PHASE II 
EXTENDED PRÜGRAM 

-5.56MM- 
IN-HOUSE- 

CONFIGURATION CONTROL BOARD 

RATIONALE: 

Control of Configuration Management will be assumed by the 
Government. 

A Configuration Control Board (CCB) will be established and will 
exercise its authority throughout the FSD period and potentially 
continue in the same manner at somewhat diminished levels of effort 
through the Limited Production period and the Full Scale Production 
period. 

During the FSD period from 1 February 1976 to 1 October 1978 (32 
months) the CCB will utilize the following people to the extent 
indicated: 

TITLE Grade Hours $DL 

TOTAL $81,409 

$Overhead 

40% Configuration 
Manager 14 1920 24,154 20,531 

40% Engineer 13 1920 20,602 17,511 
20% Procurement 

Specialist 13 960 10,301 8,756 
20% QA Engineer 

(Gages & SQAPS) 13 960 10,301 8,756 
20% Maintenance 

Specialist 12 960 8,726 7,417 
20% Supply Specialist 11 960 7,325 6,226 

$69,197 

These Expenses occur as follows: 

FY76 $12,720 $10,812 
76/77 7,633 6,487 
FY77 30,528 25,949 
FY78 30,528 25,949 

l-H/9 (CCB/ED-12) 
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NUMBER I-C 

BASIC ESTIMATED COST PACKAGE 
ADVANCED/ENGINEERING DEVELOPMENT 

CONCEPTUAL WEAPON SYSTEM WITH EXTENSIVE CHANGES 

18 MONTHS EFFORT 
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INDEPENDf NT GOVERNMENT COST ESTIMATE-RESEARCH AND DEVELOPMENT 
(AMCR Jli-U) 

I.    PNCPARING IKrTA'.LATION 

SARRI-LS-C 
2.   SUPPLIES OH «CAVICIS TO ■■ PPOCUNKD 
Dovelop Best Combined Conceptual Weapon 
Validation Engineering Contract 

4.   SYSTEMKSl SUPPORTCD »Y THIS PROCUPCMINT 

Squad Automatic Weapon System 

RESEARCH AND DEVELOPMENT 

COST  CATEOOBIES 

11 
1 MATgWIAL 

J    .:     JWTA 
F 

'   C 

u 
, J 

IMCINHIIIMC 

DIRtCT LAgOW 

MATBWIAl. 

OVtWHKAO  

OTMfll, 
TOOL IMG 

OIACCT LASON 

HOURS 

    i in     k 

iiiii ■Vniiini 

 11 ■ i.n 111 

OVeftHCAD 

OTHER 

f ftOTOTYf* ?ü?OUCTjON 
SVSTKM TItT AMD IVALUATIOM 

RATE 

ll'll'llil  I I l"l'l 

lOTAt SYSTEMS MAMACgMtHT 
CONSTRUCTION 

TRAINING 
OTHiR (Setcity) 
TOTAL COST LESS «J ANO A) 

I,   WORK »REAKOOWN 
STRUCTURE LEVEL 

COST 

to 

ESTIMATE 

270,945 
4^500 

498,539 
41,988 

161,000 

iTäVoes" 

L,101,040 

>.   QUANTITY 

NA 
C.   ESTIMATE PREPARED 

At OP 

30 November  1974 

REFERENCE 

ii 

SCHEDULE 

lit 
'   M 
i    ■ 

! N 

C AND A -0- 
TOTAL COST 1,101,040 

i- 

PROFIT OR fit 

TOTAL PRICE 

10% 
1,211,144 

, PfJ^ARKS 

18 month effort 
See A-l   (VAL/ED-18)   through A-4   (VAL/ED-18)   for rationale 

TYPED NAME AND TITLE 

• ■     PREPARING OFFICIAL 

ROY  F.   SCHWEGLER 
Mechanical Engineer 

b.      RCVICWING OFFICIAL 

c.      APPROVING OFFICIAL 

SIGNATURE EXTENSION 

4255 

MIC    FORM    ioi U«! 
"•"^lO JUM70   ,W"* " 

DATE 

30  Nov  74 
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INOIPEHOIMT GOVERNMENT COST ESTIMATE-RESEARCH AND DEVELOPMENT 
(AUCH 1IS-21) 

\.    PdtPARING IhTTA'-LATION 

SARRI-LS-C 

2,   SURPLUS OH SIRVlCtS TO •■ PMOCUHIO 
In-House Monitoring of Contract for Validation 
Engineering of a Best Conceptual Weapon 

4.    SVSTtMtil SUPPORTSO »V THIS PROCURIMKNT 

Squad Automatic Weapon System 

RESEARCH AND DEVELOPMENT 

7 

COST  CATEGORIES 

li 

l.l:  ifiAT* 

^t 

tNQIHIimWQ 

DIRCCT LABQW 

MATERIAL  

OVEWMEAO   __ 

OTHER 

TOOLIMC 
DIRECT LABOH 

n* i.t'ii 

 W«*l 

MATERIAL  

OVERHEAD 

OTHER 

f R9I9J?ft f ■??y*:TJ?!• 
SVSTtM TIST AND IVAÜMTIÖN 

HOURS 

^TW^T? ITWIT 

35,100 

in I IIIIIMl   "I"!,". 

,11,1.11.1,1,1,1.1111 I.I.II .III.I.I;.!. 

i j itri il i MI i M i 

ill   i ijl,IIM|iii,l,ll 

RATE 

TOTAL SVSTIMt MAMACfMtMT 

CONSTRUCTION 

TRAINING 

OTHIR (Spicily) 

TOTAL COST LESS <ü ANO A) 

C AMD A 

TOTAL COST 

PROFIT OR FIE 

TOTAL PRICE 

I.   WORK BREAKOOWN 
STRUCTURE L2VCL 

COST 

10 

ESTIMATE 

325,167 
1,800 

334,922 
44,836 

92,492 

799,217 

a.   QUANTITY 

NA 

A« OP 

30 November 1974 

REPERENCE 

n 

SCHEDULE 

,REMARKS 

18 Month Effort 
See I-H/l (VAL/ED-18) Through I-H/7 (VAL) for Rationale 

.u- 
TVPtD NAME ANO TITLE 

■•    PREPARING OFPICIAL 

ROY  F.   SCHWEGLER 
Mechanical Engineer 

h.      RCVICWING OFFICIAL 

c.      APPNOVINC OFFICIAL 

SIGNATURE EXTENSION 

4255 

AMC     FORM      |0| |a.| 
^»0 JUN TO   ""'■ " 

DATE 

30  Nov  74 
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SAW CONCEPTUAL  WEAPON 
■PHASE   I- 

VALIDATION  ENGINEERING-18  MONTH 
CONTRACTOR/IN-HOUSE 

TASKS 

T 

TASK CONTRACTOR IN-HOUSE 

1. Review System Requirements 
2. Review Weapon Concepts 
3. Review Recommended Additions/Revisions 
4. Prepare Revised Weapon Dynamic Model 
5. Prepare Revised Weapon Layouts 
6. Exercise Model  to Establish new Design 

Parameters 
7. Coordinate New Parameters with Revised 

Design 
8. Prepare Detail Drawings 
y. Fabricate Preliminary Test Hardware 
10. Conduct Preliminary Testing 

*11. Prepare "VEAT" Detail Design 
12. Fabricate "VEAT" Hardware 
13. Conduct "VEÄT" Tests 
14. Evaluate "VEAT" Test Results 
15. Prepare DT-I/OT-I Detail Design 
16. Fabricate DT-I/OT-I Hardware 
17. Conduct DT-I/OT-I Tests 
18. Evaluate DT-I/OT-I Tests 
19. Conduct Validation IPR 

Perform 
Perform 
Perform 
Perform 
Perform 

Perform 

Perform 
Perform 
Perform 
Perform 
Perform 
Perform 
Perform 
Monitor 
Perform 
Perform 
Assist 
Monitor 

Direct 
Direct 
Direct 
Approve 
Approve 

Direct 

Direct 
Approve 
Approve 
Approve 
Direct 
Approve 
Approve 
Perform 
Direct 
Approve 
Perform 
Perform 
Perform 

*VEAT - Validation Engineering Acceptance Test 

(VAL/ED-18) 

114 



SAW CONCEPTUAL WEAPON 
-PHASE I- 
IN-HOUSE 

VALIDATION ENGINEERING 

RATIONALE:  It is assumed that one type of weapon mechanism 
has been selected and that various selected features of each 
of the SAW candidates have been selected to be incorporated 
into the projected Engineering Development concept.  It is 
also assumed that extensive ammunition development will be 
on-going during the Weapon Validation Phase.  Based on these 
assumptions revision and verification of the dynamic models 
will be required and extensive testing will be required to 
establish a significant data base for RAM evaluation. 

FY75     FY76 

♦Engineering 
**DT-I/OT-I 
TOTAL 

$192,618 

$192,618 

76/77 

$471,394 $42,713 
$ 69,369 $23,123 
$540,763 |~65,836 

TOTAL 

$706,725 
$ 92,492 
$799,217 

♦Engineering Costs are Broken Down as Direct Labor, Materials, 
** and Other Direct Charges on the following pages. 
DT-I/OT-I costs are based on previous costs rationalized in 
Appendix. 

1-H/l (VAL/ED-18) 
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SAW CONCEPTUAL WEAPON 
-PHASE I- 
IN-HOUSE 

VALIDATION ENGINEERING 

TITLE GRADE 

14 

FY75 
Smos 

HRS 
• 
$ 

FY76 
12mos. 

HRS 

76/77 
1 mo. 

$      HRS     $ 

Proj. Eng. 750 10,455 

Mech Eng 13 750 8,918 

Mech Eng 12 1500 15,090 

Mech Eng Tech 11 1500 12,660 

Q.A. Tech 11 -0- -0- -0- -0-   -0-      -0- 

Mech Eng Tech 9 750 5,250 

Draftsman 7 750 4,298 

Draftsman 5 750 3,473 

Math Analyst 12 750 7,545 

RAM Eng. 12 750 7,545 

Q.A. Eng. 12 600 6,036 

Q.A. Tech 12 -0- -0- -0- -0-   -0-      -0- 

H.F. Eng. 12 150 1,509 

Model Maker WB 750 7,545 

Direct Labor Fy75 9,750 
FY76 
76/77 

$90,324 
23,400 ?216,778 

1950    $18,065 

Total Direct Labor 35,100 hrs/$325,167 
Overhead (1.31 x 1.55)-1=2. 03-1=1.03 (103%) 

FY75 =      $93,034 
FY76 =      223,281 
76/77 =      18,607 

TOTAL OVERHEAD     $334,922 

1/H2 (VAL/ED-18) 
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SAW CONCEPTUAL WEAPON 
-PHASE I- 
IN-HOUSE 

VALIDATION ENGINEERING 

ENGINEERING MATERIAL 

RATIONALE: Engineering Material Cost covers office supplies, 
drafting paper, etc., as is estimated at $100 per month. 

py75 5 x $100 $ 500 
FY76 12 x $100 1200 
76/77 1 x $100 100 

TOTAL $1800 

l-H/3 (VAL/ED-18) 
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SAW CONCEPTUAL WEAPON 
-PHASE I- 
IN-HOUSE 

VALIDATION ENGINEERING 

(VAL) IN-HOUSE - OTHER DIRECT COSTS 

RATIONALE: Other Direct Costs are assumed to consist of Computer 
Expenses at $600 per month and Travel Expense. 

A.  Computer Expense 

FY75 5 x $600 
FY76 12 X $600 
76/77 1 x $600 

$ 3,000 
6,200 

600 

TOTAL COMPUTER EXPENSE $10,806 

B.  Travel Expense (See l-H/5) 

FY75 
FY76 
76/77 

TOTAL TRAVEL 

$ 5,760 
22,935 
5,341 

$34,036 

C.  Total O.D.C./FY 

FY75 
FY76 
76/77 

$ 8,760 
30,135 
5,941 

TOTAL O.D.C. $44,836 

l-H/4 (VAL/ED-18) 
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SAW CONCEPTUAL WEAPON 
-PHASE I- 
IN-HOUSE 

VALIDATION ENGINEERING 

(VAL) IN-HOUSE  TRAVEL COST 

Estimate of Travel Costs FY75 

Review West Coast Contractor(Trips) 5 
3 men x 3 days x $35/day        1575 
Car Rental-$60/trip 300 
Air Fare 3885 

Support of APG Test (DT-I) 
1 man x $35/day 
Car Rental-$30/day 
Air Fare $141 per trip (12) 

Support of Ft. Benning Test (OT-I) 
1 man x $35/day 
Car Rental-$30/day 
Air Fare $172 per trip (12) 

Fy76 76/77 

9 1 
2835 315 
540 60 

6993 777 

75 days 25 days 
2625 875 
2250 750 
1269 423 

75 days 25 days 
2625 875 
2250 750 
1548 516 

TOTAL/FY $5760 $22935 $5341 

TOTAL (VAL) TRAVEL  $34,036 

l-H/5 (VAL/ED-18) 
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RATIONALE 
DT-I/OT-I 

VALIDATION ENGINEERING 

This estimate is based on experience with DT-I/OT-I as performed 
on the XM233, XM234 and XM235 candidates.  The following values 
were assumed to be representative of those tests. 

DT-I      9 months duration 

ARMCOM FUNDING $180,110 
TECOM FUNDING 98,000 
TOTAL (Available & 

Spent) 278,000 

OT-I      9 months duration 

42,000 MANHOURS 

ARMCOM FUNDING $ 53,000 
TECOM FUNDING 192,000 
TOTAL AVAILABLE        $245,000 

Since the ARMCOM $53K was for construction of special range 
facilities these facilities are assumed to be still available. 
(Actually it appears that only $28,000 of this fund was expended). 

It also appears that the related Military Payroll amounted to 
about $268,000. 

l-H/6   (VAL) 
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Summarizing the actual ARMCOM SAW Program Expense experienced 
for DT-I/OT-I during FY74/FY75 on the Test sites. 

% 
DT-I $180,110 

OT-I 28,000 

TOTAL $208,000 

DURATION 9 months 

EXPENSE 
RATE $23,123/month 

New DT-I/OT-I 
DURATION 4 months 

Estimated DT-I/OT-I 
Cost $92,493 

NOTE: Apparently Ft. Banning's facilities may come under control 
of TRADOC in the near future. At that time this cost estimate 
will not be valid since undoubtedly accounting procedures will 
change. 

l-H/7 (VAL) 
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SAW CONCEPTUAL WEAPON 
-PHASE I- 

CONTRACTOR 
VALIDATION ENGINEERING 

RATIONALE:  It is assumed that the contractor is required to 
modify one of the existing SAW candidate weapon mechanisms to 
incorporate selected features from other SAW candidate weapons 
as well as features suggested by previous SAW efforts.  In 
addition an unspecified amount of modification will be required 
to accommodate an as yet undefined round of ammunition. 

Thus the contractor effort will include extensive preliminary 
testing, performance of a Validation Engineering Acceptance 
Test and support for a DT-I/OT-I test. From this testing a 
data base will be established on which to base a decision to 
proceed into a Full Scale Development Program. 

The time period for this effort will total 18 months including 
5 months in FY75, 12 months in FY76 and 1 month of 76/77 trans- 
ition period. 

A-l (VAL/ED-18) 
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SAW CONCEPTUAL WEAPON 
-PHASE I- 

CONTRACTOR 
VALIDATION ENGINEERING 

The Contractors Engineering Costs are Estimated as: 

FY75 
5mos 

1. Engineering 
1.1 Direct Labor 75,263 
1.2 Overhead 138,483 
1.3 Materials 600 
1.4 O.D.C. 5,364 

FY76 76/77 TOTAL 
12mos 1 mo. 

180,630 15,052 270,945 
332,359 27,697 498,539 

3,600 300 4,500 
30,000 6,624 41,988 

TOTAL ENG. $219,710 $546,589 $49,673 $815,972 

2.  Prototypes 
2.1 7 Preliminary 45,000 60,000      -0- 105,000 
2.2 7 DT-I/OT-I -0- 56,000       -0- 56,000 

TOTAL PROTOTYPES     $45,000    $116,000 ^0^ $161,000 
  

3. System Management   (1.7 men). 
150x1.7x$27.03/mo $34,463 $  82,712 $   6,893 $124,068 

I   4. Total Contract(VAL)$299,173  $745,301 $56,566       $1,101,040 

5. Total Price   (10% 
Profit) $329,090  $819,831 $62,223       $1,211,144 

A-2   (VAL/ED-18) 
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SAW CONCEPTUAL WEAPON 
-PHASE   I- 

CONTRACTOR 
VALIDATION  ENGINEERING 

Engineering  Direct Labor   (15 men x  150/hrs.rao x  $6.69/hr) 

FY75        (5 mos) 11,250  hrs $75,263 

■ 

FY75 (5 mos) 
FY76 (12 mos) 
76/77 (1 mo) 

27,000 hrs 180,630 
2,250 hrs 15,052 

TOTAL 40,500 hrs        $270,945 

Engineering Overhead (184%) 

FY75 $138,483 
FY76 332,359 
76/77 27,697 

TOTAL $498,539 

Engineering Material ($300/mo.) 

FY75 (5 mos) $   600 
FY76 (12 mos) 3,600 
76/77 (1 mo) 300 

TOTAL $  4,500 

A-3 (VAL/ED-18) 
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SAW CONCEPTUAL WEAPON 
-PHASE I- 

CONTRACTOR 
VALIDATION ENGINEERING 

RATIONALE: Other Direct Charges to Engineering include Computer 
and Travel Costs. 

A.  Computer Costs $600/month 

C. 

FY75   (5 mos) 
FY76   (12 mos) 
76/77 (1 mo) 

$3,000 
7,200 

600 

TOTAL $10,800 

Travel FY75 FY76 76/77 

1) Informal Review at 
RIA (trips) 

3 days x 2 men x $35/day 
Car Rental-$60/day 
Air Fare $259 x 2 men 

3 
630 
180 

1554 

9 
1890 
540 

4662 

1 
210 
60 

518 

2) Support of APG (DT-I) 
1 man x $35/day 
Car Rental-$30/day 
Air Fare-$355 x 12 trips 

75 days 
2625 " 
2250 
3195 

75 days 
875 
750 

1065 

3) Support Ft. Benning (OT-I) 
1 man x $35/day 
Car Rental-$30/day 
Air Fare $307 x 12 trips 

75 days 
2625 
2250 
2763 

$22800 

25 days 
875 
750 
921 

4) TOTAL TRAVEL/FY $2364 $6024 

5) TOTAL TRAVEL $31,188 

Other Direct Charges-Summary 
Computer 
Travel 
Total 

3000 
2364 

$536? 

7200 
22800 

$3005(5' 

TOTAL 
600  10,800 

6024  31,188 
$6624  $41,885" 

A-4 (VAL/ED-18) 
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NUMBER  I-D 

BASIC ESTIMATED COST PACKAGE 
ADVANCED/ENGINEERING DEVELOPMENT 
ADDED COST FOR CONTRACTOR WITHOUT 
PREVIOUS SAWS PROGRAM EXPERIENCE 

6 MONTH EFFORT 
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i                         IMOEf EHDIHT COVIRNMINT COM ESTIMATI-RESIARCH AND DEVELOPMEHT 
(AMCR 7IS-2J) 

\\.   PRBPABINO iKTTA'.LATtON 

SARRI-LS-C 
2.   SURPLUS On ftf NVICtS TO •! PNOCURIO 
In-House Monitoring of Contractor without Previous 

| SAWS  Experience 

1.  .QUANTITY                              | 

NA                  ! 

1«    SYSTCMIII •U^nORTtO BY THIS PNOCURIKIINT 

| Squad Automatic Weapon System 

S.   WORK IRE A K DOWN 
STRUCTURE LEVEL 

4 

• .   ESTIMATE RRERARBO 
At OP 

30  November  1974 

|                         RESEARCH AND DEVELOPMENT COST REFERENCE 

  ?                                   7 • 

HOU 

• 10 n 

COST CATEGORIES RS RATE ESTIMATE SCHEDULE 

-- 
1 

.i.. 
L. 

..A 

l 

BNCINKIRINC 

OIMtCT I.ARON    * 9$0 ^317.60 i; 50,158 
MATERIAL 900 
OVERHEAD     ** *P?» 154-738 
OTHER                       

TOOL INC 

DIRECT LAROR 

-0- 

i i - 
;  4 

MATERIAL ;';      •;-::x'.: '■■ '       :;,::: 

OVERHEAD 

OTHEN L. -..;.: ..-■■■.    ...   r 

1  £ 

1. 
I  P 
' c 

■ 

PROTOTYPE PROOUCTI ON 1 
SVSTIM TfST AND IVALUATION 

DATA     
TOTAL SYSTEMS MANACtMINT 

CONSTRUCTION 

TRAINING 

  

iH 
1 » OTNtR (Speci/y)                                  _      _  

TOTAL COST LESS (Ü ANli A) 

| 

i 
305,796 

I * 1 C AND A 

K i TOTAL COST 

i-i. PROFIT OR FEE 

'TOTAL PRICI ! N '. 
[ R»XARKS                                                                                                                                                                                                                                                                                1 
;  6  Month  Effort 

♦Includes   entire  SARRI-LS-C Staff                                                                                            j 
6 Months  x 160 hours/month=960  staff  hours                                                                | 
Staff  Rate=$317.60/hr.                                                                                                                 1 

**Includes   31%  fringe and  55% overhead   [(1.31 x  1.55)-1]   x  100  =  103% 

Typt D NAME AND TITLE 

^ 

  
SIGNATURE EXTENSION DATE                1 

a.    PHtP 

ROY 
Mech 

«HING OFFICIAL 

F.    SCHWEGLER 
anical  Engine) 4255 30  Nov   74 

k.     "tvl CWING OFFICIAL 

>. »PP» IOVINC OFFICIAL 

MC   rORM   101 1R>I 
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INDEPENDENT GOVERNMENT COST ESTIMATE-RESEARCH AND DEVELOPMENT 
(AUCH Tli'U) 

\.    PRIPARINC IKfTA'.LATION 

SARRI-LS-C 

a. SUPPLII« on it «vices TO •■ PROCUNIO 
Contract  to Familiarize  a New Contractor with the  SAWS 
Program   
4 SYSTEM($( SUPPOPTIO «V THIS PPOCUMKMINT 

Squad Automatic Weapon System 

RESEARCH AND DEVELOPMENT 

7 

COST CATKOOPieS 

I 2 MATtPIAL 

JL .:  IM» RAM Plan Preparation.. 

fNCINCIRINC 
DIRBCT LAPQW 

MATIWIAL  
OVIPHKAO  

OTMiP 

TOOLIMC 
OINCCT LAKON 

'Kggg TSTT? 
~ Ml.lll.ll 

i'iiijiii!! 

HOURS 

I ii. 11 

M'llllll'li1 iViU'l"  

.mi.i.i.im    .M ipi IIJI 

HiiliilnBi'i!   i.i^ll^lllllllilllH 

 IHim.iilll   ..  iillllin.llllll 

OveRMBAO 

OTHER 

f ROTOTTf I. ?«??yCTJOR 
SVSTCM TIST AND «VALUATIOM 

 IM   .I.IIM ijiini 

RATE 

11Q% 

-'        ' 

TOTAL SYSTEMSJIANACtMINT  
CONSTRUCTION .  
WWWW^ Weapon Mechanism Program!     70,000 
OJHtn (Sgtcily)      _ 
TOTAL COST LESS rti AND A)  

1.   WORK BREAKDOWN 
STRUCTURE LIVIL 

COST 

10 

ESTIMATE 

5ff751T 
15,000 
97.363 

52,176 " 
80,000 

388,050 

I.   QUANTITY 

NA 

• .   ESTIMATE PRKPARID 
At OF 

30 November   1974 

REFERENCE 

11 

SCHEDULE 

I    M 
t   ■ 

I    N 

C AND A  24^*. 
TOTAL COST 
PROFIT OK FEE 

TOTAL Ml« 

10% 
483,511. 

531,862 
, »»."MARKS 

*6 Months Effort 

,". 
TvPtD NAME AND TITLE 

I«.     PNePAAING OFFICIAL 
! ROY F. SCHWEGLER 
Mechanical Engineer 

k.      RCVICWING OFFICIAL 

c.      APPROVING OFFICIAL 

SIGNATURE EXTENSION 

4255 

AMC     FORM      f 0| |a.| 
*• 10 JUNTO  ,W " 

DATE 

30 Nov  74 
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NEW CONTRACTOR FAMILIARIZATION 
ESTIMATE  OF  ADDED  COST 

The estimated cost to  familiarize a  new contractor with  the  SAWS 

program is   tabulated as follows: 

1. Contractor Costs 

Number of men 10 

Period 6 months 

Man hours 9600 

Rate $9.22/Hr. 

Direct Labor (9600 hrs) 88,512.00 

Overhead 110% 97,363.20 

RAM Plan Preparation 80,000.00 

Weapon Mechanism program 70,000.00 

System Test & Evaluation 

Labor (1920 hry)      17,702.40 

Overhead  110% 19,472.64 

Material  $2500/mo. 15,000.00 

TOTAL  SYSTEM TEST   &   EVALUATION 52,175.04 

Total Contractor Cost   (Less  G&A) 388,050.24 

Total Contractor Cost   (24.6%   G&A) 483,510.60 

Total Contractor Price   (10%  Profit) 531,861.66 

2. In-House Costs   (SARRI-LS-C  Staff) 

Cost/hr 317.60/hr. 

Cost/month   (160 hrs) 50,816 -00 

Total  In-house  Labor   (6  months) 304,896.00 

In-house Material   ($150/month) 900.00 

Total  In-House  Cost $305,796.00 
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3. Total added Program Cost (1. + 2.) $837,657.66 

4. Tasks for Familiarization of New Contractor with SAWS 

Program. 

I. Review System Requirements 

II. Review candidate Weapon and Ammunition Performance 

III. Review and Design Computer Programs: 

a. RAM 

b. Dynamic Models 

IV. Review Existing Drawings  and Specifications 

V. Review Trade-Off Determinations. 

VI. Determine  Weapon and Ammunition  Shortcomings. 

VII. Review previous  configuration changes. 

VIII. Establish familiarity with H.F.E.   Data. 
■ 

IX. Establish familiarity with RAM Data. 

X. Establish familiarity with Safety Data. 

XI. Conduct Trade-Off Determinations. 

XII. Prepare RAM Plan. 

XIII. Prepare Development Plan. 

XIV. Secure Approval of RAM and Development Plans. 
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NUMBER   II-A 

BASIC  ESTIMATED  COST  PACKAGE 
ENGINEERING  DEVELOPMENT 

XM233  CONTRACTED   IN  A  LOW COST AREA   IN  6.00MM 
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INDEPENDENT GOVERNMENT COST EtTIMATI-RESEARCH AND DEVELOPMENT 
(fltCRTIS-33)   L0W  C0ST   AREA  CONTRACT 

PHCPARINC INr.T*'.LATION 

SARRI-LS-C 

2. SoPPLItS ON SIRVICIS TO ■! PNOCURIO 

XM233 Low Cost Area Contract (PEP Included) 

SYSTCMdl SUPPORTKO BY  THIS PROCURBMINT 

Squad Automatic Weapon System 

RESEARCH AND DEVELOPMENT 

7 

COST CATBOORIES 

--i-1 

^-1 
r- 

•   _ 

HOURS 

(NCINIIRINC.   

DjgtCT UAgOR  

MATfRUL  

OViflMBAO _ 

OTMCJ» _ 

TOOLING 
DIWgCT UtgON 

MATtWIAL 

OVERHCAO 

OTHER 

fftOTOTYPI f ROOUCTION 

SVSTCM TIST AND IVALUATIOM 

.TPT*A »TSTtMS NANAOiMiHT 

CONSTRUCTION 

TRAINING 

OTMIR (Spr.ity) ^EP 

TOTAL COST LtSifti AND A) 

CANOA   5% 

TOTAL COST          _ 

PROFIT OR FEE 

TOTAL PRICE 

186,21$ 
II   ll'l.l'l. 

i.ii'   mu.'.l.J.'l 

".|V  II Mil I 

II       III11II.111,1 

RATE 

L 1*640,106 

350% 

9.3% 

1.    WORK BREAKOOWN 
STRUCTURE LBVBL 

COST 

10 

ESTIMATE 

479,149 

912,323 
448 ,"515 

567157 
-0- 

_j-0-  
90,886 

1,568,787 
5,196,723 

^45jß^£a 

5.964,020 

>.   QUANTITY 

NA 

•.   ESTIMATE PREPARED 
*• or 

30 November  1974 

REFERENCE 

n 

SCHEDULE 

,REMARKS 

! TYPtD NAME AND TITLE 

la.    PREPARING OFFICIAL 
ROY F. SCHWEGLER 
Mechanical Engineer 
REVIEWING OFFICIAL 

c.       APPROVING OFFICIAL 

SIGNATURE EXTENSION 

4255 

AMC .Z.0""   lOHo-i 
10 JUN TO 

DATE 

30  Nov   74 
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INOEPENDEHT GOVERNMENT COST ESTIMATE-RESEARCH AND DEVELOPMENT 
(AttCft 7li-2J) IN-HOUSE   SUPPORT 

PHtPARINC. INr T* .LATION 

SARRI-LS-C 

2.   SUPPLIKS ON linviCIS TO ■! PMOCUNKD 

IN-HOUSE SUPPORT XM233 LOW COST AREA SUPPORT 
 (PEP TNPT.nnFn) 

SVITCMISI SUPP'JRTEO BY THIS PNOCUHIMtNT 

Squad Automatic Weapon System 

RESEARCH AND DEVELOPMENT 

COST cATeoopies 

ii 
4 

c 
D 

I 
F 

'   C 

M 

N  
^.■MARKS 

fWCINfmiMO 
Digger LA»OW 

MAT! RIAL 

OVtWMIAO 

OTHCN 

TOOLINC 
OjWfCT LA>OW 

MATtWIAL 

OVERMtAO 

OTHER 

■ 'ill I I    III       WM^aHdRUi 

52,526 - 

HOURS 

 n.ii 

HI um 

i.jii .IIHII,I/I.I 

RATE 

85% 

PHOTOTYff MOOUCTJON 

JWT* 
TOTAL SYSTEMS MARAOttHMT  
CONSTRUCTION 

TRAINING 

OTMM (Sprnly) PEP 
TOTAL COST LfSI fU AND A) 

C AND A 
TOTAL COST 
PROFIT OR ftl 

TOTAL MICE 

NA 
m. 
HA 

•.   WORK BREAKDOWN 
STRUCTURE LEVEL 

4 

COST 

to 

ESTIMATE 

882^209 

138,-738 

_ 52 01 
1,541,120 

t.   QUANTITY 

N.A. 

t.   ESTIMATE PREPARED 
At or 

30 November  1974 

REFERENCE 

n 

SCHEDULE 

*DT/OT-II  of  6 months duration 

TYPtO NAME AND TITLE 

• ■     PRtPARING  OFFICIAL    ~ 

ROY F. SCHWEGLER 
Mechanical Engineer 

S.      REVIEWING  OFFICIAL 

c.      APPNOVINC OFFICIAL 

SIGNATURE EXTENSION 

4255 

AMC   'ORM    lOllo-i ^IO JUN TO ""'• ■ 

DATE 

30  Nov   74 
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'' 6 .0MM 
■■ XM233    (LOW COST  AREA) 

RESEARCH &  DEVELOPMENT 

FY75 FY76 76/77 FY77 FY78 TOTAL 

1 
1.iContract 
1.11 uev Eng 

(Val/Ed) 271,489 650,506 129,903 588,208 -0- 1,640,106 
1.12   PEP -0- -o- 213,200 1,355,587 -0- 1,568,787 
1.13  Tooling -0- 479,149 -0- -0- -0- 479,149 
1.14  Mfg.   Proto -0- -0- 304,108 608,215 -0- 912,323 

*1.15  Other 49,492 120,116 99,365 327,385 -0- 596,358 

FY-Cost 
(Less  G  &  A) 320,981 1,249,771 746,576 2,879,395 -0- 5,196,723 

G   &   A   (5%) 

FY-Cost 337,030 1,312,260 783,905 3,023,365 -0- 5,456,560 

Profit   (9.31) 

FY-Total  Price 368,374 1,434,300 856,808 3,304,538 -0- 5,964,020 

1.2   In-House 
1.21  L)ev Eng 173,312 391,620 60,596 256,681 -0- 882,209 
1.22   PEP 110,860 179,774 44,054 185,485 -0- 520.173 
1.2 3  Tooling -0- -0- -0- -0- -o- -0- 
1.2 4  Mfg. -0- -0- -0- -0- -0- -0- 

**1.25  uther -0- -0- -0- 138,738 

580,904 

-0- 

-0- 

138,738 

In-House  Cost 284,172 571,394 104,650 1.541.120 

Total   Prog  R&D 652,546 2,005,694 961,458 3,875,709 -0- 7,505,140 

* üther/Contract 
Syst. Test & Eval 32,740 79,911 99,365 236,499 -0- 
Data 16,752 40,205 -0- -0- -0- 
Total Syst Mg. -0-      -0- -0- -0- -0- 
Training -0-      -0- -0- 90,886 -0- 

448,515 
56,957 
-0- 
90,886 

Total 49,492        120,116 99,365        327,385     -0- 

**DT/UT   (ARMCOM)        $23,123/Mo,-I=4 months,-11=6  months 

596,358 

R&D 134 
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BREAKDOWN OF "OTHER" EXPENSES SHOWN 

ON SPREAD SHEET (XM233) 

OTHER FY75 Fy76 76/77 FY77 TOTAL 

System Test 
& Evaluation 32.740 79,911 99,365 236,499 448,515 

Data (FSD) 16,752 40,205 -0- -0- 56,957 

Total System 
Management -0- -0- -0- -0- -0- 

Training -0- -0- -0- 90,886 

327,385 

90,886 

TOTAL 49,492 120,116 99,365 596,358 

I 

I 
: 
i 

: 
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CONTRACTOR'S 
MAN   HOUR   SUMMARY 

XM-233 

' 
ACTIVITY FY75 FY76 76/77 FY77 TOTAL 

A-2 uev Eng 14,220 34,116 6,760 28,760 83,856 
*PEP -0- -0- 9,418 64,506 73,924 
Material -0- -0- -0- -0- -0- 

■ B-2 Tooling 
** Other 

-0- 9,473 -0- -0- 9,473 

■ 

Direct C. 1,600 3,203 1,600 12,560 18,963 

TOTAL HOURS 15,820 46,792 17,778 105,826 186,216 

MAN YEARS (1800 R.79 26.0 9.88 58.79 103.46 
HRS) 

■ ** Other Direct Costs 
0-3 Syst Test & 

Evaluation 1,600 3,203 1,600 9,353 15,756 
E-3 Data (INCLUDED IN DEV. ENG.) 
F-l Total Syst 

Management -0- -0- -0- -o- -0- 
E-4 Training 

TOTAL O.D.C. 

-0- -0- -0- 3,207 

12,560 

3,207 

1 
1,600 3,203 1,600 18,963 

*PEP 
A-3PEP/E-4 
PEP Dev Eng -0- -0- 7,701 30,802 38,503 

: C-2 PEP 
' Qual.Cont. -0- -0- -0- 26,837 26,837 
■ G-l Indust. 

Facil. -0- -0- 149 596 745 
ODC-2 O.D.C. -0- -0- 1,568 6,271 7,839 

1 
f. 

TOTAL PEP -0- -0- 9,418 64,506 73,924 

136 

4hMUi#yflWMMCMWtMMU* iWimtll »—MMIIMH U lt,UM*^1l'V**tVI*H/iltt1UveU4. K»ia.H..r*r.< «MMJAHM*^ 



RATIONALE 
XM-233 

IN-HOUSE 
FSn ENGINEERING 

RATIONALE:     The XM-233   is judjed to have 6 areas  requiring major re- 

design;  specifically: 

(1) Excessive weight 

(2) Bolt 

(3) Feed Tray 

(4) Feed Mechanism 

(5) Firing Mechanism 

(6) Magazine 

The major FSD Engineering effort  to redesign  these areas will be 

conducted  in 5 months  of FY75 and 12 months of FY76. 

The  fiscal  transition period of 3 months,  76/77 and  12 months of FY77 

will be used  to  finalize detail design,  testing,  data acquisition, data 

processing,  data evaluation, and evaluation of proposed production rela- 

ted modifications  in  conjunction with the concurrent PEP effort. 

Two     basic  problems appear to exist: 

(1) If  the weight  of  the components  is reduced as  indicated structural 

integrity of the weapon may become a problem. 

(2) The dynamics of the feed mechanism must be changed to eliminate 

link failure. This may drastically alter the dynamics of the operating 

group. 

1-H/l 
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XM233 
IN-HOUSE 

FSD - ENGINEERING 

The In-House FSD-Englneering Team effort 1s summarized as follows: 

FY75 FY76 76/77 FY77 
Grade Hrs & Hrs & Hrs & Hrs & 

Project Eng 14 750 9,435 1800 22,644 450 5.661 900 11.322 
Mech Eng 13 750 8,048 1800 19.314 300 3,219 1200 12.876 
Mach Eng 12 1500 13,635 3600 32.724 300 2,727 1200 10.908 
Mech Eng Tech 12 1500 13,635 3600 32.724 300 2,727 1200 10,908 
QA Tech 11 750 5,723 1800 13.734 300 2,289 1200 9,156 
Mech Tech 9 750 4.748 1800 11.394 300 1,899 1200 7,596 
Draftsman 7 750 3,893 1800 9.342 300 1,557 1200 6,228 
Draftsman 5 750 3,143 1800 7.542 300 1,257 1200 5,028 
Math Analyst 12 536 5,118 1350 12,272 300 2,727 1200 10,908 
RAM Eng 12 563 5,118 1350 12.272 800 2,727 1200 10,908 
QA Eng 12 750 6,818 1200 10.908 225 2,046 900 8,181 
QA Tech 12 750 6,818 1200 10.908 225 2,046 900 8,181 
Model Maker 500 3,8i5 1200 9.156 0 0 0 0 

Direct Labor FY75   10.626 89.947 
FY76 24.300 204.934 

76/77 4,100 30,882 
FY77 13.500 112,200 

Total Direct Labor (FSD)   52,526 Man Hours     437,963 

Overhead (85) FY75 $ 76,455 
FY76 174.194 
76/77 26.250 
FY77 95.370 

Total Overhead (FSD) $372.269 

; 
I 

l-H/2 
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(ALL CONTENDERS) 
FSD-ENGINEERING MATERIAL 

RATIONALE:    Engineering Material costs cover office supplies, drafting 

paper, etc., and is estimated at $100 per month. 

FY75 5 x $100 $500 

FY76 12 x $100 1200 

76/77 3 x $100 300 

FY77 12 x $100 1200 

TOTAL $3200 

Other direct charges are covered in either FSD or PEP. 

l-H/3 139 
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XMÜJJ 

FSD - ENGINEERING - OTHER DIRECT COSTS 

! 
Rationale:   Other Direct Costs are assumed to consist of Computer expense 

at $600 per month and Travel Expense. 

A.    Computer Expense 

FY75 5 x $600 $ 3,000 

FY76 12 x $600 7,200 

76/77 3 x $600 1,800 

FY77 12 x $600 7,200 

Total $19,200 

B.    Travel Expense 

FY75 3,410 

FY76 4,092 

76/77 1,364 

FY77 40,711 

Total 49,577 

C.    Total O.D.C./FY 

FY75 6,410 

FY76 11,292 

76/77 3,164 

FY77 47,911 

D.    Total O.D.C. 68,777 

FSD-Engineering - Summary of In-House Costs 

Total Eng. 

