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(U) SUMMAKY

The priamary obJective ot thhy Advanced Productrorn Dngineer v CAVL )
program by the Ammunmition bngineering Mivectorate s fnun tion bogineer ino
Laboratory was to resoive production bottlenecks in the vanutaectlure
ot tlechette amnunition and provide a critical analysis of the 10Lnm HMGO%
Antipersonmel (APLRS) Progectile for the 104mm MWM434 Antipersonnci-Tracer
(APERS-T) Cartriage prior to production.  This study wae also tu determine
the producibility of the various metal partls component, and Ty re dedion
components where necessary tor economc production and tor entiancrreg the
overall eftectiveness of the projectile

Several moditications were introduced which proviaded cosl Savinags
both through simplified production procedures and utiii12al10n 01 nore
econontc materials As a result of this study, a substlantia: 1mhroyemnent
1n the costyeffectiveness of the projectiie has been reatizeq The Yabor
manhours required to produce a single umit have becn reduced tv 27
and cost of the raw materials has been reduced by 37 2. Thas s tyay
further resulted 1n the XM494L3 Cartridge with a more etrectrve 2MedZi
Projectile (Figure 1) by virtue of an 1ncrease 1n paylosd ot 800 cdditional
flechettes or approximately 11w,

-
'

Among the most significant technical acconplishments, resulting trew
this study 1s the development of an 1mproved method ot assemblin:
flechettes by use of a weaving method. This hreakthrouah cnabled the
manufacture of Beehive ammunition on a mass production basis tor the
first time  Other services which utilized the concept of weaving
tlechettes to facilitate loading were the Avr Force (2 75-Inch Rocket,
and the Navy (8lmm MK-120 Mortar) This single breakthrouah resulted 1n
cost savings of $3.8 million validated yn FY6G and $14 mliron follow-on
savings 1n FY67 which is 1n excess of 18 times the $G20,000 budnetea tor
this APE Program

It s also significant that the round developed under this APL measure ]
was utiiized for limited production (LP) and will alse be used for the
Engineering Test/Service Test (ET/ST) Limted production reguirements
were received 1n FY68 and production or the product improved round resulting
from this APL was accomplished by the metal parts ContraCtors with rarima!
production problems and waiver requests Projectilte hardware was made
available to the loading plant and 1nitial deliveries to the user moceeded
on schedule The benetit of this APL measure 15 turther evidenced by the
elimmnation ot major production probiems normally experiencec in initial
metal parts production.
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(C). CONCLUSIONS (U)

(U) An analysis of the results of the APL program for the 10Lmm XM4G4L3
APLRS-T Cartridge (Figure 1) led to these observations:

The engincering effort resuited in a substantial cost reduction
in direct labor and raw materials for manufacturing the XMGO3L1 Projectile.
An estimated cost saving of approximately $25 per unit below the R8D version
can be realized based on an annual production quantity of 84,000 rounds

(Appendix A).

XM86 DETONATORS'7

M7 RELAY AND XM87
DETONATOR

PROJECTILE XM6O3E)

EXPELLING CHARGE

ELECTRI% PRIMER

YELLOW\
MARKING DYt

L-——FLECHETTES

TRACER M13 -
APPROX. 5000

\—~ CARTRIDGE CASE 105MM

é:
\ M150 OR M15081
PROPELLANT MG
(C) FLoURL
FOOMM XMAG4r 5 ADL RS CARTREDGE TOR MoQ bl TAN
(PRODUCTION ENGINEERED VRS EONY ()
Several basic innovations -- such as the development of an
improved method of weaving flechettes -- greatly enhanced the manufacture of

a family of Beehive rounds.

