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Tyrus R. Cobb, Jr.

Graduating from the US Military Academy in 1962 with a BS in engineering, Mr. Cobb was commissioned a
2LT of infantry. He served as a platoon leader, company commander and battalion operations officer in
various active Army units, 101st Airborne, 7th Infantry (Korea) and 2nd Infantry (Korea) divisions, as well as
operations officer for the 197th Infantry Brigade at Ft Benning, GA. He was a battalion advisor to
Viethamese paratroopers in 1968 and an instructor at the US Military Academy from 1970 to 1973. For five
years, he was the Chief of the Requirements Analysis Division of ARDEC’s predecessor, ARRADCOM.

Cobb retired from the Army in 1983 and joined ARDEC’s civilian ranks, as an R&D Engineer, in 1985 in the
Directorate of Business Operations managing the RDTE Branch. He is currently serving as Chief of
ARDEC’s Requirements Analysis and Concept Definition Team.

Mr. Cobb graduated from the Infantry Officers’ Basic and Advanced Courses and the Army Command and
General Staff College and holds an MA in geography/earth sciences (Un of TX at Austin) and an MBA
(Florida Institute of Technology). His awards include the Combat Infantryman’s Badge, four Bronze Stars (3
for valor), the US Presidential Unit Citation (Tm 162, RVN), the Purple Heart, the Legion of Merit, two
Meritorious Service Medals, two Army Commendation Medals, the Expert Infantryman’s Badge, Senior
Parachutist wings and the Ranger Tab.

Mr. Cobb is an Elder in the Presbyterian Church (currently Lay Pastor program lead), a Life Member of
Kiwanis International and a member of the Association of the US Army and the National Defense Industrial
Association.

Ty married Beverly York in 1962, and they have two married children, Christine and Ty lll, and three lively
grandsons.

ARDEC - Armament Research, Development and Engineering Center
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Counter-Insurgencies thru Smaller Scale
Contingencies & Urban Operations

TYRUS (Ty) R. COBB, JR.
LTC (retired), Infantry
Deputy to the Commander, ARDEC

Did You Help the Warfighter Today ?





Counter-Insurgencies thru Smaller Scale
Contingencies & Urban Operations

Presentations

AMC

Mr. Ty Cobb, ARDEC, “The Sub-Spectrum”

« SGM Ralph Kluna, “Stryker Brigade in Smaller Scale
Contingencies”

« MAJ Thomas Bradley, “Reflections on OPERATION APOLLO”

« SSG Lonnie Schultz, “An Infantry Squad Leader Reflects on
OPERATION ANACONDA”

« MSGs Ryan & Carey, “The Sniper in the Sub-Spectrum”

« CPT Keith Singleton, “Infantry Needs for the Sub-Spectrum”

« CPT Rapisarda, “USMC Urban Warfare Operations & Tactics”
« Mr. Richard Smith, “Equipping the Future Soldier”

« Mr. Scott Myers, “Objective Force Warrior Program”





Counter-Insurgencies thru Smaller Scale
Contingencies & Urban Operations
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The Sub-Spectrum:

Counter-Insurgencies thru Smaller Scale
Contingencies

TYRUS (Ty) R. COBB, JR.
LTC (retired), Infantry





Counter-Insurgencies thru Smaller Scale
Contingencies & Urban Operations
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AMC

Army Mission Essential Tasks

* Close with & Destroy Enemy Forces
« Shape the Security Environment

* Respond Promptly to Crisis

« Conduct Forcible Entry Operations

« Conduct Sustained Land Operations
* Provide Support to Civil Authorities
« Mobilize the Army





Counter-Insurgencies thru Smaller Scale
Contingencies & Urban Operations

W

AMC

Army Forces Accomplish Missions by Combining &
Executing 4 Types of Military Operations

= Offense
== Defense
== Stability

== SUpPpPOrt

In Joint, Multi-National & Inter-Agency Environments





Counter-Insurgencies thru Smaller Scale
Contingencies & Urban Operations

AMC

“Full Spectrum Warfare” is a Sub-Set of “Full Spectrum Operations”

" Global War (with/without WMD)

Regional War
Major Theater War Full
Full Smaller Scale Contingencies > Spectrum
Spectrum < Insurgency/Counter-Insurgencies Warfare
Operations Stability Operations 25
Peaceful Competition

ot Civil Authority Support





FULL SPECTRUM OPERATIONS

AMC
Military General i~
Operations US Goals Offense Defense Stability Support
Fight
War g
Win War
Deter War
&
5 Resolve
Military Conflict
Operations
Other Than
W Promote
ar Peace
(MOOTW)

MTW = Major Theater War; SSC = Smaller Scale Contingency;

PME = Peacetime Military Engagement







The Stryker Brigade Combat Team (SBCT) i 4l

And Small Scale Contingency Operations

1st Battalion 239 Infantry
(Tomahawks)

SGM Kluna
Operations Sergeant Major
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And Small Scale Contingency Operations a

FULL SPECTRUM OPERATIONS

Military General ili
Operations US Goals Offense Defense Stebiy Supper
Fight
War And
Win War
Deter War
And
N Resolve
Military Conflict
Operations
Other than
War Promote
Peace

Where does the SBCT fall into this chart ?





The Stryker Brigade Combat Team (SBCT) i 7

And Small Scale Contingency Operations

A -
MY e i

Grbuhd
Assault
Convoy

The SBCT is capable of deploying using
every medium available. All forms of
deployment have been validated during two
CTC rotations and internal deployment
exercises. The SBCT can place sufficient
combat power in theater in 96 hours or less.
Additionally, the SBCT provides Combatant
Commanders with a force capable of
conducting early entry operations.






The Stryker Brigade Combat Team (SBCT)
And Small Scale Contingency Operations

Mobility Firepower Protection Leadership Information
» Speed * Small Arms * Armor * Infantry * FBCB2
* Agility * RWS * IBA « Cavalry « ABCS
* Stealth * Mortars * Artillery * UAV
« ESV w/ MICLIC « ATGM * Prophet

* Javelin * FOX

See First
Understand First
Act First

Finish Decisively

The SBCT applies the elements of combat power to effectively execute
the operational template for success.





The Stryker Brigade Combat Team (SBCT)
And Small Scale Contingency Operations
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Vignette 1

While moving into
position PROPHET
receives enemy radio
transmission
identifying Strykers in

the AO. Friendly forces |

stop movement.

|
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The Stryker Brigade Combat Team (SBCT)
And Small Scale Contingency Operations
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The Stryker Brigade Combat Team (SBCT)
And Small Scale Contingency Operations
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The Stryker Brigade Combat Team (SBCT)
And Small Scale Contingency Operations
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The Stryker Brigade Combat Team (SBCT) w A
And Small Scale Contingency Operations S

Road to IOC

JUN 02 Battalion begins receiving STRYKERSs

JUL/AUG 02 PLT EXEVALS

OCT 02 TOMAHAWK THRUST (Company collective training)

OCT 02 Corps Warfighter SIMMEX

NOV 02 CO EXEVALS

DEC 02 BN EXEVALS

JAN 03 Leader Offsite TTP training

MAR 03 Desert Strike BDE FTX (NTC)

APR 03 Arrowhead Strike | CTC rotation (NTC)

MAY 03 Arrowhead Strike Il CTC rotation (JRTC) /






STRYKER
INTEGRATION
IN THE URBAN
ENVIRONMENT







Operation APOLLO

Canadian Observations on
Operations in Afghanistan
February — July 2002
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Threats — Taliban/Al Qaeda

Sniper/Incursion Attacks
Ambushes
Rocket/Mortar Attacks
Ines

e The Threat of M
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Threats — The Neighbours

« Taliban/Al Qaeda in Detainee Facility

« “| wonder what property values are like living
next to a Maximum Security Prison”






Threats — The Environment

* Leshmaniasis
« Snakes and Insects
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Observations —
Full Integration

« As a Coalition
Partner, US Military
Did Not Hold Back

— Access to US
Resources

— An Amazing
Experience

ORERATIONSENDURY





Observations —
Firepower

 Modern Sensor Systems Provide
Outstanding Capabilities right down to

Soldier Level

 Night Vision Gear for the Soldier
— Mated with appropriate pointers or designators
Thermal Observation Systems. Our weakness

— Qutside the Reconnaissance Company, thermal
was limited to our Platoon Anti-Armor Systems

Vector Binoculars
Designators

All-weather sensors (dust and night) and
shooters
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Observations —
Firepower

* There Are Never Enough Long Range
Shooters

— As the Enemy’s stand off capability increases, so
does our requirement to respond appropriately,
using either patrolling or firepower and observation
(or a combination of both)

« 25mm Cannon, Anti-Armor, Snipers
— Get standoff to degrade accuracy

» For the Infantry the deliberate application of long range
fires is an outstanding force multiplier (.50 or 7.62 mm).
We need more:

— But Marksmen or Sharpshooters appropriately equipped will
provide much of this capability and should be down to the

platoon level
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. SUSPECT BEHIND
WALL

O PERATIONSEND URINCIEREED O





Observations —
Firepower

« The Capability To Deliver Firepower
(Direct and Indirect) In Adverse
Conditions Must Never Be Forgotten

— Just because we cannot fly and observe or
kill the Enemy, does not mean that he will
respect this limitation on us

» All weather systems and teams are the key
— RISTA
— Effective Direct Fire Mated to RISTA
— Mortars/Field Artillery

0O PERATIONSEND URINGYEREEDOM






Observations -
Firepower

— Rules of Engagement and employment of
assets should mirror systems capabilities
« Direct Fire Systems must match the capabillities of
Observation Systems

— Why see something if you don’t have a response
capability to engage and destroy the target

» Delivery and Control of Unobserved fires
— Through Target Acquisition Radars
— Surveillance Radars
— Electronic Warfare Systems
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Observations —
Firepower

« Collective Training is a Must

— Must be Continuous and Appropriate to All
Elements

« FIST, ETAC, Engineers and Logisticians need
to train with the other component parts to ensure
awareness of skills on both sides

* Weak Links cannot be tolerated in any
component parts, exposure to equipment,
doctrine and training ensures that everyone is a
Warfighter!
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Observations —
Firepower

 Coalition Partners Must Ensure
Training Standards Are Recognized By
Key Allies

— Control of Fixed Wing Aircraft
* Not an issue with Aviation
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Observations —
Firepower

« Communications

— Appropriate and compatible
communications equipment is a must for
ensuring access to Firepower

« Secure or Datalink
— Frequency Hoping Compatible
e Should be addressed by any coalition partner
hoping to work shoulder to shoulder with the US
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Observatnons —
Combat Supplies 3

e Sustainment over 12 Ti
difficult

— Use of Civilian Courier Servic
delivery |

+ Ljke it or Not, Batteries Need foBe = " *
Considered as a Combat Supplyltem
— Without our nght Vision and.Cominunications

Equipment wgpgccpne a World Wnll Army

ey
C s Lt

S was
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- Observations —
Firepower For The Domestic Front

« Embracing thé . Special Thanks To:

Media Works! Stephen Thome (CP)
: | Garth Pritchard (Fearon)
— Tell Canadian ~

Stories to Canadians L ¥ PadlC Qﬁd(gz; |
— A Link for the Mike Vernon (CBC)
Families At Home Paul Workman (CBC)
Kevin Brown (CBC)
Jim Farrell (Southam)
- CF Combat Camera
=== US Combat Camera
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A Co 4-31 Squad Ops
and the War on Terror

25 June03






Agenda

« Background
— Organization
— Weapons
— Training
« \War on Terror Chronology, Operations
* Equipment AAR
« \WWeapons Considerations

* Questions






4-31 IN Organization

|>A<| (34/0/534)
HHCIXI (19/0/162) A I?K (5/0/124)
Cl

T 7] T T
Pl AU ARE

AxTOWs 4x81mm 6xJavelins 2x60mm

SPT






M4 Carbine (MWS)
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.\V@Wf/ M249 Squad Automatic Weapon
)T 2 7~

PAQ-4C

SHORT BARREL

Caliber: 5.56 mm
Rate of Fire: 750 rounds per minute
Max Effective Range: 800 meters
Weight: approx 17 lbs

d

COLLAPSABLE BUTTSTOCK
100rnd SOFT AMMO POUCH






Medium Machine Gun

M240B

Caliber: 7.62 mm

Max effective range: 1,100 meters

Rate of Fire: 650-950 (cyclic)

Weight: 27 Ibs (plus 20 Ibs for tripod/T&E)






Battle Focused
Physical Training:

* Daily PT: 0700 - 0815, Year Round
« Battle Focused
Combatives
Rope and Cargo Net Climb (Do Weekly)
Litter and Water Can Carries
* Foot Marches (Weekly 4-6 Miles, Quarterly 15+ Miles)
4 Mile Run Standard- 36 Minutes
* Pull-Ups (6)
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* Close Quarters Marksmanship (Quarterly)
« Zero & Qualification: M4, M249, M240B (Semi-annually)






Live Fire Expertise

-Day and Night

~Train with slice

—Frequency:
~Squads—-Quarterly
-Platoons—Semi annual
~-Companies—Annual






1 -Squad and Platoon Battle Drills
trained quarterly

~-Mountain Leader Close Combat
Certification Course (MLC4): 1 x
leader per squad

-4-31 IN selected to conduct MOUT
demonstration for Army CoS






=]
@;% CHRONOLOGY

(10of9)

11 SEP — The Terrorists Strike First
11-12 SEP - Defense of Ft. Drum

*Prepared to Assist Civil Auth. in NYC
13-19 SEP - “Stand-by To Get Ready”...
20 SEP - Assume DRF1, Prepare To Deploy.
23 SEP - 1400Hrs, Phonecall:
“Could You Deploy a Company w/in 2 Hrs?”






CHRONOLOGY

(20f9)

26 SEP - 4-31 Directed to Form “TF Polar Bear”
« 4-31(-) plus 1 X FA Battery,1 X ENG Co,
2 X ADA Batteries
* TASK: Force Protection QRF

2 OCT - A/4-31 Advance Party Deploys to Kuwait
15T Overseas Deployment by 10™ MD
iIn War On Terror

4 OCT - TM A Main Body Deploys
« Organized with 5 Platoons (to make 3)
« TASK: Force Protection at Camp Doha,
Escort Troops & Equipment, Prepared to
Send 1 X Plt to Camp Asayliya, Qatar






Life in Uzbekistan






CHRONOLOGY

(30f9)

25 NOV - 10™ MD HQs Alerted for
Deployment to Karshi-Khanabad,
UZ as “CFLCC - Forward”

28 NOV - Warning Order: 1 X Company
to K-2 for CSAR/QRF
» C co Begins PACK OUT Il

—— e IE—— e eea—

1 DEC - A co Remains at Camp Doha, KU
« 3/B Remains at Camp Asayliya, QA
» AT Plt at K2, UZ and Baghram, AF

7 DEC - DIV Warning Order: 2 BTF(-) to
Deploy by 1 JAN






10-17 DEC - Bn CDR & CSM Visit 4-31
Troops in Kuwait and Qatar
 Planning for Deployment of

2 BTF Continues

e Operation PACK OUT IV

19 DEC - C Co Deploys w/ HQ, 2 BDE
* TASK: Security Ops in UZ, o/o AF
* Rest of Bn to “Follow in Days”

CHRONOLOGY

(40f9)

26 DEC - TF Commando in MES -
Sheberghan Prison
* Air Priority shifts to 1015T
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CHRONOLOGY

(50f9)

3 JAN - G3 Update
« Situation Fluid, Airflow “Unlikely”
 Plan now to relieve 1-87 early FEB

4 JAN - DOL: Aircraft inbound 8 JAN!
e Decision: Not Now... Walit...
* De-palletize & Download Vehicles

MES Base Build-up
24 JAN - Warning Order: Prepare to Move () A

.

» Mid to Late February
* Bn PACK OUT V...Cautiously!

P

17-26 FEB - Command Visit & Site Survey |
to K2, Bagram, Kuwait |
» Operation Anaconda Planning
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(60f9)

2 MAR - Opn Anaconda Begins

3 MAR - C Co at K2 Ordered to Bagram

4 MAR - A Co at Doha Ordered to Bagram

5 MAR - C Co & AT PIt Committed to
Battle with 1-87

7 MAR - 4-31(-) Ordered to Bagram
* TAC Initially, Then Rest of TF

14 MAR - C Co Withdrawn to Bagram
* A Co Air Assaults to Clear “Whale”
* Bn TAC Arrives Bagram

16 MAR - A Co Withdrawn to Bagram
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OPERATION ANACONDA
SHAH-I-KHOWT VALLEY






OPERATION ANACONDA
OPN HARPOON






CHRONOLOGY

15-16 MAR - First Mission to TF 4-31
* PIt Air Assault to Recover U.S.

Mortar Cache

16-17 MAR - Planning for Operation

Polar Harpoon

(70f9)

= . 18-19 MAR - Opn Polar Harpoon

« OBJ Siberia - Takur Ghar

» OBJ Glock - Upper Shah-I-Khowt
& Ginger Pass
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CHRONOLOGY

(90f9)

20-23 MAR - Squad & Platoon Missions

424 MAR - 3 APR - CTF MTN Reserve

26-29 MAR - Opn Predator Lightning
« SSE in “Ginger Pass”
« Working with 3 SFG & AMF

30 MAR - Chairman Karzai Visits
Bagram






OPERATION
PREDATOR LIGHTNING






OPERATION






CHRONOLOGY

(90f9)

4-12 APR - Redeploy TF 4-31 from
Afghanistan

15 APR - Welcome/Awards Ceremony

16-20 APR - Redeploy 3/B from Qatar

f@
™
-

) -
7 17 APR - 1 MAY - Block Leave

[ D\
"= 1421 MAY - Exercise Polar Peak
g & » Task Force Air Assault
‘ » Squad & Platoon LFXs
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EQUIPMENT
AAR - SUSTAINS

+ NVGs - One/Soldier - PVS14 monocular preferred over PVS7
+ Aiming Lasers - One/Soldier - PEQ2 preferred over PAQ4C
+ Optical Sights - One/Weapon

+ Body Armor - Interceptor is good

+ SMAW-D Bunker Buster

+ Goretex clothing

+ MBITR radios

+ Vehicles - MGATOR - the old “Mule™ has finally arrived
- HMMWYV s Awesome

+ Chinooks






EQUIPMENT

AAR - IMPROVES
- Optical Sights - Need one without batteries or on/off switch

- Team & Squad Intercom - ICOM is fragile, not Army standard
- GPS - The civilians have figured it out
- Goretex - Make it quiet
- MGATOR - Need more
- HMMWYV - Replacement should fit inside the chinook
- SATCOM Capability - Radios complex, bulky, immobile
- Need more channels and bandwidth






Weapons Considerations

- Lethality (5.56 mm)

- Weight (MGs, Mortars)

- Range (60 mm mortars)

- Optics—Batteries, FOV vs Power






Questions







Snipers & Observers
Current Operations
Looking Towards the
Future

MSG Carey @





Who has snipers?

Infantry (Army / Marine)
— Bn Level - Section or Platoon
— Brigade/Corps - Platoon / Company

SOF(Army / Navy)

— 2 per Det
- Rangers - Platoon +

MP / SP /| AFSF /| CG
- SRT /| SWAT 2 -3 Ea
— Coast Guard

Stryker / Land Warrior
— Rebirth of Designated Marksman?




http://www4.aixgaming.com/opend/USSOCOM_Training/d_sft03?full=1



Who is Selected for
Training?