FY75 
FY76 
76/77 
FY77 
Total 

173,312 
391,620 
60,596 

256,681 
$882,209 

l-H/4 
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XM233 

IN-HOUSE TRAVEL COSTS 
(LOW COST AREA) 

Estimate of Travel Costs 

XM233 

FY75       FY76 76/77 FY77 

Reviews at East Coast 
3 days x 2 men x $35/day 
Car rental 2 days - $60/trip 
Air fare $206 x 2 men 

Support of APG Test (RDAT-DT-II) 
1 Man x $35/day 
Car rental 0 $30/day 
Air fare $141/28 trip: 

Support test Fort Benning (OT-II) 
1  Man x $35/day 
Car rental 9 $30/day 
Air fare $141/18 trips 

Total/FY 

Total ED Travel 

5 6 2 6 
1050 1260 420 1260 
300 360 120 360 

2060 2472 824 2472 

275 days 
9,625 
8,250 
3,948 

180 days 
6,300 
5,400 
3,096 

3,410     4,092 

$49,577 

1,364    40,711 

l-H/5 
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XM233 
ENGINEERING SECTION 

FULL SCALE DEVELOPMENT 

1. Introduction: 

a. The Engineer.ng Section is divided into four (4) parts: 

(1) Engineering Direct Labor. 

(?) Engineering Material. 

(3) Engineering Overhead. 

(4) Other Direct Charges to Engineering. 

b. Each Engineering part consists of description of the items Included 

and the rationale for including and evaluating each item. 

c. The costs accrued in each part were developed among the weapon 

elements according to the percentage of peculiar parts of the weapon system 

which make up the weapon element.    Thus for the XM233: 

Weapon Element Peculiar Parts % Di stribution 

Receiver & Operating Group 117 65 

Barrel Assembly 6 4 

Rear Sight 17 9 

Magazine 7 4 

Bipod 25 14 

Sling 3 2 

Maintenance Tools 4 2 

Total 179 100 

2.    Rationale for Estimating Engineering Direct Labor Cost (FSDWEDL): 

a.    Total  Engineering Direct Labor hours  is the sum of two inputs: 

(1) Engineering Direct Labor hours to accomplish the Engineering Tasks 

involved in finalizing the weapon design. 

(2) Engineering Direct Labor hrs to prepare the info required for Data Items. 

A-l 142 

■•■«.' v.ia-am' v> 



"WW^ ■ " 

b. The value for each Direct Labor hour la an average hourly rate 

applied to all man hours expended in Che Engineering effort and was de- 

termined for each contractor in coordination with AMSWE-PPX in the follow- 

ing manner: 

(1) Estimate the total Direct Labor hours required for each Govern- 

ment OS grade. 

(2) Multiply these totals by the respective step 5 hourly rate and 

add to get a total equivalent Government direct labor cost. 

(3) Divide the total equivalent Government direct labor cost by the 

sum of the diredt labor hours, regardless of grade, to obtain an average 

Government engineering hourly rate. 

(4) Compare the average Government engineering hourly rate with the 

Step 5 hourly rates in the GS pay scale to determine the average grade level 

of skill employed. 

(5) Compare the average grade level of skill with available information 

on the contractor's pay scale to estimate the average contractor's engineer- 

ing hourly rate. 

c. The average contractor's engineering hourly rate for Low Cost Area is 

computed to be $4.16 per hour. 

d. Engineering Direct Labor Hours and Costs for Low Cost Area by Fiscal 

Year are estimated to be: 

Fiscal Year D. L. Hours D. L. Costs 

75 

76 

76/66 

77 

Total 

14,220 

34,116 

6,760 

28.760 

83,856 

$ 59,155 

141,923 

28,122 

119.642 

$348,842 

A-2 
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3. Rational» for Estimating Engineering Material Costs (FSDWEMAT): 

a. Engineering Materials are considered to consist of miscellaneous 

material used In performing the engineering effort for Full Scale Develop- 

ment. Layout paper, drafting supplies, bond paper, vellums, computer cards, 

and computer paper are typical major cost Items in this category. 

b. Engineering Material Costs are es tlmated to be: 

FY75 275 

FY76 660 

FY76/77        160 

FY77 660 

-  Total        1,755 

4. Rationale for Estimating Engineering Overhead (FSDWEOH): 

a. Based on historical data and information available in the Contract 

Pricing Division, AMSWE-PPX, the Engineering Overhead Rate for Low C03t Area is 

estimated to be 3507. of Engineering Direct Labor Cost: 

b. Summary of Overhead costs Is as follows: 

Total Overhead FY75 $ 207,043 

Total Overhead FY76 496,731 

Total Overhead 76/77 98,427 

Total Overhead FY77 418.747 

Total Overhead            $1,220,948 

\-3 
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5.    Rationale for Estimating other Direct Charges to Engineering (FSDWEOT): 

a.    This category incluHoc     ie cost of travel and charges for computer 

time during Full Scale Development. 

(1)   The estimated computer costs are for programming and exercising a 

dynamic model of the weapon, a heat transfer and stress analysis model of 

the barrel, and analysis of Maintainability and Reliability as follows: 

FY75 

FY76 

76/77 

FY77 

Total Computer Cost 

2,970 

7,100 

1.830 

7,100 

19,000 

(2)   The estimate of travel costs is as follows: 

FY75 2,046.00 

FY76 4,092.00 

76/77 1,364.00 

FY77 42,059.00 

Supporting computations may be found under "Estimate of Travel Costs", 

b.    Other Direct Charges to Engineering are summarized as follows: 

FY75 FY76 76/77 FY77 

Computer Time 2,970 7,100           1,830 7,100 

Travel Costs 2,046 4,092           1,364 42,059 

Total by FY 5,016 11,192           3,194 49,159 

FY75 5,016 
TOTAL FSD ENG. 

271,489 

FY76 11,192 650,506 

76/77 3,194 129,903 

FY77 49,159 588,208 

Total O.D.C. $68,561 1,640,106    FSD 

A-4 

ENG . 

145 

- mi mmvmmtutmtüßttm 



^ \—mam» niiii ,-■-■..    ^^ -^ 

d. Estimate of Travel Costs: 

Informal Reviews at Rock Island 

3 days x 2 men x $35/day 

Car Rental 2 days - $60/trip 

Air Fare $206 x 2 men 

Support of APG Test (RDAT-DT II) 

1 Man x $35/day 

Car Rental @ $30/day 

Air Fare $139/28 days 

Support Test Fort Benning (0T II) 

1 Man x $35/day 

Car Rental x $30/day 

Air Fare $250/18 days 

TOTAL TRAVEL 

FY75 FY76 76/77 FY77 

3 6 2 6 

630 1.260 420 1,260 

180 360 120 360 

1,236 2,472 824 2,472 

275 days 

$9,625 

$8,250 

$3,892 

180 days 

$6,300 

$5,400 

$4,500 

0 

2.046 $4,092 $1,364 $42,059 
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LOW COST  AREA 

SUMMARY OF FSDW TOOLING COSTS 

ESTIMATED IN 1975 DOLLARS 

FSDWTL - 

The cost model symbol gives reference to the cost of tooling, 

gages and manufacturing aids required to produce FSD prototype 

weapons, supporting equipment, and repair parts.    All costs occur 

in FY76. 

B-l 
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LOW COST AREA 
FSD - TOOLING COST (LESS GSA) 

XM233 (179 UNIQUE PARTS, 1206 OPERATIONS) 

fooling for 104 Prototype Guns Consists of: 

Hours   Amount   

A. Purchase Tooling (Vendor Price) 

^Oe x $112.48 $135,651 

B. Purchase Gages (Vendor Price) 

1206 x $21.54 $ 25,977 

C. Purchase Expendable Tooling 
(Vendor Price) 

1206 x $40.80 $ 49,205 

D. Manufacture - Jigs & Fixtures 

D.L. Rate $4.16/hr, O.H. Rate 350«     4191 $ 78,456 

E. Manufacture - Gages 

D.L. Rate $4.16/hrs, O.H. Rate 350« 287          $   5,372 

Subtotal $294,661 

F. Manufacture - Processing 2714          $ 50,806 

D.L. Rate $4.16/hr, O.H. Rate 350« 

G. Tool & Gage Design $ 44,199 

(15« of Items A thru E above) 

H.    Estimating of Tools 1809          $ 33,865 

D.L. Rate $4.16/hr, O.H. Rate 350« 

I.    Purchasing Effort (on A-E above) 1397          $ 26,152 

D.L. Rate $4.16/hr, O.H. Rate 350« 

J.    Tool & Gage Inspection $ 29,466 

(10% of Items A thru E above)           

Total Tooling Cost 9473 hrs. $479,149   (FY76) 

Unit Cost (104 Weapons) $   4,607 

B-2 148 



. f' 

s' XM233 
FSO TOOLING 

MANUFACTURING PROCESSING 

Planning for manufacturing processes is estimated at 2 hours per 

machine operation.    There are 907 machine operations giving: 

1206 
2 

24T2hrs 

An additional  .25 hour is estimated for methods and standards 

work per operation giving: 

1206 
.25 
302 hrs 

Total 2412 hrs 
302 hrs 

FHThrs 

TOOL DESIGN 

It is estimated from M16 G.M. Hydromatic that 20% design to mfg. 

From G.E.   (M61) approx.  34%. 

It is estimated that 30% is fair and reasonable.    In prototype most 

detailed design would not be made - use 15%. 

ESTIMATING OF TOOLS 

907 Operations with 3 tools per operation - 1 cutter 
1 fixture 
1 gage 

1206 
3 

36T8 tools 

It Is estimated that .50 hr will be necessary for each tool. 

3618 
.5 

1809 hrs 

B-3 3^49 
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XM233 

TOOL & GAGE INSPECTION 

It is estimated that 10% of the purchase price will be used for 

initial inspection of tools and gages, based upon ARMCOM QA experience. 

PURCHASING 

Total procurement actions 
For items purchased finished 

Total operations - 1206 
It is assumed that each operation will require:    1 cutter 

1 fixture 
1 gage 

Therefore 3 x 1206 = 3618 Items will be procured. 

3 Items over $3000 
1203 items less than $3000 

Use same standards for purchasing as manufacturing 

1203 (.5176 hrs) (150%) =     932 hours 
3 (17.223 hrs) (150$ = 78 hours 

1010 hours 

For items manufactured - Manufacturing hours - 4478 

Relationship of mfg to purchased = 38.3% 

Procurement hours for manufactured items - 1010 (38.3%) = 387 hours 

Total procurement effort - Mfg 387 hours 
Purchased 1010 hours 

1397 hours 

B-4 

150 



■ PROTOTYPE COSTS 

XM233 

Based on experience in manufacturing components for the XM235 at 

the Naval Air Rework Facility (NARF), Pensacola, Florida and assuming 

that the manufacturing cost Is approximately related to the number of 

unique components in the weapon, the following costs are calculated: 

RDAT Weapons    179 . *,«««« fEjij-   x   4    x   $10,000 46,194 

i 

DT/OT-II Weapons    179 ,„„ &n rArt       ft„ ,„„ 
T§5    x   100   x   $7>500       866,129 

Total Prototype Weapon Cost 912,323 

The prototype manufacturing effort continues over a period of three 

months in the 76/77 period and six months in the FY77 period.    The 

prototype cost Is assumed to be distributed proportionately. 

76/77   3/9    x   912,323    =    304,108 

FY77     6/9    x    912,323    =    608,215 

C-l 
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SYSTEM TEST AHO LVALUATION SECTION 

FULL SCALE DEVELOPMENT 

FSOWTE 

1. Introduction 

a. The figures below represent an estimate of the contractor's cost 

to conduct System Test and Evaluation. 

b. For computational purposes, the Total System Test and Fvaluatlon 

activity was divided Into three parts as follows: 

Part I  - Acceptance Testing of the Prototype Weapons 

Part II - Research and Development Acceptance Test (ROAT) 

Part III - Preliminary Testing 

c. The following were not Included as part of this estimate: 

(1) Weapons, spare barrels, and spare parts. These are Included In 

the Prototype Cost, as other Direct Costs. 

(2) Anmunltlon (MUCOH Item) 

(3) Range utilization/rental costs. If required.   This item was not 

included duo to lack of supporting Information as to where and under what 

arrangement the contractor will conduct testing. 

(4) Shipping/transportation costs of materiel/personnel to various 

test sites. If required.   It Is assumed that testing would be within close 

proximity of the contractor's plant. 

d. The same direct labor (time) and materials estimate was used for 

all three contractors.   This Is considered a reasonable assumption, since 

0- 1 
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the test requirements are the same.    Thus, differences in the cost estimates 

are the result of the various contractors' equivalent hourly rates and 

overhead figures.    Contractor hourly rates and overhead were obtained 

from audited historical data. 

2.   Summary of Costs 

Part I - Acceptance Testing 

TOTAL 

$103,874 

Part II - RDAT $212,016 

Part III - Preliminary Testing $132,625 

TOTAL - Weapon System Test and 

Evaluation Cost (FSDWTE) $448,515 

D-2 

153 

$P^!(|(»W.-.«»»»i nMUMffiMKh »i*«*i-"-"Ä^V^i 



i 

3. Breakdown by Parts 

Part I - Acceptance Testing 

Direct Labor (2950 hrs) 

Materials 

Overhead 

Total 

FY75 FY76 76/77 FY77 TOTAL 

-0- -0- -0- 12,272 12,272 

-0- -0- -0- 48,650 48,650 

-0- -0- -0- 42,952 

103,874 

42,952 

103,874 

Part II - RDAT 

Direct Labor (6403 hrs)    -0- -0- 

Materials -0- -0- 

Overhead -0- -0- 

Total -0- -0- 

-0- 26,637 26,637 

79,391 12,760 92,151 

-0- 93,228 93,228 

79,391 132,625 212,016 

**Part III - Prelim. Tstg. 

Direct Labor (6403 hrs) 

Material 

Overhead 

Total 

4,440 17,758  4,439 -0- 26,637 

12.760 -0-   -0- -0- 12,760 

15,540 62,153 15,535 -0- 93,228 

32,740 79,911 19,974 -0- 132,625 

* Direct Labor Rate = $4.16/hr 

Overhead = 350% 

** Preliminary Testing Period - May 1975 through Oct 1976 
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DATA SECTION 

FULL SCAL€ DEVELOPMENT 

1. Introduction: 

a. This section summarizes the costs for the FSD Data Items. 

The section contains a List of FSD Data Items and their costs. These 

costs make up the totals which are entered under DATA in the FSD Cost 

Model. The costs for the Functional Direct Labor hours are accounted 

for in the respective Direct Labor sections for Engineering and 

Training. 

b. The Data Items for the Technical Data Package (TOP) are accounted 

for in the PEP Program and are so noted on the list of the Data Costs 

for each Data Item. The TOP Data Items which are started in FSD and 

continued in PEP are also noted in the list for cross reference and 

continuity. 

c. The section also contains a Data Related Cost Summary for informa- 

tion on the total cost related to data items. 

E-l 
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2.    DATA RELATED COST SUMMARY 

a. Direct Labor plus Overhead to prepare FSD Data Items 1s carried 
I 

under the following categories and totals as follows: 

Category 

Engineering hours 29,800 

Training hours 3,207 

Engineering Cost 557,856 

Training Cost 60,035 

Total $/FY 617,891 

b. Data Cost 56,957 

a + b 674,848 
i 

c. Total Data Related Cost - FSD = $674,848 (MM) 

■ 

f'CTE:    Engineering and Training Hourly Rate = $4.16 + 350% Overhead = 
$4.16 + $14.56 = $18.72/hour 

c.    Data Cost by Fiscal Year: 

FY75      5/17 x 56,957 =$16,752 

FY76    12/17 x 56,957 =$40,205 

E-2 
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3. SUMMARY OF FSD DATA ITEM LISTING AND DIRECT LABOR TO PRODUCE ENGINEERING 

DATA ITEMS 

List of Engineering Data Item Numbers 

Bi     DI£ 

Direct Labor Hours = 29,800 

B# 

01 DI-A-1014A (MOD) 32 
02 DI-E-1100 (MOD) 37 
03 DI-E-1101A 38 
04 DI-E-1103A 39 
05 DI-E-1104 40 
06 DI-E-1105 41 
08 DI-E-1107 42 
10 DI-E-llie 44 
11 DI-E-1117 51 
12 DI-E-1118 (MOD 52 
13 DI-E-in9 (MOD 53 
14 DI-E-1128 54 
15 DI-E-11XX (MOD) 55 
16 DI-E-XXX1 56 
17 DI-F-6000 57 
18 DI-F-60001 58 
18A DI-F-XXX1 59 
19 DI-F-6004 60 
25 DI-H-1312 61 
26 DI-H-1314 62 
:7 DI-H-1315 63 
29 DI-H-1322A (MOD) 64 
30 DI-H-1326A 65 
31 DI-H-1327A (MOD) 66 

67 

DI£ 

DI-H-1329A 
DI-M-1501  (MOD) 
DI-M-1502 
DI-M-1502 
DI-M-1505 
DI-M-1510 
DI-P-1600 
DI-R-1710 (MOD) 
DI-R-1730 
DI-R-1731 
DI-R-1733 
DI-R-1734 
DI-R-1735 
DI-R-1740 
DI-R-1741  { 
DI-R-1750 
DI-S-1800 ( 
DI-S-1804A 
DI-S-1812 
DI-S-1818 
DI-S-1819 

■S-18XX 
■T-1906 
•T-XXX1 

DI- 
DI- 
DI- 
DI- 

(MOD) 
MOD 
MOD) 

(MOD] 
NEW 

V-1950 (MOD) 

NOTE:   These direct labor hours are Included under Engineering. 

E-3 
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4.    SUMMARY OF FSD DATA ITEM LISTING AND DIRECT LABOR TO PRODUCE TRAINING 

DATA ITEMS 

List of Training Data Items 

B£ DI# 

20 DI-H-1300 (MOD) 

21 DI-H-1302 

22 DI-H-1304 

23 DI-H-1308 

24 DI-H-1310 

Direct Labor hours = 3,207 

NOTE:   These direct labor hours are Included under Training. 

i ( 

E-4 

158 



ninimnniiiiniimpmjiHuiimji^nn^,^,.,..^, 

SUMMARY OF COSTS - DATA ITEM CALL ITEMS - FSD 

: 
B No. Data Item No. Data Item Title 

* 01 DI-A-1014A(M0D) PERT 557 
1 

■ 

1              1 

02 DI-E-1100{M0D) Configuration Management Plan 246 

1 
r ! 

03 DI-E-1101A Configuration Stat Acct & Engr Record 507 
] 
V 

04 DI-E-llOSA Engineer Release Record FSD/PEP 1620 

'■ 

05 DI-E-n04 Specifications FSD/PEP 91 

■ 

06 DI-E-llOS Characteristics & Description Book 168 
: 

07 DI-E-n06 Specs, Standards, Appl. List PEP 0 

» 08 EI-E-1107 Drawing Custodianship List FSD/PEP 30 

09 EI-E-in5A{MOD) Technical Data Package PEP 0 

10 Di-E-me Stdz Comp & Select Control FSD/PEP 58 

I DI-E-1117 Stdz Report of Common Items PEP 0 

12 DI-E-1118(M0D) Drawings, Engr & Assoc Lists FSD/PEP 645 

13 DI-E-in9(M0D) Environmental Criteria Report 3172 

■ ( 

j 
■ 

14 

15 

16 

DI-E-n28 

(X)DI-E-llXX(MOD) 

DI-E-XXX1 

Electromagnetic Interference 
Control Plan 

Interface Control Doc.  for VRFWS 

Dynamic Mathematical Model 

84 

311 

288 

17 DI-F-6000 Cost performance report 353 
i 

18 DI-F-6001(M0D) Procurement Info Functional Cost- 
Hour Report 

5 

J 18A DI-F-XXX1 Model for Eval of Design-To Unit 
Production Cost 

29 

19 DI-F-6004 Contract Funds Status Report 22 

20 EI-H-1300(M0D) Personnel & Training Requirements 150 
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SUMMARY OF COSTS - DATA CALL ITEMS - FSD 
(Continued) 

B No. Data Item No. Data Item Title 

21 DI-H-1320 New Equipment Training Plan 0 

22 DI-H-1304 New Equipment Training Courses 1350 

23 DI-H-1308 Training Course Reports 0 

24 DI-H-1310 Graphic Aids 31444 

25 DI-H-1312 Human Factors Engr Plan 53 

26 DI-H-1314 Human Factors Engr Progress Rpt 179 

27 DI-H-1315 Human Factors Engr Final Report 59 

28 DI-H-1321A Explosive Hazard Class. Data See Ammo 

29 DI-H-1322A(M0D) Safety Statement 77 

^0 DI-H-1326A Safety Anal. & Hazard Eval Rpts 212 

ol DI-H-1327A(MOD) Surface Danger Area Data 68 

32 DI-H-1329A Accident/Incident Report 20 

33 DI-H-1330(M0D) Facilities Safety Data 0 

34 DI-L-1407(M0D) Preservation & Packaging Data PEP 

35 DI-L-1410 Ammunition Data Cards Ammo 

36 DI-M-1500(M0D) Firing Table Manuscript Ammo 

37 DI-M-1501(MOD) Validation Plan for Equip. Publication s 1 

38 DI-M-1502(M0D) Equipment Publications 1176 

39 DI-M-1502{M0D) Equipment Publications Included in B038 

40 DI-M-1505(M0D) Equip. Pub. Progress/Cost Reports 38 

41 DI-M-1510 Maintenance Allocation Chart 11 

42 DI-P-1600 Value Engr Data Report 135 

3 DI-P-1502 Value Engr Plan No Cost Plan is 
prepared and paid 
in Contractor's 
Proposal. 

for 
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SUMMARY OF COSTS - DATA CALL ITEMS 
(Continued) 

FSD 

♦ 

! 

B No. 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

^4 

.j 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

68 

Data Item No. 

DI-R-1710(M0D) 

DI-R-17n{M0D) 

DI-R-1712(M0D) 

DI-R-1717 

DI-R-1722(M0D) 

DI-R-1730(M0D) 

DI-R-1731(MOD) 

DI-R-1733(MOD) 

DI-R-1734(M0D) 

DI-R-1735(M0D) 

DI-R-1740(M0D) 

DI-R-1741(M0D) 

DI-R-1750(MOD) 

DI-S-1800(M0D) 

DI-S-1804A 

DI-S-1812 

DI-S-1818(M0D) 

DI-S-1819(M0D) 

(X)DI-S-18XX(M0D) 

DI-T-1906(M0D) 

DI-T-XXXl(New) 

DI-V-1950(M0D) 

DI-V-195UM0D) 

Data Item Title 

Quality Program Plan 

Qua! Engrg Ace Insp Req & Equip Lift 

Quality Engrg Supp QA Provision 

Qual Engr Calibration Proqram Data 

Qual Insp Pamphlet 

Reliability Program Plan 

Reliability Reports 

Reliability Qualified Items List 

Rel Fail Modes Effects & Crit Anal Rpts 

Rel Failed Item Analysis Report 

Maintainability Program Plan 

Maintainability Reports 

Assessment Program Plan 

Technical Reports 

Corrosion Prevention & Matl Deterioration 
Rpts and/or Studies 
Maintenance Engr Des Discrepancy Report 

Maintenance Engr Analysis 

Contractor Recommended Support Plan 

Support Model Data 

Test & Demonstration Reports 

R&D Acceptance Test Plan 

Provisioning Requirements for US Army Eq. 

Federal Item Identification Date 

Total converted to FY75 Dollars ,268 x 1.18 = $56.957 

E-7      •  
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PEP 

PEP 

PEP 

PEP 

PEP 

PEP 

17 

67 

3 

21 

114 

17 

20 

7 

1179 

49 

34 

380 

31 

6 

1105 

25 

581 

No Contractor 
Performance Reqd 
TOTAL    $48.268 
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Total Systems Management Section 

i- 

The overall systems management team to be employed by Low Cost Area is 

considered to be a staff function that is responsible for the Contractor's 

overall program and execution. 

Low Cost Area personnel on the management team are not included in 

the functional areas (i.e., engineering, manufacturing, testing, etc.). 

Instead because of the relatively small size of the company management 

team personnel are included in overhead and/or GSA.    Thus there is no 

entry under cost of Total Systems Management. 

These conclusions were determined from discussions with AMSWE-PPX. 

F-l 

162 

,. ma nan 



-.., !  ,.„ 
rwr ••■rw"":',''rrr'-T-'—^r:r»rTT-,awr-"--- ■ ■       

IN-HOUSE TASKS 

PEP RELATED 

The major areas of In-House Direction and Support effort required 

during the PEP period are: 

1. Produclblllty Engineering and Planning Studies. 

2. Product Engineering Studies including Tolerance/Dimension Studies. 

3. Engineering effort  to prepare the Technical Data Package Data 

Call Items. 

4. Engineering effort  to enhance Reliability and Maintainability 

Engineering activities. 

Configuration Management will be monitored in detail through acceptance 

testing. 

Starting with ROT, Configuration Management will revert entirely to 

the Government as an In-House Task requiring effort as  follows: 

1. Prepare a Configuration Plan. 

2. Update  the Configuration Plan as required. 

3. Review Engineering Change Proposals   (ECPs): 

a. Failure Related. 

b. Production Related. 

Other specific  In-House Task areas are: 

1.    Review/monitor and direct Contractor and  In-House conducted 

Produclblllty Engineering and Planning studies as  follows: 

a. Review each part/drawing. 

b. Review Contractor Draft Process Sheets. 

1-H/l  PEP 
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c. Keview unique  jirocoasing  operations. 

d. Review current and  proposed processing capabilities. 

e. Review difficult/uneconomical manufactured  items and 

recommended actions. 

f. Review Contractor  PEP reports. 

2.    Review, monitor and direct Contractor and In-House  conducted 

I reduction Engineering and Tolerance/Dimension Studies as  follows: 

a.    Review components/drawings. 

h.    Maintain conformity  to Military Standards  as  specification 

as applicable. 

c. Review Contractor  and Tn-House conducted redesign efforts. 

d. Review and prepare  reports. 

e. \naly7e  available  data  and  identify/approve areas  for 

in-house or  by contractor. 

C.    Conduct  and/or monitor  tolerance/dimension  studies. 

",.    Review revisions  and related reports. 

h.    Maintain  liaison with  contractor  project related supervision 

personnel. 

i.     Maintain cognizance  of current and proposed manufacturing processes 

anJ proceditrcs. 

l-H/2  PEP 
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(ALL CONTENDERS) 
IN-HOUSE 

PEI'-RNGINEERING 

The In- House PEP Engine ering  team effort  is summar ized as follows: 

Title Grade 
FY75 

Mrs         $ Hrs 
FY76 

$ Hrs 
76/77 

$ Hrs 
FY77 

$ 

Project Eng 14 750 9,435 900 11,324 225 2,831 900 11,324 

Mech Eng 13 750 8,0*8 750 8,048 450 4,829 1800 19,316 

Mech Eng 12 750 6,818 600 5,454 150 1,364 600 5,454 

Mech Tech 11 375 2,861 600 4,578 150 1,145 600 4,578 

Mech Tech 9 375 2,374 600 3,798 150 950 600 3,798 

Draftsman 7 750 3,893 600 3,114 15C 779 600 3,114 

Draftsman 5 750 3,143 1800 7,542 450 629 1800 7,542 

Math Analyst        12 375 3,409 600 5,454 150 1,364 600 5,454 

RAM Eng 12 750 6,818 1800 16,362 225 2,046 900 8,181 

Direct Labor 
FY75 
FY76 
76/77 
FY77 

5,625 46,799 
8250 65,674 

2100 15,937 
8400 68.761 

Total Direct Labor  (PEP)       24,375 Man Hours      $197,171 

Overhead  (.157,) 
FY75 $39,779 
FY76 55,823 
76/77 13.547 
FY77 58.447 

Total Overhead  (PEP) $167,596 

l-H/3 PEP 
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(ALL CONTENDERS) 
IN-HOUSE 

PEP 
SUMMARY 

FY75 FY76 76/77 FY77 TOTAL 

A. Engineering 

Direct Labor 46,799 65,674 15,937 68,761 197.171 

Material ($75/Mo) 37 5 900 225 900 2,400 

Overhead 39,779 55,823 13,547 58,447 167,596 

Other D.C. (In- 
cluded in FSD) . tm — _ 

Total A 86,953 122,397 29,709 128,108 $367,167 

B. Configuration Control Board 

Direct Labor 

Material($75/Mo) 

Overhead (85%) 

Other D.C. (In- 
cluded in FSD) 

Total B 

A plus B 

TOTAL IN-HOUSE PEP COST 

12,720 30,528 7,633 

375 900 225 

10,812 25,949 6,487 

_ _ _ 

23,907 57,377 14,345 

10,860 179,774 44,054 

30,528    81,409 

900     2,400 

25,949    69,197 

57,377  $153,006 

185,485 

$520,173 

PEP ENGINEERING 

C.C. Board 

TOTAL MAN HOURS 

24,375 Hrs, 

7,680 Hrs, 

32,055 Hrs, 

l-H/4 PEP 
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I (ALL CONTENDERS) 
IN-HOUSE 

CONFIGURATION CONTROL BOARD 

Control of Configuration Management will be assumed by the 
Government. 

A Configuration Control Board (CCB) will be established and 
will exercise its authority throughout the FSD period and poten- 
tially continue in the same manner but at somewhat diminished 
levels of effort through the Limited Production period and the 
Full Scale Production period. 

During the FSD period from 1 February 1975 to 1 October 1977 
(32 months) the CCB will utilize of the following people to the 
extent indicated: 

Title Grade Hours $DL $Overhead 

40% Configuration Mgr 14 1920 24,154 20,531 
40% Engineer 13 1920 20,602 17,511 
20% Procurement 

Specialist 13 960 10,301 8,756 
20% W.A. Engineer 

(Gages & SQAPS) 13 960 10,301 8,756 
20% Maintenance 

Specialist 12 960 8,726 7,417 

20% Supply Specialist 11 960 7,325 6f226 

TOTAL 7,680 $81,409 $69,197 

These expenses occur as follows : FY75 12,720 10,812 

Fy76 30,528 25,949 

76/77 7,633 6,487 

FY77 30,528 25,949 

l-H/5 PEP 
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SAW WEAPON XM-233    (LOW COST AREA) 
PRODUCIBILITY  ENGINEERING  &  PLANNING 

SEP/OCT   74 

COST  CATEGORIES 
AND   ELEMENTS 

QE'vltf.OPMENT-PEP 

A. Engineering 
Direct Labor 
Material 
Overhead 
Other 

PEP 
TOTAL 

870,946 
160,173 

150 
560,604 
150,019 

B. Tooling(Software)   173,664 

C. Quality  Control       502,789 

D. System Test & 
Evaluation -0- 

E. Data 7,441 

F. Total System Mgmt.-0- 

G. Industrial 
Facilities 

H. Training 

I.  Miscellaneous 

TOTAL COST 

13,947 

-0- 

-0- 

1,568,787 

FY75 

-0- 
-0- 
-0- 
-0- 
-0- 

~0- 

-0- 

-0- 

-0- 

-0- 

-0- 

-0- 

-0- 

-0- 

FY76 

-0- 
-0- 
-0- 
-0- 
-0- 

-0- 

-0- 

-0- 

-0- 

-0- 

-0- 

-0- 

-0- 

-0- 

76/77 

174,189 

FY77 

696,757 

34,733 138,931 

-0- 502,789 

-0- -o- 

1,488 5,953 

-0- -o- 

2,790 11,157 

-0- -0- 

-0- -0- 

213,200  1,355,587 

PEP 
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CONTRACTOR DEVELOPMENT ENG PEP 

Rationale: 

The Contractor PEP effort is estimated to address the 
following areas: 

a. Producibility Engineering and Planning Studies. 

b. Product Engineering and Tolerance Studies. 

Tasks are identified in each area, required manhours are 
estimated for each task and the total estimated manhours de- 
termined. These manhours are multiplied by appropriate labor 
and overhead rates to obtain total values for Direct Labor and 
Overhead, $150 is estimated for Materials and these values of 
Direct Labor, Overhead, and Material cost are added to Other 
Direct Costs which are defined in a separate section. 

The total thus obtained is distributed 1/5 in Fy76/77 and 
4/5 in FY77. 

A-l PEP 
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I 
CONTRACTOR DEVELOPMENT  ENG  PEP 

A.     Producibility Engineering and Planning Studies: 

TASK MANHOURS 

1. 
2. 
3. 
4. 
5. 

7. 

Review Part Drawings 
Prepare Draft Process Sheets 
Determine Unique Operations 
Conduct Process Capabilities  Study 
Determine Difficult Items  and Make 
Recommendations 
Prepare Reports 
Maintain Supervision 
TOTAL   "A" 

2058 
5143 

176 
2788 

1394 
41 

4752 
16352 hours 

B.     Product Engineering and Tolerance Studies: 

1. Review Drawings 461 
2. Review Mil. Standards & Specs. 216 
3. Select and Conduct Redesign 2979 
4. Prepare Reports 40 
5. Review Data/Identify Areas for Study 481 
6. Conduct Tolerance/Dimension Study 2676 
7. Determine Revisions and Prepare Report 556 
8. Maintain Supervision 4752 

TOTAL "B"                            12161 hours 

TOTAL MANHOURS (A & B) 28,513 

A-2 PEP 
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SAW-XM-233  (LOW COST AREA) 
CONTRACTOR  DEVELOPMENT  ENG PEP 

Total Manhours   (A&By 
Data Item Manhours 
TOTAL  MAN  HOURS 

Direct Labor Rate 
Direct Labor Cost 
Overhead Rate 350% 
Overhead Cost 

28,513 hrs 
9,990  hrs 
3¥7W3  

$4.16/hr 
$160,172.48 

$560,603.68 

Engineering Cost Sununary 
Direct Labor $160,173 
Material 150 
Overhead 560,604 
O.D.C. 150,019 
Total Engineering $870,946 

FY76/77 $870,946 x 1/5 $174,189 

FY77   $870,946 x 4/5 $696,757 

A-3 PEP 
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OTHER DIRECT  COSTS 
CONTRACTOR 

PRODUCIBILITY ENGINEERING  &  PLANNING   (PEP) 

RATIONALE: 'irect Costs are  assumed to consist of three 
(3)   cateqc^. 

a. Manu. ..-curing Processing Engineering 

b. Travel 

c. Reproduction Costs 

(1) PEP Studies 

(2) Product Engineer:..,    ;.nd Tolerance Studies 

ODC/-1 PEP 
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XM-233 
OTHER DIRECT COSTS 

CONTRACTOR 
PEP 

A. Manufacturing Process Engineering is the Engineering effort 
,      to prepare and process routing sheets and other documentation de- 

fining in detail the manufacturing processes to be used for each 
component. 

Estimated manufacturing 
Estimated Eng. hrs per operation 
Direct Labor Rate 
Overhead 

Required Manhours 
Direct Labor 
Overhead 
Total M.P.E. 

B. O.D.C. Travel 
Estimated travel consists of 2 trips to RIA by 1 man in 
FY77 at 2x$449.00=$898 plus 2 trips by 2 men at $847.00 
per trip (1 trip in FY76/77 and 1 trip in FY77). 

76/77       FY77      TOTAL 

perations 
eration 

1206 
6.5 hrs. 

$4.16/hr. 
350% 

1206 x 6.5 7839 
7839 x $4.16 $32,610.24 
$32,610 x 3. 50 $114,135.84 

$146,746.08 

1 man trip $898 
2 man trip       $847        $847 
Total Travel     $847       $1745      $2592 

ODC/-2 PEP 
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XM-233 
OTHER DIRECT COSTS 

CONTRACTOR 
PEP 

C.  Reproduction: 

(1) Estimated for Producibility Engineering & Planning 
Studies 

76/77     FY77 Total 
$165.00 x (l.U)     40.92     163.68 204.60 

(2) Estimated for Product Engineering and Tolerance 
Studies 

$383.52 x (1.24)  95.11     380.45 475.56 
Total Reproduction Cost $136.03    $544.13 $680.16 

Q.D.C.   Summary 

76/77 

Total M.P.E. 
Total Travel 
Total Reproduction 
Total O.D.C. 

FY77 Total 

$146,746.08 
2,592.00 

680.16 
$150,010.21 

0DC/-3   PEP 

174 



■ MJHIMIilWIUWiiHilUIH Hi)]! iF.i.i"M»iii.'«ni"mwnLi    I..„I.I 

TOOLING SECTION (SOFTWARE) 
XM233 (LOW COST AREA) 

Costs are incurred during design of special purpose pro- 
duction equipment and tooling to achieve quantity production. 
Based on part experience it is estimated that 35% of the 
initial tooling cost is used for design. 

All design costs are shown against the weapon. 

On the basis of part estimates for automatic weapons an 
average tooling cost of $400 per operation is applied to cover 
the cost of Purchased Tooling, Purchased Gages, Expendable 
Tooling, Jigs and Fixtures, and Gages. 

The corresponding Design Cost is thus estimated at .35 x 
$400 a $144 per operation. 

No. Operations x $144 

XM233     1206    $173,664 
76/77 
$34,733 

FY77 
^138,931 

B-l PEP 
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OUALITY CONTROL SECTION 

The estimates contained herein for Ouallty Control are for the Quality 

Documentation that la part of the Technical Data Package.     In addition, 

estimated hours for Ouallty Control Engineering Supervisor are included 

at the rate of 160 hours per month for 11 months.    The man hours estimated 

for the preparation of Quality Control Documentation ara based on similar 

work performed by ARMCOH personnel. 

Rationale is derived from a similar study performed on proposed Bush- 

master weapons.    The following Data Items are involved: 

DI-E-1104* 

DI-E-1118  (Mod)* 

DI-R-1711  (Mod) 

DI-R-1712  (Mod) 

DI-R-1722  (Mod) 

* In addition to Quality Control, there are man hours for these Data 

Items in the Engineering Section. 

During the PEP Program,  it is estimated all Q. C.  software efforts 

will be accomplished in FY77. 

C-l  PEP 
176 



assaaF1 TTTTii 

SUMMARY OF MAN HOURS 

GS-13 Supervisor 

GS-12 Engineer 

GS-11 Specialist Gage Designer/Checker 

GS-09 Tech Writer,  Illustrator 

GS-05 Document Control Clerk 

1,760 

790 

16,434 

6,968 

—SSL 

26,837 

SUMMARY OP COSTS 
(LOW COST AREA) 

Direct Labor Costs 26,837 

Hourly Rate 4. IS 

Total D.L. Cost 111,642 

Overhead (3501) 390t747 

Material 400 

Total Q.C. Cost 502,789 

C-2 PEP 
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DATA SECTION * 

PEPWD 

1. This section includes the rationale and a summary of direct labor man- 

hours and costs for material and reproduction for each Data Call  Item 

considered a part of the total Technical Data Package (TOP). 

2. The summary of direct labor man hours for Engineering Data Items is 

incorporated in the Engineering Section under Data Items.   The summary of 

direct labor man hours for Quality Control Data Items is incorporated in 

the Quality Control Section under Data Items.    Data Call  Items DI-E-1104 

and DI-E-m8{M0D), which require both Engineering and Quality Control 

documentation, have separate summaries and rationale contained in this 

section. 