In addition, a few major design changes were adopted as a result
of this study. Among them, the use of a serrated keying system to key the
flechette bays together, which utilizes setback forces to emboss the outer
spacers in lieu of a bent tab keying system; simplified relay and detonator
housing; and the use of forging and impact extrusion for manufacturing the
rear and front projectile bodies, respectively.
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A Description ot Mdanutacture tor the production-cngineered
(PE) progectiles, which will ard future manutacturers ot the VLodes 1an.
wWas made avarlable to the Sovernment

It 1s considered that the most opportune tine Lo 1n tiatc
an APL ot this type 1s betore production Fortunately, the uragunt
requirement for this ttem, which reaulted v L action prior to Type
Classitication (1C) occurred atter the APL program and reoulted 10 Uhe
APE destgn being uthilized during production

CONFIDENTIAL
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(u) RECOMMENDAT 0N

This APL progras resultod nol oy 10 g a e T oad Loy Ty
development ot a tiechette-weaving nagchine -+ but gt o 1n ~ul,tanlial
Cost savings and maxtmized producibriity ot the 108w »MuOX T Al
Projectile It also virtud:dly eliminated delay  and Shippages nurae
encountered 1n productron of the projectric metal par . dosana 1 (I
phase

'
) [
| [

Benetits trom this APL ynvestigatron ot the various costiy cotponent
comprrsing the projectile and 1ts metal parts components gre ign-11Caht
srtnge the heavy rtams that make wp the chetd body 3nd aura Dary conponet b
cost the most to produce

As a4 general rule, 1t s suggested that APE measures be ane tituted.
wherever possible, on hard-to-make ammunition o tems 10 1ore to LY or
seqular production to de-buq production probaoms whach oftentime reult
i delays, slhippages, wairver requests and hiah costs

i A - - " S
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(C) rnmy ()

Backaround

(U) In ats ecarly stage of davelopment, the 073 eh oot o L1 oo
the (Howitzer-designed) XM380 Frojectile, containing atout +. T
grain tlechettes together with the 1309 Mechanical Tave (M7 Tu 0t
standard 105mm Tank Gun Cartridge Case and the sStatdgrd (vip i ar s
ignition system. This cartridge destan we o deoranated tre el
Cartridge

(U) Tt was oriainally proposed Lo use the DMsECE] See e 0, 0 0,
developed for the 105mm MIQ3 Howitzer for the tars, apy 1icat on o ¢
progectile component tor the 100mm XMA94 APLRG-T Cartridm Tre o T
would enable the developing agency to provide the "ud Tand it o
munition 1n minimal time. However, there were diffrculties vn bar et
this round in the lwmited arca o1 the tank's Inturior Mlag the T
MT Fuze, graduated in one-second increments and set with o fuZc-settor -
wrench, could not be efficiently handled. To overcome tiae prot e
hand-settable fuze would be required. In addition, the overal™ vt
Tength of 43 inches required that this ammunmition must be ~tore® v g
ready racks only, since they would not fit in the storene rach.

(C) In June 1964, a revised Small levelopment Reauirerent &
was prepared incorporating design characteristics to Corect the o
problems and the round was designated ¥M4Q417 Cartvidae.  Derartmert o
the Army authorization was received for the develepment ot a vartat’e
ranie fuze graduated in 200-meter Increments from Zore ruscle acton
to 4,400 meters and hand-settable  The tuse was desianatea tnhe
YMS71 MT Fuze. The maximum overall length ot the cartridae was
reduced from 43 to 39 3 inches to tacilitate handlina and Ctorgae oo
the MOO Tank,

(C) The revised SDR enlarged the nurposc ot the Rechrye fartrdoe
tor the 105mm M68 Tank Gun to include use 1n direct tire acarn-y
personnel, helicopters and unarmored or Tiahtly armored dround vebscic.
The round was also to provide close-1n defonse against gnemy mane a0t
attacks and have a capability of engaging Tow-tivinag, ~Tow oy ng

helicopters.