Above average intelligence
Self-Disciplined

Independent

Physically Fit

Mature

Demonstrated talent

Cleared by a DOD Psychiatrist
Primary or Additional Duty





Training Snipers

- 3 Marine
- 3 RA
- 1 ARNG

e 2 to 8 weeks in length

e All provide training in the following:

— Precision Shooting Skills
— Observer Skills
— Field-craft Techniques

e Sustainment Training






Operational Area

e Global

e Permissive
* Semi-Permissive
e Non-Permissive |






Operational Employment

e Conventional  SOF
— Two Man Team - Two to Four Man
Team

— Mutually Mav h

Supported - ay have
ik support

- Limited t_° '-95 — Full Spectrum
communications Communications

— C2 Limitations - C2 accessible

— ROE Dependent — ROE Dependent

— Short Duration — Long Duration





What Snipers
Provide Commanders

Combat / Real-Time information
Reconnaissance

Supporting Fires

Precision Fire

Threat Elimination

Force Protection

Rapid Coordination

Increase to Sphere of Influence
Decreased Risk of Collateral Damage





Current Capabilities

Digital & Video Imagery (SOF)

Precision Fire

— 100-400M on Limited Exposure Targets
— 800M on Personnel Targets

— 1200M with Specialized Weapons

Hard Target Interdiction
— Soft Vehicles /| Equipment 1400-1600M

CAS / FO





Current Limitations

Weather — Wind & Mirage
Visibility

Ammunition

Weapon systems

Equipment Compatibility

Training

Soldier Load

Proper Fielding of New Equipment





Current and Near Term
Projects

e MOD 12 MK 0/1 (SPR)
— 77gr Match BTHP






Current and Near Term
Projects (Cont.)

e MOD 11 MK 2
- AA11 & Subsonic 7.62






Current and Near Term
Projects (Cont.)

e XM107 Interim Fix - M82A3
- A606 Raufus






Current and Near Term
Projects (Cont.)

e Universal Night Sight Kit
— M3LR 3-10 Day Optic
— McCann Rail (1913)
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http://www.horusvision.com/pr_ac_k4000.cfm?sku=AK40

http://www.horusvision.com/pr_ac_k4000_lg.cfm



Future Weapon Needs / Ideas

Retrofit SWS’s w/Suppressors
Retrofit SWS’s w/Adjustable Stocks
Tactical Sling

Hard Target Rifle (XM107)
Counter-Sniper / Long Range Rifle
- Magnum .338 Lapua

— Suppressed

Hyper Velocity Sabot / Rail Gun

— > 6000FPS

— Monolithic Projectile, DU, AP/HE
Gyroscopic Stabilization of Weapon System

Ballistic Computer Integrated to Stock /
Scope





Future Ammunition
Needs / Ideas

e Monolithic /| Mixed Metal Bullets
e Better Sub-Sonic Rounds

* Frangible Rounds

e Raufus Type Round (.338 / .300)
e SRTA / Simunition Rounds

e IR/ NVG Marker in Bullet Tail

e Labeling of Ammunition





Future Optics Needs

 Integrated Optics

— Spotting Scope / LRF / Designator /
Illluminator / Camera

— Day Rifle Scope w/LRF / BC Link

— Thermal Rifle Sight with LRF / BC Link

— All optics should be capable of
integration of Data / Video and
communications equipment

— Low Light Digital Displays for scales
— Tactile / Large threads & connectors
- Common Batteries





Design / Development
Considerations

Solicit and get operator input throughout
> Lethality / Range

> | = Accuracy

< Weight

Ergonomic

Modular / Integrated Systems Approach
Simplicity

Durability

Versatility

Ease of Sustainment / Maintenance
Quality Control





Questions /| Comments











Projece Off cer, Small Arms Division
Dirseie dLE of Co a.D,eIpments (DCD)
U'SyATmyInfantryiCGefiter (USAIC)
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DCD Small Arms Evolution

(1 of 2)
Existing Systems Emerging Systems Objective Systems
2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

ifications or New Personal Defense Weapon

" Future Combat Rifle (FCR)

(Variants & Lethality Modules)

Obiectivé Indiv‘idual Combat Weapon

Semi Auto Snip

(OICW)
|

er System

m Infantry . . . On Point for the Army






DCD Small Arms Evolution
(2 of 2)

Existing Systems

Emerging Systems

Objective Systems

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012 | 2013 | 2014 | 2015

12 Ga Pump Shotgun

FCR
(Lethality Module)

FCR

(Auto Rifle Variant)

Lightweight Family of MG

JSSAP/PMSW

(OCSW)

}@{ Infantry . . . On Point for the Army






DCD Shoulder Fired Evolution

Existing Systems Emerging Systems

Objective Systems

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

2011 2012 2013 2014 2015
AT-4 (CS)
—M— Urban Assault Weapon
(UAW)
Assessed current
efforts to develop 'E';gﬁ)ss‘;rroerg
objective system » Defeats all three
. target sets
] | |
SMAW-D (CS) BLOCK 2
BLOCK 1
;ﬁ{ Infantry . . . On Point for the Army 4





Urban Assault Weapon Plan

Incapacitate
Personnel
Behind:

8” Reinforced Concrete
and 12” Triple Brick

Current
(FY02-03)

<20lb

No FFE

Light Armor

No FFE | <20Ib

Interim
Alternatives Objective
(FY04-09) (FY06-10)
AT4-CS SMAW-D/CS
Warheads Warheads
Follow
Tandem Wall Through URBAN
Breaker Grenade
FFE <20lb
High
Explosive
FFE <20lb
High ASSAULT
Explosive
Squash Head
Enhanced
FFE <20lb
High
Explosive
Anti-Tank Fire-From- WEA PON

<20lb

Enclosure

(FFE)

}g{ Infantry . . . On Point for the Army






Operational Environment
What are our major concerns of the future battlefield?

-4 Infantry . . . On Point for the Army 6






Small Scale Contingencies Offensive Operations
(Urban Assault Weapon)

Y G
Minimum Range Lethal o e@;@ [N
effects at short ranges L\es Qe;ffo"‘l e\ Ss x
encountered in street-to- || i ey |
street fighting il
Lethality Incapacitate

Personnel Within:

* Bunker
e BN [ . - Walls
| f’“ [ ) « Light Armored
T s Vehicle

Portability Minimize
Weight and Size

allow gunner use of existing cover

}@i Infantry . . . On Point for the Army






Small Scale Contingencies Defensive Operations
(Urban Assault Weapon)

Maximum Range
Support likely

engagement ranges in
complex/urban terrain

K/
N i/ Lethality Incapacitate
N e Cadks e 68/ /Y Personnel Within:
w. %
RN - SR N * Bunker
Munition One-shot, | N  Walls
disposable weapon that - > « Light Armored
any soldier can employ

Vehicle

,.l "_

ivability

Surv Fire from

Enclosures

}K Infantry . . . On Point for the Army
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PROJECT
METROPOLIS

USMC Stability And

Security Operations

(SASO) In the Urban
Environment
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Project Metropolis

Agenda:
— Background to ProMet Experimentation
— General Considerations
— Stability And Security Operations (SASO)
— Major Lessons Learned





 8-10 billion people by
2025

« 55-70% living In
urban areas

« STOM will still
require entry of

MAGTF elms via
urban centers

« MOUT is unigue-can’t
be covered by existing
TTPs and facilities






Three Block War —
Alive and Well

Block Il

Block 11

Block |






USMC Commitments
1980-2003

» 68 Occasions, Marines deployed for
support

e 32 Occasions, Rural Environment

58 Occasions, Urban Environment






Formation of
PROMET

« Urban Warrior (97/99) —
Heavy emphasis on
concepts and technology

 Project Metropolis (99- )-
emphasis on individual and
collective TTPs

» Revised/developed
Instructional materials

« Began TTP development at
platoon combined arms
level

o Started with high intensity
moved to low (SASO)






General Considerations

» Challenges posed by urban battlespace.
— Compartmentalization
— Canalization
— Proximity of civilian population
— Limited effectiveness of fires
— Limited effectiveness ground recon assets
— 3-D battle space
— Time/Space factors
— Rapidly changing threat





Alm

 Transition of Operations In lrag
from High Intensity to SASO

« SASO Method of Operation
— Campaign Plan
— Dominate the TAOR
— Civil Military Affairs

— Intelligence

— Reaction Force






« Campaign Plan
— Deployed for the long haul

— Operational Tempo Vs
maintenance of morale

— Based significant milestones
(political and military
throughout deployment)

— Progressive hand over of battle
[ AO
* Period of vulnerability
« Threat exploitation
« Full grasp of intelligence picture






Dominate the TAOR

“Peace Keeping/Peace Enforcement Ops™ “Stability
Ops” = dominate a piece of urban terrain after the

big fight.
Initial Entry sets the tone
Decentralized version of Nodal Defense

Establishment of a series of integrated
Company/Platoon firm bases

10





Civil Military Affairs (CMA)

Dedicated Civil Military Affairs
— Not sexy, but mandatory
— Media

— Must be senior officer, sole
POC for all CMA, NGOs

— Alleviates shooters from CMA
— Constant link to local hierarchy
— Theme

 Security of this TAOR is a
joint effort, not ours alone

)

11





Intelligence

« SASO is intelligence
Intensive

 Intelligence Data Base
— Hand over of current Intel Data
— Patrol / AARs
— All sources Cell
— Local Limited Intel Analysis at
Company Level
o Administration

— Local labor alleviates Marines
conducting mundane duties
« Intelligence vetting
« Escorted at all times






Reaction Force

« Maintain range of Response
Options
— At various levels
« Battalion
« Company
* Platoon
— Varying compositions






Planning Considerations

* Fire Support

e Human Intel
 Prisoner Handling

» Sleep Plan

« Communications

* Night Ops

« Law Enforcement issues
« ROE

— Advantageous, liberal, common sense
* ‘hostile act or hostile intent’

— Removal of emotion

— Got to prepare the boys ahead of time

— Command interpretation

— Challenge comes after 1%t friendly casualty 14





All forces regardless of
MOS must have MOUT
training-including
leadership

Maneuver warfare viable

Combined arms teams
down to squad level






e Units that execute the
fundamentals are more
successful

« Combat Support Teams
are force multiplier

« Bounding and overwatch

« Must maintain spherical
security at all times

e “Go firm”

« Degradation of
individual skills






« Non-linear battlespace —
no safe rear area

« High ground enhances
situational awareness,
observation, C2, and firing
points

» Reguirement for increased
staff augmentation at point
of contact — Squad &
Platoon

 Rapid transition from
Block | to Block 111 —






Confirmation of BUST
Package

— 39 Bn/ 7" Marines
MAGTF concept sound

Requirement to include CSS
in BUST

Offensive Maneuver In
MOUT

Command and Control in

remains illusive

Fundamentals sound, readily 2
adaptable





Feedback

e “...during UCAX, [we] felt that,...the breadth of
‘“unusual’ events and frequency...was not
representative of ‘reality’ in combat. During
OIF, literally every single UCAX scenario was
repeated at a similar rate and frequency. The
advantage that the Battalion gained from having
had to think through these situations in training

cannot be overstated.”—3' Battalion 7t" Marines
AAR from OIF.

19





Summary

« Long term plan

* [nitial entry sets the tone

« Firm, apolitical stance

« CMA is vital

* Intelligence intensive

 Information led ops with a range of responses
« End state and exit strategy

20






[ds['_'[] UK IST & FIST programs

25th June 2003

Richard Smith

UK Exchange Engineer at OFW TPO Natick
(from: Dismounted Systems Group

Land Systems Department

Dstl, UK)





Technology insertion for FIST
G

(€ \Y

Caxvice experience
Assessment Phase - based on URD
Single Prime
Integrated (core) system
Provision for modular upgrades

°ms Service experience

Scheduled for 2012
BOWMANV2 &DS3 - MG
\&» ':%
Ripe W\/}HIIIIIII‘
Technology

Scheduled for 2015
New Individual Weapon

. - Modular weapon
ARP - Integrated Fighting Systems - Lightweight materials

d s tl 12 October 2011 ‘4&;‘_\ Dstl is part of the
© Dstl 2001 ‘

! Ministry of Defence






FIST 1 Update

* 4 companies bid against the ITT

 BAE, THALES, MARCONI, RAYTHEON

* Down selection to THALES - contract started April

12 October 2011 Dstl is part of the
S © Dstl 2001 inistry of Defence






Dstl is part of the
Ministry of Defence

d S t'l 12 October 2011
© Dstl 2001






Linking to the big picture

« Traditionally digitisation has looked ‘top-down’
* Infantry left as minor players

» UK approach will be ‘bottom-up’
* Improved fightability
 Infantry become major players
« Co-operative engagement

sl ons
L7s
12 October 2011 . .
S © Dstl 2001 inistry of Defence






Linking to the big picture

Traditional ‘top-down’ approach

UK approach

Will allow information to flow
horizontally which will lead
to better fightability and P
co-operative engagement

12 October 2011 &% Dstlis part of the
S © Dstl 2001 | Ministry of Defence
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Objective Force Warrior — Phase |l

Phase IIA — Preliminary Design
Phase IIB — Detailed Design
Phase Il Duration — 25 Months

* Refine system and subsystem design through spiral development
process culminating with a detail design package and 2 TRL 5-6
prototype system of systems for Phase lII.

* Phase IlA includes a Preliminary Design Review (PDR).

» The Objective Force Warrior Technical Program Office, PEO Soldier,
and TRADOC will be a part of the PDR.

« Any weight reduction and power management schemes developed that
can assist Land Warrior Blocks that are currently in development, will be
identified and provided to PEO Soldier.
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Eagle Team OFW Vision

* Soldier-Centric System-of-System Approach

10X Increase In Combat Effectiveness, Area of Influence, and Op Tempo

« Systems Fully Integrated, Interoperable, and Interfaced with the Unit Of Action Systems

* Formations Fully Devolve from UA forces

« Complete Integration and Capable of Independent Operations with Joint Assets

* Soldier Sub-System Modularity to Support Variants for all Soldiers in the Unit of Action

* Improved Battle Management, Command and Control, and Situational Awareness to Soldier SoS
* Enabled by Ubiquitous, Assured Network Communications

* Synoptic Coverage of Blue, Red, Gray Personnel, Systems, and Equipment in AOR

* Distributed, Forward Sensor Fusion (Warrior’s Edge)

* Initial Standoff Engagements with NLOS/BLOS Networked Precision Fires (BLOS Mutually
Supporting Fires)

* Holistic Approach to Soldier Survivability = Agility; Better, Lighter Soldier Armor; Signature
Management

» Complete Ground/Air Soldier and Organizational Tactical Mobility (C-130; UH-60; Man-drivable)

* Enhanced Soldier Performance and Fightability In All Environments - 50 |b Fighting Weight
Through Off-Loading to UGV

* Synchronized Anticipatory Sustainment

. gechnologically Fieldable, Economically Affordable, and Adaptively Trainable Supporting
ystems

EAGLE ENTERPRISE i i
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Eagle Team OFW Lethality Vision

« Initial Standoff Engagements with NLOS/BLOS Networked Precision
Fires

* Ability to Mass Organic Effects/Fires in LOS/BLOS Mutual Support

« Strike Team and Squad maneuver and movement enabled by BLOS

Mutually Supporting Fires
- Combined-Arms Indirect Fires Organic to Squad (60mm)

- Technical and Tactical Fire Control at Squad Level
- Precision BLOS Pointing of Handheld Weapons
- Effects NCO

 Layered Mix of Lethality at Squad Level
- Precision Engagement Specialist

- M203 — Advanced Grenade Launched Munition
- Automatic Rifleman

* No Weapons Squad

EAGLE ENTERPRISE i .
Eagle Enterprise Proprietary
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OFW SoS External Interactions
Lethality }g

Survivability
NC/CSA

Individual
Wepon

Personal
Computer

Slice

- Soldier
WPSM  Armor
CCcC

OFW-SAAS

Type | OFW-So0S
MULE

a.‘?! ll'il FCS
g
Type lll
MULE —_ICV

Sustainability

EAGLE ENTERPRISE i i
Eagle Enterprise Proprietary

A General Dynamics Company for Government Use Only





Strike Team — OFW’s Maneuver Formation

™

S

R :
EN EN RISS

AR
XM-8 XM-29 | Mg XM-8

EGLM EGLM

Training Implications
* Need platform-based computer computational
power for reachback and on-board storage of TMs,
FMs
» Update specialty skills — ADL
* Need ET capability for weapons, robots
* Costs include:
- Facilities
- Training Areas/Ranges
- Installation infrastructure
- TADSS

Baseline capabilities:

» Lowest Level Maneuver Element

« Command & Control of fire team

* Precision Engagement Specialist *
* Indirect Fire PE/Suppression

* Direct Fire Suppression

* Expanded sensor suite*

» Enhanced comms capability*

« Complementary reinforcing effects
» Provide BLOS mutual supports
effects to adjacent unit

» Decentralized sensor fusion

» Self-sustain 24 Hr operation; stows
additional 48 Hrs on MULE

* Technical specialty

Why 4 Men?

* Primarily Capabilities-based
» Buddy system

* Redundant IF systems

* |CV transport

EAGLE ENTERPRISE

A General Dynamics Company
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Eagle Squad — OFW’s Combined Arms Formation

AR B RTIRLLIRLL

Leader Asst SAE Team Team Team UGS +
LDR NCO A B C Squad

Sensors

Baseline capabilities: Why 3 Teams?

« Command & Control of multiple Strike Teams » Permits multi-directional assault

» Dismounted C2/BM/SA tools * Provides robustness to sustain loss

* Organic TTFC, networked fires capability « 3-5 are normal span of control #s

» Decentralized sensor fusion * 4 may be needed for 24 hour ops

* Organic SA and sensor grid management « # Teams are more mission, than TOE

* Organic IF capability (60/81mm mortar) driven

 Expanded ground and air sensor suite; o o

employment management Training Implications

* Enhanced Individual/organizational mobility * Institutional training for combined arms

* Enhanced comms capability at leader level

* BLOS mutual supports effects to adjacent unit » Need for training tools for C2/BM/SA

* Increased area of control and influence * Need team/squad TADSS

O = FCS Type | MULE Variant = FCS Type Il MULE
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OFW Lethality OV-1

m Networked Fires Grid

- Acknowledges Mission Receipt
- IPEDS BM/SA/Fire Clearing (Poss M-I-T-L)
- Tactial Fire Control

- Technical Fires Comp. | Sequential
- Optimal WPNS T ,
Selections
- Message to
Observer
0403_OFW_114_A1 ai Sensors
FCS - K J<
External -TGT ID & IFFN (What)
- Effects Organizationt™ | _1GT LOC (Where)
: - Effect Desired (May Require
- Status reports - available M-I-T-L at Networked Fire Level)
& readiness - Urgency (When Desired)
- Onboard Technical Comp. - Reports Ability to Designate
- Platform Report -BDA
- | can see target - Voice + Data Comms
- | can reach target
- | have proper effect

EAGLE ENTERPRISE i i
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A 10x Increase in Capability Integrated Lethality Suite

T = Team Leader = OICW/EGLM

Range Weapon AR = Auto Rifleman = LWMG
4000m ——Adv. Javelin Gr = Grenadier = OICW/EGLM
3500m ——60/81mm Mortar PE = Prec Eng Spec = FIW
RAAS = Mortar-Metal Storm/OCSW

2500m ——OCSW (RAAS)
2000m ——Javelin | |
1100m ——M240 | 10,000m |

600m ——FIW

450m ——OICW

350m —— EGLM / ~Aleam. 22om

300m ——AT-%
0o ——
Not to Scale

TL
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New & Improved Capabilities (FA Concepts)

Local Sensor Enhanced Personal Protection

Kill the Enemy Before He Sees You

Don’t Be Seen!

Don’t Be Aquired!

———

Don’t Be Hit!

Don’t Be Penetrated!

Squad-Level

=i Applet Viewer: SuoDeviceSimu.__
N ked Lethali
m Networked Fires Grid EtWO ke Et a Ity
- Acknowledges Mission Receipt
- IPEDS BM/SA/Fire Clearing (Poss M-I-T-L)
- Tactial Fire Control -
. . of
- Technical Fires Comp. Sequential
- Optimal WPNS = ;
Selections " :
- Message to - — —
Observger Time Action Action
h-14.00 Infil recon elen Infll recan element |
0403_OFW_114_A1 ai Sensors h-10:00 Setup recon O Setup recon ORP
FCS h-14:00 Infil recon element | = Infil assult elemant
. h-02:00 Infil &z zult eler g Setup recon ORF
% Beagin air covel| [y na:oo Infil assult element | |Begin air caver
9 h-03:00 Commander's Begin air cover Commander's re...
h-00:15 Set up cover fir h-032:00 Commander's re... Setup coverfire
External -TGTID & IFFN (What) Prepare assul h-00:15 Setup cover fire Prepare assult on...
s - Prepare assultan Secure toe-hold p
- Effects Organizationt~" | . TGT LOC (Where) non o, Secure 0210l [ oo Secure toe-hald p Move assult saua. |
————— - Effect Desired (May Require aririn m h-00.08 Move Sseull saus... ! it L
2 g’atus,’epms - available M-1-T-L at Networked Fire Level) 2@ o |[ D]
or?)ad":je'T's rical G - Urgency (When Desired) | A H B | c H| |alle m=f ¢ |[ D] ‘ == |
-Onboard Technical Comp. - Reports Ability to Designate ppiet started Applet started
- Platform Report _BDA T
- | can see target Voi .
- Voice + Data Comms
-1 can reach target Map-based Image_based Site
- | have proper effect mo d el

display display
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OFW Company Task Force (Unit of eNgagement)
1

Personnel: 277

Platforms: 148 INF UoN
| | | | I | * Maint. Contact Teams
XX 'YX XX XX ° PUSh Log to Squads
—- —- — INF * 15 R&S Sections
_- - Adv sensors; comms
o _m HQ - MCM Kits
— <] _- : - Complete Effects Suite
o) . — | Ao
° 0403_OFW_062_A1.ppt _m - NLOS Mortar; MIB

Design Concept Towed Short
- Developed for operations independent of Pers Veh ltems Tons
FCS - fights as a member of Joint Force UoN 277 148 0 407
* Operate in complex, close or mixed terrain
capable ABNBn 676 76 17 509

* Entirely C130J, UH-60 transportable, man-
drivable or autonomous robotic navigation
* Devolved from UA assets w/ MULE variants

LtinfBn 572 45 6 260
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OFW Support to FCS UA Operational Modes

Mounted Vertical Envelopment
« Conduct enroute P&R * Fully UH-60 transportable lethality packages

« Maintain SA and readiness * Operational maneuver capability

nnnnnn
ke Positens

ppppp

'~ - mcs] X

infanty Prep
mmmmmm

Dismounted s/b Mounted
- Operate in restricted terrain
» Gives UA distributed comms,
sensor network

Mounted s/b Dismounted
* Clear threat areas
« Overwatch close terrain =~
* Rapidly mount/dismount

Dismounted
» Operate in close, complex terrain
» Operate in multiple environment
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9 Anti-UAV
Anti-Tank Strike Teams

Out Front L
' KX

(N) o

50 km o ‘
9/

Ny
6 Wolf Pack
Jammers
NLOS m -

\o R&S Group / o m/
‘o Provides Screening, m :
&L S . -

a/s ==hss s o - m : @ Combat Elements UoN Force

\ Occupy Strike Nodes can entirely

e

.4
> 10 be air dropped

/ ~ .
7 N

A (v - Sl
o , / , = .- |

I— NLOS |
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Dismounted Operations - PSO Cobra

C) =8 Strike Node =1 Soldier  Combat Group
" - NC/CSA select Nodes
AR ¢

> _ 1 * Elements move into
i-Mar:] Elesl?le ' Y | position and employ
Ua S e
4 additional sensors

L~

[ I \ \ * Threat found, warning

N - . S8 order issued, optimal Task

N \ ko s / ,) 4 Org identified for mission.
AL T - Teams notified, begin to

virtually rehearse ambush

: : = |
\ y

N

s oy
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Strike Node
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Dismounted Operations - PSO Cobra (Contd)

« Combat Group
NC/CSA select Nodes

e Elements move into
position and employ
additional sensors

* Threat found, warning
order issued, optimal Task
Org identified for mission.