3. The material costs for preparation of the Data Items include the costs 

of standard forms, such as drawings, supplementary quality assurance 

provisions, and packaging data sheets.   These costs are summarized and 

shown in their respective functional areas. 

4. A summary of Data Costs for all TDP related Data Items is Included 

in this section and entered under Data in the Cost Model. 

*Data Section Meets Requirements of the Following: 
1. AR700-51 
2. DOD Instruction DODO-5010,12 
3. TD-3 Listing of DOD Data Items 

El-PEP 
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MM DATA SECTION 

DATA RELATED COST SUMMARY 

a.   Cost of Direct Labor plus Overhead to prepare data Items is as follows: 

Category 

Engineering Direct Labor (Manhours) 9,990 

Quality Control Direct Labor (Manhours) 26,837 

Engineering Cost* 187,013 

Quality Control Cost* 502,389 

Total Direct Labor & Overhead 689,402 

b.   Data Cost 7,441 

c.   Total Related Data Cost - PEP (a + b) 696,843 

* Hourly rate = $4.16 + 350« overhead = 18.72/hour 

E2-PEP 
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SUMMARY OF DATA COSTS-PEP PROGRAM 

B. No. 

0004 

0005 

0005 

0007 

0008 

0009 

010 

on 

012 

012 

034 

045 

046 

049 

050 

Data Item No. 

*DI-E-1103A 

*DI-E-1104{QC) 

Data Item Title 

Engrg Release Record 

Specifications 

*DI-E-1104{ENGR)     Specifications 

DI-E-1106 

*DI-E-1107 

DI-E-1115A(M0D) 

*DI-E-1116 

DI-E-1117 

Specs, Stds, Application List 

Drawing Custodianship List 

Technical Data Package 

Standardization, Components, 
and Selection Control 

Standardization-Report of 
Common Items 

*DI-E-1118{M0D)(QC) Drawings, Engrg, and 
Associated Lists 

*DI-E-1118(M0D) 
(ENGR) 

Drawings, Engrg, and 
Associated Lists 

DI-L-1407(MOD) 

DI-R-1711(M0D) 

DI-R-1712(M0D) 

DI-R-1717 

DR-R-1722{MOD) 

Preservation and Packaging Data 

Quality Engrg Ace Insp Req & Eq 

Qual Engrg Supp QA Provisions 

Qual Engrg Calibration Prog Data 

Qual Insp Pamphlet 

GRAND TOTAL DATA COST 

76/77 DATA COST 

FY77 DATA COST 

* Started during FSD Phase; continued during PEP Program. 

$ 203 

39 

93 

44 

68 

6 

4,130 

1,348 

307 

79 

766 

22 

 330 

$7,441 

1.488 

5,953 

_ 
E3-PEP 
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SUMMARY OF DIRECT LABOR MANHOURS FOR ENGRG DATA ITEMS 

Data Item No. 

DI-E-1107 

DI-E-1118(M0D) 

Totals 

DI-E-1103A 

DI-E-1104 

DI-E-1106 

DI-E-1107 

DI-E-1115A(M0D) 

DI-E-1116 

DI-E-1117 

DI-E-ni8(M0D) 

DI-E-1407(M0D) 

Totals 

Totals 

2 

1372 

165 

1676 

28 

10 

96 

73 

5 

5487 

1076 

9,990 

Note:   Totals are included in Direct Labor In Engineering Section 

E4-PEP 
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SUMMARY OF QUALITY CONTROL DIRECT LABOR FOR DATA ITEMS (MANHOURS) 

Data Item GS-12 GS-II GS^. 

DI-E-1104 390 

DI-E-ni8{M0D) - 14000 

DI-R-1711(M0D) 60 355 

DI-R-1712{M0D) - 1914 348 

DI-R-1717 340 165 

DI-R-1722(M0D) ^_ :  6620 

Totals 790 16,434 6,968 

GS-5 

22 

60 

348 

75 

380 

885 

NOTE:   Totals are included In Direct Labor in Quality Control Section. 
Grand Total manhours - 25.077 + 1,760 (GS-13 Supervisor) = 26,837 

E5-PEP 
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INDUSTRIAL FACILITIES SECTION 
(LOW COST AREA) 

The estimate is based on the assumption that the contractor 
has a suitable plant site available for production of the com- 
ponents. 

The design and layout of the plant equipment is based on the 
manufacturing process.  Utilization of equipment is on the basis 
of 80% of the total machine time available.  For the conventional 
machines a 1-8-5 shift is proposed through the first six months and 
2-8-5 for the remainder of the program. For the N/C equipment a 
1-8-5 shift is proposed through the first 6 months and 3-8-5 shift 
for the remainder of the program. 

The cost of the plans and layouts for this phase is estimated 
as follows, and will be accomplished during 76/77 and FYll. 

Design and layout including electrical, plumbing, sheet metal, 
air, etc. for space allocation to machining, assembly, bench work 
and storage of tools and equipment is estimated to require 225 
hours for the entire layout of 37,912 square feet. 

Preparation of specifications for the procurement of new 
equipment and bills of materials required for installation of 
machines, air lines, etc. is estimated to require 520 hours. 

Rates used are based on 4.16 per hour rate for design and 
layout work was escalated by 350% for overhead to 18.72 per 
hour.  Therefore the 745 hour total computes to 13,946.40. 

Area required for production approximates 3 7,912 square 
feet to be allocated as follows: 

Production area, machining 26,584 

Assembly, deburring and bench area      1,244 

Tool and gage maintenance 1,000 

Receiving 800 

Packaging and shipping 1,000 

Bonded storage 500 

G-l PEP 
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Tool storage 900 

Final inspection 2,000 

Administration 1,500 

Metrology laL 384 

Tool Room 2,000 

Total Area Requirod 37,912 

It is assumed that chrome plating and surface finishing will 
be vendor purchased. 

TOTAL 76/77        FY77 

Labor Cost          3,099.20 619.84     2,479.36 

Overhead Cost      10,847.20 2,169.44     8,677.76 

Total Cost         13,946.40 2,789.28    11,157.12 

G-2 PEP 184 
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NUMBER II-B 

BASIC ESTIMATED COST PACKAGE 
ENGINEERING DEVELOPMENT 

XM234 CONTRACTED W HIGH COST AREA IN 6.0MM 
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IHDEPCHDENT GOVERNMENT COST ESTIMATE-RESEARCH ANO DEVELOPMENT 
(ptCttlSW HIGH C0ST AREA CONTRACT 

PREPARING IN' T»    LATION 

SARRI-LS-C 

SUPPLIES on st«vices TO at PHOCURIO 

XM2 34 High Cost Area Contract   (PEP Included) 
SYSTEM«!) SUPPORTED BY THIS PROCURCMCNT 

Squad Automatic Weapon System 

RESEARCH AND DEVELOPMENT 

7 

COST  CATEGORIES 

iMciwemiMc 

t-"t 

HOURS RATE 

■ ■ ■    •   

204f376.5 DIRECT LABOR 

MATeRIAL 

OVERHCAO 

OTHER 

TOOL IMC 
DIRECT LABOR 

MATERIAL 

OVERHEAD 

OTHER 

PROTOTm f «OpyCTJOM 

»Jf*'?" TEiT ANO |VALUATION 

TOTAL SYSTEMS MAHAOtmHT 
CONSTRUCTION 

TRAINING 
OTHER (Sf»cily) PEir 
TOTAL COST LESSrü AND A) 

.■,!■ '     H.'l 

'■'I'I.IV n 

■ III      ii iMi)»illlHI 

L 

110% 

C AND A 
TOTAL COST 
PROFIT OR FEf 

TOTAL PRICE 

JlA^l- 

10.1% 

1. WORK BREAKOOWH 
STRUCTURE LlVCL 

COST 

10 

ESTIMATE 

T76TI7IIZ 

442,861 

917,420 
458...63i._ 
56.957 

. lUcSH 
_-Q^ 

.       94.QiL2j— 

5f7Bl.fl93J 

7,204,119 

7,931,867 

t.   QUANTITY 

NA 
«.   ItTIMATI PREPARtO 

A| OP 

30 November  197' 

REFERENCE 

ii 

SCHEDULE 

REMARKS 

! TYREO NAME AND TITLE 

I«.     PREPARING OFFICIAL 
!  ROY   F.   SCHWEGLER 

Mechanical Engineer 
b.       REVIEWING OFFICIAL 

c.       APPROVING OFFICIAL 

SIGNATURE EXTENSION 

4255 

AMC    FO',M    lOlla'R 
*""■ 10 JUN TO  ,W, '■ " 

DATE 

30  Nov  7 4 
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INDEPENDENT GOVERNMENT COST ESTIMATE-RESEARCH AND DEVELOPMENT 
(AMCR fli-2J) IN-HOUSE  SUPPORT 

I.    PRtPAHING IN' T* .LATION 

SARRI-LS-C 
2. suPPLtes on tinvicis TO mu PMOCUHKD 

(PEP  Included) 
In-House Support XM234 High Cost Area Contractor 

SYSTCMItl SUPPORTKO BY THIS PNOCUNCMINT 

Squad Automatic Weapon System 

RESEARCH AND DEVELOPMENT 

7 

COST CATEOORIES 

c. 

I 
r 

< c 
M 

I 

J 

I 

2 

} 

4 

I 

14 
J 
4 

ftP 
!    N 

IMCIMItRIMC  
DiRtCT tgBOg 

MATEWIAL 

OVtWM«AO 

TOOL IMC. 
OIHCCT LA»OM 

51,426 

MATeniAL 

HOURS 

' \y niiii.nij 

illll.iiiiiillllli.ilMIW 

III       .1.11 Mi.■ 1.1 II OVERHCAO 

OTMe« 

f SÜTSTYf E ????ycTjOH       
mTgM TIST AMD 1VALUATIOH      * 

jjwi*   
I?.T*A *y|Ti*S MAMACtMtMT  
CONSTRUCTION _ 

TRAINING _.. 
QTMIR (Spfci/y) PEP 
TOTAL COST LESS fO AND A) 

RATE 

-TOT 

NA  
JJA_ 

C AND A  
TOTAL COST 
PROFIT OR FEE J^A 

TOTAL PRICE HiL 

I,   WORK •RCAKOOWN 
STRUCTURE LlVCL 

COST 

to 

ESTIMATE 

873,367" 

138,738 

-5^0,173 
1,532,278 

I.   QUANTITY 

NA 

AS OP 

30 November 1974 

REFERENCE 

ii 

SCHEDULE 

RflMARKS 

*DT/OT-II of  6 months duration 

1 

I          TYPtO NAME AND TITLE SIGNATURE EXTENSION DATE 

la.    PftePARINC OFFICIAL 
1   ROY  F.   SCHWEGLER 
1  Mechanical Engineer 
[ h.      nevtCWING OFFICIAL 

4255 30  Nov  74 

c.      APPROVIMO OFFICIAL 

1                                                                                                   ' 
AMC    r0RM    lOllo-R W»0 JUN70 

187 
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6.0MM 
XM234   HIGH COST A«EA 

ENG.   DEV 
RESEARCH   &   DEVELOPMENT 

FY75 FY76 76/77 FY77 Fy78 TOTAL 

1.1 Contract 
1.11 Dev Eng 

(Val/Ed)  271,759 651,025 134,453 614,380 -0- 1,671,617 
1.12 PEP     -0- -0- 186,080 1,400,751 -0- 1,586,831 
1.13 Tooling -0- 442,861 -0- -0- -0- 442,861 
1.14 Mfg Proto -0- -0- 305,807 611,613 -0- 917,420 

*1.15 Other   143,652 323,467 151,949 544,096 -0- 1,163,164 

FY Cost 
(Less G & A)  415,411 1,417,353 778,289 3,170,840 -0- 5,781,893 

G  &   A(24.6%) 

FY Cost 517,602 1,766,022       969,748       3,950,867     -0- 7,204,239 

Profit{10.1%) 

FY  Total  Price569,880 1,944,390  1,067,693       4,349,904     -0- 7,931,867 

1.2 In-House 
1.21 Dev Eng 161,229 361,986 72,655 277,497 -0- 873,367 
1.22 PEP 110,860 179,774 44,054 185,485 -0- 520,173 
1.23 Tooling -0- -0- -0- -0- -o- -0- 
1.24 Mfg -0- -0- -0- -0- -0- -0- 

**1.25 Other -0- -0- -0- 138,738 -0- 138,738 

In-Houae Cost  272,089        541,760       116,709 601,720 1,532,278 

Total Prog 
(R  &  Ü) 841,969   2,486,150  1,184,402       4,951,624 9»4fi4.145 

*üther/ 
Contract 
Syst.Test  & 
Evaluation 
Data 
Total  Syst Mg. 
Training 
TOTAL 

33,424 82,652 100,051 242,504 -0- 458,631 
23,732 33,225 -0- -0- -0- 56,957 
86,496 207,590 51,898 207,590 -o- 553,574 

-0- -0- -0- 94,002 -0- 94,002 
143,652 323,467 151,949 544,096 1,163,164 

**DT/OT   (ARi4COM)   ?23,123/Mo,-I»4 months,-11=6 months 

R&D 188 
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Break Down of "Other" Expenses Shown 
on Spread Sheet (XM234) 

Oct 1974 

' 

Other FY75 FY76 76/77 FY77 Total 

System Test & Eva! 33.424 82,652 100.051 242,504 458,631 

Data 23,732 33.225 0 0 56,957 

Total Syst Mgmt 86.496 207.590 51,898 207,590 553,574 

Training 0 0 0 94,002 94.002 

Total 143,652       323,467       151,949       544.096   1,163,164 

189 
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MAN 
CONTRACTOR 
HOUR SUMMARY 

3 

ACTIVITY 75 76 76/77 77 TOTAL 

A-2 Development 
Engineering 

* PEP 
13,746 

-0- 
32,979 
-0- 

6,760 
7,276.1 

28,760 
63,939.4 

82,245 
73,215.5 

i 

\ 1 

Material 
B-2 Tooling 
** Other D.C. 

-0- 
-0- 
4,800 

-o- 
9,473 

10,883 

-0- 
-0- 

3,520 

-0- 
-0- 

20,240 

-0- 
9,473 

39,443 

TOTAL HOURS 18,546 53,335 17,556.1 112,939.4 204,376.5 

MAN YEARS (1800 
HOURS) 10.3 29.63 9.75 62.74 113.54 

** O.D.C. 
L)-3 Syst Test & 

Evaluation 

E-3 Data 

1,600    3,203   l^OO     9,353 

(INCLUDED IN DEV. ENG.) 

TOTAL O.D.C. 

*PEP 
A-3 PEP/E-4 

PEP Dev Eng 

C-2 PEP Qual Cont. 

G-l Indust. Facil. 

ODC-2 

TOTAL PED 

4,800 10,883    3,520 20,240 

15,756 

F-2 Total System 
Management 3,200 7,680 1,920 7,680 20,480 

E-4 Training 3,207 3,207 

39,443 

7,701 30,802 

26,837 

38,503 

26,837 

149 596 745 

1,426. _1 5,704. ± 7,130.5 

9,276. 1 63,939. 4 73,215.5 
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RATIONALE 
XM-234 

IN-HOUSE 
FSD-ENGINEERING 

RATIONALE:    The XM-234 Is Judged to have 6 areas requiring major 
! 

redelsgn, specifically: 

(1) Upper Receiver 

(2) Lower Receiver 

(3) Gas System 

(4) Bolt/Operating Group 

(5) Firing Mechanism 

(6) Magazine 

The major FSD-Engineering effort to redesign these areas will be 

conducted in 5 months of FY75 and 12 months of FY76. 

The fiscal transition period of 3 months, 76/77 and 12 months of 

FY77 will be used to finalize detail design, testing, data acquisition, 

data processing, data evaluation, and evaluation of proposed production 

related modifications in conjunction with the concurrent PEP effort. 

Two basic problems appear to exist: 

(1) If the Upper Receiver and Lower Receiver are reinforced to 

insure structural integrity the weight limit may be exceeded. 

(2) If the locking lug areas are modified to eliminate excessive 

wear or potential failure an extensive redesign and testing of the 

operating mechanism may be required. 8, 

» 
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XM-234 
IN-HOUSE 

FSD-RNGINEERINC, 

The In-'loii'ie FSD Engineering Team Effort is summarl ̂zed as foil ows: 

dade 
FY75 

Hra    $ 
FY76 

Hrs    $ Hrs 
76-77 

$ 

FY77 
Hrs $ 

Project Eng 14 750 9,435 1800 22,644 450 5,661 900 11,322 

Mech Eng 13 750 8,048 1800 19,314 300 3,219 1200 12,876 

Mech 3ng 12 1500 13,635 3600 32,724 900 8,181 1800 16,362 

Mech Tech 12 750 6,818 1800 16,362 300 2,727 1200 10,908 

Q.A. Tech 11 750 5,722 1800 13,734 300 2,289 1200 9,156 

Mech Tech 9 750 4,748 1800 11,394 450 2,849 1200 7,596 

Draftsman 7 750 3,893 1800 9,342 300 1,557 1200 6,228 

Draftsman 5 750 3,143 1800 7,542 300 1,257 1200 5,028 

Math Analyst 12 563 5,118 1350 12,272 300 2,727 1200 10,908 

RAM Eng 12 563 5,118 1350 12,272 300 2,727 1200 10,908 

(>wi. Eng 12 750 6,818 1200 10,908 225 2,046 1200 10,908 

Q.A. Tech 12 750 6,818 1200 10,908 225 2,046 1200 10,908 

Model Maker 500 3,815 1200 9,156 -0- -0- -0- -0- 

Direct Labor FY75 

FY76 

76/77 

FY77 

9876 83,129 

22500 188,572 

4350 37,286 

14700 123,108 

Total Direct Labor (FSD)  51,426 Mar 
Overhead (85%) FY75    $70,660 

FY76    160,286 
76/77    31,693 
FY77    104.642 

Total Overhead (FSD)  $367,281 

i hours $432,095 

l-H/2 
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(nLL CONTENDERS) 
FSn-ENGINERRING MATERIAL 

RATIONALE:    Engineering Material costs cover office supplies, drafting 

paper,  etc., and  is estimated at $100 per month. 

FY75 5 x $100        $ 500 

FY76 12 x $100    1200 

76/77 3 x $100     300 

FY77 12 x $100    1200 

TOTAL $3200 

Other direct charges are covered in either FSD or PEP, 

l-H/3 
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FSO - ENHINERRING - OTHER niRECT COSTS 

Rationale: Other Oirect Costs are asßumcfl to consist oC Computer expense 

at $600 per month cuid Travel Expense. 

\. Computer Expense 

FY75 5 x $600 

FY76 12 x $600 

76/77 3 x $600 

FY77 12 x $600 

T0T\L 

B. Travel Expense 

FY75 

FY76 

76/77 

FY77 

TOTAL 

C. Total O.D.C./FY 

FY75 

FY76 

76/77 

FY77 

D. Total O.D.C. 

$ 3,000 

7,200 

1,800 

7.200 

$19,200 

,940 

.728 

,576 

41 ,347 

51 ,591 

6,940 

11,928 

3,376 

4P.5A7 

70,791 

FSD  - ENGINEERING  - SUMMARY OF COSTS 

FY75 

FY76 

76/77 

FY77 

TOTAL 

$161,229 

361,986 

72,655 

277.497 

$873,367 

l-H/4 194 
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XM-234 
IN-HOUSE TRAVEL COSTS 

(HIGH COST AREA) 

Estimate of Travel Costs: 

Reviews at West Coast 
3 days x 2 men x $35/day 
Car rental 2 days -$60/trip 
Air fare $259 x 2 men 

Support of APG Test (RDAT-DT-II) 
1 man x $35/day 
Car rental @ $30/day 
Air fare $141/28 trips 

Support Test Fort Benning (OT-II) 
1 man x $35/day 
Car Rental  @  $30/day 
Air  fare $172/18 trips 

FY75 FY76 76/77 FY77 

5 
1050 
300 

2590 

6 
1260 
360 

3108 

2 
420 
120 

1036 

6 
1260 
360 

3108 

275 
9<525 
8250 
3948 

180 
6300 
5400 
3096 

days 

days 

Total/FY $3940  $4728   $1576 $41347 

Total ED Travel $51,591 

1- H/5 
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XM234 
ENGINEERING SECTION 

FULL SCALE DEVELOPMENT 

1.  Introduction: 

a. The Engineering Section is divided nto four (4) parts; 

(1) Engineering Direct Labor. 

(2) Engineering Material. 

(3) Engineering Overhead. 

(4) Other Direct Charges to Engineering. 

b. Each Engineering part consists of description of the 
item included and the rationale for including and evaluating 
each item. 

c. The costs accrued in each part were developed among the 
weapon elements according to the percentage of peculiar parts of 
the weapon system which make up the weapon element.  Thus for 
the XM234: 

Weapon Element Peculiar Parts    %Di3tribution 

Receiver & Operating Group 115 64 
Barrel Assembly 17 9 
Rear Sight 10 5 
Magazine 7 4 
Bipod 21 12 
Sling 3 2 
Maintenance Tools 7 4 
TOTAL 180 100 

2.  Rationale for Estimating Engineering Direct Labor Cost 
(FSDWEDL): 

a.  Total Engineering Direct Labor hours is the sum of two 
inputs: 

(1) Engineering Direct Labor hours to accomplish the En- 
gineering Tasks involved in finalizing the weapon design. 

(2) Engineering Direct Labor hours to prepare the informa- 
tion required for Data Items. 
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b. The value for each Direct Labor hour Is an average hourly rate 

applied to all man hours expended in the Engineering effort and was de- 

termined for each contractor in coordination with AMSWE-PPX in the follow- 

ing manner: 

(1) Estimate the total Direct Labor hours required for each Govern- 

ment GS grade. 

(2) Multiply these totals by the respective step 5 hourly rate and 

add to get a total equivalent Government direct labor cost. 

(3) Divide the total equivalent Givernment direct labor cost by the 

sum of the direct labor hours, regardless of grade, to obtain an average 

Government engineering hourly rate. 

(4) Compare the average Government engineering hourly rate with the 

Step 5 hourly rates in the GS pay scale to determine the average grade 

level of skill employed. 

(5) Compare the average grade level of skill with available Information 

on the contractor's pay scale to estimate the average contractor's engineer- 

ing hourly rate. 

c. The average contractor's engineering hourly rate for the Contractor 

is computed to be $9.22 per hour. 

d. Engineering Direct Labor Hours and Costs for the Contractor by Fiscal 

Year are estimated to be: 

FISCAL YEAR 

75 

76 

76/77 

77 

Total 

D. L. HOURS D. L. COSTS 

13,746 126,738 

32,979 304,065 

6,760 62,327 

28,760 265,167 

82,245 $758,297 

A-2 
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i.     Rationale   for Estimating Engineering Material Costs   (FSDWEMAT): 

j.    Engineering Materials  are considered to consist  of miscellaneous 

material used In performing  the engineering effort  for Full Scale Develop- 

ment.    Layout paper,  drafting supplies, bond paper,  vellums,  computer cards, 

and computer paper are  typical major cost   Items   In this category, 

b.    Engineering Material Costs are estimated to be: 

FY75 275 

FY76 660 

76/77 160 

FY77 660 

Total 1,755 

4.    Rationale for Estimating Engineering Overhead  (FSDWEOH): 

a. Based on historical  data and Information available  In the Contract 

Pricing Division, AMSWE-PPX,  the Engineering Overhead Rate for the Contractor 

Is estimated to be 1107. of Engineering, Direct Labor Cost. 

b. Summary of Overhead costs Is as follows: 

Total Overhead FY75 $139,412 

Total Overhead FY76 334,472 

Total Overhead 76/77 68,560 

Total Overhead FY77 291.684 

Total Overhead                             $834,128 

A-3 
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5. Rationale for Estimating Other Direct Charges to Engineering 
(FSÜWEOT): 

a.  This category includes the cost of travel and charges 
for computer time during Full Scale Devolopment. 

(1)  The estimated computer costs are for programming and 
exercising a dynamic model of the weapon, a heat transfer and 
stress analysis model of the barrel/ and analysis of Maintain- 
ability and Reliability as follows: 

FY75 2,970 
FY76 7,100 
76/77 1,830 
FY77 7,100 

Total Computer Cost  19,000 

(2)  The estimate of travel costs is as follows: 

FY75 2,364 
FY76 4,728 
76/77 1,576 
FY77 49,769 

Supporting computations may be found under "Estimate of Travel 
Costs". 

b.  Other Direct Charges to Engineering are summarized as 
follows: 

Fy75 FY76 

Computer Time 

Travel Costs 

Total by FY 

2,970 7,100 

2,364 4,728 

5,334 11,828 

76/77 Fy77 TOTAL 

1,830 7,100 19,000 

1,576 49,769 58,437 

3,406 56,869 

TOTA] 

77,437 

J O.D.C. 
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d.     Estimate of  Travel  Costs: 

FY75       Fy76 

Informal reviews at Rock 
Island 

3 days x 2 men x $35/trip 
Car Rental 2 days/$60 trip 
Air Fare $259 x 2 men 

Support of APG Test (RDAT-DT-II) 

1 man x $35/day 
Car  Rental @  $30/day 
Air Fare $355/28 days 

Support Test Fort Henning   (OT-II) 

1 man x $35/day 
Car Rental x  $30/day 
Air Fare $307/18 days 

TOTAL  FY 

TOTAL  TRAVEL 

$2364     $4728 

76/77 

$1576 

FY77 

630 1260 420 1260 
180 360 120 360 

1554 3108 1036 3108 

275 days 

9625 
8250 
9940 

180 days 

6300 
5400 
5526 

$49769 

$58,437 

6.     Total Engineering Cost 

FY75 

FY76 

76/77 

Fy77 

TOTAL   ENG. 

271,759 

651,025 

134,453 

614,380 

$1,671,617 
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HIGH COST AREA 

SUMMARY OF PSW T00LIN8 COSTS 

ESTIMATED IN 1975 DOLLARS 

FSDWTL - 

Tht coit mod«! symbol gives rtfermet to tht cost of tooling» 

gagts and mmufacturing aids requlrtd to product FSD prototype 

wtapons, supporting equipment, and repair parts.   All costs occur 

In FY76. 

B-l 
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HIGH COST  AREA 
FSD - TOOLING COST (LESS GSA) 

XM234 (180 UNIQUE PARTS - 1097 OPERATIONS) 

Tooling for 104 Prototype Guns Consists of: 

Hours 

A. Purchase Tooling (Vendor Price) 

1095 x $112.48 

B. Purchase Gages (Vendor Price) 

1097 x $21.54 

C. Purchase Expendable Tooling 
(Vendor Price) 

1097 x $40.00 

D. Manufacture - Jigs & Fixtures 

D.L. Rate $9.22/hr, O.H. Rate 110« 3813 

E. Manufacture - Gages 

D.L. Rate $9.22/hr, O.H. Rate 110« 

Subtotal 

F. Manufacture - Processing 

D.L. Rate $9.22/hr, O.H. Rate 110% 

G. Tool & Gage Design 

(15% of Item A thru E above) 

H.    Estimating of Tools 

D.L. Rate $9.22/hr, O.H. Rate 110% 

I.    Purchasing Effort (on A-E above) 

D.L. Rate $9.22/hr, O.H. Rate 110% 

J.    Tool & Gage Inspection 

(10% of Items A thru E above) 

Total Tooling Cost 

Unit Cost (104 weapons) 
B-2 

Amount 

$123,391 

$ 23.630 

$ 44,758 

$ 73.827 

$ 5.054 

$270,660 

$ 47.805 

$ 40.599 

$ 31.870 

$ 24,861 

$ 27,066 

9473 Hrs $442,861 (FY76) 

$ 4.259 

261 

2469 

1646 

1284 
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XM234 
FSD TOOLING 

MANUFACTURING PROCESSING 

Planning for manufacturing processes Is estimated at 2 hours per 

4 machine operation. There are 907 machine operations giving: 

1097 
2 

STCThrs 

An additional  .25 hours Is estimated for methods and standard work 
■ 

per operation giving: 

1097 
.25 -m 

Total 2194 hrs 
275 hrs 

2?S9 hrs 

TOOL DESIGN 

■ 

It Is estimated from M16 G.M. Kydromatlc that 20% design to mfg. 
: 

From G.E. (M61) Approx. 34%. 

It 1s estimated that 30% Is fair and reasonable.    In prototype most 

detailed design would not be made - use 15%. 

ESTIMATING OF TOOLS 

907 Operations with 3 tools per operation - 1 cutter 
1 fixture 
1 gage 

1097 
3 

• 3291 tools 

It Is estimated that .50 hr will be necessary for each tool. 

3291 
.5 

TWhrs 

B-3 
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XM234 

TOOL & GAGE INSPECTION 

It 1s estimated that }0% of the purchase price will be used for 

Initial Inspection of tools and gages, based upon ARMCOM QA experience. 

PURCHASING 

Total procurement actions 
For Items purchased finished 

Total operations - 1097 
It Is assumed that each operation will require:    1 cutter 

1 fixture 
1 gage 

Therefore 3 x 1097 = 3291 Items will be procured. 

3 Items over $3000 
1094 Items less than $3000 

Use same standards for purchasing as manufacturing 

1094 (.5176 hrs) (150%) = 850 hours 
3 (17.223 hrs) ( 50%) =       78 hours 

925" hours 

For Items manufactured - Manufacturing hours - 4074 

Relationship to mfg to purchased - 38.3% 

Procurement hours for manufactured Items - (928) (38.3%) ■ 356 hours 

Total procurement effort - Mfg 356 hours 
i 
k Purchased    928 hours 

T2E4 hours 

B-4 
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PROTOTYPE COSTS 

XM234 

Based on experience in manufacturing components for the XM235 at 

the Naval Air Rework Facility (NARF), Pensacola, Florida and assuming 

that the manufacturing cost is approximately related to the number of 

unique components in the weapon the following costs are calculated: 

46,452 RDAT Weapons   180   x   4   x   $10t000 

DT/OT-II Weapons   180   x   100   x   $7|500 

Total Prototype Weapon Cost 

870.968 

917,420 

The prototype manufacturing effort continues over a period of three 

months in the 76/77 period and six months in the FY77 oeriod.    The 

prototype cost is assumed to be distributed proportionately. 

76/77   3/9   x   917,420   =    305.807 

FY77     6/9   x   917,420   =   611,613 

C-l 
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SYSTEM TEST AND EVALUATION SECTION 

FULL SCALE DEVELOPMENT 

FSDWTE 

1.    Introduction 

a. The figures below represent an estimate of the contractor's cost 

to conduct System Test and Evaluation. 

b. For computational purposes, the Total System Test and Evaluation 

activity was divided into three parts as follows: 

Part I     - Acceptance Testing of the Prototype Weapons 

Part II   - Research and Development Acceptance Test (RDAT) 

Part III - Preliminary Testing 

c. The following were not included as part of this estimate: 

(1) Weapons, spare barrels, and spare parts.   These are included in 

the Prototype Cost, as other Direct Costs. 

(2) Anrnunition (MUCOM Item) 

(3) Range utilization/rental costs, if required. This item was not 

included due to lack of supporting information as to where and under what 

arrangement the contractor will conduct testing. 

(4) Shipping/transportation costs of materiel/personnel to various 

test sites. If required. It Is assumed that testing would be within close 

proximity of the contractor's plant. 

d. The same direct labor (time) and materials estimate was used for 

all three contractors. This is considered a reasonable assumption, since 

206 

M ...,-A:i».- tnunB^hmni ::«.,•*•>•. 

*•-■ ftiflSB^lfliük .■■. ■-■-■-..; '■■ ;.• '.'k. „..■>"•'*■■■ ... 



tmvmHmir*»***!"** ^iii|HiffMWr»WTF»ii,>» •« 

the test requirements are the same. Thus, differences In the cost estimates 

are the result of the various contractors' equivalent hourly rates and 

overhead figures. Contractor hourly rates and overhead were obtained 

from audited histoHcal data. 

2. Summary of Costs 

Part I - Acceptance Testing 

TOTAL 

$105,768 

Part II - RDAT $216,127 

Part III - Preliminary Testing $136,736 

TOTAL - Weapon System Test and 

Evaluation Cost (FSDWTE) 
■v $458,631 
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3. Breakdown by Parts 

Part I - Acceptance Testing 

Direct Labor (2950 hrs)* 

Materials 

Overhead 

Total 

FY75 FY76 76/77 FY77 TOTAL 

-0- -0- -0- 27,199 27,199 

-0- -0- -0- 48,650 48,650 

-0- -0- -0- 29,919 

105,768 

29,919 

105,768 

^art II - RDAT 

Direct Labor (6403 hrs) -0- -0- 

Materials -0- -0- 

Overhead -0- -0- 

Total 

-0- 59,036 59,036 

79,391 12,760 92,151 

-0- 64,940 64,940 

79,391 136,736 216,127 

**Part III - Prelim. Tstg. 

Direct Labor (6403 hrs) 

Material 

Overhead 

Total 

9,840 39,358 9,838 -0- 59,036 

12,760 -0- -0- -0- 12,760 

10,824 43,294 10,822 -0- 64,940 

33.424 82,652 20,660 -0- 136,736 

* Direct Labor Rate = $9.22/hr 

Overhead * 110% 

** Preliminary Testing Period - May 1975 through Oct 1976 

D - 3 
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2.    DATA REUTED COST SUMMARY 

a. Direct Labor plus Overhead to prepare FSD Dat i Items Is carried 

under the following categories and totals as follows: 

Category 

Engineering hours 29,800 

Training hours 3,207 

Engineering Cost 576,928 

Training Cost 62,088 

Total $/FY 639,016 

b. Data Cost 56,957 

a ♦ b                                       695.973 

c. Total Data Related Cost - FSD • $695.973 (P-F) 

NOTE:   Engineering and Training Hourly Rate - $9.22 + IIOS Overhead 
$9.22 + $10.14 • $19.36/hour 

. d.     Data Cost by Fiscal Year 

FY75     5/17  x   56,957  =  $16,752 

FY76     12/17  x   56,957  =  $40,205 

1 
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3. SUMMARY OF FSD DATA ITEM LISTING AND DIRECT LABOR TO PRODUCE ENGINEERING 

DATA ITEMS 

List of Englnterlng Data Item Numbers 

61 DI« B# 

01 0I-A-1014A (MOD) 32 
02 DI-E-llOO (MOO) 37 
03 DI-E-1101A 38 
04 DI-E-1103A 39 
05 DI-E-n04 40 
06 DI-E-1105 41 
08 DI-E-1107 42 
10 DI-E-1116 44 
11 0I-E-ni7 51 
12 DI-E-1118 (MOO) 

DI-E-1119   NOD) 
52 

13 53 
14 ni-E-1128 54 
15 DI-E-11XX (MOD) 55 
16 DI-E-XXX1 56 
17 DI-F-6000 57 
18 DI-F-60001 58 
ISA DI-F-XXX1 59 
19 DI-F-6004 60 
25 DI-H-1312 61 
26 DI-H-1314 62 
27 DI-H-1315 63 
29 DI-H-1322A (MOO) 64 
30 DI-H-1326A 65 
31 0I-H-1327A (NOD) 66 

67 
Direct Labor Hours - 29.800 

Oil 
DI-H-1329A 
OI-M-1501 (MOO) 
DI-M-1502 
0I-MS02 
0I-M-1505 
DI-M-1510 
0I-P-1600 
DI-R-1710 
DI-R-1730 
DI-R-1731 
DI-R-1733 
DI-R-173# 
DI-R-1735 
DI-R-1740 
DI-R-1741 
0I-R-1750     ,,t 
DI-S-1800 (MOD 
0I-S-1804A 
DI-S-1812 
DI-S-1818 (NOD) 
DI-S-1819   NOD 
DI-S-18XX   MOD 
DI-T-1906   NOD 
DI-T-XXX1 (NEW 
0I-V-19SO (MOD! 

MOO 
'NOD 
NOD 
NOD 
NOD 
MOD 
NOD 
NOD 
mo) 

NOTE:   These direct labor hours are Included under Engineering. 
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4.    SUMMARY OF FSD DATA ITEM LISTING AN» DIRECT LABOR TO PRODUCE TRAINING 

DATA ITEMS 

List of Training Data Items 

20 DI-H-1300 (MOO) 

21 DI-H-1302 

22 0I-H-1304 

23 DI-H-130a 

24 oi-H-mo 

Direct Labor hour« ■ 3,207 

NOTE:   These direct labor hours are Included under Training. 
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SUMMARY OF COSTS - DATA ITEM CALL ITEMS - FSO 

B No. Oat« Itm No. 

01 DI-A-1014A(MOD) 

02 DI-E-IIOO(NOD) 

03 0I-E-1101A 

04 0I-E-1103A 

OS DI-E-n04 

06 OI-E-llOS 

07 OI-E-1106 

08 EI-E-n07 

09 EI-E-lllSA(NOO) 

10 0I-E-m6 

> I oi-E-ni; 

DI-E-1118(M00) 

DI-E-m9(M0O) 

Di-E-ma 

(X)OI-E-llXX(MOO) 

0I-E-XXX1 

OI-F-6000 

18 DI-F-6001(MOD) 

18A DI-F-XXX1 

19 DI-F-6004 

20 EI-H-1300(MOO) 

OiU Ifi TitlQ 

PERT 

Corflguratton Managciwnt Plan 

Configuration Stat Acet h Engr Racord 

Englnaar Ralaasa Racord 

Specifications 

Charactarlstlcs & Oatcrlptlon Book 

Specs, Standards, Appl. List 

Orawlng Custodianship List 

Technical Data Packago 

Stdz Coap I Select Control 

Stdz Report of CoMnon Itant 

Drawings, Engr I Assoc Lists 

Envlrormental Criteria Report 

Electroaagoetlc Interference 
Control Plan 

Interface Control Doc. for VRFWS 

0yna«1c Mathaaatlcal Model 

Cost perforMRce report 

Procureaent Info Functional Cost- 
Hour Report 

Modtl for Eval of Design-To Unit 
Production Cost 

Contract Funds Status Report 

Personnel A Training Requlreaonts 

FSO/PEP 

FSO/PCP 

PEP 

FSD/PEP 

PEP 

FSQ/PEP 

PEP 

FSO/PEP 

S57 

246 

507 

1620 

91 

168 

0 

30 

O 

58 

0 

841 

am 
84 

311 

288 

353 

5 

29 

22 

ISO 
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3. The following Is the estimated average Government rate: 

Title Grade 

Project Manager 6S-15 

Senior Engineer. Engr. GS-14 

Senior Engineer, Mfg. 6S-13 

Program Manager GS-13 

FY75 D.L. Rate 

$15.40 

13.21 

11.27 

11.27 

$51.15 

$51.15/4 ■ $12.79     hr average Government rate. 

4. Based on the equivalent Government rate and discussions with 

AMSWE-PPX the equivalent Contractor hourly rate is estimated to be 

$12.87/hr and overhead at 110t totaling $27.03/hr   D.L.40.H. 