(C) During development of the ympmoved cartedae, stuies snfcated
that a newly destaned 13-qrain tlechette was optimus ton both the Avbbs

and anti-aircraft characteristics desirved by the SBRD U was alsoe Jdeteryney
that an increase in velocity would add to the mojectile’ teroanal
effoctiveness. The XMA94E2 Cartridae was aouthorised tor develonment in

July 1965 to incorporate these new characteristio.. The vound woulld

contain 4,500 13-grain flechettes and have a mus2lo velocity ot 8 0 1y

CONFIDENTIAL
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(C) TABLE 1

105MM XMA94E3 APERS CARTRIDGE FOR THE M68 TANK GUN
(PRODUCTION ENGIWEERLU VERSION ) (U)

COMPONENTS

PROJECTILE XMSO3E]|

FUZE.MT XMS57IE3

CARTRIDGE CASE MISO OR MISOBI

PRIMER,ELECTRIC M86

BASE PROPELLANTCHG. M9

PROPELLING CHARGE M6 PROPELLANT

PACKING 2ROUNDS PER BOX

PAYLOAD SO00FLECHETTES(I3GRAIN)

MUZZLE VELOCITY 2700 FPS

PROJECTILE WEIGHT 31.0LBS.

RANGE MUZZLE ACTION TO 4400
METERS LIMIT IMPOSED BY
MAXIMUM FUZE TIME MARKING

CARTRIDGE LENGTH 39.3INCHES

FUZE HAND SETTABLE MUZZLE
ACTION(OTOIOSECONDS).
CALIBRATED IN METERS,
44COMAXIMUM

TRACER 5 SECONDS BURNING TIME

DISPERSION 20°CONE OF FIRE FROM

POINT OF INITIATION

GONFIDENTIAL
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(U) In February 1968, the Department of the Army haa ain vrgont

requiremant for a limited quantity of Beehive rounds vur tie M5 [uik
Gun.  Fortunately, this project pregressed sufficient]l; 1o cnsble g
quick response to this requirement with an early deli «iy utilicing
the pilot lot tooling developed for the projectile  As o vouult, toe

105mm XM494E3 Cartridge, which resulted from this pregram, ana wiilized
the 105mm XM603E1 Projectile containing an additional 500 fietettes
(5,000 total) was type cilassified for limited production {10 1), This
cartridge is scheduled for TC Standard A in the Third Quarter, 1173,

Cartridge Description

(C) The 105mm XM494 APERS-T Cartridge was developed for the Mox
Tank Gun used in the M60 Tank series to provide a close-in (zero range)
defense against massed infantry assaults. Additional APERS fivepower
capabilities are gained using the cartridyge against exposed enenmy
personnel during tank/infantry offensive operations. A secondary Tire-
power capahility is provided against lightly armored vehicles and low-
flying aircraft.

(C) The XM494E3 Cartridge weighs 55 1bs. with the overall lenqgth
of 39.3 inches; its components include the M150 Cartridge Case, the
M86 Electric Primer, the M6 Propelling Charge, the M13 Tracer (five-
second burning time) and the XM571E3 MT Fuze. The 5,000 (13-grain)
flechettes in the projectile are arranged in seven tiers. Thz forward
four tiers are ejected as a result of fuze initiation followed by
functioning of four radially positioned detonators which tear away and
remove the forward portion of the ogive skin. Centrifugal force then
adds to the flechette velocity, resulting in a 20° cone-shaped dispersion
geometry. The rear three tiers of the payload are ejected by a piston
plate which is propelled by a base charge. Additional velocity is
imparted to the flechettes by the action and centyifugal force disperses
the flechettes similar to the first four tiers.

(C) The flechette payload can be released at either muzzie action
or anywhere along the direct fire trajecto~y to 4,400 metzrs. Tlhe
hand-settable fuze is shipped set at muzzle action; this allows the
gunner to quickly set the fuze at 100-meter increments starting at 200
meters. The gunner can adjust fire by observing the tracer on the aft
end of the projectile and the yellow dye which bursts into a yellow
ball when the projectile opens. The muzzle velocity of tha cartridoe
is 2,700 fps. The military characteristics o7 the cartridac ave detailed
in Table 1.

CONFIDENTIAL
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(U) ADVANCE PRODUCTION ENGINEERING PROGKRAM

Introduction

An APE study was authorized to extensively examine the XM603 Projectile
(R& design) and provide an evaluation for manufacturing methods and
processes

In February 1966, Picatinny Arsenal awarded Whiripool Corporation
of Evansville, Indiana an APE contract to make a critical analysis ot the
XM603 Projectile for the XM494E2 Cartridge, which was ultimately redesignated
the XM484t3 Cartridge. This study was to encompass a production
evaluation of the complete round which would result in redesign and chanae
in production methods and processes as necessary. Results ot this
undertaking was to incorporate various design changes into a Technical
Data Package (TDP) suitable for competitive procurement To support
this study, the contractor was to fabricate bench type equipment showing
the feasibility of manufacturing and Toading flechettes for the existing
XM603 Projectile, which resulted in the XM6Q3E1 Projectile.