« Teams notified, begin to
virtually rehearse ambush
» Team move to strike
location; C2 and comms
established

* Participants link and
validate 3D SA and CID
issues

» Optimal ambush method
employed






Dismounted s/b Mounted - PSO Viper

3. Infantry Conducts Leaders INF
Recon Moves to Strike Positons

il 4. Strike Teams Execute
Simultaneous Attack at
Multiple Locations

W _ Dismounted
<~ |7 Platoon
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Key Operational Mission Needs

coverage v

Disperse forces '

Fight by teams

Must organize to fight in small

‘ eams

N Must provide them capability to employ:
W * BLOS mutually supporting fires
* Enhanced organic sensors
. * Enhanced NC/CSA

Want wide area : Must disperse forces
t

Must have precision fires with
technical and tactical fire control

DA g

Speedy/timely Must have other than ICV/LP
attack mobility; inter-node task orgs

Orchestrate a — Must include appropriate battle
complex battle area _ staff in organization

EAGLE ENTERPRISE

Eagle Enterprise Proprietary

A General Dynamics Company for Government Use Only
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Purpose of Objective Force Warrior (OFW)

* To develop a soldier systems of systems that provides all combat soldiers with
superior capabilities to accomplish assigned tasks, conduct missions, and win
decisively against all opponents.

* To enable soldiers to conduct dismounted maneuver with load bearing equipment
and load not to exceed 40 pounds over the course of a 24-hour mission, and must
be sustainable with the Unit of Action (UA), which has a requirement to operate
for 72 hours without re-supply.

* Equip all UA soldiers with OFW I and II (LLand Warrior Block III and IV)
systems.

* Develop variants of OFW that balance modularity with multi-functional
integration that provide tailored and effective warrior capabilities for the various
battlefield warrior functions with the UA.

EAGLE ENTERPRISE i i
Eagle Enterprise Proprietary

A General Dynamics Company for Government Use Only






Objective Force Warrior — Phase 111

Phase III — Demonstration Build, Training, and Demonstration (DTD)
Phase III Duration — 16 Months

* Fabricate 50 demonstration prototype systems with a TRL of 6/7 (depending
on final funding levels)

* Train demonstration unit personnel
* Train Government trainer personnel
* Verify system component and subsystem operation and interoperability

* The Army will perform experimentation with Lead Technology Integrator (LTT)
support utilizing evaluation criteria developed during Phase 1

* OFW system of systems tactical level experiments will be conducted by the
Government in realistic operational environments, and will include, if available,
evaluation with other Objective Force platforms such as the FCS and Comanche.

* During the Phase III demonstration, experimentation, and evaluation, the LTI
shall perform analysis and corrective actions as required.

EAGLE ENTERPRISE

. Eagle Enterprise Proprieta
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Mission

-= Improve Weapon Technology
-- Improve Defense Management

-- Maintain a Strong Industry
Defense Team

-- Provide a Forum for Exchange of
Ideas and Information between NDIA
Members and Government Agencies





NDIA Vision

To be the Leading
Defense Association
Promoting Sound

National Security while
Advancing the Best
Interests of the
Defense Industrial Base.






NDIA Profile

== Non-profit, Educational Tax Exempt (Federal)

- 1,100 Corporate Members

- 27,000 Individual Members

- 2,500 Government Members

- 50 Chapters Nationwide

- 29 Divisions/5 Industrial Committees

- 82 National Meetings

- Leader of Defense Association Executives Group





NDIA Divisions

Technology (15) Warfighting (7) Industrial (5)
e Space * Expeditionary e Chem-Bio Defense
e Missile Defense  Undersea Acquisition
. Science & Eng. o Strike, Land, Attack °* Small Arms
e Munitions & Air Defense e Ammunition Producers
« Chem-Bio Defense ° Air Targets, UAVs  Tank & Automotive
e C4ISR & Ranges Producers
 Ballistics « Combat Survivability < Operational T&E

e SO/LIC

 Small Business
 Armaments

* Tank & Automotive  Pyplic Policy (7)
e Bomb & Warhead e Environmental

» Systems Eng. e International
* Test & Evaluation o Health Affairs
e Tech. Information  Logistics

* Homeland Security . egislative Info.

e Procurement
 Gov. Policy

* Night Operations






Affiliates

e National Training Systems Association

e Women In Defense: A National Security
Organization

 Association for Enterprise Integration
 Precision Strike Association
e National Coordination Working Group





Top Issues for 2003

 Funding America’s Defense for Wartime and
Transformation

 Sustaining the Defense Industrial Base

 Protecting the Defense Industrial Base

 Improving the International Competitiveness of
the U.S. Defense Industry

 Transforming Training and Logistics

 Implementing a Reasoned Strategy for Network
Centric Operations

e Utilizing Small Businesses











Army Sciece & Technology
.Accelerating the Pace of
Transformation

Armaments for Full Spectrum
Warfare
Conference & Exhibition

Parsippany, New Jersey Soldiers on Point for the Nation

23-25 June 2003 Persuasive in Peace, Invincible in War

Dr. Marilyn M. Freeman
Deputy Director Armament, Vehicle &
Soldier Technologies
Office of the Assistant Secretary of the Army
for Acquisition, Logistics and Technology






s
oA Purpose

 To provide an overview of the U.S. Army
S&T Transformation Strategy

 To provide an update of selective Future
Combat System S&T thrusts with an
emphasis on armament and armament
related initiatives
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Current

Force O
B
JF
Objective’ Eg
Force TC
: =
" Vv
Stryker | EY
Force :
I
I

First
Interim 2003
BCT

“The S&T community is the key to the long term
transformation of the Army” - - CSA oct 1999, HASC
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Objective Force for
Full Spectrum of Missions

Environmental
Complexity
High

Urban

Open
rolling
terrain - S
Stability and Support Small Scale

Low Operations Contingencies

Increased strategic
responsiveness

1 Brigade in 96 hrs;

Division in 120 hrs;
Five Divisions in 30
days

v Fight immediately
upon arrival

v Simultaneous air and
sea lift

Major Theater War

Spectrum of Conflict

Capabilities for an Uncertain Future

062303_Freeman_NDIA_Armaments_Parsippany NJ






Train, Sustain
Deploy &
Fight

o
&

Factory —

Objective Force “Space to
Mud”

Joint, Multi-National & Interagency

Objective Force “Factory to Foxhole”

062303_Freeman_NDIA_Armaments_Parsippany NJ

4+ Full Spectrum Army -
campaign quality forces with
special purpose capabilities

4+ Joint & Combined Force - by
design

4+ Enabled by Knowledge -
network centric, self-aware and
adaptive soldiers and leaders,

agility enhanced by advanced
technology

4+ Adaptive Organizations -

= Unit of Action (UA) (Bde) —
conducts engagements;
enabled by maneuver,
maneuver support, and
maneuver sustainment from
the UE

= Unit of Employment (UE,)
(Div TF) - conducts battles &
precision attacks of key
enemy capabilities

» UE, (Corps TF) — conducts
campaigns and major
operations





Objective Force Designs
A System of Systems Approach

Transformation Objective Force Warrior (OFW)

Demands
Paradigm Shift ...

=
o
(@)

Weight (tons)

(0]
o

o2}
o

N
o

N
o

=
o
o

Weight (Ibs)

Future Combat Systems (FCS) 4 e “Sotdr

as a System”

\
a(((\0 20
ot®
S&m M1A2SEP

o g\)(\ MlAlMlA S 1985 1990 1995 2009( 2005 2010 2015 2020

Q\Q‘Q M60A1“M MO il i
...Providing

Paradigm

Shitt Leap Ahead

frest Capabilities

1950 1960 1970 1980 1990 2000 2010 2020

N Sooner
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FCS Critical Technology Readiness
Supporting Acquisition Schedule

2002 2003 2004 2005 2006 | 2007 2008 2009 2010

CTD SoS SoS 10C
Award MS B PDR CDR MS C (Threshol
v v vV V|V \/ v

DAB IPR DAB IPR

Final

A AA

Concept

and

Technologly Low| Rate

Demos System Development & Demonstrat Initial Produ
Note: calendar year shown Dol Mode Sook
CTs A Network Security A P:JeiisigneMueneiti?);s
Critical Technology after
Number PDR AWideband Waveforms A Manned/Ur_lmanned ACountermine
Collaborations
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Sy S&T Strategy for
%v;/ FCS Spiral Development

FY2002 |FY2003 |FY2004 [FY2005 |FY2006 |FY2007/ [FY2008 |FY2009 |FY2010 |FY2011 [FY2012

Acquiséition

MSBT ' ' ' MSIC ' ocq) FOC
\ 4
Increment 1 SDD Increment 1 Production

Increment 1 Splrals 1, 2,..

(\\ increment 2 CTD SDD >

Technologies for Increment 1
Baseline

- NLOS-LS(PAM)

: Technologies for Increment 1 Spirals
* LOS/BLOS Gun

* BDA *A- lGO/CIaSS Il _UAVS Technologies for Increment 2 Baseline
* * UAV MEPs :
: « CKEM *Solid State Laser Weapon ;
« KE APS «EM Gun/ETC : :
_ _ « NLOS- LS(LAM) «Enroute Mine Detectlon/Neutrallzatlon
« ARV *:See through the wall Sensors :
SC|enC§e & Techno|ogy . o Dlesel Fuel Cell POV\ler

062303_Freeman_NDIA_Armaments_Parsippany NJ 8











Technologies To Build
Future Combat Systems
In This Decade





















h”{‘_\ L ol






CS Indirect Fire Vehicle





















(%3 S&T Strategy for this Decade

1715
»

* Next Generation of FCS

* Accelerate High Payoff Core Army Technologies
— Move, Shoot, Communicate and Survive
— AMC RDE Command -- System of Systems Technology Testbed

 Partner with DARPA for a few new Iinitiatives

— Find the enemy
— Autonomy with intent (Robotics)
— Affordable Combat ID

 Enable Affordable Manufacturing

062303_Freeman_NDIA_Armaments_Parsippany NJ 19





Where we are with FCS
Technologies Today

h FoIIoWef UGVS

UAV RSTA / Adv. Sensors UGCV UGCV Autonom
Comm Relay (150 Kg Payload) -, 400 kg Payload) ( P y)

A-160
Hummingbird

See First

Understand Objective Finish
First Force Decisively

Act First

Active
Protection

Inff’r;?)tfd Advanced Hybrid Electri e
MObIlIty PI‘OpU|SIOﬂ NLOS-LS % -
Technologies to Build FCS in this Decade| €
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Lethality
FY04-09 $1.7B

Guns and Munitions ... Kill at longer ranges

Multi-mission Capability from a
Single Platform

BLOS 2-12km

EM Gun

Tech Demo _).: \

Validate Hypervelocity Lethality

LN |
t ...-.-.l.l.-'-'n-l

LOS 0-4km

Missiles...Extended Range and

Directed Energy

Loiter with greater Lethality

_ Nxt Gen NLOS-LS and C3

| Loitering Attack ¥
Missile ?30-60 min)

Precision Attack
Missile (>40km)

o)

&r

Maintain Lethality
w/ Increased
Stowed Kills

Compact Kinetic
Energy Missile

062303_Freeman_NDIA_Armaments_Parsippany NJ

... Tunable Lethality

Solid State Laser
(SSL) Technology

Speed of Light Engagement

100kW SSL
Weapon
Prototype

ol
Y
-

Precision Fires

*Overwhelming Lethality
at Longer Ranges

*Reduced Logistics

22





Power and Energy...
... Pervasive and Enabling

POWER
GENERATION

* Fuel Cells & Fuel
Reforming
* Novel Power

Electric Warship

ENERGY STORAGE

- Batteries
« Capacitors

High Power Microwave

POWER CONTROL AND
DISTRIBUTION

+ Switching &
Conditioning

* Power Transmission
& Distribution

S Thermal Management E|ectric/Hybrid

Weapons

New Operational
Capabilities

062303_Freeman_NDIA_Armaments_Parsippany NJ
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Power and Energy Technologies
FY04-09 $0.6B

e Self Sustainment

* New capabilities
— Lethality
— Survivability

062303_Freeman_NDIA_Armaments_Parsippany NJ

Soldier System Power

* Reduce weight
* Increased power
* Increased mission time

* Minimize deployment time

— 3 days - High optempo
— 7 days - Low optempo Battery Belt (1 Ibs

Fuel Cell (1.5 Ibs)

Rechargeable

Methanol
Canister
(1.5 1bs)

Microturbine/
Microengines

<= 10x Power Density

24
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(%/ % Electric Power- A key enabler of US Army
‘*.“fv,;;f'f Objective Force Transformation

e Sustainment - Improved fuel economy — 20-50%
depending on hybrid configuration and mission
(reduced logistics)

« Mobility -Improved stability resulting from HEV
design flexibility
— Typically lower vertical center of gravity
— More advantageous weight distribution

« Agility -Improved acceleration and slope performance
(instantaneous torque)

« Silent Watch and Silent Mobility (improved energy
storage- e.g. high energy batteries)

« Advanced survivability and lethality opportunities
— Electric Armor
— EM Gun
— Directed Energy Weapons

062303_Freeman_NDIA_Armaments_Parsippany NJ
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Unmanned Systems

z@ﬁ/d‘; Paradigm Shifts in Warfighting Capability
FY04-09 $0.9B

Acting First...Extending the Battlespace

-
-
= o .
- SNESEAE

Unmanned Combat Armed Rotorcraft

1,000 Ibs and 8 hrs

Autonomous Teaming

Autonomous Combat
Operations with
Unmanned Systems

Unmanned Ground
Vehicles

Armed Reconnaissance
Vehicles

A-160 Hummingbird

1,000 Ibs and 40 hrs

Assured comms and situational awareness

Organic Air Vehicle (OAV)

~10 Ibs and 1 hr

Micro Air Vehicle (MAV)

<1 Ib and 30 mins

062303_Freeman_NDIA_Armaments_Parsippany NJ
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@W“* Unmanned Systems
Sl Technical Challenges

» Perception — software driven
— Obstacle classification/avoidance
— Understanding (e.g. rain+soil=mud)
— Decision processes
« Platforms and characteristics
— UGV’s — mobility, agility
— UAVs —payload, range, operating conditions, recovery
« Situational Behavior
— Independent
— Cooperative
« Soldier Interface
— Operating techniques/limitations

— How much/frequent, under what conditions human
intervention?

As technology matures it will be applicable to a greater variety of
combat roles and will enable greater confidence in postulating the
conditions under which unmanned platforms should be used.

062303_Freeman_NDIA_Armaments_Parsippany NJ
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Where we are going...

Technology #
Acceleration 1]‘
Decision UAVS k \. Other
Layered

the point

\ / ‘of action
\'l
|

opportunity

NetFires
NLOS Resupply

clarity

Fourth Generation R&D, Miller and Morris, 1999

Now Is time to take the first step —
FCS Is the opportunity

062303_Freeman_NDIA_Armaments_Parsippany NJ

ensors
econnaissance
v d &Survelllance e
4 J
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@@= The Army...

VA -
L i On the Fast Track to Transformation

Objective Force “Our defense review identified
This Decade Six goals that drive our
| & '“ transformation effort:
...Second, we must be able to
project and sustain forces

...programs to project and
sustain forces in distant

S~ theaters—such as...the Future
e Combat Systems”

Secretary Rumsfeld
February 5 & 6, 2003

Finishing Decisively House / Senate Armed Services Committees

062303_Freeman_NDIA_Armaments_Parsippany NJ 29
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COLONEL (P) JAMES E. CHAMBERS

Colonel James E. Chambers hails from Marietta, Oklahoma. He graduated in 1975
from Southeastern Oklahoma State University with a Bachelor of Arts degree in &
Education. He taught school in Oklahoma from 1975 until he entered the R e

U.S. Army in July 1978. He received an OCS Commission as an Air Defense Artillery =
Officer in 1979 at Fort Benning, Georgia.

®

After attending the ADA Officers’ Basic Course at Fort Bliss, Texas, he was assigned as a Redeye Section Leader and
Support Platoon Leader in HHC, 4/9 Squadron, 6th Air Cavalry Brigade at Fort Hood, Texas. In 1981, he branch
transferred to the Transportation Corps and attended the Transportation Officers’ Advanced Course at Fort Eustis, VA.
He was then assigned to Panama as the S4, 193d Separate Infantry Brigade, and subsequently commanded the 475th
Light Medium Truck Company. He finished his tour as Support Operations Officer, 324th Support Group.

In 1986, Colonel Chambers attended the Logistics Executive Development Course at Fort Lee, VA, and earned a
Master’s Degree in Logistics Management. He was then assigned (1987-1989) as a Combat Development Officer, U.S.
Army Space Institute, Fort Leavenworth, Kansas. After completing the Command and General Staff College in 1990,
he was assigned to the 3d Infantry Division as the Division Transportation Officer (DTO). He deployed with the VII
Corps as a G3 Plans Office during Desert Storm and redeployed in June 1991. From 1991 to 1993, he was assigned as
the Battalion S-3 and Executive Officer of the 703rd Main Support Battalion, 3rd Infantry Division in Kitzingen,
Germany.

Colonel Chambers performed joint duty with the U.S. Transportation Command, Scott Air Force Base lllinois, and in
1995 took command of the 27th Main Support Battalion, First Calvary Division, Fort Hood, Texas. Upon completion of
battalion command in 1997, he assumed duty as the Deputy Group Commander, 7th Transportation Group, Fort Eustis,
Virginia. After completing the Army War College in Carlisle, Pennsylvania in 1999, he assumed the position of
USAREUR DCSLOG Maintenance Division Chief. He then commanded the 7th Corps Support Group, Il COSCOM
from 2000-2002, and currently is the XO to the Army G4. He will assume command of the 13th COSCOM, Fort Hood,
Texas on 18 July, 2003.

His decorations include the, Bronze Star Medal, Legion of Merit, Defense Meritorious Service Medal, the Meritorious
Service Medal, and the Army Commendation Medal.

He has been married 29 years to Elaine and they have two sons, Chris, 26 and Kyle, 23.





COL (P) James Chambers
Army G-4

NDIA SYMPOSIUM

Emerging Lessons
From Operation Iraq|
Freedom

24 June 2003






“I’m certain that when the
history of this campaign is
written that people will look at
this move that the land forces
have made in this amount of
time as being not only a great
military accomplishment, but
an incredible logistics
accomplishment.”

LTG John Abizaid

Deputy Commander (Forward)
Combined Forces Command, CENTCOM
31 March 2003
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A HERCULEAN EFFORT - r

LOGISTICIANS IN OIF....

v Delivered enough MREs to feed the entire town of
Spokane, Washington for over a year

v Moved 9,000+ Major End Items to SWA; a convoy that
would stretch from Detroit to St. Louis

v Provided 15 Million Gallons of Fuel Daily; About Same
Consumption as Entire State of Florida in One Day

v  Provided an average of 2.1M gallons of drinking water
each day to 307K troops; enough to fill 139 backyard
swimming pools

v Shipped 367,834 tons of ammo (1.065 billion items)

[ No Operational Limits Imposed By Logistics J
E DN Sustaining The Transforming Army R =~
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) EMERGING LESSONS ="

FROM OIF

*» Evaluating Systems / Doctrine

v Logistics Common Operating Picture
v Contractors on the Battlefield
v Sustainment
* Re-Thinking Assumptions
v Force Protection for CSS units
v Utilization of RC
v How We Deploy
“* What Applies to Future Conflicts?

EE N Susftaining The Transforming Army R C
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' EVALUATING SYSTEMS E—

LOGISTICS COMMON OPERATING PICTURE

Objective: Maintaining visibility of the location of critical
supplies and equipment

“ In-Transit Visibility
v'CFLCC policy: radio frequency tags applied to all supplies and
equipment

v APODs / SPODs / SSAs instrumented with interrogators that
read RFID technology

*» End to End distribution: tailored, configured loads - “factory
to fOXh()Ie Movement Tracking System

* Blue Force Tracking L

— -

Radio Frequency Tag

EE N Susftaining The Transforming Army R C
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EVALUATING DOCTRINE E—

CONTRACTORS ON THE BATTLEFIELD

COMMAND &
CONTROL vs.
MANAGEMENT

7

GOV'T CONTRACT
LAW vs. UCMJ

LOCALLY-HIRED OR
DEPLOY W/ UNITS

GREATER RISK =
GREATER COST

CONTRACTORS
AS RESERVISTS

CONTRACTOR
STATUS:

COMBATANT OR

NON-COMBATANT

FORCE
PROTECTION
LIFE SUPPORT

v Policies regarding contractors on the
battlefield (weapons systems contractors vs.
contingency contractors vs. sustainment
contractors)

LOCATION IN
COMBAT ZONE

v" Accounting and tracking of all contractors

Michael Rene Pouliot

EE N Susftaining The Transforming Army R C
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EVALUATING DOCTRINE
SUSTAINMENT

s Force Provider

v Mass deployment of Force Provider
equipment in OEF and OIF

v' May require a change in doctrine and

force structure Largest Deployment of Force
Provider in Army History

% Bottled Water

v Dependency on bottled water: (30% of
distribution requirement even though bulk
water was available)

v Effect on Ground Transportation: (constrained
trans assets affected the distribution and integrity

of palletized Class IX)
H e Sustaining The Transforming Army & 1
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EVALUATING DOCTRINE

SUSTAINMENT

Joint Service Lightweight BA 5590 - Batteries

Integrated Suit Technolog (JSLIST)

_ . Individual Body Armor Desert Camouflage
Large Area Maintenance Ammunition (IBA) Uniform — DCU’s

Shelter (LAMS)
HS = mm Sustaining The Transforming Army & = W
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RE-THINKING ASSUMPTIONS ===

FORCE PROTECTION AND SITUATIONAL
AWARENESS

<+ Weapons
v  Authorizations for Crew Served Weapons
v Familiarization and Qualification Ammo Allocation

<+ Equipment (NVGs, PLGRS)

< Training (MOS and Tactical)

S W Sustaining The Transforming Army R |
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7| RE-THINKING ASSUMPTIONS ==

RELIANCE ON THE RESERVE COMPONENT

CHALLENGE Over 70% of C USAR B ARNG B AC
all EAD CSS is in Reserve

Component

DISCUSSION

v RC (particularly theater-level 607 51,989 26.5%
logistics) must be mobilized early 580 57,594  29%
v RC OPTEMPO (what can be 1078 87,385 44.5%
sustained? — emerging policy is one 2265 196,968 100.0%

270-day deployment / 60 months)

v SecDef directed “Reserve Component Comprehensive Review”
Intended to reduce reliance on RC early in operations (first Major
Combat Operation (MCO) totally active component??)