5. Costs by Fiscal Period: 

FY75 (5 months, 160 hrs/month) 

5 x 160 x 4 x $27.03 - 86,496 

FY76 (12 months, 160 hrs/month) 

12 x 160 x 4 x $27.03 - 207,590 

76/77 (3 months, 160 hrs/month) 

3 x 160 x 4 x $27.03 - 51,898 

FY77 (12 months, 160 hrs/month) 

12 x 160 x 4 x $27.03 • 207,590 

Total 553,574 
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IN-HOUSE TASKS 

PEP RELATED 

The major areas of In-House Direction and Support effort required 

during the PEP period are: 

1. Producibility Engineering and Planning Studies. 

2. Product Engineering Studies  including Tolerance/Dimension Studies. 

3. Engineering effort to prepare  the Technical Data Package Date 

Call  Items. 

4. Engineering effort to enhance Reliability and Maintainability 

Engineering activities. 

Configuration Management will be monitored in detail through acceptance 

testing. 

Starting with RDT, Configuration Management will revert entirely to 

the Government as an In-House Task requiring effort as follows: 

1. Prepare a Configuration Plan. 

2. Update the Configuration Plan as required. 

3. Review Engineering Change Proposals  (ECPs): 

a. Failure Related. 

b. Production Related. 

Other specific In-House Task areas are: 

1. Review/monitor and direct Contractor and In-House conducted 

Producibility Engineering and Planning studies as follows: 

a. Review each part/drawing. 

b. Review Contractor Draft Process Sheets. 

1-H/l PEP 
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c. Review unique processing operations. 

d. Rf'lew current and proposed processing capabilities. 

e. Review difficult/uneconomical manufactured Items and 

recommended actions. 

£. Review Contractor PEP reports. 

2. Review, monitor and direct Contractor and In-Hocse conducted 

Production Engineering and Tolerance/Dimension Studies as follows: 

a. Review components/drawings. 

b. Maintain conformity to Military Standards as specification 

as applicable. 

c. Review Contractor and In-Houne conducted redesign efforts. 

d. Review and prepare reports. 

e. Analyze available data and Identify/approve areas for 

ln-house or by contractor. 

f. Conduct and/or monitor tolerance/dimension studies. 

g. Review revisions and related reports. 

h. Maintain liaison with contractor project related supervision 

personnel. 

3. Maintain cognizance of current and proposed manufacturing processes 

and procedures. 

l-H/2 PEP 
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(ALL CONTENDERS) 
IN-HOUSE 

PEP-ENGINEERING 

The In-House PEP Engineering team effort Is summarized as follows: 

FY75 
Title 

Project Eng 

Mech Eng 

Mech Eng 

Mech Tech 

Mech Tech 

Draftsman 

Draftsman 

Math Analyst 

ixAM Eng 

Direct Labor 

Grade  Hrs ± 
FY76 

Hrs  $ Hrs 
76/77 FY77 

Hrs   $ 

14 

13 

12 

11 

9 

7 

5 

12 

12 

750 

750 

750 

375 

375 

750 

750 

375 

750 

9,435 

8,048 

6,818 

2,861 

2,374 

3,893 

3,143 

3,409 

6,818 

FY75 
FY76 
76/77 
FY77 

5,625  46,799 

900 

750 

600 

600 

600 

600 

1800 

600 

1800 

8250 

Overhead (85%) 
FY75 $39,779 
FY76 55,823 
76/77 13.547 
FY77 58^447 

Total Overhead (PEP) $167,596 

11,324 

8,048 

5,454 

4,578 

3,798 

3,114 

7,542 

5,454 

16,362 

65,674 

Total Direct Labor (PEP)  24,375 Man Hours  $197,171 

l-H/3 PEP 

225 

450 

150 

150 

150 

150 

450 

150 

225 

2,831 

4,829 

1,364 

1,1.45 

950 

779 

629 

1,364 

2,046 

2100      15,937 

900 

1800 

600 

600 

600 

600 

1800 

600 

900 

11,324 

19,316 

5,45* 

4,578 

3,798 

3,114 

7,542 

5,454 

8,181 

8400        66,761 
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(ALL CONTENDERS) 
IN-HOUSE 

PEP 
SUMMARY 

A. Engineering 

Direct Labor 

Material^ 7 5/Mo) 

Overhead 

Other D.C.   (In- 
cluded  in FSD) 

Total A 

FY75 FY76 76/77 

46,799 65,674 15f937 

375 900 225 

39,779 55,823 13,547 

FY77 TOTAL 

68,761   197,171 

900     2,400 

58,447   167,596 

86,953    122,397    29,709    128,108   $367,167 

B. Configuration Control Board 

Direct Labor 12,720 30,528 7,633 

Material($75/Mo) 375 900 225 

Overhead (85%) 10,812 25,949 6,487 

Other D.C. (In- 
cluded in FSD) . . . 

Total B 23,907 57,377 14,345 

A plus B 110,860 179,774 44,054 

30,528    81,409 

900     2,400 

25,949    69,197 

TOTAL IN-HOUSE PEP COST 

57,377  $153,006 

185,485 

$520,173 

PEP ENGINEERING 

C.C. Board 

TOTAL MAN HOURS 

24,375 Hrs. 

7,680 Hrs. 

32,055 Hrs. 

l-H/4 PEP 221 
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(ALL CONTENDERS) 
IN-HOUSE 

CONFIGURATION CONTROL BOARD 

Control of Configuration Management will be assuned by the 
Government. 

A Configuration Control Board (CCB) will be established and 
will exercise its authority throughout the FSD period and poten- 
tially continue in the same manner but at somewhat diminishftd 
levels of effort through the Limited Production period and the 
Full Scale Production period. 

During the FSD period from 1 February 1975 to 1 October 1977 
(32 months) the CCB will utilize of the following people to the 
extent indicated: 

Title Grade Hours $DL $Overhead 

40% Configuration Mgr 14 1920 24,154 20,531 
40% Engineer 13 1920 20,602 17,511 
20% Procurement 

Specialist 13 960 10,301 8,756 
20% W.A. Engineer 

(Gages & SQAPS) 13 960 10,301 8,756 
20% Maintenance 

Specialist 12 960 8,726 7,417 

20% Supply Specialist 11 960 7,325 6,226 

TOTAL 7,680 $81,409 $69,197 

These expenses occur as follows : FY75 12,720 10,812 

FY76 30,528 25,949 

76/77 7,633 6,487 

FY77 30,528 25,949 

l-H/5 PEP 222 
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SAW WEAPON XM-234 
(HIGH COST AREA) 

PRODUCIBILITY ENGINEERING & PLANNING 
SEP/OCT 74 

COST CATEGORIES 
AND ELEMENTS 

DEVELOPMENT-PEP 
PEP 
TOTAL Fy75 

A. Engineering 
Direct Labor 
Material 
Overhead 
Other D.C. 

886,979 
354,998 

150 
390,498 
141,333 

-0- 

B. Tooling(Software)157,968 -0- 

C. Quality Control 520,018 -o- 

D. System Test & 
Evaluation -0- -0- 

E. Data 7,441 -0- 

F. Total Systems 
Management -0- -0- 

G. Industrial 
Facilities 14,425 -0- 

H. Training -0- -0- 

I.  Miscellaneous -0- -0- 

TOTAL COST        1 ,586,831 

FY76 

-0- 

-0- 

-0- 

-0- 

-0- 

-0- 

-0- 

-0- 

-0- 

76/77 

-0- 

Fy77 

150,113   736,866 

31,594 126,374 

-0- 520,018 

-0- -0- 

1,488 5,953 

-0- 

2,885 11,540 

-0- -0- 

-0- -0- 

186,080 1,400,751 

PEP 
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CONTRACTOR DEVELOPMENT ENG PEP 

Rationale: 

The Contractor PEP effort is estimated to address the 
following areas: 

a. Producibility Engineering and Planning Studies. 

b. Product Engineering and Tolerance Studies. 

Tasks are identified in each area, required manhours are 
estimated for each task and the total estimated manhours de- 
termined. These manhours are multiplied by appropriate labor 
and overhead rates to obtain total values for Direct Labor and 
Overhead, $150 iG estimated for Materials and tuese values of 
Direct Labor, Overhead, and Material cost are added to Other 
Direct Costs which are defined in a separate section. 

A-l PEP 

224 

  niii^iiliiriii'tAfililtiiWiti'lBtiii'i i.uiL^i^_.^±.^.,._;..   ..,,.      _ :.  .    . ,^.,..,:,. ...  ,  



«   ■■ ■ «■!» n.*m'*mi-*'*f ^.fW* mt i liiiHiliiimilTC   ^ 

CONTRACTOR DEVELOPMENT ENG PEP 

A.  Producibility Engineering and Planning Studies t 

TASK MANHOURS 

1. Review Part Drawings 
2. Prepare Draft Process Sheets 
3. Determine Unique Operations 
4. Conduct Process Capabilities Study 
5. Determine Difficult Items and Make 

Recommendations 
6. Prepare Reports 
7. Maintain Supervision 

TOTAL "A" 

2058 
5143 
176 

2788 

1394 
41 

4752 
16352 hours 

B.  Product Engineering and Tolerance Studies: 

1. Review Drawings 
2. Review Mil. Standards & Specs. 
3. Select and Conduct Redesign 
4. Prepare Reports 
5. Review Data/Identify Areas for Study 
6. Conduct Tolerance/Dimension Study 
7. Determine Revisions and Prepare Report 
8. Maintain Supervision 

TOTAL "B" 

461 
216 

2979 
40 

481 
2676 
556 

4752 
12161 hours 

TOTAL MANHOURS (A & B) 28,513 

A-2 PEP 
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SAW-XM-234 (HIGH COST AREA) 
CONTRACTOR DEVELOPMENT ENG PEP 

Total ManUours (A&B) 
Data Item Manliours 
Total Manhours 

28,513 hrs 
9y990 hrs 

38,503 

Direct Labor Rate 
Direct Labor Cost 
Overhead Rate 110% 
Overhead Cost 

Engineering Cost Summary 
Direct Labor 
Material 
Overhead 
O.D.C. 

Total Engineering 

$9.2 2/hr 
$354,997.66 

$390,497.43 

$354,998 
150 

390,498 
141,333 

$886,979 

76/77 
$ 71,000 

30 
78,100 

983 
$150,113 

FY77 
$283,998 

120 
312,398 
140,350 

$736,866 

A-3 PEP 
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OTHER DIRECT COSTS 
CONTRACTOR 

PRODUCIBILITY ENGINEERING & PLANNING (PEP) 

RATIONALE: Other Direct Costs are assumed to consist of three 
(3) categories: 

a. Manufacturing Processing Engineering 

b. Travel 

c. Reproduction Costs 

(1) PEP Studies 

(2) Product Engineering and Tolerance Studies 

0DC/-1 PEP 

tS«lll»illllWM*llll'lw,'l'''l'l'Jt,**"":***~*~~" 

.    ■    ■ ■    . .     -J.'i^tiil^tl  ' ...    '  ,■■ _;,. 



XM-234 (HIGH COST AREA) 
OTHER DIRECT COSTS 

CONTRACTOR 
PEP 

A.  Manufacturing Process Engineering is the Engineering effort 
to prepare and process routing sheets and other documentation 
defining in detail the manufacturing processes to be used for 
each component. 

Estimated manufacturing operations 
Estimated Eng Hrs p»r operation 
Direct Labor Rate 
overhead 

1097 
6.5 hrs 
$9.22/hr 
110% 

Required Manhrs 
Direct Labor 
Overhead 
Total M.P.E. 

1097 x 6.5 
7130.5 x $9.22 
$65,743 x 1.10 

7130.5 
$65,743.21 
72,317.53 

$138,060.74 

B.  O.D.C. Travel 
Estimated travel consists of 2 trips to RIA by 1 man in Fy77 

at 2 x $449 = $898 plus 2 trxps by 2 men at $847 per trip (1 trip 
in FY76/77 and 1 trip in FY77. 

1 man trip 
2 man trip 
Total Travel 

76/77 

$847 
$847 

FY77 

$898 
$847 

$1745 

TOTAL 

$2592 

ODC/-2 PEP 
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XM-234  (HIGH COST AREA) 
OTHER DIRECT  COSTS 

CONTRACTOR 
PEP 

I 

C.  Reproduction: 

1) Estimated for Producibility Engineering 6 Planning Studies: 

76/77         FY77 TOTAL 

$165.00 x (1.24)     $40.92       $163.68 $204.60 

2) Estimated for Product Engineering and Tolerance Studies: 

$369.00 x (1.24)     $95.11       $360.45 $475.56 

Total Reproduction Cost   $136.03       $544.13 $680.16 

O.D.C. Summary 

Total M.P.E.                   -0-       $138,060.74 $138,060.74 
Total Travel                 $847.00      1,745.00 2,592.00 
Total Reproduction             136.03    544.13 680.16 
Total O.D.C.                  $983.03    $140,34$.87 $141,332.90 

0DC/-3 PEP 
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TOOLING  SECTION   (SOFTWARE) 
XM-234   (HIGH COST AREA) 

Costs are incurred during design of special purpose produc- 
tion equipment and tooling to  achieve quantity production.    Based 
on past experience it is  estimated that 35% of the initial tooling 
cost is used for design. 

All design costs  are  shown against the weapon. 

On the basis  of past estimates for automatic weapons an 
average tooling cost of  $400 per operation is applied to cover 
the cost of Purchased Tooling,   Purchased Gages,  Expendable Tool- 
ing,   Jigs and Fixtures,   and Gages. 

The corresponding Design Cost is thus estimated at  .35 x $400= 
$144  per operation. 

No.   Operations  x  $144 76/77 Fy77 

XM-234       1097     $157,968 $31,594 $126,374 

B-l PEP 

230 

.-.■ 

ä*«*** i&^kml&ääM*4Jk ,    . 



^wp,.. - 

«MHi 

OUALITY CONTROL SECTION 

The estimates contained herein for Duality Control are  for tha Quality 

Documentation that Is part of the Technical Data Package.     In addition, 

estimated hours  for Ouallty Control Engineering Supervisor are included 

at the rate of 160 hours per month for 11 months.    The nan hours estimated 

for the preparation of Ouallty Control Documentation are baaed on similar 

work performed by ARMCOM personnel. 

Rationale Is derived from a similar study performed on proposed Bush- 

master weapons.    The following Data Items are Involved: 

DI-B-1104* 

DI-E-1118 (Mod)* 

DI-R-1711  (Mod) 

DI-R-1712  (Mod) 

DI-R-1717 

DI-R-1722  (Mod) 

* In addition to Quality Control,  there are man hours for these Data 

Items In the Engineering Section. 

During the PEP Program,   it Is estimated all Q.C,  software efforts 

will be accomplished  in FY77. 

C-l PEP 
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SUMMARY OF MAN HOURS 

GS-13 Supervisor 

GS-12 Engineer 

GS-11 Speclallst Gage Designer/Checker 

GS-09 Tech Writer, Illustrator 

GS-05 Document Control Clerk 

SUMMARY OF COSTS 

Direct Labor Hours 

Hourly Rate 

Total D. L. Cost 

Overhead (1107.) 

Material 

Total Q. C. Cost 

1,760 

790 

16.434 

6,968 

 m 
26,837 

26,837 

9,22 

247,437 

272,181 

400 

520,018 

C-2 PEP 
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PF DATA SECTION 

5.    DATA RELATED COST SUMMARY 

a. Cost of Direct Labor plus Overhead to prepare data Items Is as follows 

Category 

Engineering Direct Labor (Manhours) 9,990 

Quality Control Direct Labor (Manhours) 26,837 

Engineering Cost* 193,426 

Quality Control Cost* 519,618 

Total Direct Labor & Overhead 713,044 

b. Data Cost 7,441 

c. Total Related Data Cost - PEP (a + b) 720,486 

*Hourly rate = $9.22 + 110% Overhead = 19.36/hour 

E2   PEP 
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SUMMARY OF DIRECT LABOR HAWHOURS FOR EN6RQ DATA ITEMS 

Data Item No. 

DI-E-llO? 

Dl-E-in8(M0D) 

TofU 

2 

1372 

Totals 

DI-E-1103A 165 

OI-E-1104 1676 

OI-E-1106 28 

01-E-1107 10 

0I-E-1115A{M0D) 96 

ÜI-E-1116 73 

üI-L-1117 5 

DI-E-ni3(M0D) 5487 

0I-E-14O7(MOD) 1076 

Totals 9.990 

Note:    Totals are Included in Direct Labor In Engineering Section 

E4   PEP 
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INDUSTRIAL F1CILITIES  SECTION 

The estimate  is based on the assumption  that  the contractor has a 

suitable plant  site available for production of  the components. 

The design and layout of the plant equipment  is based on the manufac- 

turing process.     Utilization of equipment is on the basis of 80% of the 

total machine time available.    For the conventional machines a 1-8-5 shift 

is proposed through the first six months and 2-8-5 for the remainder of the 

program.    For the N/C equipment a 1-8-5 shift is proposed through the first 

6 months and a  3-8-5  shift  for the remainder of  the program. 

The cost of the plans and layouts for this phase is estimated as fol- 

lows, and will  be accomplished during 76/77 and FY77. 

Design and  layout  including electrical,   plumbing,   sheet metal, air, 

etc.   for space allocation to machining,  assembly, bench work and storage 

of tools and equipment is estimated to require 225 hours for the entire 

layout of 37,912 square  feet. 

Preparation of specifications for the procurement of new equipment 

and bills of materials required for installation of machines, air lines, 

etc.  is estimated to require 520 hours. 

Rates used are based on 9.22 per hour rate for design and layout work 

was escalated by 110% for overhead to 19.36 per hour.    Therefore the 745 

hour total computes to 14,424.69. 

Area required for production approximates 37,912 square feet to be 

allocated as  follows: 

Production area, machining 26,584 

Assembly,  deburring and bench area 1,244 

G-l PEP 
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Tool and gage maintenance 

Receiving 

Packaging and shipping 

Bonded storage 

Tool storage 

Final Inspection 

Administration 

Metrology lab 

Tool room 

Total Area tequlred 

1.000 

800 

1,000 

500 

900 

2,000 

1,500 

384 

2.000 

37,912 

It Is assumed that chrome plating and surface finishing will ba 

vendor purchased. 

Total PX-77 76/77 

Labor Cost 6868.90 5,495.12 1373.78 

Overhead Cost 7555,79 6.044.63 1511.16 

Total Cost 14,424.69 11,539.75 2884.94 

G-2 PEP 
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NUMBER II-C 

BASIC ESTIMATED COST PACKAGE 
ENGINEERING DEVELOPMENT 

XM235 CONTRACTED IN A LOW COST AREA 
IN 6.00MM 
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INDEPENDENT GOVERNMENT COST ESTIMATE-RESEARCH ANP DEVELOPMENT 
(ptcnris-33)    L0W CQST AREA CONTRACT 

1.    PHB^ARING IhfTA'.LATlON 

SARRI-LS-C 
2. SURPLUS on amviCKS TO ai pnocunio 

XM235 Low Cost Area Contract (PEP Inoluded) 

4     SVJTEMdl 8Uni»0*TfD »V THIS P«OCU«fMtNT 

Squad Automatic Weapon System 

RESEARCH AND DEVELOPMENT 

COST  CATCOORIES 

I 

2 

i 

4 

I 

2 MATgWUL  

I 

t-M 

CNCJNeiRINC  
DIRtCT LA»OW 

MATEfllAL  

OVCRHCAO 

■ — i 

177,109.5 
III     Uli       ■«  

OTMta 

TOOLINC 
DIRECT I.AKOR 

HOURS 

(li'M|l>.l.ljin.    Ji     HI ll.i.l. 

'IiViiiniii) iimi 

OVERMCAO 

OTHER 

f •OT?Trri f EDUCTION 
lY»1?*1 11*1 AH0 «VALUATIOW 

ISTAk STSTtMS MAWAOeMIMT 
CONSTRUCT ION 

TRAINING 
OTMIR (Sgrcilfi 
TOTAL COST LfSS fü AND A) 

in    I.» 11 ■ (i.i i.n ii 

RATE 

350% 

PEP 

C AND A 5± 
TOTAL COST 

mom OR ME 

TOTAL WJCI 
9.3% 

1.   WORK BREAKDOWN 
STRUCTURE LlVlL 

COST 

to 

ESTIMATE 

1,409,297 

383,853 

790,000 
Jiij.465 

 -Or—. 
 -üz. 

90,886 
1/505,288 
4,764i74; 

5,002,978 

5.468.255 

1.   QUANTITY 

NA 

t.   CITIMATI RRBRARKD 
A» or 

30 November  1974 

REFERENCE 

ii 

SCHEDULE 

. RUMARKS 

!          TYPED NAME AND TITLE SIGNATURE EXTENSION DATE 

la.    PREPARING OFFICIAL 
1     RÜY  F.   SCHWEGLER 

Mechanical  Engineer 4255 30  Nov   74 
S.      REVIEWING OFFICIAL 

c.       APPROVING OFFICIAL 

AMC   FORM    ioil«*R 
^^M JUNTO  '''        ^ 
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INDEPENDENT GOVERNMENT COST ESTIMATE-RESEARCH AND DEVELOPMENT 
(QMCnflS'ZV     IN-HOUSE   SUPPORT 

t.    PHEPARINC Ih* TA'.LATION 

SARRI-LS-C 
2.   SUPPLIES On SERVICES TO BE PROCURED 

(PEP Included) 
IN-HOUSE SUPPORT XM235 Low Cost Area Contractor 

4.    SVSTEM(SI 8UPRORTBO BY THIS PROCUREMENT 

Squad Automatic Weapon System 

RESEARCH AND DEVELOPMENT 

■ 

COST CATCGORIES 

1- 

I 

IflCIMIIgjMg I.-   t- 
DIRECT L*»0« 

HOURS 

fel,426 

RATE 
i, IJI i in i HI 11 

i■ 'ii 'i'■■ i  

— * Mil      inllipiM.lfl.lM 

MATtWIAU 

ovewMCAO  

OTMEPI 

TOOL [MC 

DIRECT LAgOg 

MATERIAL 

OVERHEAD 

OTHER ____        

i,üOT?TTp?. ?^??^TJOM 

lYSTEM TEST AMD IVALUATIOM     * 

Ä^TA 
.TOTAL iYSTEMt MAMACtMEHT  
COHSTIIUCTION _ 

TRAINING 
QTMIR (Speciff)        _   PEP 
TOTAL COST LESS (Ü AND A) 

. li.J.! MM.I yyff 
85% 

S.   WORK •HEAKOOWN 
STRUCTURE LEVEL 

COST 

10 

ESTIMATE 

87X7353 

138>738 

520,173 
1,530,264 

I.   QUANTITY 

NA 
1.   ESTIMATE PREPARED 

AS or 
30 November  197 

REFERENCE 

ii 

SCHEDULE 

!    M 

i   N 

C AND A  

TOTAL COST 

NA 
_NÄ^ 

PROFIT O« Fit 

TOTAL PRICE 
.NA 

Rf^ARKS 

*DT/OT-II  of  6 months  duration 

TYPED NAME AND TITLE 

a. PREPARING OFFICIAL 
ROY F. SCHWEGLER 
Mechanical Engineer 

b. REVIEWING OFFICIAL 

c.       APPROVING OFFICIAL 

SIONATURE EXTENSION 

4255 

AUC     FORM     lODO'R 
^""•WJUN TO   ""' 

DATE 

30  Nov   74 
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6.0MM 
XM-235   (LOW COST ARUA) 

ENG.   DEV.    (ED) 
RESEARCH   &  DEVELOPMENT 

1 

1.1 Contract 

FY75 FY76 76/77 FY77 FY78 TOTAL 

, 1.11 Dev Eng 
(Val/ED) 227,123 544,062 129,902 588,205 -0- 1,489,292 

1.12 PEP -0- -0- 200,501 1,304,787 -0- 1,505,288 
1.13 Tooling -0- 383,853 -0- -0- -o- 383,853 
1.14 Mfg.Proto -0- -0- 263,333 526,667 -0- 790,000 

*1.15 Other 49,492 120,116 99,365 327,335 -0- 596,308 

FY Cost 
(Less G & A) 276,615 1 ,048,0.-}! 693,101 2,746,994 -o- 4,764,741 

G & A (5%) 

FY-Cost 290,446 1 ,100,433 727,756 2,884,344 -0- 5,002,978 

Profit   (9.3%) 

FY-Total  Price3l7,457 1,202,773   795,437 3,152,588   -0- 

In-House Cost 271,559   541,124   116,497   601,084   -0- 

Total Prog 
R&D 589,016 1,743,897   911,934 3,753.672   -0- 

*üther/Contract 
Syst. Test & 
Evaluation    32,740 
Data 16,752 
Total Syst Mgt.-0- 
Training      -0- 

79,911 99,365 236,449 -0 
40,205 -0- -0- -0 

-0- -0- -0- -0 
-0- -0- 90,886 -0 

TOTAL 49,492   120,116   99,365   327,335 -0- 

**DT.OT (ARMCOM) $23,123/MO,-1=4 months, -11=6 months 

5,468,255 

1.2 In-House 
1.21 Dev Eng 160,699 361,350 72,443 276,861 -0- 871,353 
1.22 PEP 110,860 179,774 44,054 185,485 -o- 520,173 
1.23 Tooling -0- -0- -0- -0- -o- -0- 
1.24 Mfg. -0- -0- -o- -0- -0- -0- 

**1.25 Other -0- -0- -0- 138,738 -0- 138,738 

1,530,264 

6>998i51S 

448,465 
56,957 

-0- 
90,886 

 596,308 

I 

R&D 

■ ■ 
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I 

BREAK DOWN OF "OTHER" EXPENSES SHOWN 
ON SPREAD SHEET (XM-235, LOW COST AREA) 

FY75 FY76 76/77 FY77 TOTAL 

OTHER 

System Test & 
Evaluation 32,740 79,911 99,365 236,449 448,465 

Data 23,732 33,225 -0- -0- 56,957 

Total Systems 
Management -0- -0- -0- -0- -0- 

Training -0- -0- -0- 90,886 

327,335 

90#886 

56,472 113,136 99,365 596,308 

R&D 244 
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XM-235 
(LOW COST AREA) 

CONTRACTOR 
MAN   HOURS   SUMMARY 

ACTIVITY FY75 

A-2 ueveiopment Eag 11,850 
*PEP -0- 
Material -0- 
B-2  Tooling -0- 

**  Other  Ü.C. 1,067 

TOTAL   HOURS 12,917 

MAN   YEAR   (1800  HRS) 7.18 

**   O.Ü.C. 
iJ-3  Syst Test  & 

Evaluation 1,067 
E-3 uata 

TOTAL FY76 76/77 FY77 

28,430 
-0- 
-0- 

8,328 
4,269 

41,027 

22.79 

4,269 1,067 9,353 15,756 
(INCLUDED   IN  DEV.   ENG.) 

6,760 28,760 75,800 
9,107.1 63,263.4 72,370.5 

-0- -0- -0- 
-0- -0- 8,328 
1,067 14,208 20,611 

16,934.1 106,231.4 177,109.5 

9.41 59.02 98.39 

F-2 Total Syst Mgmt. -0- -0- -0- -0- -0- 
E-4 Training -0- -0- -0- 4,855 4,855 

TOTAL O.Ü.C. 1, 067 4, 269 1,067 14,208 20,611 

*PEP 
A-3 PEP Dev.Eng. -0- -0- 7,701 30,802 38,503 
C-2 PEP Quality 

Control -o- -0- -0- 26,837 26,837 
G-l Indust. Facil. -0- -0- 149 596 745 
ÜDC-2 O.D.C. -0- -0- 1,257.1 5,028.4 6,285.5 

TOTAL  PEP -0- -0- 9,107.1 63,263.4     72,370.5 

XM-235   CONTRACTOR MAN HOURS 
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XM-235 
IN-HOUSE 

MAN HOUR SUMMARY 

ACTIVITY FY75 FY76 76/77 FY77 FY78 TOTAL 

FSü Engineering 9,867 22,500 4,350 14,700 -0- 51,426 

PüP Engineering 5,625 8,250 2,100 8,400 -0- 24,375 

Config. Control 
Board 1,200 2,880 720 2,880 -0- 7,680 

TOTAL 16,701 33,630 7,170 25,980 -0- 83,481 

XM-235 IN-HOUSE MAN HOURS 
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W   «I tmmmmummmma^mfm am«»mimmrHmm* 

RATIONALE 
XM-235 

IN-HOUSE 
FSD-ENGINEERING 

RATIONALE:    The XM-235  Is Judged to have 3 areas requiring major 

redesign, specifically: 

(1) Magazine 

(2) Bolt Assembly 

(3) Feed Mechanism 

The major FSD-Engineering effort to redesign these areas will be 

conducted in 5 months of FY75 and 12 months of FY76. 

The fiscal transition period of 3 months, 76/77, and 12 months of 

FY77 will see flnalization of design, testing, data acquisition, pro- 

cessing, and evaluation, and evaluation of proposed production related 

modifications in conjunction with the concurrent PEP effort. 

One basic problem appears to exist in that the contractor must 

familiarize his personnel with an unknown weapon concept. 

1-H/l 
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XM-235 
IN-HOUSE 

FSD-ENGINEER1NG 

The Iii-llouse FSD-Englneerlng Team Effort  is summarized as follows: 

1 

Project En.; 
Grade Mrs 

FY75 FY76 
Hrs   $ Hrs 

76/77 
$ 

FY77 
Hrs $ * 

14 75U 9,435 1800 22,644 450 5,661 900 11,322 

1 

Mech Eng 13 750 8,048 1800 19,314 300 3,219 1200 12,876 

Mech Eng 12 1500 13,635 3600 32,724 900 8,181 1800 16,362 
• 

Mecli Eng Tecb 12 750 6,818 1800 16,362 300 2,727 1200 10,908 

Q.A. Tech 11 750 5,72i 1800 13,734 300 2,289 1200 9,156 
I 

Mech Eng Tech 9 750 4,748 1800 11,394 450 2,849 1200 7,596 
i 

Draftsman 7 750 3:893 1800 9,342 300 1,557 1200 6,228 

; 
Draftsman 3 750 3,143 1800 7,542 300 1,257 1200 5,028 

- Math Analyst 12 563 5,118 1350 12,272 300 2,727 1200 10,908 
i 

M Eng 12 563 5,118 1350 12,272 300 2,727 1200 10,908 

Q.A. Eng 12 750 6,818 1200 10,908 225 2,046 1200 10,908 

; Q.A. Tech 12 750 6,818 1200 10,908 225 2,046 1200 10,908 

{ Model Maker 500 3,815 1200 9,156 -0- -0- -0- -0- 

Direct Labor FY75 9876 83,129 
i 

FY76 22500 188,572 
'; 

76/77 4350 37,286 

FY77 14700 123,108 

i 

Total Direct 
Overhead 

Labor (FSD) 
(85%) 

FY75 
FY76 
76/77 
FY77 

51,426 Mun hours 

$ 70,660 
160,286 
31,693 
104.642 

$432,095 
« 

■ 

Total Overhead  (FSD) $367,281 

l-H/2 
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(ALL CONTENDERS) 
FSD-ENGINEERING MATERIAL 

RATIONALE:    Engineering Material costs cover office supplies, drafting 

paper, etc., and is estimated at $100 per month. 

FY75 5 x $100 $ 500 

FY76 12 x $100 1200 

76/77 3 x $100 300 

FY77 12 x $100 1200 

TOTAL $3200 

Other direct charges are covered in either FSD or PEP. 

l-H/3 
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FSD - INCINIERIMG • OTHBI DIUCT COSTS 

Ration«!«:    Othsr Dlract Coits «r« —mmd to conalst of Coaputar 

•t $600 par month and Traval Bxpanaa. 

A.    Coaputar Ixpanaa 

FY75 
FT 

5 x $600     $3,000 

1 
rm 12 x $600       7,200 

76/77 1 X $600       1,800 

FT77 12 x woo    j^qp 
Total $19,200 

i B.    Traval Expanaa 

• 
py75 3,410 

PY76 4,092 

76/77 1,364 

PY77 40,711 

; Total 49,577 
i 

C.    Total 0 .D.C./FY 

FY75 4,410 

FY76 11,292 

1 
1 

76/77 

FY77 

3,164 

Ä7ain 
! 
; 

D.    Total 0 .o.e. 68,777 
►■ 

FSD-IN-HOUSB EHGINKttlllC-SWflARY OF 

FY75 
FY76 
76/77 
FY77 
Total 

$160,699 
361,350 
72,443 

276.861 
471,353 

l-H/4 
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XM235 
IN-HOUSE TRAVEL COSTS 

(LOW COST AREA) 

Estimate of Travel Costs: 

Reviews at East Coast 
3 days x 2 men x $35/day 
Car rental 2 days - $60/trip 
Air fare $206 x 2 men 

Support of APG Test (RDAT-DT-II) 
1 Man x $35/day 
Car rental & $30/day 
Air fare $141/28 trips 

Support Test Fort Benning (CT-II) 
1 Man x $35/day 
Car rental @ $30/day 
Air fare $141/18 trips 

Total/FY 

Total  ED Travel 

FY75       FY76       76/77        FY77 

5 6 2 6 
1050 1260 420 1260 
300 360 120 360 

2060 2472 824 2472 

275 days 
9,625 
8,250 
3,948 

180 days 
6,300 
5,400 
3,096 

3,410     4,092       1,364    40,711 

$49,577 

l-H/5 
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XM235 
ENGINEERING SECTION 

FULL SCALE DEVELOPMENT 

1. Introduction: 

a. The Engineering Section Is divided Into four (4) parts: 

(1) Engineering Direct Labor. 

(2) Engineering Material. 

(3) Engineering Overhead. 

(4) Other Direct Charges to Engineering. 

b. Each Engineering part consists of description of the items included 

and the rationale for including and evaluating each item. 

c. The costs accrued in each part were developed among the weapon elements 

according to the percentage of peculiar parts of the weapon system which make 

up the weapon element. Thus for the XM235: 

Weapon Element Peculiar Parts % Distribution 

Receiver & Operating Group 95 61 

Barrel Assembly 5 3 

Rear Sight 12 8 

Magazine 8 5 

Bipod 23 15 

Sling 4 3 

Maintenance Tools 8 5 

Total 155 100 

2. Rationale for Estimating Engineering Direct Labor Cost (FSDWEDL): 

a. Total Engineering Direct Labor hours is the sum of two inputs. 

(1) Engineering Direct Labor hours to accomplish the Engineering Tasks 

Involved in finalizing the weapon design. 

(2) Engineering Direct Labor hours to prepare the information required 

for Data Items. 

A-l 
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b. The value for each Direct Labor hour Is an average hourly rate 

applied to all man hours expended in the Engineering effort and was determined 

for each contractor in coordination with AMSWE-PPX in the following manner: 

(1) Estimate the total Direct Labor hours required for each Government 

GS grade. 

(2) Multiply these totals by the respective step 5 hourly rate and add 

to get a total equivalent Government direct labor cost. 

(3) Divide the total equivalent Government direct labor cost by the sum 

of the direct labor hours, regardless of grade, to obtain an average Govern- 

ment engineering hourly rate. 

(4) Compare the average Government engineering hourly rate with the Step 5 

hourly rates in the GS pay scale t%determine the average grade level of skill 

employed. 

(5) Compare the average grade level of skill with available information 

on the contractor's pay scale to estimate the average contractor's engineering 

hourly rate. 

c. The average contractor's engineering hourly rate for the Contractor Is 

computed to be $4«16 per hour. 

d. Engineering Direct Labor Hours and Costs for the Contractor by Fiscal 

Year are estimated to be: 

Fiscal Year D. L. Hours D. L. Costs 

75 11,850 49,296 

76 28,430 118,269 

76/77 6,760 28,122 

77 28,760 119,641 

Total 75,800 $315,328 

A-2 
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3. Rationale for Estimating Engineering Mate;ial COFLS (FSDWEMAT): 

a. Engineering Materials are considered to consist of miscellaneous 

material used in performing the engineering effort for Full Scale Development. 

Layout paper, drafting supplies, bond paper, velluns, computer cards, and 

computer paper are typical major cost items in this rategory. 

b. Engineering Material Costs are estimated to be: 

FY75 275 

FY76 660 

FY76/77 160 

FY77 660 

Total . 1,755 m 

4. Rationale for Estimating Engineering Overhead (FSDWEOH): 

a. Based on historical data and information available in the Contract 

Pricing Division, AMSWE-PPX, the Engineering Overhead Rate for the Contractor  is 

estimated to be 350% of Engineering Direct Labor Cost. 

b. Summary of Overhead costs is as follows: 

Total Overhead FY75 172,536 

Total Overhead FY76 413,941 

Total Overhead 76/77 98,426 

Total Overhead FY77 418,745 

Total Overhead                       1,103,648 

A-3 
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5.    Rationale for Estimating other Direct Charges to Engineering (FSDWEOT): 

a.   This category Includes the cost of travel and charges for computer 

time during Full Scale Development. 

(1)   The estimated computer costs are for programming and exercising a 

dynamic model of ;:he weapon, a heat transfer and stress analysis model of 

the barrel, and analysis of Maintainability and Reliability as follows: 

FY75 

FY76 

76/77 

FY77 

Total Computer Cost 

2,970 

7,100 

1,830 

7,100 

19,000 

(2)   The estimate of travel costs Is as follows: 

FY75 2,046.00 

FY76 4,092.00 

76/77 1,364.00 

FY77 42,059.00 

Supporting computations may be found under "Estimate of Travel Costs", 

b.   Other Direct Charges to Engineering are summarized as follows: 

FY75 FY76 76/77 FY77 

Computer Time 2,970 7,100 1,830 7,100 

Travel Costs 2,046 4,092 1,364 42,059 

Total by FY 5,016        11,192 3.194 49,159 

FY75 5,016 

FY76 11.192 

76/77 3,194 

FY77 49,159 

Total O.D.C. W8%8« 
A-4 
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6. Estimate of Travel Costs: 

FY75 FY76 76/77 fY77_ 

1 Informal Reviews at Rock Island 3 6 2 6 

1 i 3 Jays x 2 men x $35/day 630 1.260 420 1,260 

\ 1 

i 
Car Rental 2 days - $60/trip 180 360 120 360 

■ 

i 

: 

■ 

Air Fare $206 x 2 men 

Support of APG Test (RDAT-DT II) 

1 Man x $35/day 

Car Rental 9 $30/day 

Air Fare $139/28 days 

Support Test Fort Bennlng (01 II) 

1 Man x $35/day 

Car Rental x $30/day 

Air Fare $250/18 days 

1,236 2,472 824 2,472 

275 days 

$9,625 

$8,250 

$3,892 

180 days 

$6,300 

$5,400 

$4,500 

TOTAL TRAVEL 

7.    Total Development Engineering 

FY75 
FY76 
76/77 
FY77 

$227,123 
544,062 
129.902 
588,205 

$2,046       $4,092       $1,364      $42,059 

TOTAL $1,489,292 

A-5 
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T; 

(LOW COST AREA) 

SUMMARY OF FSOW TOOLING COSTS 

ESTIMATED IN 1975 DOLLARS 

FSDVm. - 

The cost model symbol gives reference to the cost of tooling, 

gages and manufacturing aids required to produce FSO prototype 

weapons, supporting equipment, and repair parts.   All costs occur 

In FY76. 