The contractor's task was to redesign, fabricate and test hardware
to provide an economically producible round. The resuits of the study
were significant. The following paragraphs will discuss some of the
noteworthy accomplishments. Projectile redesign under this contract w11l
be discussed first, then special process equipment and finally a summary
of all tasks. A summary of the test data which resulted in the adoption
of the design changes is 1in Appendix B.
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(U) IMPROVED KEYING SYSTEM FOR PAYLOAD DRIVE

Under this APE measure, a concept utilizing an improved and less costly
method of keying the outer spacers to the support plates was conceived and
implemented. This keying system consists of knurled serrations near the
edge of both sides of the support plates in lieu of the bent tab design.
Figure 2 shows the basic concept in schematic form and illustrates how the
aluminum outer spacers are coined by the serrated support plates. The
resultant embedment serves to drive the payload. This test-proven concept
has not only been applied to the 105mm XM494E3 Cartridge, but also the 105mm
XM546E2 Cartridge; 106mm M581 Cartridge and the 90mm XM580E1 Cartridge.

The estimated savings of $9.96 per round, as noted in Figure 2 and
which applies to an FY68-approved LP procurement of 20,000 rounds for the
105mm XM494E3 APERS-T Cartridge, represents a cost reduction of $199,200
in material and direct labor for the concept.

SETBACK FORCE

A g
\*' ’ STEEL SUPPORT ‘5 h
ALUMINUM | 9’

QUTER SPACER

AL

OIRECTION OF |
TORQUE TRANSMISSION

Heo i BTN QR TAY) T
COST 32.92 COST *1.26
COST SAVINGS $2.92-$1.26 $1.66 Ftl Bay

BEFORE FIRING AfTIR FIRING

SAVINGS PER ROUND BASED ON AVERAGE OF 6 BAYS $1.66 X & - 39.9v6

(U) FIGURE 2 :
FOSMM XM6O0O3E T APERS PROJLCTILE i
BENT TAB VS. SERRATED KUYING SYSTEM ‘
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(U) SIMPLIFIED DETONATOR HOUSING ASSEMBLY

The detonator housing assembly was redesigned to reduce the loading cost
and the number of component parts. The redesigned assembly consists of only
two metal parts components: a detonator housing and a spacer. This simplified
detonator housing resulted in the elimination of the retainer plug, two
cushions and an 0 ring. A comparison of the costs and the resultant unit
savings is shown in Figure 3. This redesigned detonator housing assembly is
applicable to all other fuzed Beehive Projectiles. Application of this
product improvement resulted in a validated savings of $87,909 for the FY68
and FY69 buys of the 105mm XM546 Cartridge in addition to an estimated savings

of $7,800 projected for the LP production of 20,000 rounds of the XM494E3
Cartridge.

CLOSING PLUG
SPACER ’\-
M7 RELAY \ XM87 DETONATOR

—
.& e
// ' ' :
Q’ PACKING —
XM87 DETONATOR ;- .
CUSHION N
HOUSING
CUSHION
HOUSING SPACER
M7 RELAY

PREVIOUS DESIGN

VALUE ENGINEERED DESIGN
SIX 6 INERT COMPONENTS

TWO 2 INERT COMPONENTS
COST750.48 COSTYs0.09

COST SAVINGS $0.48-50.09:$0.39

(U) FIGURE 3
[05MM XM603E | APLRS PROJECTILE
RELAY AND DETONATOR HOUSING LOADING ASSEMBLIES
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(U) FORGED REAR BOLY

The R&D version of the rear body of the XM603 Projectile specified AlSI
4140 alloy steel bar stock which required excessive amount of machining to
meet the dimensional requirements. Under the APE program, it was determined
- that the rear body could be made economically from an 4140 alloy steel
forging.