* Source: SAMAS

. NN Sustaining The Transforming Army “ie>" ~“iim
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RE-THINKING ASSUMPTIONS ===

DEPLOYMENT PROCESS

DISAGGREGATION OF TPFDD

v Movement of personnel through
mobilization sites

CHALLENGE Incremental
approval of deployment orders
and port accessibility issues
resulted in changes to TPFDD v'Challenge in processing soldiers /
flow DA civilians / contractors at CONUS
Replacement Center (CRC) and
preparing for onward movement

v Maintenance of unit integrity
(combat loading)

v Enabling units arriving after
combat units

v Challenge in matching arriving
equipment with mobilizing / arriving
soldiers

*TPFDD - Time Phased Force Deployment Document

EE s Sustaining The Transforming Army R =
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RE-THINKING ASSUMPTIONS ==

ACCESSIBILITY

CHALLENGES Northern ports lacked depth, which required
smaller, slower, shallower draft ships AND “Anti-access”
always implied “hostile”, must also consider diplomatic and
bureaucratic anti-access

DISCUSSION

v 12 LMSRs to move 101st AA Division with
enablers vs. 32 “Cape class” ships to move
41D and its enablers

v Change in ports required change in plan s
review of priorities (what equipment, supplies ~
were needed most)

v Requirement for customs / convoy

clearances and overflight permission
- N Susftaining The Transforming Army R S|
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ARMY PRE

v

NG ASSUMPTIONS === r

POSITIONED STOCKS

v Are the composition and location of APS stocks optimal?

v Does equipment require “deprocessing” or is it “ready to

fight”?

v Are units and time available for “deprocessing”?

v What is reconstitution policy?

EE N Susftaining The Transforming Army R C
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UNKNOWNS

** Resetting the Force

v Reconstitution (could take up to 12 months; unit dependent)
v Relocation
v Modernization
v Composition
v Sourcing
** Future Composition and Location of APS

** Industrial Base (i.e visibility of sub-contracts, surge
capacity)

** Level of Risk in Spares and Munitions

H S e Sustaining The Transforming Army W .|
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FINAL THOUGHT

While there are lessons to be
learned from OIF, we shouldn’t draw
too many conclusions

Can we expect every
future conflict to last less
than 40 days?
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Full Spectrum
Dominance

-

The ability of US forces, operating
unilaterally or in combination with
multinational and interagency partners, to
defeat any adversary and control any

situation across the full range of military
operations.

\V

------





Development Environment = Different
Assumptions

‘/US will remain engaged globally

‘/Pofen'rial adversaries will have access to same
technologies

‘/Po'ren'rial adversaries will adapt to US capabilities

‘/Full Spectrum Implications =
@ Transformation - Multidimensional

@ Joint - Interagency - Non-governmental

@ Resource Constrained Force - Yesterday's
decisions today

©

The traditional way of delivering technology
solutions to the warfighter will no longe

wror!

—





Blending of Technologies, Time and Space

ACCELERATION OF
TECHNOLOGIES &
COMPLEXTTY

Fcs A~
NETWORKED FIRES
OBJ ECTIVE FORCE WARRIOR
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malogy Labs 1 N@ Challenge

& Centers
N\ Full
N Spectrum
Force

Future Force “ echnology

|

Sources

- Labs

- Centers

- Academia
elivered

Traditional

- International Markets ;
Capabil
- Industry

Operational Force
Current and Future






Research, Development and Engineering Command
(Pr'ovision@

4 Commanding
N DCG for X General
SOSI
: SES Deputy
| I I
evelopmen Modeling & International | Divisions
Simulation
“G” Staff
FAST
I | | | I | I
AMSAA ARL AMRDEC ARDEC CERDEC ECBC NSC TARDEC
I
ARO

ARDEC = Armament Research, Development & Engineering Center
AMRDEC = Aviation & Missile Research, Development & Engineering Center
AMSAA = Army Materiel Systems Analysis Activity

ARL = Army Research Laboratory

ARO = Army Research Office
ATEC = Army Test & Evaluation Command
CERDEC = Communications Electronics Research, Development & Engineering Center

ECBC = Edgewood Chemical Biological Research, Development & Engineering Center

FAST = Field Assistance in Science & Technology (Combatant Commands & Training Areas)
NSC = Natick Soldier Center

SOSI = Systems of Systems Integration

TARDEC = Tank Automotive Research, Development & Engineering Center

TRADOC = Training & Doctrine Command





Systems of Systems Integration

RDE Command BOD
DCG, SOSI

Capability Management IPTs
Technology Integration IPTs

Agile Development Center

Quarterly Laboratory Reviews

M&S Collaborative Environment
International Opportunities Database

 Linkage with PEOs/PMs/Contractors
« Strategy for Supporting Future S&T a3 e
» Technology Insertion & Sustainment Support
* AIPs & MOUs with stakeholders (TRADOC, DOE, ATEC, etc.)
 Strategic Communications in a collaborative environment.

[ Fscwmns, oro ArociroC | | BLKuTechDemos | BLK Il SDD |

[BLK 1 Tech Demos|  BLK 1 SDD - Integration, Test & Analysis | BLK 1LRIP 1| BLK 1 FUE | | BLK 110C |

‘ FY 2003 FY 2004 FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 ‘

Stay Ahead of Capabilities & Technologies





Linkage to Combatant Commands (FAST)

EUROPEAN PACIFIC CENTRAL
DIVISION DIVISION DIVISION

| Corps
Ft. Lewis, WA

ALCOM/USARAK
Ft. Richardson, AK

USAREUR 7th ATC
Heidelberg, GE Grafenwaohr, GE

SOUTHCOM
Miami, FL

V Corps
Heidelberg, GE

JFCOM
Norfolk, VA

o\ .: k_ 1 -,' -
ﬁ XVl Abn Corps
Ft. Bragg, NC

EUCOM

Stuttgart, GE
4 FORSCOM
Y; v » Ft. McPherson, GA
l /. hPBfJW&
- cA
. d @ :
I - A S0cOM
I I MacDILL AF8, FL
Lo o i : .
SETAF (A) EUSA/USFK USARPAC NTC Wil Corps JRTC ‘-ﬁ CENTCOM

Vicenza, IT Seoul, KOR Ft. Shafter, HI Ft. Irwin, CA Ft. Hood, TX Ft. Polk, LA MacDILL AFB, FL
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Agile Development Center
» Linking > Facilitating > Expediting

/ Seeking ms" that
mak nce

A

—_— ‘
—_—
o \‘\

™ RapidiDevelopment

Academia
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Responsive!







United States Army
Major General JOHN C. DOESBURG
Commanding General
United States Army Soldier and Biological
Chemical Command
Commanding General
United States Army Research, Development
and Engineering Command (Provisional)
5183 Blackhawk Road
Aberdeen Proving Ground, Maryland 21010-5424 \

Major General John C. Doesburg was born in Milwaukee, Wisconsin, on 15 May 1947. He is from an Army family and
traveled extensively as a child. He attended schools in Pennsylvania, Texas, Germany, Oklahoma, and graduated from
high school in Fort Smith, Arkansas. He entered the Army through the ROTC Program at the University of Oklahoma in
1970.

His assignments include: Battery Executive Officer, A Battery, 1st Battalion, 10th Field Artillery; Brigade Chemical Officer,
2nd Brigade, 82nd Airborne Division; Commander, Headquarters Company, 2nd Brigade, 82nd Airborne Division;
Commander, 21st Chemical Company, 82nd Airborne Division; Career Program Manager, MILPERCEN; member of the
United States Negotiation Team for the Chemical Weapons Treaty, United States Arms Control and Disarmament Agency;
Executive Officer, U.S. Army Chemical Activity, Western Command (Johnston Island); Division Chemical Officer, 25th
Infantry Division (Light); Commander, 84th Chemical Battalion; Commander, U.S. Chemical Activity, Pacific; Chief,
Chemical and NBC Defense Division, Office of the Deputy Chief of Staff for Operations and Plans, Headquarters,
Department of the Army; and Director, Joint Program Office for Biological Defense.

Major General Doesburg’s military education includes the Field Artillery Officer Basic Course, the Chemical Officer
Advanced Course, the Command and General Staff College, and the Army War College.

His awards and decorations include the Defense Superior Service Medal, the Legion of Merit with oak leaf cluster, the
Defense Meritorious Service Medal, the Army Meritorious Service Medal with six oak leaf clusters, the Army
Commendation Medal with oak leaf cluster, the Army Superior Unit Award, the Air Assault Badge, and the Master
Parachutist Badge.

Major General Doesburg currently resides in the Edgewood Area of Aberdeen Proving Ground with his wife, Denise. They
have two sons, Sean and Russell.

Last modified: 21 May 2003
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Blending of Technologies, Time and Space

ACCELERATION OF
TECHNOLOGIES &
COMPLEXTTY

Fcs A~
NETWORKED FIRES
OBJ ECTIVE FORCE WARRIOR

&3 __ COMANCHE

APACHE (D) =
M1A2SEP = = =9

APACHE (C) il
APACHE (A) , HELLFIRE
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L~

INDEPENDENT , INTERDEPENDENT
ORGANIZATIONS ORGANIZATIONS -






RDE Command Goals

Stand up a Provisional RDE Command (1 Oct 02)

Fully identify and bring together under operational control all of the pieces
of the RDE Command (1 May 03)

EY03 >
>
o
>
Integrators
> .
cooperation
>
>
>
EY04 >
>
>
>

Establish RDE Command relationships with ATEC, TRADOC, and ASAALT
Charter and learn from experiences of Capability Managers and Technology

Establish and implement a new, more effective paradigm for international

Establish and begin operating an RDE Command Agile Development Center

Break down Modeling & Simulation stovepipes and make a major
contribution to the FCS MS B decision through M&S

Identify and develop future technologies for FCS and Objective Force

Stand up the full RDE Command as a permanent AMC MSC (1 Oct 03)

Become the leading devel%gment center for identifying and developing
future technologies for FCS and Objective Force

Establish and implement improved Command organizational structures and
streamlined processes

Demonstrate through metrics:
®* Improved integration within and outside the RDE Command
Reduced time for technology to transition from lab to soldier

Increased agility to take advantage of technology opportunities and to
solve immediate operational problems






Research, Development and Engmeer'mg Command

(Provisional) & Naten
(_ al Labs
~\
N\
4 K Commanding Board
&V oar
DCG for General of
SOSI
SES Deputy Directors
odeling & : .
Velopme ImUIatlgO ternation Ivision
“G” Staff TRADOC
FAST
AMSAA ARL AMRDEC ARDEC CERDEC =ECB@ NSC TARDEC
n = Effective 1 Oct 02
ARO
= Effective 1 May 03
= Effective 1 Oct 03
ARDEC = Armament Research, Development & Engineering Center ECBC = Edgewood Chemical Biological Research, Development & Engineering Center
AMRDEC = Aviation & Missile Research, Development & Engineering Center FAST = Field Assistance in Science & Technology (Combatant Commands & Training Areas)
AMSAA = Army Materiel Systems Analysis Activity NSC = Natick Soldier Center
ARL = Army Research Laboratory SOSI = Systems of Systems Integration
ARO = Army Research Office TARDEC = Tank Automotive Research, Development & Engineering Center
ATEC = Army Test & Evaluation Command TRADOC = Training & Doctrine Command

CERDEC = Communications Electronics Research, Development & Engineering Center





What Does the RDE Command Give Us?
Speed  Agility  Flexibility  |nnovation

Agile Development Center ("Skunk Wor-ks")\
Linkage to Combatant Commands (FAST) '
Linkage to Intemational Marke‘l's

Capability Management
Technology Integration Across Domains

*Technology Out of the Laboratories and into the Hands of Soldiers in the Shortest Time
*Direct Support of the Tech Base to FCS and Objective Force

*Manage Speed and Complexity of Technological Change to Operational Needs

*Single Voice for Sustainment Engineering





Agile Development Center

’045 ce™

Markets \\ f Academia

Combatant
Commands
(Science Advisors)

Battle Labs
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Linkage to Combatant Commands (FAST)

EUROPEAN PACIFIC CENTRAL
DIVISION DIVISION DIVISION

| Corps
Ft. Lewis, WA

ALCOM/USARAK
Ft. Richardson, AK

USAREUR 7th ATC
Heidelberg, GE Grafenwaohr, GE

SOUTHCOM

Miami, FL
V Corps
Heidelberg, GE
JFCOM
Norfolk, VA

XVIII Abn Corps
Ft. Bragg, NC
EUCOM
Stuttgart, GE
FORSCOM

Ft. McPherson, GA

SOCOM
MacDILL AFB, FL

SETAF (A) EUSA/USFK USARPAC NTC 11l Corps JRTC | N . T 4 CENTCOM
Vicenza, IT Seoul, KOR Ft. Shafter, HI Ft. Irwin, CA Ft. Hood, TX Ft. Polk, LA o MacDILL AFB, FL
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Linkage to International Markets

" Regional approach with emphasis on foreign industry
and academia cutting-edge technology

RDE Command "New countries and continents will be visited
Region IT " A direct link between SOST International Office &
London (06) DASA, Defense Exports and Cooperation Office has

Central Europe (05) been established
European Research Office (ERO) " Currently working Implementation Plan
0 D , . -

\{l\\

RU 0 anc
Region IV
Russia (05)

RDE Command
Region I

South America (06)
Canada (05)
South Africa

RDE Command

‘/ ] Region IIT ) N
Each Region Has an 06/05 Australia (06) d -

‘/06/05 Uniform Army Scientist Japan (05) .

‘/Region Focus = Technology Mining Asia - -

Far East Research Office (FERO)






Soldier

Joint Technology Integration erou

A
Y

Capabilities and
Technologies

Mounted/Dismounted Maneuver

Air/Ground Operations
Maneuver Support |
Training & Leader Development

Centers, Activities, Labs

NEW PARADIGM FOR
Human Engineer.ing SCIENCE AND
Sensor Fusion TECHNOLOGY

Strategic Responsiveness & Deployability
Battle Command Construct
Capability IPT
ATD[ | 57 [ ATD TRADOC FOCs

STO Ind
B (50 [0 FM 525-66
Hole| | STO|

sTol | wkd| [IOCA

National Labs

Service Labs
(AFRL,NRL)






FCS Advanced Collaborative Environment

< "RIoyering 8" Sinfulation Toors" =" "= Design / Engineering / Manufacturing
= Tools

Gov't Federated Models LSI

M&S I\—/'_Vte I M&sS « Computer Aided Systems Engineering
: . Clr ue; y « Computer Aided Design

o onstructive « Computer Aided Manufacturing

* Virtual System Assessment
* Visualization
» Design/Engineering Review

:- Test, Evaluation, Analysis, Experimentation,
sDemonstration

® Develop/refine/illuminate concepts, doctrine, TTP
:- View operational & force effectiveness parameters
» Training

IIIIIIIIIIIIIIIIIII.

" Gov't LSI
o Reviews Tools [
hEEEEEEEEEEEEEEEEEEEEEHR ‘FRENRL
¢| Interfaces |
(Web Based Portal Distributed Product
with Windchill™) Description (DPD)
Gov’t LSI
Reviewed Developed
Collaborative Library / Repository
FCS Digital Blue System Red System Scenario Environment Archived M&S
Library Data/Models | | Data/Models Databases Databases

Collaborative Project Environment

| Shared Management and Collaborative Tools with Access Control |

A

v

Other Users (Army, Navy, Marines, Air Force, Joint, etc.)






N

How We Have Supported Current Operations






Summary

‘/Technologies in the hands of the soldiers quicker!

‘/Improving transition process through the integration of multiple
players (ASAALT/PEO/PM/AMC/RDECOM)

‘/IPTs and improved internal and external communications and
the use of advanced collaborative environments

‘/Expediﬁng field requirements for combatant commanders
‘/Establishing joint and other service linkages

‘/Sﬁll developing specific processes, methods, and procedures

‘/On track for 1 Oct 03 permanent standup of command
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PEO Soldier

Armaments for Full
Spectrum Warfare

Activated 7 June 2002 Colonel (P) Jamey Moran
=/ dier.army. mil Program Executive Officer
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Agenda

e Introduction
e Land'Warrior/Air Warrior

e Sensors and Lasers
e Clothing and Individual'Equipment

e Weapons





One Team
Fielding Soldier Products

167 Programs

1 Program

. B workyears
>/ Operational B Funding
&N %///u
3 Programs Developmental Testing

[ ey

TRADOC

ARDEC AMRDEC CERDEC NSC

10 Programs

TR

Science & Technology

P1\13 Prograrr;: 25 Programs 1 rogrm Gateway TO The SOId ier Page 3 - 10/12/2011 2:45 PM

1 Program





Program Executive Office
Soldier Locations

E Fort Belvoir, VA ’ E Picatinny Arsenal, N5 1‘ Redstone Arsenal, AL 1 Matrix Personnel

Y% PEO Soldier Fort Belvoir, VA

PM Soldier Warrior |
“PM Soldier Weapons | '~ PM Air Warrior Fort Monmouth, NJ

i~ PM Soldier Equipment
'/~ PM Land Warrior N A cvhgalgg;‘;'d“al

\/A -
4 PM Sensors & Lasers \(z. PM Crew Served Picatinny Arsenal, NJ
\z “" Weapons

“~  PM Clothing & Ind Equip
Rock Island, Il

- PM Future Warrior (planned)






What Did We Learn?
15 - Present

ZIS

Al Basrah

Pristina

Kosovo'

“"America’s Most Deployed Weapon System”





SaasS

Soldier-as-a-System

~ N QLR g

Warrior Integration
- Land Warrior
- Air Warrior
- Mounted Warrior

STRYKER

U i

Organizational Clothing &
Individual Equipment (OCIE)

Situational Understanding
Situational Awareness
Sensors & Lasers Command & Control

Equipping ALL Soldiers on the Battlefield Page 6 - 10/12/2011 2:45 PM





Fielding an Objective Force
Soldier
. 4

TWS

Laser Ranger Micro UAV

=

MFL

Laser Designator
Illuminator

& FCS

- Land Warrior XM107 Aviation (EDM) ENVG Squad Mule
- Air Warrior etc ... etc ... etc ... etc
> Mounted Warrior ot
Soldier Soldier c2/ Soldier Sensors | Soldier
Integration Weapons SA/SU & Lasers ASIOE
& Ammo

Fielding Objective Force Soldier requires alignment

and funding of multiple programs 011 2:45 PM





Managing Systems

< ———
These challenges determine our efficiency

FCS STRYKER Soldier as a System

# Requirements 1 1 346
# Funding 1 1 41
Lines

# TRADOC 1 1 12
Entry Point

Soldier Family of Systems
TREAT IT TH E SAM E Page 8 - 10/12/2011 2:45 PM






Agenda

e Organization

e Land Warrior/Air Warrior
e Sensors and Lasers
e Clothing and Individual'Equipment

e Weapons





Helmet Mounted
Displays

HGU-56/P Helmet

A

Maxillofacial Shield

Microclimate
Cooling
Subsystem

Laser Eye Protection

 {n
- Survival
Communications Equipment
Earplug Subsystem

4

.