B-l 
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(LOW COST AREA) 
FSD - TOOLING COST (LESS GSA) 

XM235 (155 UNIQUE PARTS, 967 OPERATIONS) 

Tooling for 104 Prototype Guns consists of: 

Hours     Amount 

A. Purchase Tooling (Vendor Price) 

967 x $112.48 $108,768 

B. Purchase Gages (Vendor Price) 

967 x $21.54 $ 20,829 

C. Purchase Expendable Tooling (Vendor 
Price) 

967 x $40.80 $ 39,454 

D. Manufacture - Jigs & Fixtures 

D.L. Rate $.4.16/hr, O.H. Rate 350% 3361        $ 62,918 

E. Manufacture - Gages 

D.L. Rate $4.16/hr, O.H.  Rate 350«            230       $    4,306 

Subtotal $236,275 

F. Manufacture - Processing 2176       $ 40,566 

D.L. Rate $4.16 hr, O.H. Rate 350% 

G. Tool & Gage Design $ 35,441 

(15% of Item A thru E above) 

H.    Estimating of Tools 1452       $ 27,182 

D.L. Rate $4.16/hr, O.H. Rate 350% 

I.    Purchasing Effort (on A-E above) 1109       $ 20,761 

D.L. Rate $4.16/hr, O.H. Rate 350« 

J.    Tool & Gage Inspection $ 23,628 

(10% of Items A thru E above) 

Total Tooling Cost $383,853    (FY76) 

Unit Cost (104 Weapons) $    3,691 

B-2 /7 
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XM235 
FSD TOOLING 

MANUFACTURING PROCESSING 

Planning for manufacturing processes Is estimated at 2 hours per 

machine operation.   There are 907 machine operations giving: 

967 
2 

153T hours 

An additional .25 hour Is estimated for methods and standards work 

per operation giving: 

967 
.25 
M hours 

Total 1934 hours 
242 hours 

THE hours 

TOOL DESIGN 

It Is estimated from M16 G.M. Hydromatlc that 20% design to mfg. 

From G.E. (M61) approx.  34%. 

It Is estimated that 30% is fair and reasonable.    In prototype most 

detailed design would not be made - use 15%. 

ESTIMATING OF TOOLS 

■ 

MKMHM 

907 Operations with 3 tools per operation - 1 cutter 
1 fixture 
1 gage 

967 
3 

MT tools 

It is estimated that .50 hr will be necessary for each tool. 

2901 
.5 

1452 hours 

B-3 
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XM235 
TOOL & GAGE INSPECTION 

It is estimated that 10% of the purchase price will be used for 

initial inspection of tools and gages, based upon ARMCOM QA experience. 

PURCHASING 

Total procurement actions 
For items purchased finished 

Total operations - 967 
It is assumed that each operation will require:    1 cutter 

1 fixture 
1 gage 

Therefore 3 x 967 = 2901 items will be procured. 

2 Items over $3000 
965 Items less than $3000 

Use same standards for purchasing as manufacturing. 

(965)  (.5176 hrs) (150%) = 750 hours 
(2) (17.223 hrs) (150%) =     52 hours 

802 hours 

For Items manufactured - Manufacturing hours - 3591 

Relationship to mfg to purchased - 38.3% 

Procurement hours for manufactured items - (802) (38.3%) = 307 hours 

Total procurement effort - Mfg 
Purchased 

307 hours 
802 hours 

TTHÜT hours 

B-4 
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PROTOTYPE COSTS 

XM235 

Based on experience In manufacturing components for 18 Validation 

Phase weapons at the Naval Air Rework Facility (NARF), Pensacola, 

Florida, the four weapons required for RDAT are estimated to cost 

$10,000 each.   The 100 weapons for DT-II/OT-II are estimated to cost 

$7,500 each. 

Manufacturing elapsed time Is estimated at 7 months from 

1 July 1976 for four RDAT weapons and 9 months from 1 July 1976 for 

the remaining 100 weapons.    The reporting periods are three months 

in the 76/77 period and six months in FY77 period. 

The prototype manufacturing effort continues over a three month 

period in 76/77 and a six months period in FY77.    The cost is assumed 

to be distributed in proportion to the time of effort. 

RDAT Weapons 4 x $10,000 $ 40,000 

DT/0T II Weapons       100 x $7,500 750,000 

Total Prototype Weapons Cost $790,000 

76/77     3/9    x   790,000   = 

FY77      6/9    x   790,000   = 

$263,333 

$526,667 

C-l 
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SYSTEM TEST AND EVALUATION SECTION 

FULL SCALE DEVELOPMENT 

FSDWTE 

1.    Introduction 

a. Tho figures below represent an estimate of the contractor's cost 

to conduct System Test and Evaluation. 

b. For computational purposes, the Total System Test and Evaluation 

activity was divided into three parts as follows: 

Part I     - Acceptance Testing of the Prototype Weapons 

Part II    - Research and Development Acceptance Test (RDAT) 

Part III - Preliminary Testing 

c. The following were not included as part of this estimate: 

(1) Weapons, spare barrels, and spare parts.   These are Included in 

the Prototype Cost, as other Direct Costs. 

(2) Aimmnition (MUCOM Item) 

(3) Range utilization/rental costs, if required.   This item was not 

included due to lack of supporting information as to where and under what 

arrangement the contractor will conduct testing. 

(4) Shipping/transportation costs of materiel/personnel to various 

test sites, if required.    It is assumed that testing would be within close 

proximity of the contractor's plant. 

d. The same direct labor (time) and materials estimate was used for 

all three contractors.   This is considered a reasonable assumption, since 
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the test requirements are the same.   Thus, differences In the cost estimates 

are the result of the various contractors' equivalent hourly rates and 

overhead figures.   Contractor hourly rates and overhead were obtained 

from audited historical data. 

2.    Suninary of Costs TOTAL 

Part I - Acceptance Testing $103,874 

Part II - RDAT $212,016 

Part III - Preliminary Testing $132,625 

TOTAL - Weapon System Test and 

Evaluation Cost (FSDWTE) $448,515 
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3. Breakdown by Parts 

Part I - Acceptance Testing 

Direct Labor (2950 hrs) 

Materials 

Overhead 

Total 

FY75 FY76 76/77 FY77 TOTAL 

-0- -0- -0- 12,272 12.272 

-0- -0- -0- 48.650 48.650 

-0- -0- -0- 42.952 

103,874 

42.952 

103,874 

* Direct Labor Rate • $4.16/hr 

Overhead « 350% 

♦* Preliminary Testing Period - May 1975 through Oct 1976 

0-3 

Part II - RDAT 

Direct Labor (6403 hrs) -0- -0- -0- 26.637 26.637 

Materials 0- -0- -0- 79,391 12,760 92.151 

Overhead -0- -0- -0- 93,228 93,228 

Total -0- -0- 79.391 132,625 212.016 

**Part III - Prelim. Tstg. 

Direct Labor (6403 hrs) 4.440 17.758 4.439 -0- 26.637 

Material 12.760 -0- -0- -0- 12,760 

Overhead 15,540 62.153 15.535 -0- 93,228 

Total 32.740 79.911 19.974 -0- 132,625 
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Total Systems Management Section 

The overall systems management team to be employed by the Contra< tor is 

considered to be a staff function that Is responsible for the Contractor's 

overall program and execution. 

contractorspersonnel on the management team are not included In 

the functional areas (I.e.. engineering, manufacturing, testing, etc.)« 

Instead because of the relatively small size of the company management 

team personnel are Included In overhead and/or GSA.   Thus there is no 

entry under cost of Total Systems Management. 

These conclusions were determined from discussions with AMSWE-PPX. 

i 
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OATA SECTION 

FULL SCALE DEVELOPMENT 

1.    Introduction: 

a. This section summarizes the costs for the FSD Data Items. 

The section contains a List of FSD Data Items and their costs.   These 

costs make up the totals which are entered under DATA in the FSD Cost 

Model.   The costs for the Functional Direct Labor hours are accounted 

for in the respective Direct Labor sections for Engineering and 

Training. 

b. The Data Items for the Technical Data Package (TOP) are accoun^d 

for in the PEP Program and are so noted on the list of the Data Costs 

for each Data Item.    The TDP Data Items which are started in FSD and 

continued in PEP are also noted in the list for cross reference and 

continuity. 

c. The section also contains a Data Related Cost Sumr. :ry for Informa- 

tion on the total cost related to data items. 

E-l 
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2.    DATA RELATED COST SUMMARY 

a.    Direct Labor plus Overhead to prepare FSD Data Items Is carried 

under the following categories and totals as follows: 

Category 

Engineering hours 

Training hours 

Engineering Cost 

Training Cost 

Total $/FY 

b. Data Cost 

a + b 

29,800 

3,207 

557,856 

60,035 

617,891 

56.957 

674,843 

c.    Total Data Related Cost - FSD - $674,848 (MM) 

NOTE:    Engineering and Training Hourly Rate 
$4.16 + $14.56 » $18.72/hour 

c.    Data Cost by Fiscal Year: 

FY75     5/17 x :S,9S7 =$16,752 

FY76    12/17 x 56,957 =$40,205 

$4.16 + 350« Overhead • 

E-2 
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3. SUMMARY OF FSD DATA ITEM LISTING AND DIRECT LABOR TO PRODUCE ENGINEERING 

DATA ITEMS 

List of Englneerir Item Numbers 

Bi      eif. 
01 
02 
03 
04 
05 
06 
08 
10 
11 
12 
13 
14 
15 
16 
17 
18 
18A 
19 
25 
26 
27 
29 
30 
31 

DI-A 
DI-E 
DI-E 
DI-E 
DI-E 
DI-E-1105 
Di-t-noy 
DI-E-im 

10.4/. (MOD) 
llOu (MOD) 
1101A 
n03A 
1104 

DI-E 
DI-E 
DI-E 

1117 
1113 
1119 

DI-E-n28 
DI-E-11XX 
DI-E-XXX1 
DI-F-6000 
DI-F-60001 
DI-F-XXX1 
DI-F-6004 
DI-H-1312 
DI-H-1314 
DI-H-1315 
DI-H-1322A 
DI-H-1326A 
DI-H-1327A 

(MOD) 
(MOD) 

(MOD) 

(MOD) 

(MOD) 

Direct Labor Hours » 29,800 

B# 

32 
37 
38 
39 
40 
41 
42 
4Ä 

5' 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 

DI# 

DI-H-1329A 
DI-M-1501  (MOD) 
DI-M-1502 
DI-M-1502 
DI-M-1505 
DI-M-i510 
DI-P-1600 
DI-R-1710 (MOD 
0I-R-1730 (MOD 
DI-R-1731    MOD 
DI-R-1733 (MOD 
DI-R-1734 (MOD 
DI-R-1735 (MOD 
DI-R-1740   MOD 
DI-R-1741   MOD 
DI-R-1750   MOD 
DI-S-1800 (MOD 
DI-S-I804A 
DI-S-1812 
DI-S-1818 (MOD) 
DI-S-1819 (MOD 
DI-S-18XX :;:OD) 
DI-T-1906 MOD 
DI-T-XXX1 (NEW 
DI-V-1950 (MOD 

NOTE: These direct labor hours are Included under Engineering. 
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4. SUMMARY OF FSD DATA ITEM LISTING AND DIRECT LABOR TO PRODUCE TRAINING 

DATA ITEMS 

List of Training Data Items 

B# OI# 

20 DI-H-1300 (MOD) 

21 DI-H-1302 

22 DI-H-1304 

23 DI-H-1308 

24 DI-H-1310 

Direct Labor hours * 3,207 

NOTE:   These direct labor hours are included under Training. 
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SUMMARY OF COSTS - DATA ITEM CALL ITEMS - FSD 

B No. Data Item No. Data Item Title 

01 DI-A-1014A(M00) PERT 557 

02 DI-E-nOO(MOD) Configuration Management Plan 246 

03 DI-E-1101A Configuration Stat Acct & Engr Record 507 

04 DI-E-n03A Engineer Release Record FSD/PEP 1620 

05 DI-E-1104 Specifications FSD/PEP 91 

06 DI-E-1105 Characteristics & Description Book 168 

07 DI-E-1106 Specs, Standards, Appl. List PEP 0 

08 EI-E-llO? Drawing Custodianship List FSD/PEP 30 

09 EI-E-ni5A(M0D) Technical Data Package PEP 0 

10 DI-E-ni6 Stdz Comp & Select Control FSD/PEP 58 

1 DI-E-lll? Stdz Report of Common Items PEP 0 

12 DI-E-in8(M0D) Drawings, Engr & Assoc Lists FSD/PEP 645 

13 DI-E-1119(M0D) Environmenial Criteria Report 3172 

14 

15 

1 r 

DI-E-112B 

{X)DI-E-nXX{M0D) 

nT    r    wwy' 
UI-£.-/\AA| 

•Electromagnetic Interference 
Control Plan 

Interface Control Doc. for VRFWS 

Dynamic Mathematical Model 

84 

311 

288 

17 DI-F-6000 Cost performance report 353 

18 DI-F-6001(MOD) Procurement Info Functional Cost- 5 

18A DI-F-XXX1 

19 DI-F-6004 

20 EI-H-1300(M0D) 

Hour Report 

Model for Eval of Design-To Unit 
Production Cost 

Contract Funds Status Report 

Personnel & Training Requirements 

29 

22 

150 
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SUMMARY OF COSTS - DATA CALL ITEMS 
(Continued) 

FSD 

B No. Data Item No. Data Item Title 

-     21 DI-H-1320 New Equipment Training Plan 0 

y 22 DI-H-1304 New Equipment Training Courses 1350 
fc 

,     23 DI-H-1308 Training Course Reports 0 

24 DI-H-1310 Graphic Aids 31444 

25 DI-H-1312 Human Factors Engr Plan 53 

■ 

26 DI-H-1314 Human Factors Engr Progress Rpt 179 

27 DI-H-1315 Human Factors Engr Final Report 59 

28 DI-H-1321A Explosive Hazard Class. Data See Ammo 

1 29 DI-H-1322A(M0D) Safety Statement 77 

DI-H-1326A Safety Anal. & Hazard Eval Rpts 212 
( 

DI-H-1327A(M0D) Surface Danger Area Data 68 

32 DI-H-1329A Accident/Incident Report 20 

■ 33 DI-H-1330(M0D) Facilities Safety Data 0 

34 DI-L-1407(M0D) Preservation & Packaging Data PEP 

35 DI-L-1410 Ammunition Data Cards Ammo 
;-'" 

36 DI-M-1500(M0D) Firing Table Manuscript Ammo 

37 DI-M-1501(M0D) Validation Plan for Equip. Publications                        1 

38 DI-M-1502(M0D) Equipment Publications 1176 

39 DI-M-1502(M0D) Equipment Publications Included in B038 

. 
40 DI-M-1505(MOD) Equip. Pub. Progress/Cost Reports 38 

41 DI-M-1510 Maintenance Allocation Chart 11 

42 DI-P-1600 Value Engr Data Report 135 

1 

(   3 DI-P-1602 Value Engr Plan No Cost Plan is 
prepared and paid 
in Contractor's 
Proposal. 

for 
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B No. 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

R4 
/ 

s. J 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

68 

Data Item No. 

DI-R-1710{M0D) 

DI-R-1711(M0D) 

OI-R-1712(MOD) 

SUMMARY OF COSTS - DATA CALL ITEMS - FSD 
(Continued) 

Data Item Title 

Quality Program Plan 

Qual Engrg Ace Insp Req & Equip List 

Quality Engrg Supp QA Provision 

DI-R-1717 

DI-R-1722(M0D) 

DI-R-1730(MOD) 

DI-R-1731{MOD) 

DI-R-1733(MOD) 

DI-R-1734(MOD) 

DI-R-1735(MOD) 

DI-R-1740(MOD) 

DI-R-1741(M0D) 

DI-R-1750(MOD) 

DI-S-1800(M0D) 

DI-S-1804A 

DI-S-1812 

DI-S-1818(M0D) 

DI-S-1819(M0D) 

(X)DI-S-18XX(M0D) 

DI-T-1906(MOD) 

DI-T-XXXl(New) 

DI-V-1950(MOD) 

DI-V-1951(M0D) 

Qual Engr Calibration Program Data 

Qual Insp Pamphlet 

Reliability Program Plan 

Reliability Reports 

Reliability Qualified Items List 

Rel Fail Modes Effects & Crit Anal Rpts 

Rel Failed Item Analysis Report 

Maintainability Program Plan 

Maintainability Reports 

Assessment Program Plan 

Technical Reports 

Corrosion Prevention & Matl Deterioration 
Rpts and/or Studies 
Maintenance Engr Des Discrepancy Report 

Maintenance Engr Analysis 

Contractor Recommended Support Plan 

Support Model Data 

Test & Demonstration Reports 

RiD Acceptance Test Plan 

Provisioning Requirements for US Amy Eq. 

Federal Item Identification Data 

Total converted to FY75 Dollars $48,268 x 1.18 = $56,957 
C. 7 ■    - 

128 

PEP 

PEP 

PEP 

PEP 

PEP 

PEP 

17 

67 

3 

21 

114 

17 

20 

7 

1179 

49 

34 

380 

31 

6 

1105 

25 

581 

No Contractor 
Performance Reqd 
TOTAL   $48,268 
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IN-HOUSE TASKS 

PEP RELATED 

The major areas of In-House Direction and Support effort required 

during the PEP period are: 

1. Produciblllty Engineering and Planning Studies. 

2. Product Engineering Studies Including Tolerance/Dimension Studies. 

3. Engineering effort to prepare the Technical Data Package Data 

Call Items. 

4. Engineering effort to enhance Reliability and Maintainability 

Engineering activities. 

Configuration Management will be monitored In detail through acceptance 

testing. 

Starting with RDT, Configuration Management will revert entirely to 

the Government as an In-House Task requiring effort as follows: 

1. Prepare a Configuration Plan. 

2. Update the Configuration Flan as required. 

3. Review Engineering Change Proposals (ECPs): 

a. Failure Related. 

b. Production Related. 

Other specific In-House Task areas are: 

1.    Review/monitor and direct Contractor and In-House conducted 

Produciblllty Engineering and Planning studies as follows: 

a. Review each part/drawing. 

b. Review Contractor Draft Process Sheets. 
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c. Review unique processing operations. 

d. Review current and proposed processing capabilities. 

e. Review difficult/uneconomical manufactured items and 

recommended actions. 

f. Review Contractor PEP reports. 

2. Review, monitor and direct Contractor and In-House conducted 

Production Engineering and Tolerance/Dimension Studies as  follows: 

a. Review components/drawings. 

b. Maintain conformity to Military Standards as specification 

as applicable. 

c. Review Contractor and In-House conducted redesign efforts. 

d. Review and prepare reports. 

e. Analyze available data and Identify/approve areas for 

ln-house or by contractor. 

f. Conduct and/or monitor tolerance/dimension studies. 

g. Review revisions and related reports. 

h.    Maintain liaison with contractor project related supervision 

personnel. 

3. Maintain cognizance of current and proposed manufacturing processes 

and procedures. 
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(ALL CONTENDERS) 
IN-HOUSE 

PEP-ENGINEERING 

The In-House PEP Engineering team effort is summarized as follows: 

FY75 
Title 

Project Eng 

Mech Eng 

Mech Eng 

Mech Tech 

Mech Tech 

Draftsman 

Draftsman 

Math Analyst 

ixAM Eng 

Direct Labor 

Grade  Mrs i. 
FY76 

Hri    $ Hrs 
76/77 

$ 

PY77 
Hrs   $ 

14 

13 

12 

11 

9 

7 

5 

12 

12 

750 

750 

750 

375 

375 

750 

750 

375 

750 

9,435 

8,048 

6,818 

2,861 

2,374 

3,893 

3,143 

3,409 

6,818 

FY75 
FY76 
76/77 
FY77 

5,625  46,799 

900 

750 

600 

600 

600 

600 

1800 

600 

1800 

8250 

Overhead (85%) 
FY75 $39,779 
FY76 55,823 
76/77 13.547 
FY77 58^447 

Total Overhead (PEP) $167,596 

11,324 

8,048 

5,454 

4,578 

3,798 

3,114 

7,542 

5,454 

16,362 

65,674 

Total Direct Labor (PEP)      24,375 Man Hours      $197,171 

1-H/3 PEP 

225 

450 

150 

150 

150 

150 

450 

150 

225 

2,831 

4,829 

1,364 

1,145 

950 

779 

629 

1,364 

2,046 

2100  15,937 

900 

1800 

600 

600 

600 

600 

1800 

600 

900 

11,324 

19,316 

5,454 

4,578 

3.798 

3,1U 

7.542 

5,454 

8,181 

8400        66.761 
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(ALL CONTENDERS) 
IN-HOUSE 

PEP 
SUMMARY 

FY75 FY76 76/77 FY77 TOTAL 

A. Engineering 

Direct Labor 
i 

46,799 65,674 15,937 68,761 197,171 

Material($75/Mo) 37 5 900 225 900 2,400 

Overhead 39,779 55,823 13,547 58,447 167,596 

Other D.C. (In- 
cluded in FSD) 

Total A 

^ — ^ — 

86,953 122.397 29,709 128,108 $367,167 

B. Configuration Control Board 

Direct Labor 12,720 30,528 7,633 

Material($75/Mo) 375 900 225 

Overhead (85%) 10,812 25,949 6,487 

Other D.C. (In- 
cluded in FSD) . . 

Total B 23,907 57,377 14,345 

A plus B 110,860 179,774 44,054 

TOTAL IN-HOUSE PEP COST 

PEP ENGINEERING 

C.C. Board 

TOTAL MAN HOURS 

24,375 Hrs, 

7,680 Hrs. 

32,055 Hrs. 

30,528    81,409 

900     2,400 

25,949    69,197 

185,485 

57,377   $153,006 

$520,173 

l-H/4 PEP 
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(ALL CONTENDERS) 
IN-HOUSE 

CONFIGURATION CONTROL BOARD 

Control of Configuration Management will be assuned by the 
Government. 

A Configuration Control Board (CCB) will be established and 
will exercise its authority throughout the FSD period and poten- 
tially continue in the same manner but at somewhat diminished 
levels of effort through the Limited Production period and the 
Full Scale Production period. 

During the FSD period from 1 February 1975 to 1 October 1977 
(32 months) the CCB will utilize of the following people to the 
extent indicated: 

Title Grade Hours $DL $Overhead 

40% 
40% 
20% 

20% 

20% 

Configuration Mgr 
Engineer 
Procurement 
Specialist 
W.A. Engineer 
(Gages & SQAPS) 
Maintenance 
Specialist 

14 
13 

13 

13 

12 

1920 
1920 

960 

960 

960 

24,154 
20,602 

10,301 

10,301 

8,726 

20,531 
17,511 

8,756 

8,756 

7,417 

20% Supply Specialist 11 960 7,325 6,226 

TOTAL 7,680 $81,409 $69,197 

These expenses occur as follows i  FY75 12,720 10,812 
, 

FY76 30,528 25,949 

76/77 7,633 6,487 

Fy77 30,528 25,949 

> S.v. 
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SAW WEAPON XM-23 5 
(LOW COST AREA) 

PRODUCIBILITY ENGINEERING & PLANNING 
SEP/OCT 74 

COST CATEGORIES 
AND ELEMENTS 

DEVELOPMENT-PEP 

A. Engineering 
Di.ect Labor 
Material 
Overhead 
Other O.C. 

C. Quality Control 

D. System Test & 
Evaluation 

E. Data 

F. Total Systems Mgt. -0- 

G. Industrial 
Facilities 

H. Training 

I. Miscellaneous 

TOTAL  COST 

PEP 
TOTAL FY75 FY76 76/77 TOTAL 

841,864 
160,173 

150 
560,604 
120,937 

-0- -0- 168,373 673,491 

139,248 -0- -0- 27,850 111,398 

502,788 -0- -0- -0- 502,788 

-0- -0- -0- -0- -0- 

7,441 -0- -0- 1,488 5,953 

. -0- -0- -0- -0- -0- 

13,947 

0 

-0- -0- 2,790 11,157 

-0- -0- -0- -0- -0- 

-0- -0- -0- -0- -0- 

1,505,288 -0- -0- 200,501 1,304,787 

PEP 
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CONTRACTOR DEVELOPMENT ENG PEP 

Rationale: 

The Contractor PEP effort is estimated to address the 
following areas: 

a. Producibility Engineering and Planning Studies. 

b. Product Engineering and Tolerance Studies. 

Tasks are identified in each area, required manhours are 
estimated for each task and the total estimated manhours de- 
termined.  These manhours are multiplied by appropriate labor 
and overhead rates to obtain total values for Direct Labor and 
Overhead, $150 ie estimated for Materials and these values of 
Direct Labor, Overhead, and Material cost are added to Other 
Direct Costs which are defined in a separate section. 

The total thus obtained is distributed 1/5 in FY76/77 and 
4/5 in FY77. 

A-l PEP 
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CONTRACTOR DEVELOPMENT ENG PEP 

Producibility Engineering and Planning Studies: 

TASK MANHOURS 

1. Review Part Drawings 
2. Prepare Draft Process Sheets 
3. Determine Unique Operations 
4. Conduct Process Capabilities Study 
5. Determine Difficult Items and Make 

Recommendations 
6. Prepare Reports 
7. Maintain Supervision 

TOTAL "A" 

2058 
5143 
176 

2788 

1394 
41 

4752 
16352 hours 

B. Product Engineering and Tolerance Studies: 

1. Review Drawings 
2. Review Mil. Standards & Specs. 
3. Select and Conduct Redesign 
4. Prepare Reports 
5. Review Data/Identify Areas for Study 
6. Conduct Tolerance/Dimension Study 
7. Determine Revisions and Prepare Report 
8. Maintain Supervision 

TOTAL "B" 

461 
216 

2979 
40 

481 
2676 
556 

4752 
12161 hours 

TOTAL MANHOURS (A & B) 28,513 

A-2 PEP 

280 30 

s 
... -— ■ — -.  .■     -        . ...._.      i . il'ltiii l>iiii'tf:riil&ifliiliMvi" |W_k.fa' .    . ... ::,.■**^1,:.:.* j..   . . ..  . 



SAW-XM-235 (LOW COST APEA) 
CONTRACTOR DEVELOPMENT ENG PEP 

Total ManHours (A&B) $ 28,513 hrs 
Data Item ManHours 9,990 hrs 
Total ManHours 387501" 

Direct Labor Rate $4.16/hr 
Direct Labor Cost $160,172.48 
Overhead Rate 350% 
Overhead Cost $560,603.68 

Engineering Cost Summary 

Direct Labor $.160,173 
Material 150 
Overhead 560,604 
O.D.C. 120,937 
Total Engineering $841,864 

FY-76/77  $841,864 x 1/5 $168,373 

FY-77     $841,864 x 4/5 $673,491 

A-3 PEP 
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OTHER DIRECT  COSTS 
CONTRACTOR 

PRODUCIBILITY   ENGINEERING   &   PLANNING   (PEP) 

RATIONALE:     Other Direct Costs  are assumed to consist of three 
(3)   categories: 

a. Manufacturing Processing Engineering 

b. Travel 

c. Reproduction Costs 

(1) PEP Studies 

(2) Product Engineering  and Tolerance Studies 

0DC/-1 PEP 
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XM-23'3 (LOW COST AREA) 
OTHER DIRECT COSTS 

CONTRACTOR 
PEP 

A. Manufacturing Process Engineering is the Engineering effort 
to prepare and process routing sheets and other documentation 
defining in detail the manufacturing processes to be used for 
each component. 

Estimated manufacturing operations 967 
Estimated Eng Hrs per operation 6.5 hrs 
Direct Labor Rate $4.16/hr 
Overhead 350% 

Required ManHrs. 967x6.5 6285.5 
Direct Labor 6285.5 x $4.16 $26,147.68 
Overhead $27,136 x 3.50 91,516.83 
Total M.P.E. $117,664.56 

B. O.D.C. Travel 
Estimated travel consists of 2 trips to RIA by 1 man in FY77 

at 2 x $449 = $898, plus 2 trips by 2 men at $847 per trip (1 trip 
in FY76/77 and 1 trip in FY77. 

76/77      FY77       TOTAL 

1 man trip $898 
2 man trip $847       $847 
Total Travel $847      $1745       $2592 

0DC/-2 PEP 
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XM-235  (LÜVJ  COST ARLA) 
OTHER DIRECT  COSTS 

CONTRACTOR 
PEP 

Reproduction 

1) Estimated  for Producibility Engineering  &  Planning 
Studies: 

76/77 FY77 TOTAL 

$165.00   X   (1.24)        $40.92 $163.68 $204.60 

2) Estimated  for Product Engineering and Tolerance  Studies: 

$369.00   X   (1.24)        $136.03 $544.13 $680.16 

O.D.C.   SUMMARY 

Total M.P.E. 
Total Travel 
Total Reproduction 
Total O.D.C. 

76/77 FY77       TOTAL 

;?117,664.56 
2,592.00 

680.16 
$120,936.72 

ODC/-3 PEP 
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Tooling Section (Software) 

Costs are incurred during design of special purpose pro- 

duction equipment and tooling to achieve quantity production. 

Based on past experience it is estimated that 35% of the initial 

tooling cost is used for design. 

All design costs are shown against the weapon. 

On the basis of past estimates for automatic weapons an 

average tooling cost of $400 per operation is applied to cover 

the cost of Purchased Tooling, Purchased Gages, Expendable 

Tooling, Jigs and Fixtures, and Gages. 

The corresponding Design Cost is thus estimated at .35 x 

$400 » $144 per operation. 

No. Operations x $144       76/77      FY77 

XM235   967   $139,248      $27,850    $111,398 

B-l PEP 
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QUALITY CONTROL SECTION 

The estimates contained herein for Ouallty Control are for the Quality 

Documentation that is part of the Technical Data Package.  In addition, 

estimated hours for Quality Control Engineering Supervisor are included 

at the rate of 160 hours per month for 11 months.  The man hours estimated 

for the preparation of Ouallty Control Documentation are based on similar 

work performed by ARMCOM personnel. 

Rationale is derived from a similar study performed on proposed Bush- 

master weapons. The following Data Items are involved: 

DI-E-1104* 

DI-E-1118 (Mod)* 

DI-R-1711 (Mod) 

DI-R-1712 (Mod) 

DI-R-1722 (Mod) 

*  In addition to Quality Control, there are man hours for these Data 

Items in the Engineering Section. 

During the PEP Program, it is estimated all Q. C. software efforts 

will be accomplished in FY77. 

MPEP 286  w 
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SUMMARY OF MAN HOURS 

CS-13 Supervisor 

GS-12 Engineer 

GS-11 Specialist Gage Designer/Checker 

GS-09 Tech Writer, Illustrator 

GS-05 Document Control Clerk 

1,760 

790 

16,434 

6,968 

885 

26,837 

SUMMARY OF COSTS 
(LOW COST AREA) 

Direct Labor Costs 26,837 

Hourly Rate 4.16 

Total D.L. Cost 111,642 

Overhead (3501) 390,747 

Material 400 

Total Q.C. Cost 502,:'89 

C-2 PEP 
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DATA SECTION * 

PEPWD 

1. This section includes the rationale and a summary of direct labor man- 

hours and costs for material and reproduction for each Data Call  Item 

considered a part of the total Technical Data Package (TDP). 

2. The surmiary of direct labor man hours for Engineering Data  Items is 

incorporated in the Engineering Spction under Data Items.    The summary cf 

direct labor man hours for Quality Control Data Items is incorporated in 

the Quality Control Section under Data Items.    Data Call   Items DI-E-n04 

and DI-E-1118(M0D), which require both Engineering and Quality Control 

documentation, have separate summaries and rationale contained in this 

section. 

3. The material costs for preparation of the Data Items include the costs 

of standard forms, such as drawings, supplementary quality assurance 

provisions, and packaging data sheets.    These costs are summarized and 

shown in their respective functional areas. 

4. A summary of Data Costs for all TDP related Data Items is included 

in this section and entered under Data in the Cost Model. 

*Data Section Meets Requirements of the Following: 
1. AR700-51 
2. DOD I.istruction DODO-5010,12 
3. TD-3 Listing of DOD Data Items 

El-PEP 
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MM DATA SECTION 

5.    DATA RELATED COST SUMMARY 

a. Cost of Direct Labor plus Overhead to prepare data Items is as follows: 

Category 

Engineering Direct Labor (Manhours) 9,990 

Quality Control Direct Labor (Manhours) 26,837 

Engineering Cost* 187,013 

Quality Control Cost* 502,389 

Total Direct Labor & Overhead 689,402 

b. Data Cost 7,441 

c. Total Related Data Cost - PEP (a + b) 696,843 

* Hourly rate = $4.16 + 350% overhead = 18.72/hour 

E2-PEP 
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SUMMARY OF DATA COSTS-PEP PROGRAM 

B.  No. Data Item No. 

*DI-E-1103A 

Data  Item Title 

Engrg Release Record 0004 $ 203 

0005 *DI-E-n04{QC) Specifications 39 

0005 *DI-E-1104(ENGR) Specifications 93 

0007 DI-E-1106 Specs, Stds, Application List 44 

0008 *DI-E-n07 Drawing Custodianship List 68 

0009 DI-E-in5A{M0D) Technical Data Package 

010 *DI-E-1116 Standardization, Components, 
and Selection Control 

6 

on DI-E-1117 Standardization-Report of 
Common Items 

6 

012 *DI-E-ni8(M0D){QC) Drawings, Engrg, and 
Associated Lists 

4,130 

012 *DI-E-ni8{M0D) 
(ENGR) 

Drawings, Engrg, and 
Associated Lists 

1,348 

034 DI-L-1407(M0D) Preservation and Packaging Data 307 

045 DI-R-17n(M0D) Quality Engrg Ace Insp Req & Eq 79 

046 DI-R-1712(M0D) Qual Engrg Supp QA Provisions 766 

049 DI-R-1717 Qual Engrg Calibration Prog Data 22 

050 DR-R-1722(M0D) Qual  Insp Pamphlet 330 

GRAND TOTAL DATA COST $7,441 

76/77 DATA COST 1,488 

FY77 DATA COST 5,953 

* Started during FSD Phase; continued during PEP Program. 

E3-PEP 

290      UB 



SUMMARY OF DIRECT LABOR MANHOURS FOR ENGRG DATA ITEMS 

Data Item No. 

DI-E-1107 

DI-E-m8(M0D) 

Totals 

2 

1372 

Totals 

DI-E-1103A 165 

DI-E-llOA 1676 

DI-E-1106 28 

DI-E-1107 10 

DI-E-1115A(M0D) 96 

DI-E-1116 73 

DI-E-1117 5 

DI-E-1118{M0D) 5487 

DI-E-1407(M0D) 1076 

Totals 9.990 

Note:   Totals are included in Direct Labor in Engineering Section 

E4-PEP 
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Data Item GS-12 GS-11 GS-9 GS-5 

DI-E-1104 390 - - 22 

DI-E-1118(M0D) - 14000 - - 

DI-R-1711(M0D) 60 355 * 60 

DI-R-1712(M0D) - 1914 348 348 

DI-R-1717 340 165 - 75 

DI-R-1722(M0D) - - 6620 380 

Totals 790 16.434 6,968 885 

NOTE:    Totals are included in Direct Labor in Quality Control  Section. 
Grand Total mc.ihours - 25,077 + 1,760 (GS-13 Supervisor) = 26,837 

E5-PEP 
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INDUSTRIAL FACILITIES SECTION 
(LOW COST AREA) 

The estimate is based on the assumption that the contractor 
has a suitable plant site available for production of the com- 
ponents. 

The design and layout of the plant equipment is based on the 
manufacturing process.  Utilization of equipment is on the basis 
of 80% of the total machine time available.  For the conventional 
in ach ■'"Q(?

 a i — o_c CU-J-P*- -IC '^'"ooosed throucrh the first s^x months 3nd 
2-8-5 for the remainder of the program.  For the N/C equipment a 
1-8-5 shift is proposed through the first 6 months and 3-8-5 shift 
for ehe remainder of the program. 

The cost of the plans ?nd layouts for this phase is estimated 
as follows, and will be accomplished during 76/77 and FY77. 

Design and layout including electrical, plumbing, sheet metal, 
air, etc. for space allocation to machining, assembly, bench work 
and storage of tools and equipment is estimated to require 225 
hours for the entire layout of 37,912 square feet. 

Preparation of specifications for the procurement of new 
equipment and bills of materials required for installation of 
machines, air lines, etc. is estimated to require 520 hours. 

Rates used are based on 4.16 per hear rate for design and 
layout work was escalated by 350% for overhead to 18.72 per 
hour.  Therefore the 745 hour total computes to 13,946.40. 

Area required for production approximates 37,912 square 
feet to be allocated as follows: 

Production area, machining 26,584 

Assembly, deburring and bench area 1,244 

Tool and gage maintenance 1,000 

Receiving 800 

Packaging and shipping 1,000'' 

Bonded storage 500 

G-l PEP 293 vT/ 
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Tool storage 900 

Final inspection 2,000 

Administration 1,500 

Metrology lab 384 

Tool Room 2,000 

Total Area Required 37,912 

It is assumed that chrome plating and surface finishing will 
be vendor purchased. 

TOTAL 76/77        FY77 

Labor Cost          3,099.20 619.84     2,479.36 

Overhead Cost      10,847.20 2,169.44     8,677.76 

Total Cost         13,946.40 2,789.28    11,157.12 
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NUMBER II-D 

BASIC ESTIMATED COST PACKAGE 
ENGINEERING DEVELOPMENT 

XM235 CONTRACTED IN HIGH COST AREA IN b.OMM 
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INDEPENDENT GOVERNMENT COST ESTIMATE-RESEARCH AND DEVELOPMENT 
^«ICR 7ii.2j)   1IIG11  C0ST  AREA CONTRACT 

I.    PHEPARING IN' T* -LATtON 

SARKI-LS-G 
2.  SUPPLIES om «Rvices TO BE pROCunto 

XM235  High Cost Area Contract   (PEP   Included) 
4    SYSTEMfSt SUPPORTED »Y THIS PROCUREMENT 

Squad Automatic Weapon System 

RESEARCH AND DEVELOPMENT 

7 

COST   CATEGORIES 

I 

c 
0 

11 
f 

c 

iHI 

H 

B 

HOURS 

195,941.5 

«lii   n 

i III 11 I.I.I 

|NCIN|ERINO 

DIBECT LA(K)R 

MATERIAL 

OVERHtAD^ 

OTHER 

TOOLING 

DIRECT^LAAOR 

MATERIAL 

OVERHEAD 

OTHER 

fROTOTYPe PRODUCTION 

SYSTEM TtST AND tVALUATJON 

CATA 

TOTAL SYSTEMS MANAGEMENT 

CONSTRUCTION 

TRAINING 

OTHER   fSpr. i/>) PEP 

TOTAL COS^T  LESSO, AND A ) 

C AND A 

TOTAL COST 

» 

RATE 

_ .1^46^83 2 

110% 

PROFIT OR FEE 

2 4^6%. 

9 Tii 
; TOTAL PRICE 

t.    WORK ■REAKOOWN 
»TBUCTUME  LEVEL 

COST 

10 

ESTIMATE 

.385_ilM 

79 0,000 
'45 8,Y31 

56,9 57 
553,514 

zP- _ 
94,002 

1,551/750 
.„. 5,441,690 

-ß^iaü^JA^.,. 