The 4140 alloy steel forging design proved to be reliable in hallictic

tests under all extreme conditions and under excess pressure. As a result,
the forged rear body was incorporated into the TDP for the 105mm XM6U3E]
APERS Projectile. Metal parts suppliers for the FY68 procurement utilized
forged rear bodies for the LP of the projectile metal parts. Figure 4 is
a sketch of a blank forging showing minimal metal removal.
‘/ D NN S S S r-~“4T““““‘
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(F'——— —_— —— s e .
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(U) FIGURL 4
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(U)_FORGED (IMPACT LXTRUDED) fRONT BODY

The use of a forged (impact extrusion) aluminum front body as an
alternate to bar stock or heavy wall tubing was investigated. Both
static and dynamic testing proved that the forged aluminum front body
would fracture and open up as intended on functioning of the XM86
Detonators. As a result of the successful testing program, the use of
an aluminum forging was specified in the TDP.

The two firms which fabricated the metal parts for the FY68 buy
availed themselves of the reduced cost resulting from the use of forgings.

A drawing of the rough forging blank (Figure 5) shows the minimal
amount of metal removal required by a properly designed impact extrusion.
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(U) FLECHETTE-WEAVING MACHINE

The key to mass productiorn of the XM494L3 Cartridge as well as all
other Beehive rounds is the ability to process flechettes rapidly into
loaded bay assemblies. 7o meet this capability, a flechette-weaving
machine was conceived b. P'icatinny Arsenal engineers. This machine
(Figure 6) exceeded all production expectations and is recognized as a
major technological breakthrough.

Wik TACKs @

o BOWL FEEDER (1)
(oiese—)

C)tnxrmmamaro-———-——
ACTUATE THREAD QUIDES

(©) THREAD GUIDE

(WY FIGURE o
FLECHETTE LOADING. MACHTTNE




This machine weaves tlechettes into a thresded belt, bandoleer style
(Frgure 7) which tacilitates loading into bay dusemblies.  The tlechettes
are alternately positioned nose-to-tail in the belt by weaving with 0.007-
inch-diameter nylon thread.  Tests proved thset the optimum packing denuity
ot the payload can be obtained by use of the woven belt. Dynagmic tenting
proved that weaving the flechettes did not adversely aftfect distribution
ot the payload when the round functions.
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With minor variations, this machine was adopted by every Beehive metal
: parts producers as the standard production method tor packaging flechettes.

The high-speed production method developed under this program had a
significant impact on the rapid production and deployment of bLeehive munitions
for howitzers, recoilless ritles and guny.  Other services which utilized
the concept of weaving tlechettes to expedite loading were the Airv torce (for
the 2.75-inch rocket) and the Navy (81mm MA-120 Mortar). This single break-
through resulted in cost savings ot $3.6 million validated in Y60 and $14
million follow-on savings in FY67 -- which is in excess of 18 times the
$990,000 expended for the APL program.

. Four-Wheel Flechette Forming Machine

. A study was performed to determine the teasibility for mass production
1 of a four-wheel rotary flechette-forming machine fabricated under a previous
| contract (Figure 8). This machine, with a capacity of 4,000 flechettes per
minute, will replace approximately 10 modified nail headers presently used.

(0D I BN YN
POUR=WHET D FLECHETHE TORMITG . MACH NG
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e development continued under thrs contract  Also, the machine
was further wmproved by addition of a cooling and lubricating system to
lubricate and ma'ntain the dies at a constant temperature  The resulting
small priot fot ov tlechettes proved vts feasibiiity  An ggaitiona)
contract provided tor 1nvestigation ot various materials, tool stee)
hardness, and turther tmprovement ot design A final production 1un
was conducted using punches ol design and material developed under the
previous contract and 1t was determned that additional minor refinements
to the punch design would be required betore the four-wheel machine
could tully quaivty tor continued production usaye

24
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(U) ADDLTIONAL GERLELTS FROM AL 110810 |