Electronic Data
Manager

Product Manager
Air Warrior

At Soleter e Moot
s L Y
Integrate Equipment Integrate Aircrew,
and Aircrew Systems and Aircraft

———

UH-60 Blackhawk

Air Warrior RAH-66 Comanche

Microclimate Cooling

Cockpit Air Bag System

Aircraft Wireless
Intercom

Helicoper Oy
System

_n
Q






Land Warrior

Helmet Mounted
Display

. M4 Modular
Daylight Weapon System
Video Sight

Water Hydration
System

d

User Input
Device (Hand
Grip)

Communications
Subsystem

Computer
Subsystem

a1

Intercom Commander’s
Interceptor Body terco Dreital

Armor Knee & Elbow Assistant
MOLLE Pads
2 P rog ramS Page 11 - 10/12/2011 2:45 PM





Land Warrior
Advanced Capability

Collaborative Networked
Protect (Integrated Suit Situational Understanding

Sensory Enh ement
nsory Enhancemen & Helmet)

Strike
(Exploit FCS Netted Fires)

Systems Engineering, Human Performance &

Analysis & Assessment Embedded Training Capstone Training &

Demo

Push Envelope — Discover Possibilities Negyesseewes





Agenda

e Organization

e Land'Warrior/Air Warrior
e Sensors and Lasers
e Clothing and Individual'Equipment

e Weapons





Product Manager
Sensors and Lasers

Multi-function Laser AN/PEQ-2A
System Aiming Light/llluminator

AN/PAQ-4C Lightweight Laser
Aiming Light Designator/Rangefinder
(LLDR)

Aviator’s Night Vision Aviator’s Night Vision Imaging Lightweight Video Night Vision Devices Family of
Imaging System System/Heads-up Display Recon System AN/PVS-7D and Thermal Weapon
(ANVIS) (ANVIS/HUD) AN/PVS-14 Sight (TWS)

Laser Borelight System Integrated Laser White Enhanced Night Sniper Night Sight
Light Pointer Vision Goggles AN/PVS-10

Page 14 - 10/12/2011 2:45 PM





Lightweight Laser Designator
Rangefinder (LLDR)

Fire Mission

/2011 2:45 PM





Lightweight Video Reconnaissance System
Tactical Scenario

F-14 FTI1 LANTIRN
Precision Strike FA(y

F/A-18 Strike

g\% —
s ;_‘o i.:: 7‘-' ﬂ“

AH-64 Strike

LVRS MMR Forward ﬂ

Observer
Target 5‘1%
: .~ ﬂ'ﬂ
e O 12/2011 2:45 PM

Portable Ground
Station TOC





Agenda

e Organization

e Land'Warrior/Air Warrior
e Sensors and Lasers
e Clothing and Individual Equipment

e Weapons





Product Manager
Clothing and Individual Equipment

v Ballistic/Personal Protection

v Tactical/Environmental Clothing

v Individual/Unit Equipment
v Chemical Gear

v Personal Clothing
Infantry

Combat
Boot

Advance Tactical
Parachute System

Interceptor
Body Armor

Joint Service MOLLE 2
Lightweight (Army
Integrated Suit Version)

Micro Rappel
Advanced Bomb Suit System Technology (JSPaLgleslp 10/12/2011 2:45 PM






Interceptor Body Armor

(IBA)

Outer Tactical Vest
(OTV)

LARGE

STRIKE FACE

HANDLE WITH CARE

Small Arms Protective Inserts
(SAPI)
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Agenda

e Organization

e Land'Warrior/Air Warrior

e Sensors and Lasers

e Clothing and Individual
Equipment

e Weapons






Guarantee U.S. Soldiers have an overmatch in individual and crew
served weapons capabilities on present and future battlefie‘lcllﬂgzw

# X

T .

Maintain individual and crew served weapons’ readiness for the Army
through intensive management of the full acquisition life cycle.

Be immediately responsive to the Soldier’s wartime individual and
crew served weapons requirements.

i

Ensure interoperability with Soldier System programs to achieve
the goals of the Objective Force Soldier.
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CIRCA (1963)

Individual

Individual
Weapons

M4 CARBINE " it
M16A4
RIFLE E

[ p— '
M16/M203 “*

Crew Served

25mm Ammo
High & Low Velocity

* Airburst ;
« Armor Piercing
 Thermobaric

CIRCA (1933)

MK 19 Grenade
Machine Gun

M2 .50 CAL
Machine gun

Crew Served
Weapons

Soldier Weapons
Today and Tomorrow

XM8 Carbine

XM320
40mm Grenade Launcher

XM25
Air Burst Weapon

XM29 Integrated
Airburst Weapon System

R T s AR TR

XM307/XM312
Advanced
Crew Served
Weapon

Common Remotely
Operated Weapons
Station (CROWS)

Lethality Leap Ahead Achievable in 24/36 Months





-

Kit Change
at

Unit Level : : _ XM312

(5 Parts)

e Supports FCS Block 1 Defensive Armaments Supports FCS Field Evaluation
e 25mm Munitions Supports Stryker BCT Fieldings
- Air-bursting Munitions Defeats Defilade XM312 is a Direct Replacement For 86 Year M2
Targets Accelerated Program Possible w/Funding
- Armor Piercing Munitions Defeats Light - Delivers Startin 12 mo - 50 Wpns in 18 mo

Armor - Full-rate Production Line In 24 mo
e Day/Night/All Weather Capable Fire Control

e One Weapon Replaces Two Weapons - M2 & MK19
e Dual Feed Capability
Light Weight
- Can be Dismounted from Platform
- 2-man Portable (50.3 Ibs) vice 128 Ib M2 or 144 |Ib MK19
System Dispersion 1.5 mil
No Headspace or Timing Adjustments
Maximum Commonality between XM307 and XM312
Minimized Future Logistic Impact
Capable of Remote Operations

Shoots/Handles/Maintains Like A Light Machine Gun






Advanced Crew Served Weapon
Firings
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Advanced Crew Served

Weapon Firings
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Advanced Crew Served

Weapon Firings
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Advanced Crew Served
Weapon Firings
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XM307/XM312 Potential
Platforms

.50 Cal Other Platforms

Replace ; >
5 Parts &

Common Close Support
Weapon for:

+ Fire on the Move with
Stabilized Mount (CROWS)

« Minimal Interior Vehicle
Space Claim

« Dual Feed Capability

« Capable of Remote
Operations

« Dismountable

- Light Weight — 2 Man
Portable

- Land Warrior Ready
« Smaller Logistical Footprint

One Weapon

Replaces Two Weapons
M2 and MK19

".J.U/ 1272911 2:45 PM





XM29 Spiral Development

Old "Total System” Blocked Development

Block 1 Block 2 Block 3

XM25 with Air Bursting
Ammo (25mm) \

i — e .-'-"—_—f:_

XM104 Target
Acquisition

XM8 Carbine

Fire Control System
ﬂ \—/ xM29
XM320 40mm

Grenade Launcher
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XM8 Future Combat Rifle

Heavy Barrel

Multiple — Long Barrel
barrels —w— R : Accessory
converted % e M — Shot Gun
at

unit level Compact Barrel
-

Integrated Multifunction Sight

Standard Barrel

1))

Improved

telescopic
butt stock
Quick attach
Bipod for attach A recaivor Capacity
forward Reliability V Magazine
sharpshooter hand grip Improved allowing
variant Magazine conversion
to 7.62mm

Modularity/Reliability/Lethality in a Lighter Package

0/12/2011 2:45 PM





XM 25 Concept

High Explosive
Air Bursting
Ammo

e UL

Training

XM29 Subsystem Spin _ Flechette
Offs Thermobaric 25mm
Low Velocity
Ammo

Available for
Testing in
FY 05
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TEAM Ultra Lightweight and

e

24 XM25/XM29 Thermal Capability

QOL D\ee'
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Point of Initiation

Projectile Flight Path

Legend
Red—- 40MM Thermobaric Grenade

Ph/PK =1
White-40MM HEDP Grenade
Ph/Pk >0.5<1.0

Thermobaric Munitions

40mm Low Velocity Rounds
Deployed to Afghanistan

Technology/Utility of
Thermobarics Demonstrated

Munitions Have Agility to Defeat
a Range of Targets

Pressure and Light Output Used
in Combination to Defeat Enemy
Vulnerabilities

CTG 40MM

Operational Use |
Similar to M433 HEDP
Common Warnings Apply

Thermobarics Provide Surgical Effectiveness





Thermobaric Munitions Suite

25mm Low Velocity 25m
'.-'._5.‘ “,‘

m High Velocity 40mm Low Velocity

b i\
%
3},
]
’ *
- L
s 2=, .

XM25

1

40mm TB Video 25mm TB Video 40mm TB*CateVideo ™






Thermobaric Munitions Firings
(40mm Static)






Thermobaric Munitions Firings
(25mm Static)






Thermobaric Munitions Firings
(40mm Dynamic)
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Common Remotely Operated
Weapons Station (CROWS)

CURRENT PROGRAM STATUS CAPABILITIES

* ORD Approved 26 April 99 e Provide A Remote Vehicle Mounting

* Joint Program (MP School/USAF) System For Machine Guns (MK19 GMG,
* Engineering Assessments On-going .50 Cal M2, M240B, M249 And XM307).

e Three updated Prototypes to be Fabricated by e Permits Under Armor Operation Of

Dec03/Jan04 in support of DT/OT
o Initial Application Up-Armored HMWWV Weapons

* R&D pal:tially funded ¢ HTI Potential For Current And Future
¢ Production not funded Platforms

e Current system weight is 395

Existing And Future Crew Served
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CROWS Firing on the Move
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XUV Demonstration
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“Soldiers are the Centerpiece

of our Formations"”
GEN Shinseki

The Soldier
“"America’s Most Deployed Weapon
System”

We Can Deliver






Supplying
Advanced Armament
Systems

Presented by:
Michael P. Devine
Technical Director

June 25, 2003





ARDEC Vision — Providing America Advanced
Armaments for Peace and War

41l Advanced Fuze
S Technologies RS &
h SpeC|aI Operatlons
Mortar R&D Weapons & Demolitions
Systems
SUPPOR@
DEI\/IILD Pt Q PROD t 3 27
CYCL e
‘S E'? Advanced Explosives &
FIELD SUPPORT Warhead Development

Combat Ve_hiclé :
Armaments & Fire Control Loglstlcs R&D Technologies

Non-Lethal £ t\,re Small Arms





Core Capabillities

“We Integrate Complex Armament Technologies into
Guns, Ammunition, and Fire Control Systems through
Research, Development, Acquisition & Sustainment”

« Smart Munitions (Tank, Artillery, Mortars, Mines)
* Fuzes

* Fire Control

« Combat Vehicle Armament & Ammo

* Atrtillery Projectiles & Platforms

» Mortars

« Small Arms & Other Soldier Weapons

* Mines, Countermines & Demolitions

« Less-Than-Lethal Systems

« Ammunition Logistics





ARDEC Total Life Cycle

Involvement
Determine | €oncept System Production Operations
Mission & Development & &
Need Technology & Deployment Support
Development | pemonstration

32 8 8 8

Transition Technology Type Classification  pateriel Release =
to PEO/PM —-1386 Fielded Items-

Supported

20 New Products $1.5 billion/year
$100 mil To the Field ‘ Contracts Supported £

Annual Research (annually)

ARDEC Provides Key Support to PEO/PM L , ponsipilities






e Technology/Products
 People

» Facilities

e Organization

« Partnering

« Homeland Defense






Major Lethality Technology
Investments

RN

LADAR Sensors
F/ Smart Munitions

Acoustic/Seismic Multi-Mode
Sensors Warheads

\ See First
Commander’s Understand Finish NoveI/Nano-St_ructured
Decision Aids . Objective Decisively Energetics
Force > 8 MEMS
| S&A
: (OICW
Act First ( )
FCS 120mm
LOS/BLOS ATD MEMS IMU
N SE
\ ‘ ﬁ LtWt Machine
) Gun & Ammo
Mid-Range Responsive Accurate Objective Crew

Munition Mission Module (RAMM) Agile Target Effects Served Weapon





PEOPLE

« Over 360 New Hires since FY99

 Mentoring/Protége Program
— Top-down Support: Steering Committee

— On-line Data Base: Matching program to help
establish best fit between Mentor & Protégé

— Mentor/Protége Training
— Create SOPs

 Hands on Prototyping

« Core Competency Study
— Journeyman Level Proficiency: 22 Domain Areas
— Strategic Facilities Master Plan
— Prioritize & Tailor Future Workforce



http://cgl.microsoft.com/clipgallerylive/packages/BD19/BD19908_.cil



ARDEC 101

* Provide employees with hands-
on in house training in
functional areas of ARDEC’s
mission

« Make available the necessary
training to understand critical
functions and core

competencies

 Integrate modeling, simulation,
manufacturing prototyping and
testing into programs

« Transform the labor force into a

world class design, prototype,
test, etc....






FACILITIES

« Manufacturing Process Prototyping Capabilities
— Core Manufacturing Capability Coupled w/ Industrial
Base Partners

* Precision Armament Laboratory (Robert Reisman)
— Weather Effects on Electronic Sensor
& Device Performance — 215 Ft Tower

« Armament Engineering Software Center
— Develop, Test, Integrate & Qualify Weapon Sys Software

 High Energy Explosive Loading Facility
— Consolidation of Explosive Operations Eliminating 26 Bldgs.

« Armament Technology Facility
— Secure & Environmentally-Safe, Integrated Small Arms
& Cannon Caliber Design and Evaluation Facility
« Davidson Advanced Warhead Development Facility
— Test Shaped Charge & EFP Type Warheads

« Leasing Initiatives — Bldg. 3305 (open June 03)
— Available for Contractor Co-location





ARDEC Reorganization

« ARDEC BoD approved implementation of an ARDEC reorganization.

— Resulted from an internal Six Sigma study.

» Six Sigma study looked at our current organization/alternate
constructs/ and assessed how well each satisfied or met
organizational attributes believed by senior mgmt to characterize a
highly efficient operation.

— Current structure — consists of two centers — split predominately along
the direct fire and indirect fire commaodity lines —both with
responsibilities from research to disposal of their product lines.

* New organization will be built around two major entities — a systems
engineering/systems integration center and a technology generation
laboratory.

— Systems engineering will be responsible for current and future product
lines.

— Lab will provide the sciences and components required to field and
sustain.

What will be emphasized: Streamlined Processes & Technology Acceleration.
What will not be lost: Unmatched product safety, cost control, & Customer Satisfaction.





ARDEC Reorganization

« We are well underway with this restructuring initiative.

— Goal is to have the new structure operational by October 1,
2003.

— Chartered a Joint Project Team that is currently developing the
detailed design.

» Team Is composed of an ARDEC cross-organizational
working group supported by Booz Allen Hamilton.

« Booz Allen Hamilton brings with them organizational
change management expertise & best practices of
successfully restructured federal agencies &commercial

Institutions.
* A detailed design will be presented to the BoD on June 27, 2003.

« Afterthe design is approved, we can share more of the details.






Partnering

« CRADAS

« Site Transformation Concept

—Enhanced Use Leasing Initiative
—Hi Tech R&D Park
—University Center

—Ecological Research Station





Future Combat Systems

Enabling
Technology

Technical Expertise
Specialized Facilities

Data, Software, IP
W Robust Tech Base N f
Lethality Corporate Knowledge Base

* Non FAR Agreement
* Flexible Terms

* Services of Gov’t

C N for testing of materials,
omp_etltlon gt equipment, models,
required

. Exempt from FOIA computer software, etc.)

(protect each party’s A R D E C - Fee for service

proprietary rights) « Data rights protects





Future Combat Systems

15t Tier Contractors
Subcontractors

MASTER AGREEMENT with ARDEC
(Intent to Cooperate and Partner)

Annex (1) Annex (2) Annex (3) .... Annex (N)
Specific scope, Gov’t to Industry  Use of facilities ~ Collaborative Research
deliverables tech transfer & people

& cost





Homeland Defense Initiatives

 Information Assurance Networks

Decision Aids (SERIS)

Less than Lethal

HLD Research & Training Center

Partnerships: Gov’t Agencies, Industry & Academe

Governor McGreevey: Picatinny Arsenal
“NJ Center for Homeland defense technology & Security Readiness”





In Summary — ARDEC/Picatinny....

*The home of Army Lethality -

Our products assure decisive victory and bring
our people home!

*\We work with soldiers to develop new lethality
systems, improve fielded weapons, and to
quickly solve field problems

* We provide the “teeth” in Army Weapons — over
90% of the Army'’s Lethality

* Our products are “on-point” with the warfighter
everyday






MICHAEL D. BOLON

GENERAL DYNAMICS
LAND SYSTEMS DIVISION
Engineering Design & Development

Mr. Bolon is the Senior Vice President of Engineering, Design and Development, which expands upon his previous role
through the addition of responsibilities for the Engineering operations at the GDLS-California Technical Center, GDLS-
Canada and the Robotic Systems Technology Research and Development in Maryland. Mr. Bolon also serves as
President, Eagle Enterprise, a General Dynamics company focused on System-of-Systems Technology Integration.

He was appointed Vice President, Engineering Design and Development in August 2000, responsible for Research and
Development, Systems Engineering, Product Design, Systems Integration Prototype Fabrication, Testing, and Logistics
Engineering for General Dynamics Land Systems.

Mr. Bolon joined Chrysler Corporation in 1968 as an engineer in the defense power train engineering department. In
1972 he was appointed manager of engine and power train engineering. He led the design and development of the
propulsion system for the M1 Abrams Tank from concept into production. In 1980 Bolon was appointed manager of
system integration which included responsibility for production liaison engineering as well as system level design.

In 1982, General Dynamics acquired Chrysler Defense and Mr. Bolon was named Deputy Program Manager for Tank
Programs and led the engineering program for the M1A1 Tank which later performed so well in Operation Desert Storm.

From 1986 to 1991 Mr. Bolon was the General Manager of Armored Vehicle Technologies Associated, a joint venture
between General Dynamics and FMC Corporation.

Mr. Bolon was appointed director of all advanced programs in 1992. He was appointed Vice President for Amphibious
Systems in Woodbridge, VA in July 1996. He led the winning competitive effort for design and development of the U. S.
Marine Corps Advanced Amphibious Assault Vehicle.

In 1999, Mr. Bolon was appointed Vice President, Production & Delivery and was responsible for manufacturing for all
Domestic and International production programs.

Mr. Bolon received his Bachelor of Science degree in Mechanical Engineering in 1968 and a Master of Engineering in
1972 baoth from Wayne State University in Detroit, Michigan

GENERAL DYNAMICS

MeRoRysanadis wife Kathy reside in Oakland, Michigan. 724-1590-1





Armaments for Full Spectrum Warfare:

Advanced Technology Programs and
Opportunities for Lethality
Enhancements

Mike Bolon
Senior Vice President
Engineering Design and Development
General Dynamics Land Systems

GENERAL DYNAMICS
Land Systems

Z24-1590-2





Agenda

e Introduction

e Advanced Technology Programs

e \What's Next?

GENERAL DYNAMICS
Land Systems 724-1590-3





GDLS - Full Spectrum Product Offering

DEMO Il Robot

M 1AZS

Stryker MGS

dolan

£n
chnologies

T

®

GENERAL DYNAMICS
Land Systems

Z24-1590-4






Disruptive Technologies Drive Change

e Disruptive Technologies

7 Technologies that cause change in Warfighting and / or
Integration

e Examples:

7 Electric (hybrid) drive - propulsion: mobility, lethality and
survivability

7 Autonomous navigation: robotic enabler

7 Networked systems: “See First, . . . , Finish Decisively”
enabler

7 Linked software architectures: “See First, Act First” enabler
7 Active Protection: Protected Space, Lightweight

GENERAL DYNAMICS
Land Systems Z24-1590-5





Opportunities for Lethality

e A Few Examples:

7 Robotics:
= ARL - Robotics CTA
= TACOM - Vetronics Technology Integration

7 System of Systems and Full Spectrum Operations:
Natick / PM Soldier - Objective Force Warrior

72 Manned Ground Platforms:
FCS- Mounted Combat System

GENERAL DYNAMICS
Land Systems Z24-1590-6





1st Disruptive Technology

Robotics:
Autonomous Mobility and Intelligent Control
Vetronics Technology Insertion and Lethality Integration
Advanced Robotic Perception

GENERAL DYNAMICS
Land Systems Z24-1590-7





VISION]

Davafoy & danonsiraia erific:] rovolics (acnnalogy raqguirsd
{9 2120(2 fornzion of 112 Objaeljya Forea

f

TRL6 Testing ﬁ f Other
Tooele Army Depot X, ;ayered
Dec £02 ensors

Distributed Fire
Mechanisms

Manned C2/Infantry Squad

Autonomous mobility is key

to multiple future military missions






Advancing Perception Technology

| Y 1’ e
Trackingunstructured
road networks

Tt R—— 3608 Safeguarding

TR LN (' ahl 5
e ok G

Stereo lmagingin
complexenvironments

Qujdet clagsifie:tion w3ine
NEWARG AT IOTOCESSING @I GOTH TS thermal imagery
f2oyysrineg surfiea structura SIS TR,

VITG S NG EPETGCEDLHOT
matian strse






Vetronics Testbed Approach

Except for Crew
Related Systems,
much of the CAT and
RF Architecture is

ldentical

mecommon
Archnitecture Involves:

» Autonomous Mobility
* Obstacle Detection

« Mission Planning

« Software
 Hardware
ntelligent Agents

SENSOrSs

DriVe=RyWVIre

GENERAL DYNAMICS
Land Systems Z24-1590-10






Ft. Bliss TARDEC VTI Demonstration
March 2003

CD [hVeYvianeuyer

A l—ebruary, <0USN
_ -.\ !

GENERAL DYNAMICS
Land Systems Z24-1590-11





2nd Disruptive Technology

Objective Force Warrior - System of Systems:

Netted Communications / Collaborative Situational
Awareness

Enhanced Lethality
Support with Robotics (Assault and Mule)

GENERAL DYNAMICS
Land Systems Z24-1590-12





OFW Soldier as a System (SoS)

Advanced Helmet

Inner Circle:
OFW
Soldier as a System

i

Triage and

Pers«
Moni

" Modules

Specialty
uGgv

Personal
Computer

Advanced

Protection flize

NC/CSA

OFW
System of
Systems

SoldierIs a
Sensor

GENERAL DYNAMICS

Land Systems

Lethality Stamina
Mobility/Stamina
C2/SA/Info
Comms
Survivability

Legend

Z24-1590-13





OFW Robotic Armored Assault System Concept

Eaqgle’s OFW Concept for Robotics:

« 2versions - RISS (Mule) and RAAS (Assault)

5,500 GVW w/ ~ 2,000 Ibs. payload

Autonomous mobility, robotic follower, manned capable
RAAS provides direct and indirect fire support - “Netted”
RISS provides logistics support - off-loaded soldier items,
resupply, embedded training, C2, etc.