7,397,357 

i.    QUANTITY 

NA 
«.    ESTIMATE PBtPARED 

At OP 

30  November   1974 

REFERENCE 

SCHEDULE 

W.MARKS 

I TYPED NAME AND   TITLE 

Is.     PREPARING  OFriCIAL 

I ROY  F.   SCiiWEGLER 
Mechanical Engineer' 

k.      »EVIEIHINr.  OFFICIAL 

APPROVINO OFFICIAL 

SIGNATURE EXTENSION 

4255 

DATE 

30  Nov  74 

AMC ./.f*    1011 o-R 
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IHOEPEHDENT GOVERNMENT COST ESTIMATE-RESEARCH ANO DEVELOPMENT 
(AMCR7I5-2J)        IN-HOUSE  SUPPORT 

1.    PREPARING IN'  TA .LATION 

SARRI-LS-C 
2.   SUPPLIES OR »1RVICES TO •■ PROCURED 
IN-HOUSE   SUPPORT   XM2 3 5   HIGH  COST   AREA  CONTRACTOR 
(PEP   INCLUDED) 

1.   QUANTITY 

NA 
4     SVSTEM($) SUPPORTED «V  THIS PROCUREMENT 

Squad  Automatic   Weapon  System 

1.    WORK «NEAKOOWN 
STRUCTURE LEVEL 

4 

• .   ESTIMATE PRtPARtO 
A* OF 

30  November   1974 

RESEARCH AND DEVELOPMENT COST REFERENCE 

7 

COST CATEGORIES 
1 

a 

MOU 

s 10 n 

us RATE ESTIMATE SCHEDULE 

A^ 

1 

:- 
1 

.1 
1 

4 

; 

fNCINEIRINC se )2,637 
DIRECT   LASOR 

MATERIAL 

OVERMCAO 

50,788 - 

85% 
OTHER 

TOOLING 
DIRECT   LA»OR    

MATERIAL 

- - 

! "■ *   

i ': 
OVERMEAO 

OTHER 

— 

c 
0 j 

i 
f 

'   G 

PROTOTYPE PRODUCT ON 

JYSTEM TEST AND EVALUATION         * 

DATA 

138.738 

— - 
TOTAL SYSTEMS MANAGEMENT 

CONSTRUCTION   
1   M TRAINING 

orHtn (Set-cityi      PEP 
TOTAL COST LESS (O AND A> 

  
. 5i 

U5i 
!0.173 

'.   J 21,548 
i   * .—- C AND A                                                  NA 

L TOTAL COST 

PROFIT OR FEE 

NTT 
■   *\. NA 
1    M    1. TOTAL PRICE                                    NA 
[REMARKS 

*   DT/OT-II   of   6   months  duration 

, u. 
1          T1 »1 .0 NAME AND TITLE 

._    

SIGNATURE EXTENSION DATE 

la.    PREP 
ROY  F. 
Mechar 

ARING  OFFICIAL 
SCHWEGLER 

lical Engineer 4255 30   Nov  74 
k.      REVIEWING OFFICIAL 

c. »pp> IOVING OFFICIAL 
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6.0MM 
XM-235   HIGH  COST  Al^EA 

ENG.   DEV. 
RESEARCH   &   DEVELOPMENT 

FY76 

562, ,950 
-0- 
389, ,944 
-0- 
330, ,447 

FY75 

1.1  Contract 
1.11 üev Eng 

(Val/Ed)      235,049 
1.12 PEP -0- 
1.13 Tooling     -0- 
1.14 Mfy  Proto  -0- 

*1.15 Other 136,672 

FY  Cost 
(Less  G   &  A)      371,721   1,283,341 

G   & A   (24.6%) 

FY  Cost 453,164   1,599,043 

Profit   (9.1%) 

FY-Total  Price505,312   1,744,556 

76/77 FY77 

134,453 614,380 
182,336 1,369,414 
-0- -0- 
263,333 526,667 
151,949 544,096 

rY78 

■0- 

■0- 

■0- 

•0- 
•0- 

732,071 3,054,557   -0- 

912,160 3,805,978   -0- 

995,167 4,152,322   -0- 

TOTAL 

1,546,832 
1,551,750 

389,944 
790,000 

1,163,164 

5,441,690 

6,780,345 

7,397,357 

1.2 In-Hcuse 
1.21 Dev £ng 
1.22 PEP 
1.23 Tooling 
1.2 4 Mfg 

**1.25 other 

158,067 
110,860 

354,418 
179,774 

72,655 
44,054 

277,497 
185.485 

138,738 

601,720 

-0- 
-0- 
-0- 
-0- 
-0- 

-0- 1 

862,637 
520,173 

138,738 

In-House Cost 268,927 534,192 116,709 ,521,548 

Total Prog 
R & ü 774,239 2,278,748 1,111,876 4,752,042 8 /918.905 

*Other/ 
Contract 
Syst.Test & 
Evaluation    33,424 
^ata          16,752 
Total Syst. Mg 86,496 
Training     -0- 

TOTAL         136,672 

82,652 
40.205 

207,590 
-0- 

330.447 

100,051 
-0- 
51,898 

-0- 

151,949 

242,504 
-0- 
207,590 
94,002 

544,096 

-0- 

-o- 
-0- 

-0- 1 

458,631 
56,957 

553,574 
94,002 

,163,164 

**]JT/UT (ARMCOM) $23 ,123/Ho,-I=4 months ,-11=6 months 
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November 1974 

Breakdown of "Other" Expenses Shown On 
Spread Sheet (XM235, High Cost Area) 

Other                           FY75 FY76           76/77 FY77 Total 

System Test & Eval          33,424 82,652 100,051 242,504 458,631 

Data                                    16,752 40,205             0                  0 56,957 

Total Systems Mgmt         86,496 207,590         51,898 207,590 553,574 

Training                                0 0                  0 94,002 94,002 

136,672 330,447 151,949 544,096 1,163,164 

ODC 
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XM-23 5 
(HIGH COST   ^REA) 

CONTRACTOR 
MAN  HOURS   SUMMARY 

ACTIVITY FY75 FY76 76/77 FY77 TOTAL 

A-2 Development Eng 11,850 28,430 6,760 28,760 75,800 
* PEP -0- -0- 9,107. .1 63,263.4 72,370. 5 
Material -0- -0- -0- -0- -0- 

B-2 Tooling -0- 8,328 -0- -0- 8,328 
**Other Ü.C. 4,267 

16,117 

11,949 

48,707 

2,987 20,240 

112,263.4 

39,443 

195,941. Total Hours 18,854. ,1 ,50 

Man Years (1800 Hrs) 8.95 27.06 10.47 62.37 108.86 

**O.D.C. 
0-3 System Test & 

Evaluation 1,067 
E-3 Data 
F-2 Total Syst Mgmt. 3,200 
£-4 Training -0- 

4,269             1,067 9,353 
(INCLUDED   IN   DEV. ENG.) 

7,680             1,920 7,680 
-0-                 -0- 3,207 

15,756 

20,480 
3,207 

Total G.D.C. 4,267 11,949 2 987 20,240 39,443 

*PEP 
A-3PEP 
E-4 PEP Dev. Eny. -o- -0- 7,701 30,802 38,503 
C-2PEP Quality 

Control -0- -0- -0- 26,837 26,837 
G-l Indust. Facil. -0- -0- 149 596 745 
G.D.C.-2 O.D.C. -0- -0- 1,257. 

9,107. 

JL 

1 

5,028. 

63,263. 

_4 

4 

6,285.5 

Total PEP -0- -0- 72,370.5 

R&D 
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RATIONALE 
XM-235 

IN-HOUSE 
FSD-ENGINEERING 

RATIONALE:     The XM-235  is judged to have  3 areas  requiring Tnajor 

redesign,  specifically: 

(1) Magazine 

(2) Bolt Assembly 

(3) Feed Mechanism 

The major FSD-Engineering effort to redesign these areas will be 

conducted  in 5 months of FY75 and 12 months  of FY76. 

The fiscal   transition period of 3 months, 76/77,  and 12 months of 

FY77 will  see  finalization of design,  testing,  data acquisition, pro- 

cessing, and evaluation,  and evaluation of proposed production related 

modifications  in conjunction with the concurrent PEP effort. 

One basic problem appears  to exist  in  that  the contractor    must 

familiarize his  personnel with an unknown weapon concept. 

1-H/l 
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XM235 
IN-HOUSE 

FSD-ENGINEERING 

The In-House FSD-Engineering Team Effort is summarized as follows: 

Grade 
FY75 

Hrs         $ 
FY76 

Hrs          $ 
76/77 

Hrs         $ 
FY 

Hrs 
77 

$ 

Project Eng 14 750 9,435 1800 22,644 450 5,661 900 11,322 

Mech Eng 13 750 8,048 1800 19,314 300 3.219 1200 12,876 

Mech Eng 12 1500 13,635 3600 32,724 900 8,181 1800 16,362 

Mech Eng Tech 12 750 6,818 1800 16,362 300 2.727 1200 10,908 

QA Tech 11 750 5,722 1800 13,734 300 2.289 1200 9,156 

Mech Eng Tech 9 750 4,748 1800 11,394 450 2.849 1200 7,596 

Draftsman 750 3,893 1800 9.342 300 1,557 1200 6,228 

Draftsman 5 750 3,143 1800 7.542 300 1,259 1200 5,028 

Math Analyst 12 375 3.409 900 8.181 300 2,727 1200 10,908 

RAM Eng 12 536 5,118 1350 12.272 300 2,727 1200 10,908 

QA Eng 12 750 6,818 1200 10.908 225 2,046 1200 10,908 

QA Tech 12 750 6,818 1200 10.908 225 2,046 1200 10,908 

Model Maker 500 3,815 1200 9.156 0 0 0 0 

Direct Labor FY75   9,688   81,420 
FY76 22,050    184,481 
76/77 4,350    37,286 
FY77 14,700    123,108 

Total  Direct Labor (FSD)    50,788 Man Hours     $426,295 
Overhead (85%) 

FY75 $ 69,207 
FY76 156.808 
76/77 31.693 
FY77 104.642 

Total Overhead (FSD) $362,351 

I-H/2 
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(ALL CONTENDERS) 
FSD-ENGINEERING MATERIAL 

RATIONALE:    Engineering Material costs cover office supplies, drafting 

paper, etc  , and is estimated at $100 per month. 

FY75 5 x 100 $    500 

FY76 12 x $100 1,200 

76/77 3 x $100 300 

FY77 12 x $100 1,200 

Total $3,200 

Other direct charges are covered in either PSD or PEP. 

I-H/3 
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FSD - ENGINEERING - OTHER DIRECT COSTS 

Rationale:    Other Direct Costs are assumed to consist of Computer 

expense at $600 per month and Travel  Expense. 

A.    Computer Expense 

FY75 5 x $600 $ 3,000 

FY76 12 x $600 7,200 

76/77 3 x $600 1,800 

FY77 12 x $600 7,200 

Total $19,200 

Travel Expense 

FY75 3,940 

FY76 4,728 

76/77 1,576 

FY77 41,347 

Total 51,591 

Total O.D.C./FY 

FY75 6,940 

FY76 11,928 

76/77 3,376 

FY7: 48,547 

Total O.D.C. 70,791 

FSD - IN HOUSE ENGINEERING - SUMMARY OF COSTS 

FY75 $158,067 

FY76 354,418 

76/77 72,655 

FY77 277,497 

Total $862,637 

I-H/4 304 



XM235 
IN-HOUSE TRAVEL COSTS 

HIGH COST AREA 

Estimate of Travel Costs; 

FY75 FY76 76/77 FY77 

Reviews at West Coast 
3 days x 2 men x $35/day 
Car rental 2 days - $60/tr;p 
Air Fare $259 x 2 men 

Support nf APG Test (RDAT-DT-II) 
1 Man x $35/day 
Car rental 0 $30/day 
Air Fare $141/28 trips 

Support Test, Fort Benning (OT-II) 
1 Man x $35/day 
Car rental @ $30/day 
Air fare $172/18 trips 

Total/FY 

Total  ED Travel 

5 
1050 
300 

2590 

6 
1260 

360 
3108 

2 
420 
120 

1036 

6 
1260 
360 

3108 

275 days 
9,625 
8,250 
3,948 

180 days 
6,300 
5,400 
3,096 

$3,940 $4,728 $1 ,576 $41,347 

$51,591 

l-H/5 
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XM235 
ENGINEERING SECTION 

FULL SCALE DEVELOPMENT 

1.    Introduction: 

a. The Engineering Section Is divided Into four (4) parts: 

(1) Engineering Direct Labor. 

(2) Engineering Material. 

(3) Engineering Overhead. 

(4) Other Direct Charges to Engineering. 

b. Each Engineering part consists of description of the items Included 

and the rationale for including and evaluating each item. 

c. The costs accrued in each part were developed among the weapon elements 

according to the percentage of peculiar parts of the weapon system which make 

up the weapon element.    Thus for the XM235: 

Weapon Element 

Receiver & Operating Group 

Barrel  Assembly 

Rear Sight 

Magazine 

Bipod 

Sling 

Maintenance Tools 

Total 

i.    Rationale for Estimating Engineering Direct Labor Cost (FSDWEDL): 

a.    Total  Engineering Direct Labor hours is the sum of two Inputs. 

(1) Engineering Direct Labor hours to accomplish the Engineering Tasks 

involved in finalizing the weapon design. 

(2) Engineering Direct Labor hours to prepare the information required 

for Data Items. 

A-l 

Peculiar Parts % Distribution 

95 81 

5 3 

12 8 

8 5 

23 15 

4 3 

8 5 

155 100 
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b. The valueIbr each Direct Labor hour Is an average hourly rate applied 

to all man hours expended In the Engineering effort and was determined for 

each contractor in coordination with AMSWE-PPX In the following manner: 

(1) Estimate the total Direct Labor hours required for each Govern- 

ment GS grade. 

(2) Multiply these totals by the respective step 5 hourly rate and add 

to get a total equivalent Government direct labor cost. 

(3) Divide the total equivalent Government direct labor cost by the sum 

of the direct labor hours, regardless of grade, to obtain an average Govern- 

ment engineering hourly rate. 

(4) Compare the average Government engineering hourly rate with the Step 5 

hourly rates In the 6S pay scale to determine the average grade level of 

skill employed. 

(5) Compare the average grade level of skill with available Information 

on the contractor's pay scale to estimate the average contractors engineering 

hourly rate. 

c. The average contractor's engineering hourly rate for the Contractor is 

computed to be 9.22 per hour. 

d. Engineering Direct Labor Hours and Costs for the Contractor by Fiscal 

Year are estimated to be: 

Fiscal Year 
i 

D. L. Hours D. L. Costs 

75 11.850 $109,257 

76 28.430 262.125 

76/77 6.760 62.327 

77 28,760 265.167 

Total 75.800 $698,876 

A-2 
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3.    Rationale for Estimating Engineering Material Costs  (FSDWEMAT): 

a. Engineering Materials are considered to consist of miscellaneous 

material used in performing the engineering effort for Full  Scale Development. 

Layout paper, drafting supplies, bond paper, vellums, computer cards, and 

computer paper are typical major cost items In this category. 

b. Engineering Material Costs are estimated to be: 

FY75 275 

FY76 660 

FY76/77 160 

FY77 660 

Total 1,755 

4.    Rationale for Estimating Engineering Overhead (FSDWEOfi): 

a. Based on historical data and information available in the Contract 

Pricing Division, AMSWE-PPX, the Engineering Overhead Rate for the Contractor  is 

estimated to be 110$ of Engineering Direct Labor Cost. 

b. Summary of 0/erhead costs is as follows: 

Total Overhead FY75 $120,183 

Total Overhead FY76 288,337 

Total Overhead FY76/77 68,560 

Total Overhead FY77 291,684 

Total  Overhead                            768,764 

A-3 
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5.    Rationale for Estimating Other Direct Charges to Engineering (FSDWEOT): 

a.    This category Includes the cost of travel and charges for computer 

time during Full Scale Development. 

(1)   The estimated computer costs are for programming and exercising a 

dynamic model of the weapon, a heat transfer and stress analysis model of 

the barrel, and analysis of Maintainability and Reliability as follows: 

FY75 

FY76 

76/77 

FY77 

Total Computer Cost 

2,970 

7,100 

1,830 

7,100 

19,000 

(2)    The estimate of travel costi is as follows: 

FY75 2,364.00 

FY76 4,728.00 

76/77 1,576.00 

FY7a/ 49,769.00 

Supporting computations may be found under "Estimate of Travel Costs", 

b.    Other Direct Charges to Engineering are sunmarized as follows: 

FY75 FY76 76/77 FY77 

Computer Time 2,970 7,100        1.830 4ftT00 

Travel Costs 2,364 4,728        1,576 49,769 

Total by FY 5,334 11,828 3,406 56.869 

FY75 5,234 

FY76 11,828 

76/77 3,406 

FY77 56,869 

Total 0DC $77,437 
A-4 
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6. Estimate of Travel Costs 

FY75 FY76 76/77 FY77 

Informal reviews at Rock Island 3 6 2 6 

3 days x 2 men x $35/day G30 1,250 420 1,260 

Car Rental 2 days - $60/trip 180 360 120 360 

Air Fare $259 x 2 men 1,554 3,108 1,036 3,108 

Support of APG Test \RDAT-DT 11} 275 days 

1 Man x $35/day $9,265 

Car Rental 9 $30/day $8,250 

Air Fare $355/28 days $9,940 

Support Test Fort Bennlng (OT-II) 180 days 

1 Man x $35/day $6,300 

Car Rental  x $30/day $5,400 

Air Fare $307/18 days $5,526 

TOTAL TRAVEL $2,364       $4,728       $1,576       $49,769 

Total Development Engineering 

FY75 $235,049 

FY76 562,950 

76/77 134,453 

FY77 614,380 

TOTAL $1,546,832 

A-5 
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HIGH COST AREA 

SUMMARY OF FSDW TOOLING COSTS 

ESTIMATED IN 1975 DOLLARS 

FSDWTL - 

The cost model symbol gives reference to the cost of tooling, 

gages and manufacturing aids required to produce FSD prototype 

weapons, supporting equipment, and repair parts.    All costs occur 

in FY76. 

B-l 
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HIGH COST AREA 
FSD -  TOOLING COST (LESS GSA) 

XM235  (155 UNIQUE PARTS, 967 OPERATIONS) 

Tooling for 104 Prototype Guns consists of; 

Hours       Amount 

A. Purchase Tooling (Vendor Price) $108,768 

967 x $112.48 

B. Purchase Gages (Vendor Price) $ 20,829 

967 x $21.54 

C. Purchase Expendable Tooling (Vendor 
Price) $ 39,454 

967 x $40.80 

D. Manufacture - Jigs & Fixtures 

D.L.  Rate $9.22/hr, O.H. Rate 110% 3361        $ 65,076 

E. Manufacture - Gages 

D.L.  Rate $9.22/hr.  O.H. Rate 110%             230       $    4,453 

Subtotal $238,580 

F. Manufacture - Processing 2176       $ 42,132 

D.L.  Rate $9.22/hr, O.H. Rate 110% 

G. Tool & Gage Design $ 35,787 

(15% of A thru E above) 

H.    Estimating of Tools 1452        $ 28,114 

D.L. Rate $9.22/hr, O.H. Rate 110% 

I.    Purchasing Effort (or A-E above) 1109       $ 21,473 

D.L. Rate $9.22/hr, O.H. Rate 110% 

J.    Tool & Gage Inspection $ 23,858 

(10% of Items A thru E above) 

Total Tooling Cost 8328        $389,944    (FY76) 

Unit Cost (104 weapons) $    3,750 
B-2 312 
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XM235 
FSD TOOLING 

MANUFACTURING PROCESSING 

Planning for manufacturing processes Is estimated at 2 hours per 

machine operation.   There are 907 machine operations giving: 

967 
2 

l55r hours 

An additional .25 hour Is estimated for methods and standards work 

per operation giving: 

967 
.25 
Tßf hours 

Total 1934 hours 
242 hours 

2176 hours 

TOOL DESIGN \ 

It Is estimated from M16 G.M. Hydromatlc that 20X design to mfg. 

From 6.E. (M61) approx. 34X. 

It Is estimated that 30X Is fair and reasonable.    In prototype most 

detailed design would not be made - use 15X. 

ESTIMATING OF TOOLS 

907 Operations with 3 tools per operation - 1 cutter 
1 fixturo 
1 g«ge 

967 
3 

2$ST tools 

It Is estimated that .50 hr will be necessary for each tool. 

2901 
.5 

1452 hours 

B-3 
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XM235 
TOOL & GAGE INSPECTION 

It Is estimated that 102 of the purchase price will be used for 

Initial inspection of tools and gages, based upon ARMCOM QA experience. 

PURCHASING 

Total procurement actions 
For Items purchased finished 

Total operations - 967 
It Is assumed that each operation will require:    1 cutter 

1 fixture 
1 $age 

Therefore 3 x 967 ■ 2901 items till be procured. 

2 Items over $3000 
965 Items less than $3000 

Use same standards for purchasing as manufacturing. 

(965) (.5176 hrs) (150%) - 750 hours 
(2)  (17.223 hrs)  (ISOX) -     52 hours 

8(52 hours 

For  Items manufactured - Manufacturing hours - 3591 

Relationship to mfg to purchased - 38.3X 

Procurement hours for manufactured items - (802) (38.3%) 307 hours 

Total procurement effort - Mfg 
Purchased 

307 hours 
802 hours 

1155" hours 

B-4 
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PROTOTYPE COSTS 

XM235 

Based on experience In manufacturing components for 18 Validation 

Phase weapons at the Naval Air Rework Facility (NARF), Pensacola, 

Florida, the four weapons required for RDÄT are estimated to cost 

$10,000 each.    The 100 weapons for DT-II/OT-II are estimated to cost 

$7,500 each. 

Manufacturing elapsed time Is estimated at 7 month:* from 

1 July 1976 for four RDAT wecpons and 9 months from 1 July 1976 for 

the remaining 100 weapons.   The reporting periods are three months 

In the 76/77 period and six months In FY77 period. 

The prototype manufacturing effort continues over a three month 

period In 76/77 and a six months period In FY77.    The cost Is assuned 

to be distributed In proportion to the time of effort. 

RDAT Weapons 4 x $10,000 $ 40,000 

DT/OT II Weapons       100 x $7,500 750.000 

Total Prototype Weapons Cost $790,000 

76/77     3/9   x   790,000   • 

FY77       6/9   x   790,000   • 

$263,333 

$526,667 

C-1 
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SYSTEM TEST AND EVALUATION SECTION 

FULL SCALE DEVELOPMENT 

FSDWTE 

1.    Introduction 

a. The figures below represent an estimate of the contractor's cost 

to conduct System Test and Evaluation. 

b. For computational purposes, the Total System Test and Evaluation 

activity was divided Into three parts as follows: 

Part I     - Acceptance Testing of the Prototype Weapons 

Part II   - Research and Development Acceptance Test (ROAT) 

Part III - Preliminary Testing 

c. The following were nojt Included as palrt of this estimate: 

(1)   Weapons, spare barrels, and spare parts.   These are Included In 

the Prototype Cost, as other Direct Costs. 

(2}   Ammunition (MUCOM Item) 

(3)   Range utilization/rental costs. If required.   This Item was not 

Included due to lack of supporting Information as to where and under what 

arrangement the contractor will conduct testlfljg. 

(4}   Shipping/transportation costs of materiel/personnel to various 

test sites. If required.    It Is assumed that testing would be within close 

proximity of the contractor's plant. 

d. The same direct labor (tine) and materials estimate was used for 

all three contractors.   This Is considered a reasonable assumption, since 

D - 1 
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the test requirements are the same.   Thus, differences In the cost estimates 

are the result of the various contractors' equivalent hourly rates and 

overhead figures.   Contractor hourly rates and overhead were obtained 

from audited historical data. 

2.    Sunmary of Costs 

Part I - Acceptance Testing 

TOTAL 

$105,768 

Part II - RDAT $216,127 

Part III - Preliminary Testing $136,736 

TOTAL - Weapon System Test and 

Evaluation Cost (FSDWTE) $458,631 

D - 2 
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3,    Rreakdown by Parts 

Part I  - Acceptance Testing 

Dlr&ct Labor (29fj0 hrs)* 

Materials 

Overhead 

Total 

FY75 FY76 76/77 FY77 TOTAL 

-0- -0- -0- 27,199 27,199 

-0- -0- -0- 48,650 48,650 

-0- -0- -0- 29,919 

105,768 

29,919 

105,7S8 

Part II - RDAT 

Direct Labor (6403 hrs) -0- -0- -0- 59.036 59,036 

Materials -0- -0- 79.391 12,760 92.151 

Overhead -0- -0- -0- 64,940 64,940 

Total 79.391 136,736 216.127 

**Part III - Prelim. Tstg. 

Lirect Labor (6403 hrs) 9,840 39,358 9.838 -0- 59,036 

Material 12,760 -0- -0- -0- 12,760 

Overhead 10.824 43.294 10.822 -0- 64,940 

Tota'1 33.424 82.652 20,660 -0- 136,736 

* Direct Labor Rate « $9.22/hr 

Overhead ' ]]Q% 

** Preliminary Testing Period - May 1975 through Oct 197/ 
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DATA SECTION 

FULL SCALE DEVELOPMENT 

1. Introduction: 

a. This section summarizes the costs for the FSO Data Items. 

The section contains a List of FSD Data Items and their costs. These 

costs make up the totals which are entered under DATA in the FSD Cost 

Model. The costs for the Functional Direct Labor hours are accounted 

for in the respective Direct Labor sections for Engineering and 

Training. 

b. The Data Items for the Technical Data Package (TDP) are accounted 

for in the PEP Program and are so noted on the list of the Data Costs 

for each Data Item. The TDP Data Items which are started In FSD and 

continued in PEP are also noted in the list for cross reference and 

continuity. 

c. The section also contains a Data Related Cost Summary for informa- 

tion on the total cost related to data items. 

E-l 
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2. DATA RELATED COST SUMMARY 

a. Direct Labor plus Overhead to prepare FSD Data Items Is carried 

under the following categories and totals as follows: 

Category 

Engineering hours 29*800 

Training hours 3,207 

Engineering Cost 576,928 

Training Cost 62,088 

Total $/FY 639.016 

b. Data Cost 56,957 

a ♦ b                                         695,973 

c. Total Data Related Cost - FSD - $695,973 (P-F) 

NOTE:    Engineering and Training Hourly Rate » $9.22 ♦ 1102 Overhead 
$9.22 + $10.14 - $19.36/hour 

d.  Data Cost by Fiscal Year 

FY75  5/17 x 56,957 - $16,752 

FY76  12/17 x 56,957 - $40,205 

E-2 
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3. SUMMARY OF FSD DATA ITEM LISTING AND DIRECT LABOR TO PRODUCE ENGINEERING 

DATA ITEMS 

List of Engineering Data Item Numbers 

Bi Oil B# DI# 

01 DI-A-1014A (MOD) 32 DI-H-1329Ä 
02 DI-E-1100 (MOD) 37 DI-M-1501 (MOD) 
03 DI-E-1101A 38 DI-M-1502 
04 DI-E-1103A 39 DI-M-1502 
05 DI-E-1104 40 DI-M-1505 
06 DI-E-1105 41 DI-M-1510 
08 DI-E-1107 42 DI-P-1600 
10 Di-E-me 44 DI-R-1710 (MOD) 
11 Dl-E-llU 51 DI-R-173r MOD 
12 DI-E-1118 (MOD) 

DJ-E-1119 (no) 
52 DI-R-1731 MOD) 

13 53 DI-R-1733 (MOO 
14 DI-E-1128 54 DI-R-1734 (MOD) 
15 DI-E-11XX (MOD) 55 DI-R-1735 MOD 
16 ÜI-E-XXX1 56 DI-R-1740 (MOD 
17 DI-F-6000 57 DI-R-1741 MOD) 
13 DI-F-60001 58 DI-R-1750 (MOD) 
18A DI-F-XXX1 59 DI-S-1800 (MOD) 
19 DI-F-6004 60 DI-S-1804A 
25 DI-H-1312 61 DI-S-1812 
26 DI-H-1314 62 DI-S-1818 (MOD) 
27 DI-H-1315 63 DI-S-1819 (MOD) 
29 DI-H-1322A (MOD) 64 DI-S-18XX MOD 
30 DI-H-1326A 65 DI-T-1906 (MOD) 
31 DI-H-1327A (MOD) 66 DI-T-XXX1 (NEW) 

67 DI-V-1950 MOW 
Direct Labor Hours = 29,800 

NOTE:   These direct labor hours are included under Engineering. 
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4.    SUMMARY OF FSD DATA ITEM LISTING AND DIRECT LABOR TO PRODUCE TRAINING 

DATA ITEMS 

List of Training Data Items 

B£ DI£ 

20 DI-H-1300  (MOD) 

21 DI-H-1302 

22 DI-H-1304 

23 DI-H-1308 

24 DI-H-1310 

Direct Labor hours = 3,207 

NOTE:    These direct labor hours are included under Training. 

E-4 
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SUMMARY OF COSTS - DATA ITEM CALL ITEMS - FSD 

B No. Data Item No. Data Item Title 

01 DI-A-1014A(M0D) PERT 557 

02 DI-E-llOO(MOD) Configuration Management Plan 246 

03 DI-E-1101A Configuration Stat Acct & Engr Record 507 

04 DI-E-1103A Engineer Release Record FSD/PEP 1620 

05 DI-E-1104 Specifications FSD/PEP 91 

06 DI-E-1105 Characteristics & Description Book 168 

07 DI-E-1106 Soecs, Standards, Appl. List PEP 0 

08 EI-E-1107 Drawing Custodianship List FSD/PEP 30 

09 EI-E-m5A(M0D) Technical Data Package PEP 0 

10 Dl-E-1116 Stdz Comp & Select Control FSD/PEP 58 

I DI-E-1117 Stdz Report of Common Items PEP 0 

12 DI-E-1118(M0D) Drawings, Engr & Assoc Lists FSD/PEP 645 

13 DI-E-1119(M0D) Environmental Criteria Report 3172 

14 

15 

16 

DI-E-1128 

(X)DI-E-llXX(MOD) 

DI-E-XXX1 

Electromagnetic Interference 
Control  Plan 

Interface Control Doc. for VRFWS 

Dynaiiiic Mathematical Model 

84 
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17 DI-F-6000 Cost performance report 353 

18 DI-F-6001(MOD) Procurement Info Functional Cost- 
Hour Report 

5 

18A DI-F-XXX1 Model for Eval of Design-To Unit 
Production Cost 

29 

19 DI-F-6004 Contract Funds Status Report 22 

20 EI-H-1300(MOD) Personnel & Training Requirements 150 

E-5 
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SUMMARY OF COSTS - DATA CALL ITEMS - FSD 
(Continued) 

B No. 

21 

22 

23 

24 

25 

?6 

27 

28 

29 

^0 

j\ 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

3 

Data Item No. Data Item Title 

DI-H-1320 New Equipment Training Plan 

DI-H-1304 New Equipment Training Courses 

DI-H-1308 Training Course Reports 

DI-H-1310 Graphic Aids 

DI-H-1312 Human Factors Engr Plan 

DI-H-1314 Human Factors Engr Progress Rpt 

DI-H-1315 Human Factors Engr Final Report 

DI-H-1321A Explosive Hazard Class. Data 

DI-H-1322A(M0D) Safety Statement 

DI-H-1326A Safety Anal. & Hazard Eval Rpts 

DI-H-1327A(M0D) Surface Danger Area Data 

DI-H-1329A Accident/Incident Report 

DI-H-1330(M0D) Facilities Safety Data 

DI-L-1407(M0D) P.-eservation & Packaging Data 

DI-L-1410 Ammunition Data Cards 

DI-M-1500(M0D) Firing Table Manuscript 

DI-M-1501(M0D) Validation Plan for Equip. Publications 

DI-M-1502(MOD) Equipment Publications 

DI-M-1502(MOD) Equipment Publications 

DI-M-1505(MOD) Equip. Pub. Progress/Cost Reports 

DI-M-1510 Maintenance Allocation Chart 

DI-P-1600 Value Engr Data Report 

DI-P-1602 Value Engr Plan 

E-6 

0 

1350 

0 

31444 

53 

179 

59 

See Ammo 

77 

212 

68 

20 

0 

PEP 

Ammo 

Ammo 

1 

1176 

Included in B038 

38 

11 

135 

No Cost Plan Is 
prepared and paid for 
in Contractor's 
Proposal. 
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B No. 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

( 
.,i 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

f 

68 

Data Item No. 

DI-R-1710{M0D) 

DI-R-17n(M0D) 

DI-R-1712(MOD) 

SUMMARY OF COSTS - DATA CALL ITEMS - FSD 
(Continued) 

Data Item Title 

Quality Program Plan 

Qual Engrg Ace Insp Req & Equip List 

Quality Engrg Supp QA Provision 

( 

DI-R-1717 

DI-R-1722(M0D) 

DI-R-1730(M0D) 

DI-R-1731(MOD) 

DI-R-1733{M0D) 

DI-R-1734(M0D) 

DI-R-1735(M0D) 

DI-R-1740(MOD) 

DI-R-1741(M0D) 

DI-R-1750{M0D) 

DI-S-1800(M0D) 

DI-S-1804A 

DI-S-1812 

DI-S-1818(M0D) 

DI-S-1819{M0D) 

(X)DI-S-18XX(M0D) 

DI-T-1906(M0D) 

DI-T-XXXl(New) 

DI-V-1950(M0D) 

DI-V-1951(MOD) 

Qual Engr Calibration Program Data 

Qual  Insp Pamphlet 

Reliability Program Plan 

Reliability Reports 

Reliability Qualified Items List 

Rel Fail Modes Effects & Crit Anal Rpts 

Rel Failed Item Analysis Report 

Maintainability Program Plan 

Maintainability Reports 

Assessment Program Plan 

Technical Reports 

Corrosion Prevention & Matl Deterioration 
Rpts and/or Studies 
Maintenance Engr Des Discrepancy Report 

Maintenance Engr Analysis 

Contractor Recommended Support Plan 

Support Model Data 

Test & Demonstration Reports 

R&D Acceptance Test Plan 

Provisioning Requirements for US Arn\y Eq. 

Federal Item Identification Data 

Total converted to FY75 Dollars $48,268 x 1.18 = $56,957 

128 

PEP 

PEP 

PEP 

PEP 

PEP 

PEP 

17 

67 

3 

21 

114 

17 

20 

7 

1179 

49 

34 

380 

31 

6 

1105 

25 

581 

No Contractor 
Performance Reqd 
TOTAL   $48.268 
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Total Systems Management Section 
Full Scale Development 

1. Introduction: 

The overall systems management team to be employed by the contractor 

is considered to be a staff type operation that would be responsible for 

the contractor's overall  program and execution. 

Personnel on the management team are not included in the functional 

areas (i.e., engineering, manufacturing, testing, etc.).    Top or 

executive management, administrative and clerical  personnel are included 

in overhead and/or GSA.    Since each of the functional  areas would have 

their own supervision and management the rationale is to keep the Systems 

Management to a small  highly capable team headed by a Project Manager. 

2. Systems Management Team: 

The team would be a full  time effort for four (4) men headed by a 

Project Manager.    It would consist of: 

1  - Project Manager 

1 - Senior Staff Systems Engineer for engineering activities 

1 - Senior Staff Engineer for manufacturing and acceptance. 

1 - Program Manager for plans and programs. 

This team would be responsible for both the Full  Scale Development 

and PEP Programs which are in the same time frame.    Therefore, the costs 

are scheduled only in the FSD portion of the estimate. 

F-l 
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3.    The following Is the estimated average Government rate: 

Title Grade FY75 D.L. Rate 

Project Manager GS-15 $15.40 

Senior Engineer, Engr. GS-14 13.21 

Senior Engineer, Mfg. GS-13 11.27 

Program Manager GS-13 11.27 

$51.15 

$51.15/4 = $12.79     hr average Government rate. 

4. Based on the equivalent Government rate and discussions with 

AMSWE-PPX the equivalent contractor   hourly rate is estimated to be 

$12.87/hr and overhead at 110% totaling $27.03/hr    D.L.&O.H. 

5. Costs by Fiscal Period: 

FY75 (5 months, 160 hrs/month) 

5 x 160 x 4 x $27.03 = 86,496 

FY76 (12 months, 160 hrs/month) 

12 x 160 x 4 x $27.03 = 207,590 

76/77 (3 months, 160 hrs/month) 

3 x 160 x 4 x $27.03 = 51,898 

FY77 (12 months, 160 hrs/month) 

12 x 160 x 4 x $27.03 = 207,590 

Total 553,574 

F-2 
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SAW  WEAPON   XM-235 
(HIGH   COST  AREA) 

PRÜÜUCIBILITY   ENGINEERING   &   PLANNING 
SEP/OCT   74 

COST   CATEGORIES 
AND ELEMENTS 

DEVELOPMENT-PEP 
PEP 
TOTAL Fy75 FY76 76/77 FY77 

A. Engineering 
Direct .Labor 
Material 
Overhead 
other Ü.C. 

870,618 
354,998 

150 
390,498 
124,972 

-0- -0- 150.113 7?n,505 

B.  Tooling(Software) 139,248 -0- -9- 27,850 111,398 

C. Quality Control 520,018 -0- -0- -0- 520,018 

u. System Test & 
Evaluation -0- -0- -0- -0- -0- 

E. Data 7,441 -0- -0- 1,488 5,953 

F. Total System Mgmt. -0- -0- -0- -0- -0- 

G. Industrial 
Facilities 14,425 -0- -0- 2,885 11,540 

H. Training -0- -o- -0- -0- -0- 

I. .-liscellaneous -0- -0- -0- -0- -0- 

TOTAL COST          1 ,551,750 -0- -0- 182,336 1,369,414 

PEP 
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IN-HOUSE TASKS 

PEP RELATED 

The major areas of In-House Direction and Support effort required 

during the PEP period are: 

1. Produclbillty Engineering and Planning Studie«. 

2. Product Engineering Studies  including Tolerance/Dimension Studies. 

3. Engineering effort to prepare the Technical Data Package Data 

Call Items. 

4. Llngineering effort  to enhance Reliability and Maintainability 

Engineering activities. 

Configuration Management will be monitored in detail  through acceptance 

testing. 

Starting with RDT, Configuration Management will revert entirely to 

the Government as an In-House Task requiring effort as  follows: 

1. Prepare a Configuration Plan. 

2. Update ti-e Configuration Plan as  required. 

3. Review Engineering Change Proposals  (ECPs): 

a. Failure Related. 

b. Production Related. 

Other specific In-House Task aieas are: 

1.    Review/monitor and direct Contractor and In-House conducted 

Produclbillty Engineering and Planning studies as  follows: 

a. Review each part/drawing. 

b. Review Contractor Draft Process Sheets. 

1-H/l  PEP 329 
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c. Review unique  processing  operations. 

d. Review current and proposed processing capabilities. 

e. Review difficult/uneconomical manufactured  items and 

recommended actions. 

f. Review Contractor PEP reports. 

2. Review, monitor and direct Contractor and In-House  conducted 

Production Engineering and Tolerance/Dimension Studies as  follows: 

a. Review components/drawings. 

b. Maintain conformity to Military Standards as specification 

as applicable. 

c. Review Contractor and In-House conducted redesign efforts. 

d. Review and prepare  reports. 

e. Analyze  available  data  and  Identify/approve areas  for 

in-house or by contractor. 

f. Conduct and/or monitor tolerance/dimension  studies. 

g. Review revisions and related reports. 

h.    Maintain  liaison with contractor project related supervision 

personnel. 

3. Maintain cognizance of current and proposed manufacturing  processes 

and procedures. 

l-H/2   PEP 
330 



.i'wwi^wwpn^i4fTrwii«.uiBnmii mfHWimmmammwimmmimm ... .,   . „..,... ,. 7....— .,.. 