Ay a revult o1 Lhe Lua.nnuiu;l'.u} reanthonu g 0 L theltiod ot
assembiing tlechettes, urgent requirements (LUFE L soulhicast fsra) 1o
105me AMvde APLKS-T Cartridge; Y0umm Mu2d  APRE -7 Car Urodage s 9One
XMOGULT Camister and 90mm MMO80ET APLES-T Cor tridue were crjeditious by
fultilled

As indicated, this method ot asseabling Ticcheties was a. 40 wsed
to meet production requirenments tor munmiLions oulside the leper tient ot
the Army -- specrfircally, the 2 76-Inch WDU-4%/8 Flooncette warbicad tor
the Arr Force and the 8lmm MK 120 AFLRS Flecnette Mer tar 1ot the hav,

In addrtion, this pranaiple not only 1nogased the brodullion
potential ot these munitions, butl also ro wited 10 Cost sa.inus 16 the
required machinery.

The cost of the fiechette-loading wach e developed during thie A
program 1s less than $10,000 and 1t produces tiechettes at o role of
2,000 parts per mnute. Compared Lo an eartier noded 1o meet BLD
requirements costing $20,000 which operated at a4 rate ot 100 yasts per
minute, the production capability Tor an expenditure 10f Capllal
equipment has been 1ncreased by 40 times

It 1s noteworthy that the basic concept 1or new KeyInag syster ang
the flechette manufacturing and loading devices previousiyv 111ust ated
were conceived by Picatinmy Arsenal! engineers (1or which patent
apnlications and patent allowances have been assigned).

As a result of the APL Program's completion prior 1o the DTnainheer ing
Test,Service Test (LT/ST) phase, the design will be uwsed durinag 07 37
This has the advantage ot T1C of the desian pranned tor production i
should be noted that production of this desran has aoue throuweh the
shake-down period due to an P requivement, and hroject:les tor £1087
were manufactured by the LP producer Inaddrtron, the PEOAMOQ30
Projectile contains approximateiy 500 more tlechettes than the AMeD3
round -~ resulting 1 wmproved ettoctiveness

Furthernore, many ot the desrgn concepts moven do ona this proara:
are applicable and are scheduled to be phased 1nto other Beehirve munition
Ttems, as they are tested and rmpiementod SINCC every "Tem experlences
ditterent setback and spin forces 1nherent -n the partrcular weopon
system, va tistic testing and moditication ot these chanaes @ ¢ 1 equired
on an end-1tem basis

e —— e



Addaitional production improvement programs are planned tor other
Beehive rounds For a long time, Beehive ammunition had th reputation
of berng costly  However, PL measures of this type have s1 1ificantly
reduced the cost of these complex 1tems 1o a point where 1t no lonyer
represents a logistic block. Production of thes ammunition can now
be based solely on User requirements

ey 4
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(U) SUMAARY OF THL COLT Bl ALDOWN
BETWEER