GENERAL DYNAMICS
Land Systems Z24-1590-14





OFW Robotic Armored Assault System - Demo

LElE

o Siui WNegrauun. -

Live Fire & Mobility
Demonstration -

GENERAL DYNAMICS
Land Systems





3rd Disruptive Technology

Hybrid Electric Propulsion -
Supporting Lethality and Family of Vehicles

GENERAL DYNAMICS
Land Systems Z24-1590-16





In-Hub Drive — Enables Modular Approach

* Low, Wide Cargo Bed Accommodates

All Broad Range of Mission Modules., —2 4 6 8
both Combat and Tactical /L_&D =i - ="
Eliminates Gearboxes,
- Manage Torque at Each Wheel for Differentials, Prop ~ — |~
. . - haf nd AxI
Ultimate Trafficability e S e
===

* >4x Redundancy

 Modular

- Interchangeable
- Use 2, 4, 6 or 8 Drive Modes

* Direct Access from Outside _
Spindle

* Most Benefit from E-drive Application

Permanent Magnet Motor

* High Torque and Dynamic Range
» Efficient, Quiet
* Simple, Robust

GENERAL DYNAMICS
Land Systems Z24-1590-17





GENERAL DYNAMICS

Land Systems
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16-18 Ton Class Common Chassis:

Multi-Mission Module Compatible

COMMON —
DENOMINATOR
CHASSIS

GENERAL DYNAMICS
Land Systems Z24-1590-19
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LOS / BLOS ATD

e Program Description
72 120mm LOS /BLOS ATD
72 Tech Base Development in Support of
= Lightweight 120mm Gun

= Ammunition Handling System
= Advanced Fire Control Technologies

7 Transitions MRAAS Technologies
to MCS
2 Supports FCS MCS Program Plan

e Current Status

7 Existing Contract in Place
= MRAAS TMM-WC Awarded in Apr ‘02
= Contract Restructure for LOS / BLOS ATD .
7 Control Development
= Support to Block | MCS Development
= Block 2+ Advanced Fire Control Development

72 AHS Tech Base Development, Expected Contract Mod by Jun ‘03

GENERAL DYNAMICS
Land Systems Z24-1590-21





Concluding Comments -- What’s Next?

e Active Protection

e Nano-Technology

e Electro-Magnetic Armaments

e Directed Energy

GENERAL DYNAMICS
Land Systems Z24-1590-22






United Defense

WILLIAM S. CHEN

Bill Chen joined United Defense on December 16, 1994. He is currently Vice President, Division
Engineering, Armament Systems Division, Minneapolis, Minnesota. Bill previously served successively
as Vice President and Program Manager for the Crusader program, and as Vice President, Army
Programs.

Before joining United Defense, Bill was a vice president for Nichols Research Corporation in Vienna,
Virginia. Bill retired from the United States Army in September 1983 as a Major General. Key
assignments included: Program Executive Officer for Missile Defense -- responsible for the Army’s
theater and national missile defense programs, and Commanding General, U.S. Army Missile Command
--responsible for the development, procurement, support and international sales of Army missiles. He
has had high level staff assignments in the Office of the Chief of Staff, Army and the Office of the
Secretary of the Army for Research, Development and Acquisition. He has had experience in the
operational aspects, combat developments, program management, acquisition management, and
logistics support of Army weapons systems. He has served as an Army program manager for two major
defense programs and has commanded a battalion. His overseas assignments have been in Korea,
Vietnam, Thailand, and Laos.

Bill received a B.S.E. in Engineering Mathematics and M.S.E. in Aeronautical and Astronautical
Engineering, both from the University of Michigan. He has an M.B.A. from Auburn University. He is also
a graduate of the Defense Systems Management College and the Industrial College of the Armed Forces.





United Defense

Armaments for Full Spectrum Warfare:
Technology Enablers for the Future
(Lethality Focus)

Bill Chen
June 25, 2003





Purpose

 To Provide a Perspective on Armaments for the
Future

— Beyond traditional
— With focus on technology enablers

* To Highlight the Importance of Pulse Power to
the Future Armaments

— It is a critical technology enabler

— It is applicable to both electric armaments and
directed energy weapons





Outline

FCS Armaments

as Base Capability Drivers

Lethality

Technologies
Trends in

Lethality
Subsystem

Technology
Enablers

Pulse Power

Directed Energy Electric






FCS Armaments as A Base

Armament System
* Mobility Subsystem
— Traction drives
— Active suspension
— Hybrid electric drive
« Lethality Subsystem

— Lightweight cannons and
guns

— Conventional propellants

— New precision munitions
with increased lethality

* C4ISR Subsystem
— Network centric
« Survivability Subsystem

— Enhanced armor and
composite materials

— Active protection






Capability Drivers for Future Armament United Defense
Systems for Full Spectrum Warfare -

* Lighter
 More Deployable
* More Survivable — Reduced Footprint

* Must Continue to Provide “Specialty” Lethality Needs, e.g.,
Smoke, lllumination, Bunker Busting, Antipersonnel, etc.

 More Flexible Response -- Goes Beyond “Traditional”
Firepower

— Innovative lethality mechanisms
— Directed energy
— Electric armaments
— Precision ignition
— Non-lethal capabilities
 More Supportable
— Significantly improved reliability and availability
— Maintainable
— Automated resupply





Trends in Lethality Subsystems

* Increased Lethality
— Improved warhead effectiveness
— Shorter time of flight (direct fire)
— Novel penetrators
— Directional fragmentation
— Alternative energy delivery systems
— Counter-countermeasures
* More Precision
— Enhanced sensors
— Reduced sensor-shooter links
— Better targeting
— Error correcting rounds
— Counter-countermeasures





Trends in Lethality Subsystems (cont.)

* Tunable Effects
— Covers gamut of non-lethal to lethal
— Multi-role capability
- Significant Reduction in Logistics
— Efficient packaging
— Elimination of propellant and associated handling
— Deep Magazines “No Bullets”

— Smaller, more intelligent, highly reliable subsystem
components

- Synergy of Applied Technology

— Force protection enhancement via cooperative
engagement

— Growth from hybrid-electric to fully electric-based system
— Dual use of components within mobility subsystem





Technology Enablers

 Advanced Materials

— Better steels

— High strength/high modulus composites

— Erosion resistant coatings

— Memory alloys
* Application of MEMS Technology

— Cost effective, high g-hardened ammunition sensors

— Sensors for intelligent diagnostics and prognostics
 Advanced Energetics and Propellants

— Order of magnitude increase in energetics’ energy density

— More energetic, low vulnerability, low flame temperature
environmentally-friendly “green” propellants

* Pulse Power

— Common system solution for electric armaments and directed
energy weapons

Pulse Power is a Critical Enabler for Future Full Spectrum Warfare

Armaments





Armament System Architecture for Full
Spectrum Warfare

Survivability C4ISR

* Active defense

» Signature management
* NBC/ECS

* EM armor

* Countermeasures

Il

POWER DISTRIBUTION

Lethality

« ETC gun
* EM gun

* Sensors

» Target identification &
allocation

* Battlefield Management

» Solid State Laser
* High Power Microwave

Pulse Power System

Integrated Hybrid-Electric Power

* Traction motors
e Power converters

* Engine * Flywheel
* Generator * Ultra-capacitor
* Fuel Cell * Batteries

* Cooling systems
» Active suspension

Power Generation Energy Storage






Pulse Power: A Definition

United Defense

A Pulse Power System includes:
— Energy storage

— Power conditioning

— Power compression

— Control system

— Thermal Management

Control System

/ ,,\

Thermal Management

Energy Storage [———="Power Conditioning

Power Compression ===

Pulse Power System






Pulse Power for Multiple Applications

P e e — e — — — — — — — — — — — — — — — —

e — e — . —— — — — — — — —

Energy Storage

Solid State Laser

Pulse Power System

Pulse Power System Architecture can be
the same for multiple applications, only

the “color” of a subsystem(s) may

change

Electric
Armaments

-EM






Electric Armaments

« Electrothermal Chemical (ETC)
— Significant enhancement in accuracy
— Maximizes performance across temperatures
— 35% increase in muzzle energy (with high energy propellants)
* “140mm performance from a 120mm cannon”
— Small power supply required
* Electromagnetic (EM)

— Hypervelocity rounds enables defeat of complex armors that
are not vulnerable to conventional rounds cannot

— EM round smaller penetrators than conventional round
— No propellant

— Significant reduction in logistics tail

— Power supplies are large, and need further development





Directed Energy Weapons

 Lasers
— Speed of light capability
— Continuum of selectable energy levels provides non-lethal to
lethal effects

— “Magazine” limited by chemical fuel capacity or electrical
production/storage capability

— Potential EMP effects may be possible
* High Power Microwaves
— Non-lethal to lethal effects

— Continuum of selectable energy levels provides non-lethal to
lethal effects.

— Can be fielded as tactical weapon sooner than lasers

— EMI effects on friendly electrical equipment

— “Magazine” limited by power production/storage capability
« Particle Beams

— Many technical issues to solve

— Could have large EMP effects on targets





Concluding Remarks

« Future Lethality Subsystems Will Yield Substantial
Increases in Capability

— Increased Precision

— Tunable effects from non-lethal to lethal
— Awesome firepower potential

— Significant reduction in logistics

« The Outlook for the Future of Armaments is Extremely
Positive as We Move Away from Traditional Armament
Technologies and Turn Toward to Alternative Energy
Delivery Means...but:

— Tech Base must focus on requirement to achieve pulse power
capability and support FCS technology insertion for directed
energy and electric armaments

Pulse Power is a Critical Enabler for the Future of Armaments in

Full Spectrum Warfare






Colonel Russell J. Hrdy
Program Manager, FCS Lethality

Colonel Hrdy is a native of Omaha, Nebraska and a 1981 graduate of the United States
Military Academy at West Point, NY. In 1990, he received a Masters Degree of Science
in Manufacturing Systems Engineering from Lehigh University. D

His military education includes attendance at the Armor Officer Basic and Advanced courses, the Command and
General Staff College, the Advanced Program Management course and the Industrial College of the Armed Forces.

Colonel Hrdy began his career as an Armor officer in the 3rd Infantry Division in Schweinfurt, Germany.
Throughout his early career as a tank officer he held assignments as a Tank Platoon Leader, Support Platoon Leader,
Tank Company Executive Officer, Tank Company Commander, and Headquarters Company Commander. In 1993
he became a member of the Acquisition Corps. Colonel Hrdy's acquisition experience includes assignment as the
Executive Officer for the Program Executive Officer, Armored Systems Modernization; Research and Development
Coordinator for the M1A2 Tank program; Chief Tank Branch, Directorate of Combat Developments, Fort Knox, KY;;
System Coordinator in the Office of the Assistant Secretary of the Army for Research Development and Acquisition;
Product Manager for the Grizzly Combat Obstacle Breacher; and Project Manager for the Crusader Program,
Picatinny Arsenal, NJ.

Colonel Hrdy and his wife Amy have two daughters, Katie and Faith.
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FCS Organizational Vision ==

"One Team - Equipping our
Warfighters with the world's
best capability. "





FUTURE COMBAT SYSTEMS

Milestone B and FCS —ersS

 What does Milestone B mean?

 Affordable increment of militarily-useful capability identified and
technology demonstrated

* Program initiation and transition to system(s) integration and
demonstration

» Developing an effective, producible, and sustainable system(s)

* Next steps are to integrate subsystems, start engineering design, and
reduce risk

* While program seems ready to transition to SDD, it lacks definition
typical at Milestone B

» Several KPP thresholds remain undefined

» Technology readiness levels (TRL) less than desired for some systems
» Schedule is aggressive and assumes success

» CAIG cost estimate does not meet normal standards and level of fidelity
* FY04 President's budget reflects funding shortfalls





FUTURE COMBAT SYSTEMS

Milestone Decisions —ersS

« Approved the FCS Program as a single MDAP (ADM)

» Approved FCS Program entrance into SDD for Increment |
(ADM)

» Approved time-phased development of discrete systems leading
to I0OC (ADM)

* Approved Army (AAE) management below MDAP level
(ADM)
« Single program with single funding line
 Additional Requirements (ADM)

« Approved the initial production quantities for Increment |
(ASR)

» Approved APB at the Family of Systems Level (APB)





Spiraling Capabilities Over Time (1 of 2)

FUTURE COMBAT SYSTEMS

=]

One Team ~The Ay /DARPA/lndustry

2008

I0OC - 2010

2010 Organization

MCS UAV
(CL lli/IVa)
ICV g
NLOS ‘e:/ " L
p CL1
Mortar ﬁ:( )

Battalion

Manned Systems:

Unmanned Systems:

*MCS 20 « UAV (CL Ill/IVa) 17
-Icv 26 < UAV (CL I 15
* NLOS-Mortar 8 * NLOS-LS 8

*NLOS-Cannon 6
*C2V 24 « UGS 50
* R&SV 10 «SUGV 18
* Medical Vehicle 9

LWFCS ~
Network Y /m NLOS-LS
NLOS
Prototypes Canrwi NEtWOrk —— 2 L &
Training ARV-A (L)
Testing ’/ \\%
R&SV | \ Hi‘ SUGV
Medical
Vehicle
*HEMTT Worecker ILO for FCS Recovery & Maintenance Vehicle
Essential Joint Interoperability, Networked Battle
KPPs Command, Networked Lethality, Transportability,

Training, Survivability
(Limited Achievement of KPPs)

*MULE & ARV-A (L) 12&5

UA (w/2 Legacy Battalions)






FUTURE COMBAT SYSTEMS

Spiraling Capabilities Over Time (2 0f2) 225

2010~ AL, FOC - 2012 2012 Organization

E IOTE

I MCS

UAV
(CL 1liVa)
NLOS

D :
‘t?ﬂ!"‘ UAV Full UA
-3 (CLY
Mortar W Cs/m | | | | | |
NLOS-LS
e L S = N BT
IOC Cannon Network g

MULE &
\% ARV-A (L)
CZV( f_ \

Manned Systems: Unmanned Systems:
- +MCS 60 < UAV (CL lIl/IVa) 56
- ‘ SUGV «ICV 84 +UAV (CL 1) 54
R&SV “ ol +NLOS-Mortar 24 +NLOS-LS 24
Medlcal 4 «NLOS-Cannon 18 *MULE & ARV-A (L) 54&27
Vehicle 4 5 §' § «C2v 49 <UGS 157
§ § 588 *R&SV 30 *SUGV 81
SS588S « Medical Vehicle 29
Spiral Forward Systems:
<UAV (CL I)
* HEMTT Wrecker ILO for FCS « Armed Robotic Vehicle- .
Recovery & Maintenance Vehicle Assault & Recon Variants * Adds two UA Battalions
Loitering Attack Munitions *« Adds two NLOS Batteries
*Intelligent Munitions
System * Full complement of MV/C2V/UAVs
Full-Threshold Joint Interoperability, Networked
KPPs Battle Command, Networked Lethality, I I
Transportability, Sustainability/Reliability, Training FU ” Un It Of ACtlon

& Survivability

7






FUTURE COMBAT SYSTEMS

OSD Reviews e =

One Team —The Army/DARPA/lndustry

Integrated Integration Limited User
Baseline Review PDR CDR Phase 2 Test Test (LUT) #2
A A A A A

USD(AT&L,DS) representatives participate in events

USD(AT&L,DS) with support from C3Il convene OIPT
No issues: USD(AT&L,DS) forwards memo to DAE confirming readiness to proceed

DAB convenes if issue(s) are unresolved

vV VYV VV V

A A A A A A
Risk Preliminary Review Critical Design LL MS C Initial
Review Design OIPT Review DAB Review Production
OIPT Review (Jun 05) (Mar 06) OIPT Decision
(Nov 03) DAB (Mar 07) DAB
(Dec 04) (Mar 08)





FUTURE COMBAT SYSTEMS

Procurement Package Summary - Ec=

LSI Integration

=

1
1
Ugmanned | : o MGV
| SBEmE : Integration
i g e o e -
| Ground Vehicle - I
— Training : .
I Class | UAS Sensors Support \I Functional groupings
I oo Package of competitive
. Unmanned packages. These do
| Aerial Vehicles | not represent actual
I packages
| - I 23 Competitive
I Procurement
| Packages to be
I Small Unmanned Planning _and released by the LSI
I Ground Vehicle Preparation in Feb 03
Navigation : . [ ™ = == == == o= == o
| Warrior Machine .
| B e II ssociate Contractl
Ground Vehicle
I - Communiaon] | I Efforts :
|| Communication | Intelligent NLOS-LS |
I Air Platforms | Munitions
Integrated | Systems I
Computer |

| L] | L] | L] | L] | L] | L] | L] | L] | L] | —_— —_— J L] | L] | L] | L] |
Version 2





FUTURE COMBAT SYSTEMS

MGV Pre SDD Accomplishments — e =

One Team ~The Army,/DARPA /Indbsstry

Established Common Subsystem Design Concept

Lethality Suites For Each Variant Defined

Developed Physical Architecture for All Common
and Variant Subsystems

— Pro-E Models Developed

Established Initial Allocations for All Subsystems
— Weight, Volume, Power, Cooling, Reliability

Identified Internal Interfaces Between Subsystem

Identified Driving Design Requirements for
Common and Variant Subsystems.

Identified High Risk Areas.

Executing Design Optimization Process With
User Involvement to Achieve “Best Balance Set
of Requirements”

Implemented Soldier-Centric Design
Philosophy Through Pit Stop Engineering





FUTURE COMBAT SYSTEMS

Application of Pit Stop Engineering Philosophy into =~ == == ==
MGV Pre-SDD Development Lo, > —

 1/6 Physical model Constructed for all Variants
and Major Common Subsystems

« Being used as a tool for:
 Optimizing designs for space, weight, and soldier
use/maintenance.
« Common packaging of components to reduce weight
& volume.
« Modular design to allow commonality and upgrade
 Reduction of tools and down time
« Enhance crew station design for soldier
comfort/fatigue reduction.
« Augment traditional design and modeling and
simulation.

* Preliminary Brain Storming Sessions have
resulted in:

« Soldier first design approach

Team Building/Collaboration/Integration

Enable design team paradigm/culture shift
Management and Technical Design Lead Support
Design influence through the application of11
Standards of Excellence






FUTURE COMBAT SYSTEMS

MGV Challenges Ll 1]

C-130 deployability constraints — both weight and
volume

— Will require BOTH design and requirements
optimization

Extremely aggressive RAM requirements

Synchronizing schedules with C41SR, Training, and

other IPTs and defining external interfaces

Implementing Timely Design Optimization/Trade
Process with User to Achieve a “Best Balanced Set of
Requirements™

12





FUTURE COMBAT SYSTEMS

Summary o=

One Team —The Army/DARPA/lndustry

 The New FCS Program Reflects the Evolutionary Approach to
Delivering Capabilities

« Because of This, the Program Lacks the Definition Typical
at Milestone B

« OSD Will Maintain a High Degree of Oversight

* FCS Program Is Scheduled Challenged but Event Driven

« By Leveraging NLOS-C CTD Program, MGV SDD Like
Activities Have Been in Process for Nearly a Year

« MGV Concepts Are Established, Risks Are Known, the
Design Is Being Optimized, and the Program Is Synchronized
With the FCS Program Plan

13






AMC

U.S. ARMY TANK-AUTOMOTIVE
AND ARMAMENTS COMMAND
Armament Research, Development
and Engineering Center
Picatinny Arsenal, NJ 07806-5000

L

i
w3l
| [Pt |

o= |

Anthony J. Sebasto

Acting Associate for Technology
Fire Support Armaments Center

Mr. Sebasto has more than twenty years of service with the Federal Government
in a variety of research, development and production positions at TACOM-ARDEC.

Mr. Sebasto is currently the Acting Associate for Technology, Fire Support
Armament Center, at U.S. Army TACOM-ARDEC. In this position, he is responsible
for the development and management of Center-wide technology base programs
spanning the Fire Support mission area to include artillery, mortars, and fire control.

Most recent assignments include Acting ARDEC Associate Technical Director for
System Concepts and Technology, Associate for Technology in the Close Combat
Armaments Center, and System Manager for the Direct Fire Lethality Program.

Mr. Sebasto is a graduate of the University of Delaware with a Bachelor of Science
Degree in Mechanical Engineering, and received a Master of Science Degree in
Management from the Florida Institute of Technology.





ARDEC Tech Base

Presented to

NDIA Armaments for
Full Spectrum Warfare
Conference

Mr. Anthony J. Sebasto

Acting Associate for Technology 25 June 2003
Fire Support Armaments Center

Committed to Excellence
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Transformational Lethality

AMC

. Reconnaissance
&Surveillance

<

NLOS-LS

Diverse Suite of Weapon Systems to FINISH DECISIVELY! I






Lethality Challenges

ALL Engagement Scenarios — LOS/BLOS/NLOS
ALL Environments — Day/Night

First Round Kills

Target Detection/Recognition — Advanced Targets
Command, Control, Communications — Networked
Fires

Increased Range - Standoff

Maximize Stowed Kills — Minimize Size, Weight
High Performance, Low Vulnerability Energetics
Rapid Rearm

Affordable Overwhelming Lethality





Major Lethality Technology
AMC Investments

—~ RN

LADAR Sensors . —
F/ Smart Munitions Acoustic/Seismic Multi-Mode
Sensors Warheads

Novel/Nano-Structured

Comander’s
Decision Aids Objective Decisively Energetics
Force e |

\ See First
J Finish

Understan

Act First

FCS 120mm

LOS/BLOS ATD MEMS IMU
\\ =~ o 9 ;
Mid-Range | Iét:xt gl :?nhr:]j
Munition NLOS-M Objective Objective Crew

Cannon Agile Target Effects Served Weapon





S & T Strategy for
AMC FCS Spiral Development

FY2002 | FY2003 | FY2004 | FY2005 | Fy2006 | Fy2007 | Fy2008 | Fy2000 | Fy2010 | Fy2011 | Fy2012
- Acquisition
MS

Y,

Technologies for Increment 1

Baseline

Technologies for Increment 1 Spirals

Technologies for Increment 2 Baseline

Science & Technology






@ XM307 OBJECTIVE CREW SERVED WEAPON
AMC Increment | Capability

Objective: Provides the mounted & dismounted warfighter a crew served weapon
system one third the weight of M2 & MK19 MGs, with overwhelming lethality
capable of defeating protected, defilade targets & light armor out to 2000m.