(ALL CONTENDERS) 
IN-HOUSE 

PEP-ENGINEERING 

The  In- House PEP Engineering team effort is summar ized as follows: 

Title Grade 
FY75 

Hrs         $ Hrs 
FY76 

$ Hrs 
76/77 

$ Hrs 
FY77 

$ 

Project  Eng 14 750 9,435 900 11,324 225 2,831 900 11,324 

Mech Eng 13 750 8,048 750 8,048 4>0 4,829 1800 19,316 

Mech Eng 12 750 6,818 600 5,454 150 1,364 600 5,45* 

Mech Tech 11 375 2,861 600 4,578 150 1,145 600 4,578 

Mech Tech 9 375 2,374 600 3,798 150 950 600 3.798 

Draftsman 7 750 3,893 600 3,114 150 779 600 3,114 

Draftsman 5 750 3,143 1800 7,542 450 629 1800 7,542 

Math Analys t        12 375 3,409 600 5,454 150 1,364 600 5,454 

ixAM Eng in 750 6,818 1800 16,362 225 2,046 900 8,181 

Direct  Labor 
FY75 
FY76 
76/77 
FY77 

5,625 46,799 
8250 65,674 

2100 15,937 
8400 68.761 

Total Direct Labor  (PEP)       24,375 Man Hours      $197,171 

Overhead   (857.) 
FY75 $39,779 
FY76 55,823 
76/77 13.547 
FY77 58t447 

Total Overhead (PEP) $167,596 

l-H/3 PEP 
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(ALL  CONTENDERS) 
IN-HOUSE 

PEP 
SUMMARY 

A.   Engineering 

Direct Labor 

Material($75/Mo) 

Overhead 

Other D.C. (In- 
ciuaed in FSD) 

Total A 

FY75 

86,953 

FY76 76/77 FY77 TOTAL 

46,799 65,674 15,937 68,761 197,171 

375 900 225 900 2,400 

39,779 55,823 13,547 58,447 167,596 

122,397     29,709     128,108   $367,167 

B. Configuration Control Board 

Direct Labor 

Material($75/Mo) 

Overhead (85%) 

Other D.C. (In- 
cluded in FSD) 

Total B 

A plus B 

TOTAL IN-HOUSE PEP COST 

12,720 30,528 7,633 

375 900 225 

10,812 25,949 6,487 

_ — — 

23,907 57,377 14,345 

10,860 179,774 44,054 

30,528    81,409 

900     2,400 

25,949     69,197 

185,485 

57,377   $153,006 

$520,173 

PEP ENGINl oRING 

C.C. Board 

TOTAL MAN HOURS 

24,375 Hrs. 

7,680 Hrs. 

32,055 Hrs. 

l-H/4 PEP 332 
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(ALL CONTENDERS) 
IN-HOUSE 

CONFIGURATION CONTROL BOARD 
IN-HOUSE 

A Configuration Control Board (CCB) will be established and 
will exercise its authority throughout the FSD period and poten- 
tially continue in the same manner but at somewhat diminished 
levels of effort througn t-he Limited Production period and the 
Full Scale Production period. 

During the FSD period from 1 February 1975 to 1 October 1977 
(32 months) the CCB will utilize of the following people to the 
extent indicated: 

Title Grade Hours $DL $Overhead 

40% Configuration Hgr 14 1920 24,154 20,531 
40% Engineer 13 1920 20,602 17,511 
20% Procurement 

Specialist 13 960 10,301 8,756 
20% W.A. Engineer 

(Gages & SQAPS) 13 960 10,301 8,756 
20% Maintenance 

Specialist 12 960 8,726 7,417 

20% Supply Specialist 11 960 7,325 6f226 

TOTAL 7,680 $81,409 $69,197 

These expenses occur < \s follows : FY75 12,720 10,812 

FY76 30,528 25,949 

76/77 7,633 6,487 

FY77 30,528 25,949 

l-H/5  PEP 

Control  of Configuration Management will be assuaied by  the 
Government. 
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CONTPACTOR  DEVELOPMENT  ENG  PEP 

Rationale: 

The  Contractor PEP effort  is  estimated to address  the 
following  areas: 

a. Producibility Engineering  and Planning Studies. 

b. Product Engineering and Tolerance  Studies. 

Tasks  are  identified in each  area,  required manhours  are 
estimated  for each  task and the  total  estimated manhours  de- 
termined.     These  manhours  are multiplied by  appropriate  labor 
and overhead rates  to obtain  total  values   for  Direct Labor  and 
Overhead,   $150  is   estimated  for Material?   and these values  of 
Direct Labor,  Overnead,   and Material  cost  are added to Other 
Direct Costs  whinh  are defined in  a separate section. 

The  total thus  obtained is distributed  1/5 in F5f76/77  and 
4/5  in  FY77. 

A-l   PEP 

334 

.. / 



CONTRACTOR DEVELOPMENT ENG PEP 

A.  Producibility Engineering and Planning Studies: 

TASK MMHOURS 

1. Review Part Drawings 
2. Prepare Draft Process Sheets 
3. Determine Unique Operations 
4. Conduct Process Capabilities Study 
5. Determine Difficult Items and Make 

Recommendations 
6. Prepare Reports 
7. Maintain Supervision 

TOTAL "A" 

2058 
5143 
176 
2788 

1394 
41 

4752 
16352 hours 

B.  Product Engineering and Tolerance Studies: 

1. Review Drawings 461 
2. Review Mil.   Standards   &  Specs. 216 
3. Select and Conduct Redesign 2979 
4. Prepare Reports 40 
5. Review Data/Identify Areas  for Study 481 
6. Conduct Tolerance/Dimension Study 2676 
7. Determine Revisions  and Prepare Report 556 
8. Maintain Supervision 4752 

TOTAL   "B" 12161 hours 

TOTAL MANHOURS (A & B) 28,513 

A-2 PEP 
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SAW-XM235 (HIGH COST AREA) 
CONTRACTOR DEVELOPMENT ENG PEP 

Total Manllours (A&B) 
Data Item Manllours 
Total Manhours 

Direct Labor Rate 
Direct Labor Cost 
Overhead Rate 110% 
overhead Cost 

Engineering Cost Summary 
Direct Labor 
Material 
Overhead 
O.D.C. 

Total Engineering 

28,513 
9,990 

38,503 

hrs 
hrs 

$9.22/hr 
$354,997.66 

$390,497.43 

$354,998 
150 

390,498 
124,972 

$870,618 

76/7' FY77 
71,000 283,998 

30 120 
78,100 312,393 

983 123,989 
$150,113 $720,505 

A-3 PEP 
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OT^^R DIRECT COSTS 
CONTRACTOR 

PRODUCIBILIT   WGINEERING & PLANNING (PEP) 

RATIONALE:  Other Direct Costs are assumed to consist of three 
(3) categories: 

a. Manufacturing Processing Engineering 

b. Travel 

c. Reproduction Costs 

(1) .rEP Studies 

(2) ProJuct Engineering  and Tolerance Studies 

( 

ODC/-1  PEP 
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XM-23 5 (HIGH COST AREA) 
OTHER DIRECT COSTS 

CONTRACTOR 
PEP 

A.  Manufacturing Process Engineering is the Engineering effort 
to prepare and process routing sheets and other documentation 
defining in detail the manufacturing processes to be used for 
each component. 

Estimated manufacturing operations 
Estimated Eng Hrs per operation 
Direct Labor Rate 
Overhead 

967 
6.5 hrs 
$9.22/hr 
110% 

Required Manhours 
Direct Labor 
overhead 
Total M.P.E. 

967 x 6.5 
6285.5 x $9.22 
$57,952 x 1.10 

6285.5 
$57,952.31 
$63,747.54 

$121,699.85 

13. 

at 

0.U.C.Travel 
Estimated travel consists of 2 trips to RIA by 1 man in FY77 

2 x $449 = $898 plus 2 trips by 2 men at $847 per trip (1 trip 
in FY76/77 and 1 trip in FY77 

76/77 FY77 TOTAL 

1 man trip 
2 man trip 
Total Travel 

$847 
$898 
$847 
$1745 $2592 

0DC/-2 PEP 
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XM-23 5 (HIGH COST AREA) 
OTHER DIRECT COSTS 

CONTRACTOR 
PEP 

C.  Reproduction: 

1) Estimated for Producibility Engineering & Planning Studies: 

76/77        FYZZ        TOTAL 

$165.00 x (1.24)    $40.92       $153.68     $204.60 

2) Estimated for Product Engineering and Tolerance Studies: 

$369.00 x (1.24)    $ 95.11      $380.45     $475.56 

Total Reproduction Cost    $136.03      $544.13     $680.16 

O.D.C. Summary 

Total M.P.E. -0- 121,699.85 $121,699.85 
Total Travel 847.00 1,745.00 2,592.00 
Total Reproduction 136.03       544.13      680.16 

TOTAL O.D.C. $983.03   $123,988.98      $124,972.01 

ODC/-3 PEP 
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Tooling Section (Software) 

Costs are incurred during design of special purpose pro- 

duction equipment and tooling to achieve quantity production. 

Baseu on past experience it is estimated that 35% of the initial 

tuoling cost is used for design. 

All design costs are shown against the weapon. 

on the basis of past estimates for automatic weapons ar 

average tooling cost of $400 per operation is applied to cover 

the cost of Purchased Tooling, Purchased Gages, Expendable 

Tooling, Jigs and Fixtures, and Gages. 

The corresponding Design Cost is thus estimated at .35 x 

$400 = $144 per operation. 

No. Operations x $144        76/77      FY77 

XM235   967   $139,243       $27,850     $111,398 

B-l PEP 
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QUALITY CONTROL SECTION 

The estimates contained herein for Quality Control are for the Quality 

Documentation that Is part of the Technical Data Package.  In addition, 

estimated hours for Quality Control Engineering Supervisor are included 

at the rate of 160 hours per month for 11 months. The man hours estimated 

for the preparation of Quality Control Documentation are based on similar 

work performed by ARMCOM personnel. 

Rationale is derived from a similar study performed on proposed Bush- 

master weapons. The following Data Items ara.  involved: 

DI-E-1104* 

DI-E-1118 (Mod)* 

DI-R-1711 (Mod) 

DI-R-1712 (Mod) 

DI-R-1717 

DI-R-1722 (Mod) 

* In addition to Quality Control,  there are man hours for these Data 

Items in the Engineering Section. 

During the PEP Program,  it is estimated all Q.C. software efforts 

will be accomplished in FY77. 
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SUMMARY OF MAN HOURS 

GS-13 Supervisor 

GS-12 Engineer 

GS-11 Specialist Gage Designer/Checker 

GS-09 Tech Writer, Illustrator 

GS-0.5 Document Control Clerk 

1,760 

790 

16,434 

6,968 

885 

26,837 

SUMMARY OF COSTS 

Direct Labor Hours 

Hourly Rate 

Total D.  L.  Cost 

Overhead   (1107.) 

Material 

Total Q.  C.  Cost 

26,837 

9,22 

247,437 

272,181 

400 

520,018 

C-2 PEP 
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PF DATA SECTION 

5.     DATA RELATED COST SUftlARY 

a.    Cost of Direct Labor plus Overhead to prepare data Items Is as follows: 

Category 

Engineering Direct Labor (Manhours) 9,990 

Quality Control Direct Labor (Manhours) 26,837 

Engineering Cost* 193.42C 

Quality Control Cost* 519,618 

Total Direct Labor & Overhead 713,044 

b.    Data Cost 

c.    Total Related Data Cost - PEP (a + b) 

7.441 

720,486 

*Hourly rate - $3.22 + U0% Overhead » 19.36/hour 

E2   PEP 

344 





SUMMARY OF DIRECT LABOR MANIIOURS FOR ENGRG ÜATA ITEMS 

Data Item Ho. 

DI-E-n07 

0I-E-m8(M00) 

ToUls 

2 

1372 

Totals 

DI-E-1103A 165 

DI-E-1104 1676 

OI-E-1106 28 

DI-E-1107 10 

DI-E-in5A(MOD) 96 

oi-E-ine 73 

Dl-E-ni7 5 

0I-E-ni3(M0D) 5487 

OI-E-1407(MOD) 1076 

Totals 9.990 

Note:    Totals are Included In Direct Labor In Engineering Section 

E4 PEP 
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SUWARY OF QUALITY CONTROL DIRECT LABOR FOR DATA ITEMS (MAHHOURS) 

Dati Itew GS-12 

DI-E-1104 390 

0I-E-ni8(M0D) 

DI-R-17n(M00) 60 

DI-R-1712(H0D) 

0I-R-1717 340 

DI-R-1722(M0D) ^_ 

Totils 790 

NOTE:   Totals are Included In Direct Labor In Quality Control Section. 
Grand Total manhours - 25,077 + 1,760 (6S-13 Supervisor) - 26.637 

6S-11 GS-9 fiS-S 

•• - 22 

14000 • - 

355 A 60 

1914 348 348 

165 75 

- 6620 M 
16,434 6.968 885 

E5 PEP 
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INDUSTRIAL FICILITI£S SECTION 

The estimate is based on the assumption that Che contractor has a 

suitable plant site available for production of the components. 

The design and layout of the plant equipment is based on the manufac- 

turing process.  Utilization of equipment is on the basis of 807. of the 

total machine time available.  For the conventional machines a 1-8-5 shift 

is proposed through the first six months and 2-8-5 for the remainder of the 

program.  For the N/C equipment a 1-8-5 shift is proposed through the first 

6 months and a 3-8-5 shift for the remainder of the program. 

The cost of the plans and layouts for this phase is estimated as fol- 

lows, and will be accomplished during 76/77 and FY77. 

Design and layout including electrical, plumbing, sheet metal, air, 

etc. for space allocation to machining, assembly, bench work and storage 

of tools and equipment is estimated to require 225 hours for the entire 

layout of 37,912 square feet. 

Preparation of specifications for the procurement of new equipment 

and bills of materials required for installation of machines, air lines, 

etc. is estimated to require 520 hours. 

Rates used are based on 9.22 per hour rate for design and layout work 

was escalated by 1107. for overhead to 19.36 per hour. Therefore the 745 

hour total computes to 14,424.69. 

Area required for production approximates 37,912 square feet to be 

allocated as follows: 

Production area, machining 26,584 

Assembly, deburring and bench area 1,244 

G-l PEP 348 
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Tool  and  gage maintenance 

Receiving 

Packaging and shipping 

Bonded storage 

Tool storage 

Final Inspection 

Administration 

Metrology lab 

Tool room 

Total Area Required 

1,000 

800 

1,000 

500 

900 

2,000 

1,500 

384 

2.000 

37,912 

It  is assumed that chrome plating and surface  finishing will be 

vendor purchased. 

Total FY-77 76/77 

Labor Cost 6868.90 5,495.12 1373.78 

Overhead Cost 7555.79 6.044.63 1511.16 

Total  Cost 14,424.69 11,539.75 2884.94 

G-2 PEP 
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NUMBER  II-E 

BASIC tSTIMATED COST PACKAGE 
ENGINEER IMG DEVELOPMENT 

BEST CONCEPTUAL WEAPON CONTRACTED BY 
AN AVERAGE US CONTRACTOR  IN 6.00MM 

(OR FABRIQUE NATIONALE CONTENDER CONTRACTED 
BY AN AVERAGE US CONTRACTOR   IN 5.56MM/ 

63 GRAIN PROJECTILE) 
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INDEPENDENT GOVERNMENT COST ESTIMATE-RESEARCH AND DEVELOPMENT 

(AMCR 7ii.2i)        AVERAGE  US   CONTRACTOR 

\.    PREPARING IN' T» -LATION 

SARRI-LS-C 
2.    SUPPLIES OR SERVICES TO BE PROCURED 

FiM   or   BC,   Average  US Contractor   (PEP   Included) 

S.   QUANTITY 

NA 
4     SYSTEMfSl SliPPORTBO «Y  THIS PROCUREMENT 

Squad  Automatic  Weapon  System 

•     WORK■NEAKOOWN 
STRUCTURE LEVEL. 

4 

1.    ESTIMATE PREPARED 
AS OF 

30  November  197^ 

RESEARCH AND DEVELOPMENT COST REFERENCE 

7 a 

HOU 

9 10 it 

COST  CATEGORIES 
i 

«s RATE ESTIMATE SCHEDULE 

A 

1 

ENCINCERINC 1,586,962 

.1 
3 

DIRECT  LASO«   * 190,910.9 6.69 

MATERIAL 

OVERHEAD 184% 

4 

1 

OTHER                        

TOOLIMC 
DIRECT   LABOR 

MATERIAL 

413,802 

r "jv 
i  1; OVERHEAD 

OTHER 
  

a i 
c 
0 

{ 
f 

• c 

• 
PUOTOTYPe PRODUCT ON 52,436 

SYSTEM TEST AMD EVAI UATION 

DATA 

453,561 
56', 957 

276,787 

— — i 

TOTAL SYSTEMS MANAGEMENT 

CONSTRUCTION 

5,2 

-0- 
t 

i   H    I   • TRAINING 

OTHER (Sp^Li/v)         PEP 

TOTAL COST LESS fU AND A) 

92,444 
1    ' 53,064 
i 

J • 86,013 
1   K • C AND A                               16% 

TOTAL COST 'H; 6,131,775 
PROFIT OR FEE                9.2%. 

'TOTAL PRICE ;. i. 6.695.898 
i PfJUARKS 

*Hours   shown  are 

1 
I 

total   for  all   cost  categories 

1            TYPfcD  NAME   AND   TITLE SIGNATURE EXTENSION DATE 

la.     PREPARING  OFFICIAL 
1    ROY  F.   SCHWEGLER 

Mechanical  Engineer 4255 30   Nov   74 
b         BtVltWINO OFFICIAL 

c. APP» tOVINO  OFFICIAL 

^«vrnV0"-1 
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INDEPENDENT GOVERNMENT COST ESTIMATE-RESEARCH AND DEVELOPMENT 
(ÄMCR7ii-n)   IN-HOUSE   SUPPORT 

I.    PREPARING IK' TA'.LATION 

SAURI-LS-C 

2.    SUPPLIES OR SBRVICES TO BE  PROCURED 

In-House  Support  FN   or  BC Avg.   US   Contractor 
(Includes   PEP)          

4     SYSTEMISI SUPPORTED BY  THIS PROCUREMENT 

Squad Automatic Weapon System 

RESEARCH AND DEVELOPMENT 

a 

COST   CATEGORIES 

A 

. . 
.1 

] 
f 

4 

n 
i 

2 

 STTSTT" 

HOURS 

fNCIN|IRINC 

DIRECT  LABO" 

MATERIAL 

OV£RJ<EAO 

OTHER 

TOOLING 

OIRECT^LAftOH 

MATERIAL 

OVERHEAD 

OTHER 

PROTOTYPE PRODUCTION 

SYSTEM TEST AND EVALUATION 

£ATA 

TOTAL SYSTEMS MANAGEMENT 

CONSTRUCTION 

TRAINING 

OTHER  f-Spr. //> ) PEP 

TOTAL COST LESS (t, ANP A t 

'  " "   _NA_ 
_ WA. 

NA 

.■■faiMt*»< -M^- 

RATE 

TST 

J 4 :4 
K 

I 

M 

N^^     j TOTAL PRICE 
PfJMARKS 

0 AND A 

TOTAL COST 

PROFIT OR FEE 

J&A. 

■ .    WORK  BREAKDOWN 
STRUCTURE LEVEL 

• .   ESTIMATE PREPARED 
At OP 

30  November   1974 

COST 

10 

ESTIMATE 

'87273 9T" 

13 8,738 

510.£_819_ 
 1,522,029 

REFERENCE 

it 

SCHEDULE 

*L)T/0T-II   of   6   months   duration 

TrPtD NAME  AND  TITLE 

PREPARING  OFFICIAL 
ROY  F.    SCHWEGLER 
Mechanical   Engineer 

REVItWINO OFFICIAL 

e.       APPROVING  OFFICIAL 

SIGNATURE 

AMC /0H*n lOllo-i 10 JUN 70 

EXTENSION 

4255 

DATE 

30   Nov   74 
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FABRIQUE NATIONALE 
OR 

CONCEPTUAL CANDIDATE (BC) 
ENG . DEV. 

RESEARCH & DEVELOPMENT 

FY75 FY76 76/77 FY77 FY78 TOTAL 

1.1 Contract 
1.11 Dev. Eng. 
(Val./ED) 251,355 602,136 132,178 601,293 -0- 1,586,962 

1.12 PEP -0- -0- 208,353 1,344,711 -0- 1,553,064 
1.13 Tooling -0- 413,802 -0- -0- -0- 413,802 
1.14 Mfg. Proto. -0- -0- 284,145 568,291 -0- 852,436 
*1.15 Other 98,317 220,047 125,657 435,728 -0- 879,749 

FY-Cost 
(Less G & Ä) 349,672 1,235,985 750,333 2,950,023 -o- 5,286,nil 

G & A (16%) 

FY-Cost 405,620 1,433,743 870,386 3,422,027 -0- 6,131,775 

Profit (9.2%) 

FY-Total Price 422,937 1,565,647 950,461 3,736,853 -0- 6,695.898 

1.2 In-House 
1.21 Dev Eng 163,327 367,344 69,587 272,134 -0- 872,392 
1.22 PEP 110,860 179,774 44,054 176,211 -o- 510,899 
1.23 Tooling -0- -0- -0- -0- -0- -0- 
1.24 Mfg. -0- -0- -0- -0- -0- -0- 

**1.25 Other -0- -0- -0- 138,738 -0- 138,738 

In-House Cost 274,187 547,118 113,641 587,083 -o- 1,522,029 

Total Prog. 
R&D 717,124 2,112,765 1,064,102 4,323,936 8,217,927 

*Other/Contract 
Syst. Test & 
Evaluation 33,082 81,282 99,708 239,489 -0- 453,561 
Data 21,987 34,970 -0- -0- -0- 56,957 
Total Syst. Mfg. 43,248 103,795 25,949 103,795 -0- 276,787 
Training -0- -0- -0- 92,444 -0- 92,444 

Total 98,317 220,047 125,657 435,728 -o- 879,749 

**DT/OT   (ARMCOM)   $23,123/Mo.,-1=4 months,   -11=6 months 
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FAbRIQUE   NATIONALE 
OR 

CONCEPTUAL   CANDIDATE    (BC) 
SUPPORTING  CALCULATIONS   SHEET   1 

FY75 FY76 lb/11 FY77 TOTAL 

1. 1 Contract 
1.11 Jov Eny 

XM2 3 3 
XM234 
XM23 5M 
XM235P 

271,489 
271,759 
227,123 
235,049 

650,506 
651,025 
544,062 
562,950 

129,903 
134,453 
129,902 
134,453 

588,208 
614,380 
538,205 
614,380 

1,640,106 
1,671,617 
1,489,292 
1,546,832 

/4 251,355 602,136 132,178 601,293 1,586,962 

1.12  PEP 
AJyi23 3 
XM234 
XM235M 
XM23 5P 

-0- 
-o- 
-0- 
-0- 

■0- 
■0- 
■0- 
■0- 

213,200 1,355,187 
213,363 1,373,468 
200,501 1,304,787 
206,347 1,345,403 

1,568,387 
1,586,831 
1,505,288 
1,551,750 

/4 -0- -0- 208,353     1,344,711 1,553,064 

.13  Tool 
X/i233 
XiM234 
AÜ23 5ri 
XM2 3 5P 

/4 

-0- 
-o- 
-o- 
-o- 

■0- 

479,149 -0- 
402,262 -0- 
383,853 -0- 
389,944 -0- 

413,802 -0- -0- 

479,149 
402,262 
383,853 
389,944 

413,802 

14 MFG. 
XM233 
XM234 
XM235M 
XM23 5P 

-0- 
-0- 
-0- 
-o- 

■0- 
•0- 
■0- 
■0- 

304,108 
305,807 
263,333 
263,333 

608,215 
611,613 
526,667 
526,667 

912,323 
917,420 
790,000 
790,000 

/4 -0- 284,145 568,291 852,436 
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FABRIQUE   NATIONALE 
OR 

CONCEPTUAL  CANDIDATE    (BC) 
SUPPORTING  CALCULATIONS   SHEET   2 

FY75 Fy76 76/77 FY77 TOTAL 

1 .15 Other 
XM233 49 ,492 120 ,116 99 ,365 327 ,385 596 ,358 
XM234 • 143 ,652 323 ,467 151 ,949 544 ,096 1,163 ,164 
XM235M 56 472 113 ,136 99 ,365 327 ,335 596 ,308 
XM235P 143 ,652 323 ,467 151 ,949 544 ,096 1,163 ,164 

/4 98 317 220 ,047 125 ,657 435 ,728 879 ,749 

1 ,2 In-House 
1 .21 Dev Eng 
XM233 173 312 391 ,620 60 ,596 256 ,681 882 ,209 
XM234 161 229 361, ,986 72 ,655 277 ,497 873 ,367 
XM235M 160 699 361 ,350 72 ,443 276 ,861 871 ,353 
XM235P 158, 067 354 ,418 72 ,655 277 ,497 862 f637 

/4 163, 327 367 ,344 69 587 272 ,134 872 ,392 

1 .22 PEP 
XM233 110, 860 179 ,774 44 ,054 176 ,211 510 ,899 
XM234 110 860 179 ,744 44 ,054 176 ,211 510 ,899 
XM235M 110 860 179 ,744 44 ,054 176 ,211 510, ,899 
XM235P 110 860 170 744 44 ,054 176 ,211 510 ,899 

/4 110 860 170 ,744 44 ,054 176 ,211 510 ,899 

1 .23 Tool 

1 .24 Mfg. 

1 25 Other 138 ,738 138 ,738 
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FABRIQUE   NATIONALE 
OR 

CONCEPTUAL  CANDIDATE    (BC) 
SUPPORTING CALUCLÄTIONS   SHEET 

FY7 5 

/4 21,987 

EY 76 lb/11 

34,970 -0- 

Fy77 

-0- 

TOTAL 

Other-Contract 
Syst, Test 

XiM23 3 32,740 79,911 99,365 236,499 448,515 
XM234 33,424 82,652 100,051 242,504 458,631 
XM235H 32,740 79,911 99,365 236,449 448,465 
XM235P 33,424 82,652 100,051 242,504 458,631 

/4 33,082 81,282 99,70'3 239,489 453,561 

Data 
XM233 16,752 40,205 -0- -0- 56,957 
XM234 23,732 33,225 -0- -0- 56,957 
XM235M 23,732 22,225 -0- -o- 56,957 
XM235P 23,732 33,225 -0- -o- 56,957 

56,957 

Syst.   Mgmt. 
XM233 
XM2 34 
XM235H 
Xiyl235P 

/4 

TOTAL ( 

•0- 
86,496 
0- 
86,496 

-0- 
207,590 
-0- 
207,590 

•0- 
51,898 

•0- 
51,898 

-0- 
207,590 
-0- 
207,590 

92,444 

•0- 
553,574 

•0- 
553,574 

/4 43 ,248 103 795 2 5 949 103,795 276,787 

Training 
XM233 -0- -0- -0- 90,886 90,886 
XM234 -0- -0- -0- 94,002 94,002 
XM235H -0- -0- -0- 90,886 90,886 
XM2 35P -0- -0- -0- 94,002 94,002 

92,444 
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FABRIQUE   NATIONALE 
OR 

CONCEPTUAL  CANDIDATE    (BC) 
SUPPORTING  CALCULATIONS   SHEET   4 

XM233 
XM234 
XM235(M) 
XM235(P) 

DEV. ENG. HRS. 

83,856 
82,245 
75,800 
75,800 

PEP  HRS. 

38,503 
38,503 
38,503 
38,503 

Contract Avg.     /4 79,425 38-503 

XM233 
XiM234 
XM235(M) 
XM235(P) 

52,526 
51,426 
51,426 
50,788 

32,055 
32,055 
32,055 
32,055 

In-House Avg.  /4 51,542 32,055 

I   . .■/.. 
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FABRIQUE   NATIONALE 
OR 

CONCEPTUAL CANDIDATE (BC) 

RATIONALE 
FSD-ENGINEERING 

RATIONALE:  The Fabriquc Nationale or (BC) Weapon is judged to 
have 6 areas requiring major redesign and/or extensive analysis, 
specifically: 

(1) Receiver 

(2) Buffer  Assembly 

(3) Gas   System 

(4) Bolt/Operating  Group 

(5) Firing Mechanism 

(6) iMayazine 

The major FSD-Engineering effort to address these areas 
will be conducted in 5 months of FY15  and 12 months of FY76. 

The fiscal transition period of 3 months, 76/77 and 12 months 
of FY77 will be used to finalize detail design, testing, data 
acquisition, data processing, data evaluation, and evaluation of 
proposed production related modifications in conjunction with the 
concurrent PEP effort. 

Two basic problems appear to exist: 

(1) If the Receiver Assembly is strong enough to insure 
structural integrity the weight limit may be exceeded. 

(2) If the locking lug areas and/or Buffer components are 
modified to eliminate excessive wear or potential failure an 
extensive redesign and testing of the operating mechanism may 
be required. 

1-H/l 
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FABRIQUE NATIONALE 
OR 

CONCEPTUAL CANDIDATE (EC) 

IN-HOUSE 
FSD-ENGINEERING 

The In-House FSD Engineering Team Effort is summarized as follows: 
FY75          FY76         76/77         Fy77 

Grade Hrs  $     Hrs   $ Hrs  $ Hrs  $  

Project Eng 14 

Mech Eng 13 

Mech Eng 12 

Mech Tech 12 

U.A. Tech 11 

Mech Tech 9 

Draftsman 7 

Draftsman 5 

Math Analyst 12 

Ram Eng 12 

Q.A. Eng 12 

Q.A. Tech 12 

Model Maker 

Direct Labor FY75 

FY76 

76/77 

FY77 

9898   83,028 

22551     188,342 

4360  37,240 

14733 122,958 

Total Direct Labor (FSD) 51,542 Man Hours  $431,568 
Overhead (85%) FY75  $ 70,574 

FY76   160,091 
76/77   31,654 
FY77   104,514 

Total Overhead (FSD) $366,833 

l-H/2 
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FABRIQUi^  NATIONALE 
OR 

CONCEPTUAL CANDIDATE (BC) 

FSD-ENGINELRING MATERIAL 

RATIONALE:  Engineering Material costs cover office supplies, 
drafting paper, etc., and is estimated at $100 per month. 

FY75 5 X $100 $ 500 

FY76 12 X $100 1200 

76/77 3 X $100 300 

FY77 12 X $100 1200 

TOTAL $3200 

Oth-jr direct charges are covered in either FSD or PEP. 

l-H/3 
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FABRIQUE   NATIONALE 
OR 

CONCEPTUAL CANDIDATE   (BC) 
FSD  -   ENGINEERING -   OTHER DIRECT  COSTS 

Rationale:     Other Direct Costs are  assumed  to  consist of  Computer 
expense  at  $600  per month  and Travel Expense. 

A. Computer Expense 

FY75   5 x $600 $ 3,000 

FY76  12 x $600 7,200 

76/77  3 x $600 1,800 

FY77   12 x $600 7,200 

TOTAL $19,200 

B. Travel Expense 

FY75 3,940 

FY76 4,728 

76/77 1,576 

FY77 41,347 

TOTAL 51,591 

C. Total O.D.C./FY 

FY75 6,940 

FY76 11,928 

76/77 3,376 

FY77 48,547 

D. Total O.D.C. 70,791 

FSD - ENGINEERING - SUMMARY OF COSTS 

FY75 $161,042 
FY76 361,561 
76/77 72,570 
FY77 277,219 

TOTAL $872,392 

l-H/4 
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FABRIÜUE   NATIONALE 
OR 

CONCEPTUAL   CANDIDATE    (BC) 
IN-HOUSE   TRAVEL  COSTS 
WEST  COAST   CONTRACTOR 

Estimate  of  Travel  Costs: 

FY75        FY76        76/77 FY77 

Reviews   at  Los   Angeles Area             5 6                 2                 6 
3   uays   x   2  men   x   $35/day            1050 1260            420          1260 
Car  rental   2   days   -$60/trip        300 360            120             360 
Air   fare   $259   x   2 men                   2590 3108          1036          3108 

Support   of  AFG   test   (RÜAT-DT-II) 27 5   days 
1  Han  x  $35/day J,625 
Car rental  0  $30/day 3,250 
Air  fare   $141/28   trips .,9 * 3 

Support  Test  Fort  Banning   (OT-II) 130   days 
1   Han  x   $3 5/day 6, -iOO 
Car  rental  @   $30/day 5,400 
Air   fare   $172/18   trips 3,096 

Total   FY                                              $3,940 $4,728     $1,576   $41,347 

Total   ED   Travel $51,591 

l-H/5 
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FABRIQUE NATIONALE 
OR 

CONCEPTUAL CANDIDATE (BC) 
ENGINEERING SECTION 

FULL SCALE DEVELOPMENT 

1. Introduction: 

a. The Engineering Section is divided into four (4) parts: 

(1) Engineering Direct Labor. 

(2) Engineering Material. 

(3) Engineering Overhead. 

(4) Other Direct Charges to Engineering. 

b. Each Engineering part consists of description of the 
item included and the rationale for including and evaluating 
each item. 

c. Since technical information on the subject is severly 
limited the costs accrued in each part are the average of the 
costs for XM233, XM234 and XM235 as developed among the weapon 
elements according to the percentage of peculiar parts of the 
weapon system which make up the weapon element.  Thus the weapon 
elements were identified as follows: 

Weapon Element 

Receiver & operating Group 
Bairel äSE nbly 
Rear Signt 
Magazine 
Bipod 
Sling 
Maintenance Tools 

2. Rationale for Estimating Engineering Direct Labor Costs 
Used to Determine the Average Direct Labor Cost. 

a.  Total Krgineoring Direct Labor hours is the sum of two 
inputs: 

(1)  Engi .icrina Direct Labor hours to accomplish the Engin- 
eering Tsöks i volv ]  in finalizing the weapon design. 

(2.)  Engine?-ir.i direct Labor hours to prepare the informa- 
tio.: .c^uired for uat '. Items. 

A-l 
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4. Rationale for Estimating Engineering Overhead (FSDWEOH): 

Based on historical data and information available in the 
Contract Pricing Division, AMSWE-PPX, the average Engineering 
Overhead Rate is estimated to be 184% of Engineering Direct 
Labor Cost. 

5. Rationale for Estimating Other Direct Charges to Engineering 
(FSDWEOT): 

a.  This category includes the cost of travel and charges 
for computer time during Full Scale Development. 

(1)  The estimated computer costs are for programming and 
exercising a dynamic model of the weapon, a heat transfer and 
stress analysis model of the barrel, and analysis of Maintain- 
ability and Reliability as follows: 

FY75 2,970 
FY76 7,:.oo 
76/77 1,330 
FY77 7,100 

Total Computer Cost 19,000 

(2)  The estimate of travel costs is as follows 

FY75 2,364.00 
FY76 4,728.00 
76/77 1,576.00 
FY77 49,769.00 

Supporting computations may be found under "Estimate of Travel 
Costs". 

b.  Other direct Charges to Engineering are summarized as 
follows: 

FY75     FY76     76/77       FY77 

Computer Time 
Travel Costs 
Total by FY 

2 ,970 7 ,100 1 ,830 7 ,100 
2 364 4 ,728 1 ,576 49 ,769 
5 ,334 11 ,828 3 ,406 56 ,869 

A-3 
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FY75 5,334 Total ODC 77,437 
FY76 11,828 Total Material 1,755 
76/77 3,4Ü6 Total Overhead 976,417 
FY77 56,869 Total Direct Labor 531,353 

Total Total Dev. Eng.   1 ,586,962 
ODC $77,437 

d.  Estimate of Travel Costs: 
FY75 

Informal reviews at Rock Island  3 

3 days x 2 men x $35/day        630 

Car Rental 2 days-$60/trip      180 

Air Fare $259 :-' -   "len 1,554 

Support of APG Test (RDAT-DT-II) 

1 man x $35/day 

Car Rental @ $30/day 

Air Fare $355/28 days 

Support Test Fort Benning (OT-II) 

1 Man x $35/day 

Car Rental x $30/day 

Air Fare $307/18 days 

Total Travel $2,364 

FY76   76/77 
6      2 

FY77 

1,260   420 

360   120 

3,108 1,036 

6 

1,260 

360 

3,108 

275 days 

$9,265 

$8,250 

$9,940 

180 days 

$6,300 

$5,400 

$5,526 

$4,728 1,576 $49,769 

A-4 
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NUMBERS III-A, B. C, AND D 

BASIC ESTIMATED COST PACKAGE 
INITIAL LIMITED PRODUCTION OF 1000 WEAPONS 

A. XM233 
B. XM234 
C. XM235 
D. BEST CONCEPTUAL AND FABRIQUE NATIONALE 

CONTENDER WEAPONS 

367 



LIMITED PRODUCTION RATIONALE 

Purpose of the Estimate: 

To project the costs of four candidate designs. 

Status of Development: 

Presently the four candidate weapons are in Advanced Development. 
Approximately 10 weapons of each type have been built.    Limited Production 
occurs after Full  Scale Development during which approximately 100 
weapons are to be built. 

Assumptions: 

1. Estimates were based on existing designs subject to the projected 
use of castings, forgings, stampings, moldings, extrusions, etc. where 
part configuration is amenable to these materials. 

2. Estimates include jigs, fixtures, dies, etc.    It is assumed that 
no tooling is available from prior development phases. 