R&D AND PLPROJLCTIL: Ve, Ok

Labor L alior Molerlal Malertal
i Hours Hiyur e, Lost Lost
Nanie 0T Part Poror At ten Py Lrier
To PE Pr Tu 'L P
study sludy Study STudy
Body, Front 0 26 G 26 $i0 30 S5 05
Body, Rear 09 0 69 S 7 04 &7 40
Adapter, Fuze 017 014 S 140 S1 24
Rotat'ng Bands (3) 0 009 0 009 $ 189 S &9
Detonator Housing 0 014 0 0:0 S 0013 SO G
Plug, Retainer | ===--- mm e S007 § ------
Rubber Cushions (2) | ===mme} mmmmm- SO0 2 4 e-----
Preformed Packing 1 emeee- e ST 06 1 =e--e-
Detonator Spacer 0 004 0 005 S 0 007 S0 07
Flechettes (5,000) 0 07 0 0 S 160 $1 60
Outer Spater, Bay 1 0.64, 4§ 0 C3 S 0 95 S0 44
Oute: Spacer, Bay 2 00s/4 5 0044 } SO B SO 51
Outer Spacer, Bay 3 0 074 0 G55 S 0 &3 SO 2%
Outer Spacer, Bay 4 009, § U Ch5 S i 52 NUNCH
Outer Spacer, Bay 5 0 656} 0 020 S0 68 <0 G9
Outer Spacer, Bay 6 0050 3 0020 4 S0.68 S0 0°
Quier Spacer, Bay 7 0 056 f 0 020 S0 5 SO0 69
Front Disc 00z ¥ 002 S 0 06 S0 06 j
Inner Stacar, Bay 1 003 1 002 S 0GR SO 06 j
Inner Spa.er, Bay 2 0022 1 0061 S0 08 SURE |
Inner Spacer, Bay 3 0 02¢ ¢ 00T, S0.9 NUBE E
Inner Gspacer, Bay 4 0 u'e § UNU R BN NUBRY i
Innes Spacer, Bays 5, 6 & 7 : 0 035 : 0 0ss 1 5030 SO 20 :
Payload Ejection Piston i 0 03b ) 0.009 S 0 37 §D 22 1
Rear Fiush Tube 0 0ba ¢ 004 y 50 30 S0 a0 i
Front Fiash Tube u««-w«g 0 004 e SO é
Propeliant Lavity L ner smee-- ) 0GT seeemes SO 0585 :
Propeltant Cover pooU Q0 0004 s 0 04 g S0 03
Support, Bay 1 P03 AN SO0 6y 016
Support Bays 2 & 3 Cooe 700 PS04 ] S0
Suppo-t . Bay 4 g 0 0b3 » 0 0so 3 S A E S0 ;2
Support, Bays 5 & 0 o006 - 0 0ie 5y G20 S0 20 ‘
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Labor lLabor Material Material

Hours Hours Cost Cost

Naime of Part Prior After Prior Ater

To PE P lo PL Pl

Study Study Study Study

Rear Body Keys (2) | =--e-- 0.032 § ------- 0 06

Marker Bag } --e-e- 0.002 { ------- $0.06

Marker Dye b e b e $ 0 02 $0.02
Marker Dye Assembly | ------ 0.006 § ------- § -v----
Inner Spacer & Front Disc Assembly | 0.004 0.004 )} ------- 1 ------

Plug 0 014 0.014 $ 0.03 0.03
Disc 0.0007 § 0.0007 § $ 0.00 50 002
Plug & Disc Assenbly 0 017 0.017 § ------- % —---u-

Cushions (&) 0.002 0 002 $ 0 05 $0 05

Protective Paper l == | -mee-- $0.02 $0. 0

Base Charge Parts Arrangement | ------} -=---- S0 24 S0 24

Gasket, Closing Plug  } =---nn | -=----- S0 03 $0.03

Closing Plug 0.004 0.004 $ 0 3 $0 06
Body Assembly 015 015 4 --emmem 0 —eeemn
Bay Assembly, Bays 1-7 0 36 036 § ------- & ------

Payload EjectionPIston Assembly 00 0.01 1 S0 01 SO O
Base Charge Loading Assembly | ------ 0003 § coomeee b oo
Ejection Charge Loading Assembly 0 008 0.008 § ------- § ------
Assemble Projectile 0 23 0.25 4 —~-e-ee @ oo
TOTALS | 3 265 2.540 1 $32 462 $20.367
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COST CAMPARISON

R&D XM603 PE XM6O3EL Net,
Projectile  Projectile saving
Material Cost $32.46 $20.37 $12.09
Direct Labor @$3.50/hr 11.43 8.99 2.5L
(3.26/hr) (2.54/hr) (.72/hr)
Burden @235% 26.86 20.86 6.00
G&A @ 10% 7.08 5.02 2.06
Profit @ 10% 7.78 5.52 2.26
Unit Cost $85.61x $60. 69+ $24.95

#Cost comparison of the two projectile versions was made as a part
of the APE study and was based on an annual production quantity
of 84,000 rounds (7,000 rounds per month).

Reduction In Labor Manhours:

$3.265 - 2.540 = 0.725 x 100 = ©22.2%
3.265 3.265

Reduction In Raw Material Cost:

$32.46 - 20.37 = $12.09 x 100 = 37.2%
$32.46 $32.16 -

29
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