« LtWt, 2-man Portable (50.3 Ibs)
* 25mm Air-bursting Munitions
» Defeats Defilade Targets
« Armor Piercing Munitions
*Defeats Lt Armored Vehicles
« Day/Night/All Weather Capable
+ 3 system integration
demonstrations completed
« TRL 6 April 03

« May 03 Transition to PEO
Soldier
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@ FCS 120mm LOS/BLOS System ATD
Increment | Capability

AMC

-
I

Objective: Demonstrate 120mm Line-of-sight (LOS) and beyond line-of-
sight (BLOS) armament system components and ammunition suite for

Mounted Combat System (MCS)

%Fbange Munition

2

\ MOUNT <& > 2
ASSEMBLY - e

Advanced KE

~ RAIL & YOKE
ASSEMBLY

CANNON ASSEMBLY

* Robust LOS/BLOS Lethality 0-12km
* Criticial technologies:

* Ltwt (<4400lb), reduced impulse
cannon

* Advanced Kinetic Energy
Munition

* Mid Range Munition

* Fire Control

« Ammunition Handling

* Electrothermal ignition
« Cannon design underway

* PM-Lethality sponsored TRL 5
Dynamic Response cannon
demonstrator critical enabler to ATD
success

* All components TRL 6 end FY04
(1Qtr04 for MRM)






@ Mid Range Munition (MRM)

Increment | Capability

AMC

Objective: Provide Mobile Combat System with a 120mm precision
munition capable of defeating advanced high valued targets out to 8km
and beyond.

Approved for

- ‘ Public Release
5 Picatinny Arsenal
) PAO Log # 105-03

2/21/03

Critical Enabler for Force Lethality and Survivability





Multi-Purpose Warheads

Increment | and Spiral Capabilities

Increased lethality over a broader spectrum of targets I





@ Lightweight Dismounted Mortar Weapon
Increment | Spiral Capabilities

AMC

Schedule

MILESTONES

FYO04

05 | 06

07

Design/Material Alts

Tradeoff Analysis

Prototype Components

Thermal/Dynamic Models

Demo Component Design (TR

Ltwt tube Firing test (TRL 5)
Sys Firing Demo (TRL 6)

L5)

~$6M

30 to 40% lighter weapon system
Improve transportability and logistics
Critical Technology:

« Advanced metal matrix and
composite materials

TRL 6 demo FY06 with up to 30%
reduced weight

TRL 5 demo FYO06 for advanced gun
tube to enable up to 40% reduced
weight in SDD

Transition to PM-CAS FYO07






Lightweight Machine Gun

and Ammunition
Increment | Spiral

D

%
&
[ —
=
" 3

Caseless or Plastic
Cased Ammunition

Simple
Reliable
Mechanisms

Embedded
Sensors

Composite
Structures

Milestones

Component Studies and Demos
Weapon Component Demos
System Concept Design Phase
Virtual Design of Weapons and Ammunition
Development of Ltwt Machine Gun Design
OFW Demo with Ltwt Machine Gun

Early Operational Test of Ltwt Machine Gun

~$60M

Equivalent capability of current light
machine gun at 20%-35% lower

weight.
» “Clean sheet of paper” approach

Increased mobility and
maneuverability, reduced training and
maintenance

Critical Technologies:
« Lightweight materials
» Recoil Management
« Thermal management
« Caseless ammunition

TRL 6 in FYO7 prototype live fire
testing

Transition to PM Soldier Weapons for
SDD






AMC

Common Smart Submunition
Increment | Spiral Capability

MILESTONES

Modular S&A

Sensor Suite
Sensor Tests

Concept Analysis/M&S
Decel/Scan System

Lethal Mechanism
Warhead Tests

G Hard/Pack/Intgr/Test

~$47M

FYO8

FYO09

 Full function submunition for multiple
platforms including guns, missiles, and
aerial dispensers.

« Application to 120mm and greater

Takes advantage of future, more
accurate delivery systems

Affordability based on design and
economy of scale.

Critical Technologies:
e Combined Effects EFP Warhead
 Multi-mode Sensor

TRL 6 demonstration FY0S8






Future Intelligent Munition (FIM)
AMC Increment | Spiral Capability

1

NLOS-LS NLOS-C -

) ..
NLOS-M MUNITION IS ARMED &

EMPLACEABLE BY FCS ASSETS GROUND SENSOR IS INITIATED

%, s /
) ﬁ/ « Smart Scatterable Area Denial

W';\'AEUNNITTf}Sﬁ'g L%BE(T:ECEITDED AIR SENSOR SCANS LETHAL TARGET IS ENGAGED USING M un Itl on
UPWARDS IN A CONING AREA & DETECTS TARGET EFP « Provides remote em D lacement at
MILESTONES FY04 |FY05 | FY06| FYO7| FY08| FY09 tactical distances from FCS
Sys. Simulations & Refinement P latforms
Ground Sensor Development * 70% Fewer Munitions per barrier vs
Air Sensor Development FASCAM

Propulsion/Stabilization System

Critical Component Hardening &
Testing

 Critical Technologies:
* Combined Effects Warhead
(Common warhead with CSS)
» Target Acquisition Sensors

 Demo G-survivability for function
« TRL 6 Field Demo in FY0S8

Virtual System Integration

Integrated Demo






EM Gun Technology

Maturation & Demonstration
Increment Il Capability

AMC

Launcher

System
Concepts &

Trade
Studies

Integrated "
Launch
Packages

Pulsed ) (Ql
Power

* Mature/demonstrate major subsystem
performance characteristics at or near

System Schedule full scale
* Pulsed Power System
MILESTONES FY04 FY05 | FYO06 . Launcher
P rauver Supply * Integrated Lanuch Packages
fnerma Momt - Demonstrate utility of hypervelocity
Launcher for armor defeat
Materials  Demonstrate HE/electronics

Full-scale launcher

launchability

Launch Packages « Mission area trade study to determine

LOS o :
NLOS/BLOS best system application for potential
System Concept/M&S follow-on ATD beginning FYO07

~$90M » Collaboration with Navy in-process






Modeling Architecture for Technology

and Research Experimentation
(ARDEC Contribution)

Objective: Provide persistent, distributed simulation
environment for evaluation of Future Combat Systems and
Objective Force concepts

Product:

: * Full spectrum capability for SMART

«++] * Realistic engineering representation of systems and

= environments

. * Reusable environment where sub-system models can be

:‘ integrated into an established architecture for analysis &

technology trades

FCS Battalion

Armament Server

MATREX Schedule

NLOSCannon:

M483

« If smart round, calculate end game VR,

M864 ERDPICMBB

= Architecture releases Vo5  [vi.o [v2.0 v3.0
A A Al

with documentation ARDEC developed (SMAC)

/ARDEC integrated

Tasks FY03 FY04 FY03 FY0d8 FY07 SA Tactical FC  Technical FC BDA
. . Semi- Pair o
= Architecture design and development| RN Autoer:!ted | frarget - Point i [ etonation S\;iisi
- ) Forces sun| [Shooter|  £%P°"; e :
= Enhance and evolve architecture : oAr o
CDAS (Network Fires)
= Support FCS C4ISR experiment A
= Support LS| Capstone Demo A Armament Server V1.0 Current orary
. q q Mid-Range Munition
= Conduct 1stApp Baseline A FCS Block 1 » Monitor network for fire commands MRW)
M830 HEAT
= Demonstrate engineering models Tank, Artillery, or Mortar { - Access physical characteristics library | n.osmortar:
for use by TRADOC, ATEC and LS| * ROEC develoned (1AL wssere
eveloped ( ){ « Calculate trajectory using 6 DOF PGMM

- XM982(GPSGuided)
Developed for Mines Qf top attack mine, fly sublets Fatoes (sensor






AMC

Armed UGV
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* Rapid Demonstration Program
* Explore Armament Integration Issues on Small, Lower Cost UGV
» Support Customer Demonstrations






Armed UAV Payloads

Smart Top-Attack
Submunition
Demo planned 2Q04

Integration Study
In process

@ HE/WHD

@ Directed
Energy

2 Non-lethal

LtWt Payloads Enabling Smaller, Lower Cost Armed UAV’s





Y,

AMC

Summary

Key Lethality Technologies Maturing for
Increment | Transition and Follow-on Spiral
Insertions.

Key Focus Areas:
— Affordable Smart Munitions
— Lighter Weapons/Ammo for Dismounted

Strong Presence in Distributed Collaborative
Environment Through the Armament Server

Growing Emphasis on Armament Integration on
Unmanned Ground/Air Platforms
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INTRODUCTION

AREA OF OPERATIONS / INTEREST
ENEMY SITUATION

BRIGADE MISSION

BRIGADE COMMANDER’S INTENT
TASK ORGANIZATION

CONCEPT OF THE OPERATION
THE BATTLE: DAY-BY-DAY
LESSONS LEARNED

CONCLUSION
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AREA OF OPERATIONS






AREA OF OPERATIONS






THE ENEMY

if 3!

VE DESIT VIRTUS

 82mm MORTAR: USED FOR HIGH VALUE TARGETS SUCH
AS COVERING POTENTIAL LZS, AVENUES OF APPROACH,
AND SUPPORTING FIRE ON TARGETS WITHIN A KILL ZONE.





>

THE ENEMY [!H

 DShK-38: EMPLOYED WITH EACH FIGHTING
POSITION OR BUNKER ORIENTED TOWARDS THE
AVENUE OF APPROACH.





THE ENEMY






TF RAKKASAN MISSION .;HB y

Task Force Rakkasan air assaults H-Hour, D-Day
(0200Z, 2 March 2002) into Area of Operations
EAGLE to block Al Qaeda withdrawal from
Objective REMINGTON in order to enable the
combat operation of Commander Zia’s Afghan
Forces (the main effort). On order, Task Force
Rakkasan assists Afghan Forces to block Al
Qaeda escape routes into Pakistan to complete
the destruction of the enemy in Area of
Operations EAGLE. On order, redeploys to
Kandahar Airfield to prepare for future
operations.





CONCEPT OF THE OPERATION

UPPER SHAHI
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i PRIOR TO D-DAY wgga

* REFINEMENT OF PLAN
* REHEARSALS

* BATTLE DRILLS

* INDIVIDUAL TRAINING

* FLY-AWAY REHEARSAL











Rehearsal
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) D 2 Rehearse rehearse rehearse!

T






/.4

D — 2: TF RAKKASAN Conducts Fly-

Away Rehearsal
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} D - Day: Lift 1, Serial 1
waits to board aircraft
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D - Day: Lift 1, Serial 1 prepares to take off
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D - Day: Fire and Maneuver






D - Day: A Forward Observer reports his B
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D - Day: An Apache moves into position to
answer a call for support
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D-Day: Command and Control aircraft

landing at “RAK TAC Ridge”

1 . ‘4 el

w from Rak TAC looking Northeast
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D-Day: The Air Liaison Officer calls in an
air strike from “RAK TAC Ridge”

Vlew from Rak TAC Iooklng Southeast
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D-Day: Partial view of “The Whale”
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D-Day: Air Strike
on “The Whale”

m

Vlew from Rak TAC Iooklng Northwest
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D-Day: Recon/Security team on “Rak TAC
Ridge”

“The Whale”

V|ew Iooklng North Northwest along west S|de of Rak TAC Ridge
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D-Day: Engaging Al Qaeda

Blocking Position
11}











D + 1. CH-47s returning to Bagram after
successful insertion of 1-187
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1D+ 2 The “Gator” '
Introduced to Combat






D + 2: Scanning the ridgeline for §
enemy observation posts

mure d





D + 3: CH-47D dropping off 81mm
mortars vic 1-187 BN TAC

r / View looking southwest





D + 3: Troops exit aircraft while
air strike goes into Serkhankhel

“The Whale”
\

View looking southwest &
BN
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D + 4: A CH-47D slinging
In supplies






D + 4: View Looking Southwest from
Blocking Position Cindy

: “The Whale”
“RAK TAC Ridge”






D+4: View of Blocking Position Diane,

OBJ Ginger, and “Ginger Pass”

Taku Ghar (OBJ Ginger)
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D+6: Firepower





D + 6: Air strike
Into Serkhankhel






D + 6: Air strike g_..
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D + 9. Apaches engage targets

In Serkhankhel






D+11: Insertion of
3PPCLI for Operation
Harpoon
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D+ 11: Elements of 3PPCLI gf,p
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D+ 14: C Co, 3PPCLI loads

CH-47 for return to Bagram





L EssONS LEARNED ]
o

« MUST HAVE OVER-THE-HORIZON COMMS FOR OUR AIRCRAFT
AND C2 NODES.

« NEED INTRA-THEATER FIXED-WING RESUPPLY CAPABILITY
DEDICATED TO THE AIR ASSAULT FORCE.

 PLAN AND RESOURCE FOR FIRE-SUPPORT SYSTEMS ALL
WEATHER AND ALL TERRAIN.

 NEED THE LIGHT WEIGHT COUNTER-MORTAR RADAR FOR
PORTABLE, OMNI-DIRECTIONAL CAPABILITY.

« C2AIRCRAFT (FIXED OR ROTARY-WING) IS A MUST-HAVE.
 NEED LIGHT WEIGHT MOBILITY ONCE ON GROUND.
- EMBEDDED MEDIA ACCURATELY PORTRAY THE ARMY STORY.

« CONTINUE TO PRACTICE INTEROPERABILITY BETWEEN
CONVENTIONAL AND SPECIAL OPERATIONS FORCES.

« OPERATION WAS A VALIDATION OF THE ARMY’S CTCs.





NOTABLE HB
ACCOMPLISHMENTS S

FIRST CONVENTIONAL BATTLE OF OPERATION ENDURING
FREEDOM — AND LARGEST

LARGEST AND LONGEST-DURATION LIGHT-INFANTRY
ENGAGEMENT SINCE VIET NAM

HIGHEST-ALTITUDE LAND BATTLE IN U.S. HISTORY

14 COMBAT AIR ASSAULTS PERFORMED DURING THE OPERATION
WITHOUT THE LOSS OF A SINGLE SOLDIER OR AIRFRAME IN TASK
FORCE RAKKASAN - 1,411 SOLDIERS INSERTED, 1,411 EXTRACTED

FIRST CANADIAN GROUND COMBAT SINCE KOREA

OPERATION WAS UNDERTAKEN BY A COALITION OF SEVEN
COUNTRIES

CLOSE COMBAT ATTACK MISSIONS WITH APACHE HELICOPTERS
PROOF OF SURVIVABILTY AND LETHALITY OF APACHE AIRFRAME

INTRODUCTION OF THE ‘M-GATOR’ TO COMBAT IN AIR-MECHANIZED
ROLE

TRUE JOINT FIGHT: USA, USAF, USN, USMC, AND SOF





> TF RAKKASAN
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strongest military powerinitne:
Western World.”

- Brigadier Roger Lane, CDR, UK Royal Marines







Lethality on Today’s Battlefield

GEZA PAP
Assoclate Technical Director
For
Development & Production





Prox Fuze Development in WW Il

Development :
— 2,236 people
— labor cost of $837,000,000

Procurement :
— Contracts - $510 million in 1942, increasing to $3.8 billion in 1945
— Quantities - over twenty-two million fuzes - about $8.5 billion
— Unit Cost: $150.

— Supplier Base - more than two thousand interlocking suppliers and
sub-suppliers that poured components into six prime fuze
contractors.”

Schedule :
— May 41 - Concept demo
— Nov 42 — Production Decision
— Jan 43 — FIRST KILL






Today’s War 1n Perspective

 Newsweek 26-May-03 Pg. 10 Periscope -John Barry
« War Costs: How Much? well, How High Can You Count?

— Defense Secretary Donald Rumsfeld has ordered the U.S. military to collaborate on
a "lessons learned" study of the Irag war. That will take months, but the air
commander, Lt. Gen. Michael Moseley, has had a team from his "analysis and
assessments™ staff compile some raw numbers. Some highlights of the 16-page
report: 423,998 U.S. military personnel were deployed; other Coalition
forces sent an additional 42,987 troops. The total is roughly equivalent to the
population of Albuquerque, N.M. The war lasted 720 hours. The allies flew
more than 41,400 sorties. That consumed 18,622 tons of fuel, enough to keep a
Boeing 737-300 airliner aloft for about 12 years. The Coalition flew 1,801 aircraft-
all but 138 were American.

— The Iraqis were showered with 31,800,000 leaflets bearing 81 different messages.
End to end, the leaflets would have made 120,454 rolls of toilet paper. Coalition
forces lost 20 aircraft, but only 7 as a result of enemy fire. Search-and-rescue teams
flew 55 missions and saved 73 people. 80 aircraft were flown to gather intelligence;
they took 42,000 pictures of the battlefield, transmitted 3,200 hours of video and
eavesdropped on 2,400 hours of Iragi communications.

— Known costs: $917,744,361.55

— Amount equivalent to 46 minutes, 10.5 seconds' worth of total U.S.
economic output in 2001.






CNN - March 19, 2003

(can't always believe what's fit to print?)

All over the map

Estimates of the cosis of war in frag run from

327 billion for military costs afone in the best-case
scenario, to $1.92 frillion in the worst possible
universe, a number that includes the costs o war,
rebuilding and a bad economy

Reported White House
supplemental budget request: | $95B8°

Former White House
atviser Larry Lindsey: #1008 to $2008**

White House OMB

Director Mitch Daniels: $508 to $60B™"
House Democrats: $93B**
Congressional Budget Office: $278 to $318**

Center for Strategic and
Budgetary Assessments: $127B to $688B***"

Yabe professor William Nordhauws:, $998 to $1.92 trillion

"Ondy inclirdes costs through Sept. 2003
“*Does hot mclugde sceupation, rebuilding costs

**Assurming two months of war; does not nclide occupation,
rebiliding costs

“***Inclides military. rebididing and other costs
includes military, rebuifding costs and Impact of off, economy






What went to War ?

Class of Items Initially shipped into Percentage
country Expended
114,885,203 45

4,676,026 30

3,205,307 50

37,065 16
. 6,825 5
Mortar/120mm 51,392 2
105mm - 5
120mm< 20
120: 10
15 20
1! 15
Gn 40
Grenc ) 30
AT4
Demo Mtls _o,ubl
Signals/Flares 170,285
Rockets/2.75 Inch 47,965
Mines 162,446
Smoke Pots 2,429
Other items 4,884

TOTAL 127,140,263






Reset — Replenish - Restock

Top 20 Suppliers

ATK

GD

Datron (IMCO)

AO

Chamberlain

MEI

D&Z —

Kilgore — 31.47
: 30.21
23.92
21.40
20.14
17.62
16.36
13.85
13.85
11.33
MTD — 10.07
Teknocraft 10.07
Kaman Dayron 8.81
Top twenty producers 94.75% of business 1,258.82






-May-03

Return to Defense News Top 100

001 Defense 001 To 0
Rank ompa 0 = na es Of Defe e B e 000 Ra Reve e Revenue Defense
6 General Dynamics Corp. U.s. AV,C,DE,E,ITMU,NV,O,SI 5 7,784.00 12,163.00 64
26 Textron Inc. U.s. AAV,CDE HMUMMDNV,0,SI,U 19 1,439.00 12,321.00 11.7
32 Snecma France A.C,DE.E,HMU,MMD,O,PS,SP 39 1,070.30 6,071.80 17.6
34 DynCorp U.S. A,C,DE.E,HITMUNV,O,PS,SI, T 33 1,000.00 2,000.00 50
46 Rafael Armament Development Authority Israel AV,C,M, 0.8l 44 760 760 100
80 Kaman Corp. U.s. AHO NR 301.6 876.9 34.4
3 BAE SYSTEMS plc U.K. AAR,C,DE,IT MU M,MD,NV,0,SI1,U 4 14,491.80 19,069.80 76
23 Alliant Techsystems (10) u.s. AR,DE,M,MD,O,SP 31 1,600.00 1,800.00 88.9
27 Rheinmetall DeTec AG Germany AV.AR,C,DE MU,M,O,PS,SI,U 38 1,348.90 4,078.30 331
43 Singapore Technologies Engineering Ltd. Singapore U 40 773 1,335.20 57.9
50 GIAT Industries (8) France ARAV,MU,O 54 666.6 701.7 95
51 Ruag Suisse Switzerland |A.AV.,AR,C,DE H,MUM,O,SP.SI — $597.80 $597.80 100
53 Diehl Stiftung & Co. Germany AR.,DE MU,M.O 1.6 604.3 88
62 Israel Military Industries Ltd. Israel AAV AR,DE HM 435.4 99.4
76 ADI Ltd. Australia AV.AR,CDE ) 366.8 854
15 Finmeccanica SpA Italy AAV ARC.I 5,998.20 394
20 L-3 Communications Corp. U.s. AAR,C,DE, R 2,347.40 76.9
AAV ARC.DE,.
29 Israel Aircraft Industries Ltd. Israel U 2 2,089.00 62.3
48 Elbit Systems Ltd. Israel AAV AR,C,DE.H,ITMUNV,- = 729 764.5 95.4
52 Krauss-Maffei Wegmann GmbH & Co. Kg. Germany AV AR 42 593.6 593.6 100
89 Oboroenitelniye Systemy Russia AAR NR 259.2 NA NA
91 Vickers Defence Systems Ltd. (17) U.K. AR,DE,SI NR| 232.2 2322 100






That’s the BIG picture

o |t take us MINUTES, as a Nation, to make enough
bullets take out an adversary like Iraq
— Lethality Is not a big, visible, pricey subject

» Global supply chain — or global competition?