3. Plantfacilities including general purpose equipment such as 
machine tools, presses, etc., will be available. 

4. Production rate will be 100 weapons per month. 

5. Costs for Package III-D are considered to be the average of 
III-A, III-B, and III-C costs. 
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1                                          INDEPENDENT GOVERNMENT COST ESTIMATE-PRODUCTION 
(AUCH 7tS-33)                                                                                                          1 

11.    PREPARING INSTALLATION                                                                                                                                                                                                                         1 

SARFI-LS-C 

b.   SUPPLIES OR SERVICES TO BE PROCURED 

Limited Production  Contract XM233 

S.   QUANTITY                 |4.   PKOOUCTIOM «ATB         1 

1000                     100/mo. 

|5.   SYSTEM(S» SUPPORTED BY  THIS PROCUREMENT 

Squad Automatic Weapon  System 
le.     WORK BREAKDOWN          1 

STRUCTURE LEVEL 
T.   ESTIMATE PREPARKO 

AS OP                                        1 
30  Nov   74                [ 

PRODUCTION ESTIMATED COSTS REFERENCE 1 

|                        e B 10 II 12 ia 14 IB 

j          COST  CATEGORIES HOURS RATE RECURRING NONRECURRING TOTAL COST UNIT COST (CHEOULK   1 

1 A ENCINEERINC :■      , .:%>:::::*;:!''': . 

1     DIRECT LABOR 
1   326,676 131.870 458,546 

MATERIAL 4,000 2,000 6,000 
OVERHEAD 414,671 160,427 575,098 

[      OTHER 9,039 9,039 18,078 
B TOOLINC 

DIRECT  LABOR 25,627 128,706 154,333 
MATERIAL 12,600 367,891 380,491 
OVERHEAD 28,189 141.577 169,766 
OTHER -0- -0- -0- t'ivi ■;•;■;■■■ ■•'■■■•■■■'-■■ 

C QUALITY CONTROL 

DIRECT  LABOR 56,602 56,602 
MATERIAL -0- -0- 
OVERHEAD 62,262 62,262 
OTHER -0- -0- 

P MANUFACTURING 
DIRECT  LABOR 426,318 426,318 
MA/ERIAL 103,820 1Ö3.820 
OVERHEAD 468.950 468.950 
OTHER -0- 

{ PURCHASED EQUIPMENT 

F SUBCONTRACT 

C MATERIAL OVERHEAD 

H OTHER 

1 TOTAL COST LESS fG AND A) 1938,754 941,510 2880,264 
J GENERAL AND ADMINISTRATIVE            6% 

K TOTAL COST 

1 L PROFIT OR FEE                                       10%        i 
Ml TOTAL PRICE 2^60,5871 1097,801 3350,388 

he. 
TYPED NAME AND TITLE 1                                  SIGNATURE EXTENSION DATE 

lo.    PREPARING OFFICIAL 
ROY   F.   SCHWEGLER 

1   Mechanical  Engineer 4255 30  Nov   74 
b.     REVIEWING OFFICIAL 

c.     APPROVING OFFICIAL 

AMC    '<>**    1011-R 
^10 JUN 70 

REPLACES AMC FORM I PI 141. M MAR M, VNICN IS OBSOLtTI 
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I                                           INDEPENDENT GOVERNMENT COST ESTIMATE-PRODUCTION 
1                                                                                                                 (AMCR riS-32)                                                                                                               1 

ll.    PREPARING INSTALLATION                                                                                                                                                                                                                        | 

SARRI-LS-C 

|2.   SUPPLIES OR SERVICES TO BE PROCURED 

1 In-House Monitoring of  XM233 
Liimited  Production Contract 

1.   QUANTITY                   1' 

1000 

1.   PRODUCTION RATE          1 

100 

1 5.    SYSTEM(S» SUPPORTED BY  THIS PROCUREMENT 

Squad Automatic  Weapon  System 
|6.     WORK BREAKDOWN          1 

STRUCTURE LEVEL 
f.   ESTIMATE PREPARtD    { 

a^f^ov   74                | 

PRODUCTION ESTIMATED COSTS REFERENCE 1 

e 9 10 II 12 II 14 IS 

COST  CATEGORIES HOURS RATE RECURRING NONRECURRING TOTAL COST UNIT COST SCHEDULE  1 

1 A , ENCINCERIMC '■;■'  •* 

1 |     DIRECT LABOR 149,440 149,440 
, 

2 '     MATERIAL -Ö- -0- 
3 OVERHEAD 146.152 146.152 
4 OTHER -0- -0- 

1 * m TOOLINC 

I DIRECT LABOR 

2 MATERIAL 

} OVERHEAD 

4 OTHER 

1 c , QUALITY CONTROL 

1 DIRECT LABOR ">■-;'y^-.'■::-. ■': 

2 MATERIAL 

3 OVERHEAD 

4 OTHER 

LB. MANUfACTURINC • •* ;> !v:-;^:-:-:v;:>:   v-j 

1 DIRECT  LABOR !■■■:■:■:•::':::---:-;::-:*. ' '•■'■:: 

2 MA/ERIAL 

3 OVERHEAD \ ■ ■■'-  ' . 

4 OTHER 

f PURCHASED EQUIPMENT 

F SUBCONTRACT 

C MATERIAL OVERHEAD 

H OTHER 

1 1 TOTAL COST LESS fG AND A) 295,592 295,592 
J GENERAL AND ADMINISTRATIVE 

i 

K TOTAL COST 

L PROFIT OR FEE ^ 
M. TOTAL PRICE                                                                  S 

lie. 
TYPED NAME   AND  TITLE |                                   SIGNATURE EXTENSION DATE 

lo. 
1     t 

h 

PREPARING OFFICIAL 
10?  F.   SCHWEGLER 
lechanical  Engineer 4255 30   Nnv   7d 

IkT REVIEWING OFFICIAL 

|c.      APPROVING OFFICIAL 

AMC   F0"M   lOH-R 
^'"^'IO JUNTO 

REPLACES AMC FORM I01I-«, 21 MAR M. VNICH IS OBIOLETR 
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INDEPENDENT GOVEINMENT COST ESTIMATE-PRODUCTION 
(AUCH 715-32) 

1.    PREPARING INSTALLATION 

SARRI-LS-C 

2.   SUPPLIES OR SERVICES TO BE PROCURED 

Limited  Production  Contract     XM234 

S.   QUANTITY                   4.   PRODUCTION RATE 

1000                       100/mo 

5.   SYSTEM(S) SUPPORTED BY THIS PROCUREMENT 

Squad Automatic  Weapon  Systjm 
6.     WORK BREAKDOWN           7.   ESTIMATE PREPARtO 

STRUCTURE LEVEL                AS OF 
4                        30Noveniber   1974 

PRODUCTION ESTIMATED COSTS REFERENCE 

8 9 10 11 12 t> 14 IB 

COST CATEGORIES HOURS RATE RECURRING NONRECURRING TOTAL COST UNIT COST BCHEDULC 

* 
- 

ENGINEERING 

1 DIRECT LABOR 327,960 132,515 460,475 
J MATERIAL 4,000 2,000 6,000 
3 OVERHEAD 415,888 161,315 577,203 
4 OTHER 9,083 9,083 18,166 

B , TOOLING 
:■'.■:■:■-■'. y. ■'' V:'-'" 

1 DIRECT LABOR 25,609 155,532 181,141 
2 MATERIAL 12,600 351,503 364.103 
} OVERHEAD 28,168 171,085 199,253 
4 OTHER -0- -0- -0- 

C . QUALITY CONTROL 

1 DIRECT LABOR 56.567 56.567 ■:■:■:': :•. '■'■'y.-:.'''.'■:■■ 

2 MATERIAL -o- -0- 
j OVERHEAD 62,234 62.234 
4 OTHER -0- -0- 

P m MANUFACTURING 

1 DIRECT  LABOR 426,148 426,148 
2 MA/ERIAL 67,200 67.200 
3 OVERHEAD 468,763 468.763 
4 OTHER -0- -n- 

f PURCHASED EOUIPMCNT 

F SUBCONTRACT 

C MATERIAL OVERHEAD 

H OTHER 

1 TOTAL COST LESS  (0 AND A) 1904,220 983,033 2887,253 
J GENERAL AND ADMINISTRATIVE 

K TOTAL COST 

«- # PROFIT OR FEE 

M TOTAL PRICE tt/U ,JZl 1146,216 3366,537 
16. 

TYPED NAME AND  TITLE SIGNATURE EXTENSION DATE 

a.    PREPARING OFFICIAL 

ROY  F.   SCHWEGLER 
Mechanical Engineer 4255 30  Nov   74 

b.     REVIEWING OFFICIAL 

. 

c.     APPROVING OFFICIAL 

Aur   ro**   1011.R A*,1'I0 JUNTO     W"  " 
REPLACES AMC FORM lOll-t. 21 MAR M, «NICN U OBSOLET! 
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INDEPENDENT GOVERNMENT COST ESTIMATE-PRODUCTION 
(AUCH 715-32) 

1.    PREPARING INSTALLATION 

SARRI-LS-C 

l2.    SUPPLIES OR SERVICES TO BE PROCURED 

In-House  Monitoring  of  XM234 
limited  Production  Contract 

3.   QUANTITY                   J4.    PRODUCTION NATE 

1000                 100/mo 

5.    SYSTEM(S) SUPPORTED BY  THIS PROCUREMENT 

Squad  Automatic  Weapon  System 
6.     WORK BREAKDOWN           I?.    ESTIMATE PREPARED 

TjURE LEVEL        |    3^S^VQm];)Qr    j^ g-7 ( 

PRODUCTION ESTIMATED COSTS REFERENCE 

B 9 to it 12 ta 1        '* >• 

COST  CATEGORIES HOURS RATE RECURRING NONRECURRING TOTAL COST UNIT COST SCHEDULK 

A 1 ENCIHEERINC '■:'.'.'■'■:''   ■-:::'':'   ■*: 

,....,..           .. 

!      DIRECT LABOR 149,440 149,440 
I      MATERIAL 

OVERHEAD 146,152 146,152 fmrnm              1 
OTHER 

B TOOLING 

DIRECT  LABOR 

MATERIAL 

j OVERHEAD 
OTHER 

C QUALITY CONTROL 

DIRECT LABOR 

MATERIAL ' 

3 OVERHEAD 

OTHER 

P MANUFACTURING 

DIRECT  LABOR 

MA/ERIAL 

OVERHEAD 

OTHER 

f PURCHASED EQUIPMENT 

f SUBCONTRACT 

c MATERIAL OVERHEAD 

H OTHER 

1 TOTAL COST LESS (G AND A) 295,592 295,592 
J GENERAL AND ADMINISTRATIVE 

K TOTAL COST 

L PROPIT OR FEE                                                              ' 

M    • TOTAL PRICE                                                                 ! 

It«. 
|         TrPtL) NAMr. ANÜ   illLt SIGNATURE EXTENSION DATE                   | 

la.    PREPARING OFFICIAL 
ROY   F.   SCHWEGLER 
Mechanical  Engineer 4255 30  Nov   74       ! 

b.     REVIEWING OFFICIAL 

C.      APPROVING OFFICIAL 

^""-lO JUNTO   '""  " 
REPLACES AMC FORM 101141. 2t MAR M. VNKH IS OBSOLETI 
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INDEPENDENT GOVEtNMENT COST ESTIMATE-MOOUCTION 
1                                                                                                          (ÄMCR 715-22)                                                                                                         1 

ll.    PREPARING INSTALLATION                                                                                                                                                                                                                        1 

SARRI-LS-C 

[2.    SUPPLIES OR SERVICES TO BE PROCURED 

Liimited  Production  Contract     XM235 

3.   QUANTITY                   |< 

1000 

l.   PRODUCTION RATE 

100/mo. 

1 5.    SYSTEMCil SUPPORTED BY  THIS PROCUREMENT 

Squad  Automatic  Weapon  System 

|e.     WORK BREAKDOWN           1 
STRUCTURE LEVEL        | 

1                            4 

t.   ESTIMATE PREPARED    1 
AS OF                                           I 

30  Nov   74                  | 

PRODUCTION ESTIMATED COSTS REFERENCE 1 

8 B 10 II 12 t« <* is         1 

COST  CATEGORIES HOURS RATE RECURRING NONRECURRING TOTAL COST UNIT COST SCHEDULE 

1 * ENCINEeitlNC \   275,978 111,976 387,954 
,     DIRECT LABOR 4,000 2,000 6,000 

MATERIAL 348,439 135,691 484.130 
OVERHEAD 8,089 8.089 16.178 
OTHER 

m,   -         ■'■'; 

123,726 
380-009 

B TOOLING 
""""  

DIRECT LABOR .     21,169 144.895 m.mim 

  
MATERIAL 10,400 390,409 
OVERHEAD  23,285 llf L^oajL   
OTHER -0- 0- -0- 

1 C QUALITY CONTROL 

DIRECT LABOR 46.748 46f748 
MATERIAL t:-; :■;;'-;;;;-:■• J ;:•■: : 

-0- -n- 
} OVERHEAD 51,42 3 m r4?^ 
4 OTHER -n- -n- 

P MANUFACTURING 
DIRECT LABOR ^^1,71? 351  712 

[■■ '.'-'■' ■'■■/::''■':'y ■ :::: 

MA/ERIAL 84,000 84'.000 
OVERHEAD 386,883 386.883 
OTHER i                                  i . 

f PURCHA$eO eOUIPMBNT 

f SUBCONTRACT 

c MATERIAL OVERHEAD 

M OTHER 

TOTAL COST LESS (G AND A) 1612.126 897.588 2509.714 
J GENERAL AND ADMINISTRATIVE 

K TOTAL COST 

L PROFIT OR FEE 

IM TOTAL PRICE                                                             1 1879, /jy 1046,^8« ^926,327 

TYPED NAME AND TITLE SIGNATURE EXTENSION DATE 

1«. 
R 
M 

PREPARING OFFICIAL 

ÜY  F.   SCHWEGLER 
echanical  Engineer 4255 30  Nov   74          j 

b. REVIEWING OFFICIAL 

C.      APPBOVINO OFFICIAL 

AWf;      FORM     1011-R 
A**,-»0 JUNTO   M",  " 

REPLACES AMC FORM 101141. 2t MAR M. «MICH IS MtOLITI 
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INDCPENDENT GOVERNMENT COST ESTIMATB-PIODUCTIOM 
(AUCH 7IS-23)                                                                                                               1 

11.    PREPARING INSTALLATION                                                                                                                                                                                                                       i 

I SAHKI-LS-C                                                                                                                                                                   1 

U.   SUPPLIES OR SERVICES TO BE PROCURED 

In-House  Monitoring  of  XM235 
L.imitud Production Contract 

1.   QUANTITY                  14.   PNODUCTION RATE         1 

1000                    100/mo. 

1 5.    SVSTEM(S) SUPPORTED BY THIS PROCUREMENT 

1 Squad Automatic Weapon  System 

6.     WORK BREAKDOWN           1 
STRUCTURE LEVEL 

4                       1 
7.    ESTIMATE PREPARED   | 

AS or 
30  Noveinber  197 4 

PRODUCTION 
1 

ESTIMATED COSTS REFERENCEj 

I                         8 9 10 tl 12 IS 14 " 

COST  CATEGORIES HOURS RATE RECURRING NONRECURRING TOTAL COST UNIT COST SCHEDULE  1 

I * ENCINEeRINC 1 ■   -   ; ■-    :■: - 

DIRECT LABOR 149,440 149,440 
MATERIAL 

■••■■■■  -0- -0- 
OVERHEAD 146.152 146.152 
OTHER 

t      ~0~ 
[      -0- 

B TOOLING 

DIRECT  LABOR 

MATERIAL 

[— OVERHEAD 
OTHER 

C QUALITY CONTROL 

DIRECT  LABOR 

MATERIAL 
,,..,..„„ 

OVERHEAD 

OTHER 

1 P MANUFACTURING 

DIRECT  LABOR 

MATERIAL '■' ■ SS'   'w 

  OVERHEAD 

OTHER mm-m-- m 
f PURCHASeO EQUIPMBNT 

1 f SUBCONTRACT 

[c MATERIAL OVERHEAD 

1 H OTHER 

1 1 TOTAL COST LESS (G AND A)                               ä 295,592  j 295,592 
J GENERAL AND ADMINISTRATIVE 

K TOTAL COST 

1 L PROFIT OR FEE 

IMI  -   1 TOTAL MICE 
MS. 
1        TYPED NAME  AND TITLE SIGNATURE EXTENSION DATE 

la.    PREPARING OFFICIAL 
ROY   F.    SCHWLGLER 

[ Mechanical   Engineer 4255 30   Nov  74          1 
b. REVIEWING OFFICIAL 

Ic. APPROVING  OFFICIAL 

^""-so JUNTO   ""   ' 
REPLACES AMC FORM 101141. M MAR M, WHICH IS MSOLtTI 
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INDEPENDENT GOVERNMENT COST ESTIMATE-PRODUCTION 
(AUCH ftS-32)                                                                                                  1 

11.    PREPARING INSTALLATION                                                                                                                                                                                                                       1 

SARRI-LS-C                                                                                                                                                     1 

|2.    SUPPLIES OR SERVICES TO BE PROCURED 

Limited Production Contract 
1      F-N or BC 

3.   QUANTITY                  14.   PRODUCTION RATE          | 

1000                  1        100/Mo                  1 
5.    SYSTEM(S) SUPPORTED BY THIS PROCUREMENT 

1     Squad Automatic Weapon System 

le.     WORK BREAKDOWN          1' 
j          STRUCTURE LEVEL        j 

f.    ESTIMATE PREPARIO    1 

AS0F   30 Nov 74     ! 

1                                     PRODUCTION ESTIMATED COSTS REFERENCE 1 

8 B 10 11 12 i« 14 IB          1 

1           COST  CATEGORIEb HOURS RATE RECURRING NONRECURRING TOTAL COST UNIT COST SCHEOULI   1 

I * EMCINCERINC :                   ' 

  DIRECT LABOR 310,205 125,453 435,658 
MATERIAL 4,000 2.000 6,000 i':''t':'''':'':':sl:!,:':! 

OVERHEAD 392,999 152.478 545.477 
OTHER 8.737 8.737 17.474 !            1               1 

B TOOLING 
■*'x",:::::!-.*> :;x;■■:>:•:: ' I 

DIRECT LABOR 24.135 135,988 160.123 
MATERIAL 11.866 •^fifi^fift 378.334 
OVERHEAD 26.547 149:586 176.133 
OTHER -n- -0- -0- L                             .1 

I C QUALITY CONTROL J 
DIRECT LABOR R-^nß f^.^nfi "■ i 

2 MATERIAL -0- _n_ 
OVERHEAD 5R1fidn 5R.640 L** .^ *.•.*;•;  *   : ■ 

| OTHER -n- -n- 
P MANUFACTURINC 

DIRECT LABOR 401.393 401.393 
2 MA/ERIAL ::;;Ki:i;: iij 85.007 R5tnn7 
3 OVERHEAD 441.532 ddl.R?? 

OTHER ijy !;Xxl;X;- Xv.y         J -n- 
E PURCHASED EQUIPMENT 

f SUBCONTRACT 

c MATERIAL OVERHEAD 

H OTHER 

1 TOTAL COST LESS (G AND A) 1.818.367 940,710 2,759,077 
i GENERAL AND ADMINISTRATIVE 

K TOTAL COST 

L PROFIT OR FEE 

M TOTAL PRICE                                                                1 2,120.2161 1.096.868 3.217.084 
ha. 
1         TYPED NAME AND TITLE SIGNATURE EXTENSION DATt 

[a.    PRCPARING  OFFICIAL 

ROY F.   SCHWEGLER 
|   Mechanical  Engineer 4255 30 November 74 
lb.     REVIEWING OFFICIAL 

c.     APPROVING OFFICIAL 

'W,*'10 JUN 70 
REPLACES AMC FORM I »1141, M MAR a, VMKH 11 ORSOLITI 
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I                                         INDEPENDENT GOVERNMENT COST ESTIMATB-PROOUCTION 
1                                                                                                          (AUCK 7IS-33)                                                                                                        1 

ll.    PREPARING INSTALLATION                                                                                                                                                                                                                       | 

SARRI-LS-C 

12.    SUPPLIES OR SERV/irSS TO BE PROCURED 

In-House Mon.toring (r F-N or BC Limited 
Producticv Contract 

S.   QUANTITY                 |4.    ADDUCTION «AT»         j 

1000                           100/Mo 

1 5.    SYSTEMIS) S IPt^ ORTI .T BY THIS PROCUREMENT 

|    Squad Auicnatic Weapon System 
6.     WORK BREAKDOWN 

STRUCTURE LEVEL 
;.    eSTIMATE PWEPARtO    1 

AS OF 
30 Nov 74      1 

PRODUCTION ESTIMATED COSTS REFERENCE 

e B 10 ll 12 u 14 1»          t 

j           COST   CATEGORIES HOURS RATE RECURRING NONRECURRING TOTAL COST UNIT COST SCHF.OULK   1 

[ A 1 CNCINCERINC ' 
DIRECT LABOR 149.440 149,440 
MATERIAL -0- -n- 
OVERHEAD 146,152 Ufi.lR? 
OTHER -n- -n. 

1 B TOOLING 

DIRECT  LABOR 

["I MATERIAL 

OVERHEAD 
OTHER 

1 C QUALITY CONTROL 

DIRECT   LABOR 

MATERIAL 

OVERHEAD 

OTHER 

P MANUFACTURING 

DIRECT   LABOR 

MA/ERIAL 

OVERHEAD 

OTHER (*•' iv yf;>X-'X-.              J 

f PURCHASED EQUIPMENT 

F SUBCONTRACT 

U MATERIAL OVERHEAD 

H OTHER 

1 TOTAL COST LESS (O AND A) 295,592 295,592 
J GENERAL AND ADMINISTRATIVE 

K TOTAL COST 1 
L PROFIT OR FEE 

M TOTAL PRICE                                                                I 

fie. 
TYPED NAME  AND TITLE SIGNATURE EXTENSION DATE 

o.    PRt 
|    ROY 

Mec 

FARING OFFICIAL 

F.   SCHWEGLER 
hanical  Engineer 42^5 30 November 74 

b.    REV IEWINO OFFICIAL 

t.     APPROVING  OFFICIAL 

Aur    FORM   101UR 
*,",-10 JUNTt   ,UI, " 

REPLACES AMC FORM 101141. 21 MAR t*. «MICH IS OtIOLETI 
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XM233 XM234 XM235 

BC/FN 
A+B+C 

2.0 Investment Nonrecurring 
2.1  Contract 
2.11  Initial Prod Facilities 

Engineering 
Direct Labor 131.870 132,515 111.976 
Material 2,000 2,000 2.000 
Overhead 160,427 161,315 135,691 
Other Direct Chgs. 9,039 9.083 8,089 

2.12 Initial Prod Fac. 
Tooling 
Direct Labor 128,706 155,532 123,726 
Material 367,891 351,503 380,009 
Overhead 141,577 171.085 136,097 
Other Direct Chgs. -0- -0- -0- 

2.13 Other -0- -0- -0- 
2.14 Total  Cost 941,510 983.033 897,588 940 710 
2.15 G&A 6% 
2.1-5 Profit 10% 
2.17 Total  Price                       1 ,097,801 1,146,216 1,046,588 1.096 .868 
3.0 Investment Recurring 
3.1 Contract 
3.11 Production 
3.111  Engineering 

Direct Labor 326,676 327,960 275,978 
Material 4,00C 4,000 4,000 
Overhead 414,671 415.888 348,439 
Other Direct Chgs. 9,039 9,083 8,089 

3.112 Tooling{maintenance of) 
Direct Labor 25,627 25.609 21.169 
Material 12,600 12,600 10.400 
Overhead 28,189 28,168 23.285 
Other Direct Chgs. 

3.113 Manufacturing 
Direct Labor 426,318 426,148 351,712 
Material 103,820 67,200 84,000 
Overhead 468,950 468,763 386,883 
Other Direct Chgs. 

3.114 Quality Control 
Direct Labor 56,602 56,567 46,748 
Material - - - 
Overhe ad 62,262 62,234 51.423 
Other Direct Chgs. -0- -0- -0- 

3.115 Other -0- -0- -0- 
3.116 Total  Cost                       1 ,938,754 1.904.220 1,612,126 1.818 ,367 
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XM233 XM234 XM235 

BC/FN 
A+B+C 

2,220,321        1,879,739       2.120,216 

3.117 G^A 6% 
3.118 Profit 10"/ 
3.119 Total  Price 2,260,587 
3.12 Engineering Changes 

(Included in 3.111) 
3.13 FDT 
3.14 MWO's 
3.2 In-House 
3.21  Production 
3.211  Engineering (Supervision and monitoring of contractors) 

Direct Labor 149,440 
Material 
Overhead 146,152 
Other Direct Chgs. 

3.3 Quantity (Units Produced)        1,000 1,000 1,000 
3.4 Total   In-House 295,592 295.592 295,592 

149.440 

146,152 

149,440 

146,152 

295,592 

378 
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NUMBER IV-A 

BASIC COST ESTIMATE PACKAGE 
FULL SCALE PRODUCTION 

XM233 IN 6.00MM 
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"  INDEPENDENT GOVERNMENT COST ESTIMATE-PRODUCTION 
(ÄMCR 7li-ii)             (0n R&D  Drauin S8) 

K.   PREPARING INSTALLA riON                                                                                                                                                                                                                              1 

!     AMSAR-PPX-PD                                                                                                       ARMCOM 75-a 
1                                                                                                                                                                                                                                                                                                                                                                             -^     f 

it. SUPPLIES OH SERVICES TO BE  PROCURED 

SAWS,  Maremont 

1.    QUANTITY                    M 

80,000            | 

I.    PRODUCTION RATE           1 

2,000/mo.              | 

[»T SVSTEM(S) SUPPOKIED BV  THIS PROCUREMENT |6.     WORK  BREAKOO«VN           I?.    ESTIMATE  PREPARED     j 
i          STRUCTURE  LEVEL                   AS OF 
|                      4               |             9 Get 74           1 

PRODUCTION ESTIMATED COSTS REFERENCE 

a 9 to It 12 

T 

13 14 16            | 

COST  CAIEüOHIES HOURS HATE RECURRING NONRECURHINO OTAL COST UNIT  COST SCHEDI            | 

VA 

J_- 

ENGINEERING 290J9P6 i       3.636 
DIRECT  LABOR 

MATERIAL 

OVERHEAD 

20J79 . 7.00 145.453 145.45i 
v---. 

1009 14^453 145.4531 
OTHER 

[B 

_?_ 

TOOLING 1,^53,774 20P672 
DIRECT   L »BOR 

MATE RIAL 

OVtRHEAD 

OTHER 

37.119 5^86 217r517 _2L2^51I j 

1,2^8.74^ 1,718,740 

.IQUI 217,517 - - — __    21.2^17 

Ic —- 
QUALITY CONTROL 351.5641      4.393 

DIRECT   LABOR 

MATERIAL 

41,556 A. 23 175.782 '      175.782 

  1 ) OVERHEAD 100 •'. 175,782 175.782 

E 
OTHER 

MANyFACTUR.INC  

DIREC T   LABOR 

MAfEMAL 

_4 8.^38,281 1 605.479 
ai620J30> 1    5.17 8,376,951 fi.17ft.951 

18.197.488 18,197,488 
1    ) OVERHEAD 261^ 21.863.842 tJLÜSöl,ßA2 | 

i           4. OTHER 

Ic    • PURCHASED EOUIPME NT 

I r .   .      SUBCONTRACT 

H 

.    IMA'ERIAL OVERHEAD \ 
OTHER 

1 TOTAL COST LESS   fC.  AND .4 1 50,734,525 63.182 
Li GENERAL AND AOMIN STRATIVE                6% 1,044,077 i    IR.DSI 

TOTAL COST 53?778T597 1672.233 
[jl PROFIT OR FEE   10% 5T377t860 1    67.223 
lA TOTAL  PRICE 59.156,457 1739.456 

i'6 

u TYF 'ED NAME AND TITLE '              SIGNATURE EXTENSION DATE                  j 

PREPARING  OFFICIAL 

MICHAEL H.   TANAKA 
Industrial   Engineer_ IT^W 7/, ^J^^L^. 4207 Q  Orf  1L 

k.     REVIEWING Ol   f IC1AL 

i    DENNIS W.   MEREDITI- 
;    Ch,  Price  Dev & Te 

I 
ch An Br 

i 

_ d /TijlO'. 4207 9 Get 74              j 
Ic. APP 

Chi 

ROVINC.  OFFICIAL 

H.   COFFENBERRY 
ef,   Contract  Pr 

I 

icing Div; ( 6 • ' ICefft 'XAJL'JAAA. I 4831-218 9 Get 74             } 

AMC      FORM      10n.R 

10 JUN 70 
r REPLACES AMC FORM I0M-R, J» MAR-68,■WHICH IJ OBSOLETE 

0111 y 380 
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NUMBER   IV-B 

BASIC  COST  ESTIMATE  PACKAGE 
FULL   SCALE   PRODUCTION 

XM234   IN   6.00MM 
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INDEPENDENT GOVERNMENT COST ESTIMATE-PRODUCTION 

 r>tMCW7<i^•,i, (On R&D Drawings) 
).    PREPARING   INä1 ALLA UCN 

AMSAR-PPX-PD ARMCOM 75-b 
L_ 
J.   SUPPLIES OH btRVICES TO  BE  PROCURED 

SAWS, Philco-Ford 

5,   SVSTEMiS» SUPPOHTED  BY   THIb PROCUREMENT 

PRODUCTION 

COST  CAT EOOHIES 

t h^ 
I 

ENCIHEERINC 

DIRECT   I-«BO« 

OyEFIMEAO 

OTHER          

TOOUHC 

DIRECT   L«.90R 

MATERIAL 

O'. tRMEAD 

OTHER 

QUALITY CONTROL 

HOURS 

20,773 

10 

RATE 

7.00 

loo"; 

44,85Z'    5,86 
-    .. ■■■■.   m ■ i ^-   

 L...IQ0: 

DIRECT   1. A60R ■I,5561   4.23 

J.    QUANTITY 

80,000 
A.      WOfeK  BHLAKDOAN 

STRUCTURE  LEVEL 
4 

4.    PRODUCTION  RATE 

2,000/mo. 
7.    ESTIMATE PREPARED 

AS OF 
9 Oct 74 

ESTIMATED COSTS 

M 

RECURRING 

14VJ3 

145.45: 

12 

NONRECURRING 

262  £3:1 
lf223TS2ß 

262,83:... 

MATERIAL 

OVERHEAD 

175,782 ——J 

100; 
! 
I 

 QTMER 

MANIIFACTURING 

_.J°if£-hJ L*bii.R_._L! "19,55-i    5.17 
MA^EhlAL 

175^783  

CVERHE *O 

OTHER 

I ? 

LC. -•_' PURCMASED EQUIPMENT 
f 

261^; 

SUPCONTRACT 

■WA'ERIAL OVERHEAD 

CTM^R 

TOTAL COST LESS JO  ANÜ A I 

•    'GENERAL AMD AOMlNISTHATIVf 

_[_TOTAL COSJ  

Jii^^PROFIT OR FEE  101. 
TOTAL PRICE 

, •«. 
TVPEO  NAME   AND  TITUE 

• •    PNCPARINC O^ FICIAt 

MICHAEL H. TÄNAKA 
I—Industrial Engineer, 
\      REvit »INO  Ol  FICIAL 

'    DENNIS W.  MiREDITH 

^li^ili 

la 

TOTAL COST 

290,906 
J^L.453 

145.453 

JU.74 9^494 
262,833 

14 

UNIT  COST 

3.636 

REFERENCE 

IS 

SCMEQI 

21.869 

._.J.62^S3l4 

351,564 
175,782 

175,782 

4.395 

. i42f102.738 ;526.2S4 
jLjlZ^äL 

11^1^241 
21,833.507 

11,876,240 
21.853.507 

44f494.702 
2,669,682 

^7,164,384 
4.716.438 

SIGNATURE 

p^^uj   W. JA^^^ 

 Ch,  Price  Dev & Tech An_BrJ ^4.it-^Jit' 
2^:^rL..-42Q7. 

7, 

«.     APPOOVINö  OF FICIAL I 

W.  H.  C0FFENSEPRY I /.,   /// ft.r&f,   < ['W < i,. 
Chief,  Contracc Pricing Di^ IV • K ' Uffl T.iM<±'t^ 

,880,822 

556.184 
33.371 

^89.^5 
58.955 

648.510 

EXTENSION 

4207 

4831-218 

AMC    'c"'"    1011-R 

DATE 

9 Qct 74 

9 Oct 74 

9 Oct 74 
REPLACES AMC FORM 1011-R. J8 MAR bi, WNICH IS OBSCLETE f 

<•    . •" i . i i i . i ■ • .      •    . v ..'     v i •     f 382 

■1  Y   .   AuJllBi,!. .;.>-..•■. l^iMs..^.    ■,■ 
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NUMBER   IV-C 

BASIC COST  ESTIMATE  PACKAGE 
FULL   SCALE   PRODUCTION 

XM235   IN   6.00MM 

383 

- ■;..:■.-. ■ . ■       .       ..■-■■     i ■-»■.■'■.. 

iUllt,^.<:-'i- - :.,...■,.■ .   /... ,-,    ■;.■■■     ' »;  -■        .       ,.■:-.:  ■ 



" 
1 NDEPENOENT GCVE RNMEHT COST EST 

(AMCH Iti'Ji) 
MATE-I 

(On 
»RODUCTION 
R&D Drawings) 

1. 

  

PREPARING IN'jl ALLATICN 

AMSAR-PPX-FD                                       y,<f 
ARMCOM 75-c 

SUPPLIES Ort SERVICES TO BE  PROCUKtn 

SAWS,  Rodman 

J.    QUANTITY                     i 

80,000 

1.    PRODUCTION HATE 

8,000/mo. 

5V5TEM(S) SUPPOHTEO BY   TMIb PRO.  JREMENT 6.     »lOHK  BREAKOOAN 
STRUCTURE  LEVEL 

4 

1.    ESTIMATE PREPARED 
AS OF 

9 Oct 74 

PRODUCTION ESTIMATED COSTS REFERENCE 

CO 

■ 9 10 II 

i 

>* 14 IS 

ST CAlEuOHItb MUUKi RCCUHRlNti •(,  r»L COST 

""29Ö,9Öf 

UNIT  COST SCHEOl 

A 

. 

ENGINEERING 

— 

3.636 
DIRECT  LABOR 

MATERIAL 

OVERMEAO 

20^779 7.00 145,45^ 145,453 

1007 145.452 141^4521  . 

% 

OTHER 

s _:-. TOOLING 

DIRECT  LABOR 

MATERIAL 

1.401.28C 17.516 
j6r239 5.8^ 212.3611 212,361 

— 
--- 976,SS? 976.SSFi ■ 

pVEBHEAO 

OTHER 

1007= 212.361    212,361 I        

' 

c -- QUALITY CONTROL 351^56^ 1      4.395 
DIRECT  LABOR 

MATERIAL 

41,555 I     ^.23 175,782 '      175.782i 
_ • 

OVERHEAC |      1007, 175,782 175,782 
.. 

I i 

OTHER 

MANUFACTURING 

DIRECT L_ABOR__ 

MA/EMAL 

-" 3.931,324; 424.142 
1,338,17 3    5,17 6.918,339 6f918.33S 

1     '7 

■    J 

8r956.120 
1 

8,956,12C 
OVERHEAD 2617- 18r056rS6^ J^56.865 

~l  / OTHER 

«•URCHASED EOUIPME NT 

L*     •      SUBCONTRACT 

_1 
•   'MA'ERIAL OVERHEAD 

_•   lOTHER 

2_ •      TOTAL COST LESS   ft. ANÜ A ) 35,975,074 449.689 

■3 •   'GENERAL AND ADMINISTRATIVE 67. 2.158,504 2(:,981 
Ui|-i- TOTAL COST 
iLf.-   'PROFIT OR FEE 

38.133,578 476.670 
L07, 3,813,358 47,667 

I«. 
TfF 

••   »HE 

MIC 
_ Ind 

TOTAL PRICE 41.946.936 s^.3-n 

CO NAME AND  TITLE SIGNATURE • EXTENSION DATE 

»ARING OFFICIAL 

HAEL H.  TANAKA 
ustrial Engineer yy^^u^ -ß- ^U^^-/ 4207 9 Oct  74 

"     -<KVit«INC OFFICIAL                                                   i                                                                                                         V 

DENNIS W. MEREDITH                   j    H            .      A /rf»,, J/tk 
^Ch, Price Dev & Tech An Br ! AU^^o  '". "^V^^ 4207 9 Oct 74 

w. 
Chi 

AMC. 

ROVINC.  OFFICIAL                                                 1            . 

H    COFFENBERRY                     1     UJ   H • G^ü^d^^C 
ef,  Contract Pricing Div(                      ^ j-f-tx,^           y 4831-218 9 Oct 74 

FORM   inn p   - 
0 JUNTO   IUn   **     - .-■i I " 

PLACESAk 
I 

C FORM lOII-ft. 2t MAR ««, WHICH IS OBSOLETE 
r" 
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NUMBER  IV -  D 

BASIC COST ESTIMATE PACKAGE 
FULL SCALE PRODUCTION 
FABRIQUE NATIONALE OR 

BEST CONCEPTUAL WEAPON 
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INDCPINOENT GOVERNMENT COST ESTIMATI-PiOOUCTION                                        1 
(AtKHTlS'32)                                 NUMBER   IV-D                          1 

It.    PREPARING INSTALLATION                                                                                                                                                                                                                        | 

SÄRRI-LS-C 

li.    SUPPLIES OR SERVICES TO BE PROCUREO 

|     SAWS     FaLrique  Nationale   or 
|                    Best Conceptual  Weapon 

S.   QUANTITY                   14.   PRODUCTION RATE 

80,000     1    2000/Mo. 
Is.    SySTEM(S) SUPPORTED BY  THIS PROCUREMENT 

1     Squad Auotmatic  Weapon  System 

IE.     WORK  BREAKDOWN          1 
STRUCTURE LEVEL 

1                4                      1 
f.    ESTIMATE PREPARED 

AS OF 

9  Oct   74                   | 

PRODUCTION ESTIMATED COSTS REFERENCE 

8 B 10 ll 12 is 14 " 

COST CATEGORIES HOURS RATE RECURRING NONRECURRING TOTAL COST UNIT COST SCHEDULE 

JA ENCINCCRINC 29Ö.9Ö6 3.636 
DIRECT LABOR  20,779' 7.00 s      145,453 145,453 
MATERIAL 

OVERHEAD TOUT' 145,453 145,453 
OTHER 

8 TOOLINC 1.601.513 ?PT019 
DIRECT LABOR 39.403 5.86 230.902 230.902 
MATERIAL 1.139.709 1.139.709 
OVERHEAD IQO^ 230.902 230r902 
OTHER 

C QUALITY CONTROL 351,564 4.395 
DIRECT LABOR 41.556 4.23 175,782 175.782 
MATERIAL 

OVERHEAD lops; 175.782 175.782 
OTHER 

P MAHUPACTURINC 41,490,773 [iflri!^ 
DIRECT LABOR 1MSM &■':"['? 7.889,425 7,889 425 1: ::■:-.■:■::•.::■•:■:■ .;:• "■: 

MA/ERIAL 13.009.949 13.009.949 
OVERHEAD ?6l!f 20.591.399 20.591.399 
OTHER 

E PURCHAJBO eQUIPMBNT 

f SUBCONTRACT 

o MATERIAL OVERHEAD 

H OTHER 

1 TOTAL COST LESS (G AND A) 43,/34,/b6 546.685 
J GENERAL AND ADMINISTRATIVE        6% 2-§25-98§ 32.801 
K TOTAL COST 46.358,841 579.486 
•■ PROFIT OR PEE                                 10% 4,635,804 57.949 
M TOTAL PRICE 50.994.726 637.434 

llf. 
TYPED NAME AND TITLE j                                 SIGNATURE EXTENSION DATE 

I«.    PRCPARINO OFFICIAL 

ROY  F.   SCHWEGLER 
|     Mechanical Engineer 4255 6  May   75      | 
lb.     RCVIEWINO OFFICIAL 

Ic.     APPROVING OFFICIAL 

i- 

ALtf      PORM      Ifll 1.D 
AMtIOJUN70   ,UM  " 

REPLACES AMC PORM 10114, M MAR M. «NWN IS MSOLITI 
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DISTRIBUTION 

Commander 
US Army Armament Command 
ATTN: AMSAR-RDG 

AMSAR-PPX 
AMSAR-PPM 
AMSAR-CP 
AMSAR-CPE 

Commander 
US Army Material Command 
5001 Elsenhower Avenue 
Alexandria, VA 22333 
ATTN: AMCAM-L 

AMCRD 

HQ, DA 
ATTN: DAMA-PPM-I 

Commander 
Defense Documentation Center for Scientific 
and Technical Information 
Cameron Station 
Alexandria, VA   22314 
ATTN: Document Service Center 

Commander 
Rock Island Arsenal 
Rock Island, IL 61201 
ATTN: SARRI-LS 8 

Commander 
Frankford Arsenal 
Bridge & Tacony Streets 
Philadelphia, PA 19137 
ATTN: SARFA-MDS 
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