— We have fewer people, fewer US companies working ALL
ammunition programs today than we had for one Fuze In

WW 11
 \What about Details?





M211 Aircra®

Urgent MR approved on 16 Jan 03.

M212 A/

Urgent MR approved on 16 Jan 03.

M101

Full MR approved on 27 Jan 03.

M101

Full MR approved on 27 Jan 03.

NL Ca

—)

Urgent MR approved on 13 Feb 03.

M84 Stun.

Urgent MR approved on 13 Feb 03.

XM1131 Fire 5o .-cC Support Statement)

Interim MR approved on 13 Feb 03.

NL Capability Sets (1 Set)

Urgent MR approved on 19 Feb 03.

Ctg, 120mm, HE-OR-T, M908

Full MR approved on 5 Mar 03.

M84 Stun Grenade Conditional M2 =====ad on 10 Mar 03.
M4 SLAM Full s

M320 SLAM Trainer 4

M255A1 Flechette Rocket (ARDEC MR Cert for JMC) r 03.
M930 120mm lllum Ctg

M120 Towed Mortar System ar 03.
M121 Carrier Mounted Mortar System Co. . Mar 03.
ACOG Optic Urgent viix — . Apr 03.
C-More Optic Urgent MR approved on 7 Apr 03.

M231 MACS Propellina Charaa Full MR approved on 22 Apr 03.

M241 MACS~ Full MR approved on 22 Apr 03.

EOD PA/ Urgent MR approved on 5 May 03.

NL Ca; Urgent MR approved on 5 May 03.

Towel( JOA1 MTS with Conditional MR in process.

modifie

Advancea Urgent MR in process.

XM1060 Thermu.-

Urgent MR in process.






How Did we do?

“Precision artillery” is a natural partner to “precision airpower” in
hers.

ible munitions may be needed, along with systems like
onnaissance and illuminators to allow ground troops to
argeting without being exposed to combat.

plugs on the 7.62mm MG have been the biggest maintenance
issue. Units have now taken the spare barrel gas plug; put it in a 7.62
ammo can with enough JP-8 to cover the plug.

— Civilian graphite is the key (Cooper or Liquid
several PSG's. Weapons gum up bad with CL
lubricant of use.

— There has been a few ammunition problems, m
ammunition being delivered to units. Many 1SO co

essarily opened to identify the contents. The radio frequency

system worked well until the I1SO shipping containers

d scouts viewed the effect of the 50 cal round as a combat
due to the psychological impact on other combatants that
e destruction of the target.

olition Kits ~ The new electric firing system received “rave
reviews.” It was considered safer and more effective.





Firepower

Overall, very little SABOT was used
< Devastating effects when used

Heat and MPAT ended up being the preferred main gun round
<+ Effective against buildings and bunkers

Crew served machine guns ended up being weapon of choice in numerous
engagements
<+ Target rich environment

< Iraqis hid in fighting positions until tanks were very near before attacking thus
negating the use of the main gun






What we are doing about It

Log R&D
Quality
Prototyping
M&S
SOCOM Cell





Bottom Line - Most Critical Need

 Lethality i1s cheap AND overwhelming

 Products worked well in Iraq
— With areas for improvement

« Rapid Response to Urgent Needs a MUST!
— Special Forces > Big Army
— “Just-Iin-Time” ammo ???
— Items in Design need to be ready to fight







Bud Irish

Bud Irish graduated from the University of Southern Mississippi in 1976 was commissioned in Armor and
served 26 years. He has served in a variety of armor and acquisition positions and is currently working
for SAIC as part of the Boeing/SAIC Lead System Integrator team on the Future Combat Systems
Program. He is the Deputy for the Lethality and Soldier Systems teams.
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CSA Statement of the Problem e comaar sysrems
— s =

One Team ~The Army/DARPA/Industry

“We must provide early entry forces that can
operate jointly, without access to fixed
forward bases, but we still need the power
to slug it out and win decisively.

Today, our heavy forces are too heavy and
our light forces lack staying power.

We will address those mismatches.”

-- GEN Shinseki, CSA, 23 June 1999

Legacy Sustain & Recapitalize
Force
JTransform
- Objective DARPA Technologies
d~L8 W0 Force DRRPAJARMY Collaboratve S&T R&D and Procurement

PR LY |
(T BN I

smﬁfﬂ
% Interim
@ : te Initial BCT Interim
& Force
e

.. . Responsive, Deployable, Agile, Versatile,
Lethal, Survivable, Sustainable.

M<==OM&®O

030624NDIA LSI Approved for Public Release, Distribution Unlimited





FCS Operational Requirements —
Develop an Integrated

System-of-Systems e
Full Spectrum Force

FFFFF

* Interoperability with Joint / Coalition Forces

* Optimal set of Net-centric Combat Capabilities
« Manned and Unmanned Family of Systems

- Strategically Deploy in a C-130 “Like” Aircraft
* Roll off in a “Ready to Fight” Configuration

- Brigade in 96 Hours

« Significantly Reduce the Logistics Footprint

... Responsive, Deployable, Agile, Versatile, Lethal, Survivable, Sustainable.

0000000000000 Approved for Public Release, Distribution Unlimited





Magnitude of the Task —

One Team ~The Army,/DARPA/lndustry

« Significant Government Investment
* Impacts Every Unit and Soldier in the Army

« Shapes Government / Commercial Industrial
and Sustainment Base

« Schedule Constrained and Technology
Driven

Requires Innovation and Leadership

First True System-of-Systems Development,
Production and Fielding

0000000000000 Approved for Public Release, Distribution Unlimited






What the LS| Does/Does Not Do... s comaar s

o

One Team ~The Army/DARPA/Industry

- Why a Lead Systems Integrator (LSI)...

= The Army’s first large scale “system of systems” development,
integration across many platforms and disciplines, requires a robust /
dedicated organization experienced in large scale systems integration to
be successful

« What the LSI does...

= Trusted Industry member of the FCS Team (DARPA / ARMY / LSl / Best of
Industry) that has total systems integration responsibility (“top down”
development)

= Provides the Team a “general contractor” for resource allocation,
subcontract implementation and coordination, and programmatic
responsibilities

= Provides the vital link to the “Best of Industry” including domestic /

foreign contractors, Government programs / Labs, and educational
institutions

« What the LSI does not...

= Does NOT provide hardware solutions to subsystem / element
requirements

030624NDIA LSI Approved for Public Release, Distribution Unlimited





Lead Systems Integrator —

o ==
One Team ~The Army/DARPA/Industry

Industry role as FCS Lead Systems Integrator (LSI)...
Leader clearly defined ... NOT a Consortium!

- System of Systems Integrator... total systems
Integration responsibility

0000000000000

Integral partner on the DARPA/Army Team

Assists in the development of Operational, Systems and
Technical Architectures...links to the Objective Force
Leverages applicable Government and Commercial activities
and resources

Performs the identification, selection and procurement of major
systems/sub-systems

Provides direct support to TRADOC, assists requirements
development and analysis activities

Industry Management / Government Oversight

Approved for Public Release, Distribution Unlimited





Key Aspects of FCS Program ———

030624NDIA LSI

One Team ~The Army/DARPA/Industry

Rapid fielding of FCS equipped Unit of Action with
an affordable and optimum set of net-centric combat
capabilities.

Development of an Integrated System of Systems

consisting of Full Spectrum capabilities including:

= Command, Control, Communications, Computer, Intelligence,
Surveillance and Reconnaissance (C4ISR) - designed as a system
and embedded in the combat platforms

= Combat platforms, ground and air -- with much lower sustainment
needs and life cycle costs

= Sustainment meshed with operational needs
- Embedded prognostics for soldiers and platforms

« Anticipatory logistics fully supported by C4ISR and platform
designs

= Training for individuals and units
- Embedded and external
* Fully supported by the C4ISR and platform design

Approved for Public Release, Distribution Unlimited





Key Tenets of the Program ——
— e =

One Team ~The Army,/DARPA/lndustry

Create Opportunity for Best of Industry to Participate
Leverage Government Technology Base to Maximum Extent
Associate On-Going Enabling Efforts With LSI-Led Activity
Collaborative Environment from Design Through Life Cycle
As a Minimum, Commonality at Subsystem/Component Level
Design/Plan for Technology Integration and Insertion
Maintain and Shape Industrial Base for the Future

Retain Competition Throughout Objective Force Acquisition

Appropriate Government Involvement in Procurement
Processes

Maintain and Shape Government Acquisition Community
Program Affordability--Balance Performance and Sustainment

FCS Is a System of Systems, Not Individual Pieces |

9

0000000000000 Approved for Public Release, Distribution Unlimited





Partnering With Suppliers —

One Team ~The Army,/DARPA/lndustry

 Modeled after Government BAA process
= Solicits global participation
« Solicits Industry, Government and Academia for:
= Best of Industry solutions and capability
= Competitive proposals
= Creative approaches
 Two Broad Industry Announcements (BIA) each with different focus
= BIA #1: Technology, Trades and Demonstrations (44 BIAS)
= BIA #2: Architecture and Specification Development (31 BIAS)
 BIA #1 - 147 proposals awarded to 63 suppliers
- BIA #2 - 68 proposals awarded to 41 suppliers

« Extension of demonstrations and other services resulted in 52
additional awards

Global Solutions for FCS Requirements |

030624NDIA LSI Approved for Public Release, Distribution Unlimited
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FUTURE COMBAT SYSTEMS

=

One loan ~The Any/DARPA/lndustry

Class | Class Il

B Unmanned Ground Vehicles .

I“---......
[

f*“'—v—w

Small
Manpackable

MULE
Transporter

Unattended
Ground
Sensors

Unattended
Munitions
-NLOS LS

-Intelligent
Munitions

NETWORK

Reconnaissance
and Surveill

Mounted Combat
System

Medical Treatment and

Cannon i Mortar and-Reeevery-Vehicle Evacuation

NLOS

ILO - HEMTT
“Approved for Publlc Release, Distribution Unlimited, Case #43038”






FUTURE COMBAT SYSTEMS
— o =
One Team ~The Army /DARPA/Industry

2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

CTD
Award MS B I0C
vV Vv
Concept System Low
And Development Rate
Technol And Initial

Demos Demonstration Productic

Increment | Spiral and Increment Il CIiD

“Approved for Public Release, Distribution Unlimited, Case #43038”
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FCS LSI Organization

FUTURE COMBAT SYSTEMS

One Team ~The Army/DARPA/Industry

Program Manager — LSI
Dennis Muilenburg*

One Team Council
(PM of Major Teammates)

Executive Support

Deputy Program Manager
John Gully*

Advanced Programs
Roy Minson*

Business Management
Jeff Worley*

Independent Reviews & Risk
Management - Frank De Mattia*

Software & Distributed Systems
Rich Collins (acting)*

Supplier Management
Steve Marion*

System-of-Systems’ Integration
Lee Wilbur*

Chief Scientist & Architect*

Ed Brady
System-of-Systems’ Integration Business, Technical & Programmatic Integration
I I I I Administration/PMO* LRIP & Production PIng
Advanceq System-of-Syste_ms _ Integrated Complementary Ralph Moslener Courtney Weiss
Collaborative Eng. & Integration Simulation & Test Programs . . g
Envi Chief Engineer* Operations
nvironment . - .
. ) . Rich Collins Courtney Weiss
Rich Crispo Jim Anderson Peter Cherry Brad Cohen o .
Communications Program Protection &
. . Felicia Campbell Industrial Security
Logistics Training Systems Force TBD
Systems Development Hur‘?an gesources i
Pat Bennett Jim Shiflett Jack Schmitt Im Caesar QuaDlty " ;
IDS & PW Integration an Meyer (acting)
Allen Davis Strategic Business
Legal Development
S Bob Mitchell
Systems’ Integration
| 1 1 1 | ] ]
C4ISR Systems’ Manned Ground Unmanned Air Unmanned Ground Lethality Soldier Increment 2
Integration Vehicle Systems’ Vehicle Systems’ Vehicle Systems’ Systems’ Systems’ Concept&
Integration Integration Integration Integration Integration Technology Dev
Don DePree Dick Williams Mark Franzblau Alan Walls Charlie Williams Charlie Williams Keith Taggart

030624NDIA LSI

Approved for Public Release, Distribution Unlimited

* = Office of the Program Manager
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FCS Program Way Ahead

FUTURE COMBAT SYSTEMS
One Team ~The Army/DARPA/Industry

« Transition From CTD Into SDD With Best of Industry Partners

« Continue Capabilities Enhancement through Spiral
Development / Technology Insertion

* Continue the Cultural Shift Through Revolutionary
Acquisition and System-of-Systems Development Process

2002 2004 2006 2008 2010 2012 2014 2016 2018

g &
CTD D | FRP F@
9 £

' Technolocyy

‘Approved for Public Release, Distribution Unlimited, Case #42244” 14






& Ammunition » 4
v 4

Born in October 1953, Brigadier General 1zzo is a native of Saratoga
Springs, New York. He received his commission in 1975 as a Second
Lieutenant in Armor following graduation from St. Bonaventure University
where he earned a Bachelor Degree in Business Administration. In 1987,
he earned a Master Degree in Management Science from Central Michigan
University. His military education includes Airborne School, the Armor
Officer Basic Course, Armor Advanced Course, Command General Staff
College, the Defense Systems Management College, and the U.S. Army
War College.

Brigadier General 1zzo was named Program Executive Officer of the newly established Program
Executive Office Ammunition in January 2002. He previously served as the Deputy for Systems
Acquisition, U.S. Army Communications-Electronics Command (CECOM). Other recent
assignments include, Project Manager for the Bradley Fighting Vehicle System (BFVS), and
Executive Officer to the Military Deputy to the Assistant Secretary of the Army (Research,
Development, and Acquisition). Other key assignments were PM for Constructive Simulations at
STRICOM, which included developing the concept for WARSIM 2000, Operations Officer for 3-37
Armor, 1st Infantry Division during the Gulf War, Aide de Camp, Bradley and M1Al Tank Live Fire
Test Officer at Aberdeen Proving Ground, MD, Operations Officer and Company Commander 2-37
Armor, 1st Armored Division, Germany, Battalion Maintenance Officer, Tank Company Executive
Officer and Tank Platoon Leader, 1st Infantry Division, Fort Riley, Kansas.

Bngadler General 1zzo's awards mclude the Leglon of Merlt (2- OLC) the Bronze Star W|th A






AmmunitioniorEulliSpectrumiWariare

S Jsii g
PEO
& Ammunition
Joint LLethality

BG Paulls 1zzo

Program Executive Officer; Ammuntiion
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e /3 Programs Cams Frofr

Established: January 1, 2002

PEO GCS

* PMARMS # Programs
* PM TMAS 23

* PM Crusader (MACS)

DSA-TACOM Total People Managed I

« PM Mi - ..
i # Programs 725 at Picatinny
* PM Mortars 74 o
ARDEC Life-Cycle Engineering Support:

* PM Small Arms

e Competencies
e Modeling and Simulation
e Technology Maturation
e Sustainment Support

Total Dollars
$1,253.6 M

AMC/DCS Ammo

* Training Ammo

« Industrial Base # Programs
. 94

e Demil

 ARDEC (Fuze Programs)

Total RDA Programs
191 programs
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MISSION

Develop and Procure
Conventional and Leap-
Ahead Munitions Combat

Power to Warfighters

GOALS

> Get PGM’s & Smart
Weapons to Warfighters
» Improve and Sustain the

Conventional Stockpile
atisfy the ome
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PEO Ammunition

BG Paul 1zzo PEO
Mr. Kevin Fahey DPEC

Industrial Base

aneuver Ammo
System - Direct Fire

Mr. Bill Sanville

ombat Ammo
Systems - Indirect Fire

Mr. Jim Sutton P COL Nate Sledge

Networked Munitions/ P .
o Demolitions / . . Medium &
Munitions / .
Countarme Non-Lethal Mortars Excalibur Large Caliber Small Caliber

Close Combat
Systems

Joint Services
COL Jeff Gwilliam PM






» PEO Ammunition was
located at the ASA(ALT)
OPS Cell in support of
Operation Enduring
Freedom and Operation
Iraqi Freedom

» Mission:

v Account for all
ASA(ALT) personnel
In theater

v' Provide readiness link
to PEOs for quick
reaction to war-fighter

v Support Battle
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Assured Mobility Force Protection Close Battle
Intelligent Munitions System APLA Hard Target Defeat
Anti-Personnel Landmine Countermine Demolitions
Alternative (APLA) Non-Lethal Hand Grenades
Countermine Pyro/Flares Non-Lethal
Demolitions EOD Equipment Pyro/Flares

15 Prime Contractors Combat Developers
* 30 Contracts * USAES
« USAMPS
GOCOs R&D Establishments * USAFAS
JMC « TARDEC « USASOC
- ARDEC e
*« ARL

* CERDEC






AN/RSSEI4NRTATGhanistan

Four (4) US Army Soldlers Sweep an area for
landmines near Bagram Military Base - May 03

(IEFSWEERSHO NG minESatB agramumiiitaryasennATghanistan
[DESPItE M ASSIVEIMINECIEaranCe eNorts BON01 20 EOPIErarermalmed okl ed oy, Iandmlnes
eveny dayiiniwarsternAtghanistan; thermost-heavily mined country inthe worid:
REUTERS/Jayanta Shaw - Mar, 07 6:02 AMET;
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» Examples include: | f

v Non-lethal munitions and riot control equipment for -
EPW Camp and SASO support 5 E

> Three Non-lethal
j Capability Sets
provided
v Non-lethal
munitions and

EPW Camp near Um Qasr, Iraq rot gear
—— Theater Distribution Center :‘:
Acquisition Corps Patch! || (TDC). PEO Ammo personnel |
4 | assisted in tracking parts. 5{;{

HSTAMIDS Battery Cover.
PEO Ammo FEDEX’d the
parts to the PEO Ammo
LNO on the ground.

Unserviceable MOPMS. PEO
Ammo developed a repair
procedure to quickly fix the cracks.
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LCcCM 795E1

ﬁ M782 MOFA M1155 PIAFS o

MOUT
Time QU
V 155mm M795 n g

105mm M1 HE  105mm M915 HE Projectile MK399

M767 MOD1

155mm

M762 ET
155mm M804A1 M782 M231/M232 Prop

Practice MOFA

105mm M314A3 lllum M107 HE

Excalibur Excalibur
Discriminating Unitary
Concept Development

120mm XM984 DPICM

e :
—— s ) |

(MFCS) Heavy 120mm Training
Insert, M303

Mortar Fire Control
System - Light (MFCS-L)

120mm XM395 (PGMM)

81mm
60mm M769 8lmm MBS3AL - m M983 IR| 60mm M720A1 HE Msziﬁll-:'\EAssg
FRPC lllum mm mm 120mm M934 HE

Concept

Development
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Completed Initial Operational Testing and Evaluation (IOT&E) November 2002
Type Classified (TC) April 2003

MFCS Conditional Materiel Release (CMR) May 2003
Accelerated fielding to 1st CD May 2003
in support of Operation Iraqi Freedom
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Mortars in Action during
_ Operation Iragi Freedom
GEORGIA 3 March 03
e | "bilisi*
St ARMENIA

TURKEY <G

Bat'umi

LEBANG

ISRAELAE
hviv-Yafo £ ‘%
Jerua}larp’: v w

Operation Anaconda
March 02

odefined -k Muscat A
boundary Alradiiall

OMAN

Boundary representation is
not necessarily authoritative





Mortar llluminating

User Payoff
* llluminate throughout range of HE
* Exceeds ORD burn time
» Sharper Images
» Leverages NVD Capabilities
* Validates “Own the night”

60mm & 81mm

3x Zoom 3x Zoam Mortar Systems
now equipped with
Moonless Night 120mm IR lllum @ 680 m IR lllums

The World’s First IR llluminating Mortar Cartridge

“Ji2 JLLUMINATION Y

Quote from SFC Jeff McLaughlin H
Davis, HHC 3rd B
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PVl NEinsuyse Amimuniiion Systas
LJrJe C:lloare Anninition

KE-WA2  M829A3 M829A2  XM1002 XM908 M830A1 XM1028 MRM XM1040  M393A3 M467A1
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»> Rounds Used in Abrams Tank Included M829A1/A2
APFSDS-T; M830 HEAT; M830A1 HEAT-MP-T

v" Many more Chemical Energy Rounds Utilized
than Kinetic Energy

> USMC used M830A1
v" Outstanding Performance
« Useful Against Structures
> US Army used M830’s
v Rounds Met Performance
> 2,000 M908 HE-OR-T Rounds shipped to theater

v Concurrent Worldwide Material Release
and Shipping

v" On time, but never used
> Assessing After Action Reports
v' M829E1 Complaints
« Remained in Theatre after Desert Storm

— Was Issued, but should not have
been there

* Glue Joint Separations after Years of High






: Smalli& Medium
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M583A1

White Star P';’;Z?iie M918  XM1001 XM1060
Parachute TP Canister  Thermobaric

M385A1 M430A1
Practice HEDP
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> Bradleys:
v First use of 25mm M919 in Combat
« Qutstanding Performance
> Apache/Blackhawks:
v" High Demand for HEDP M789

v FMS Buy Diverted / Urgency Buy
Initiated

> MK19/M203:

v Thermobaric Round Fielded
> M16/M4: M855

v' 70% of Assets Expended
> Assessing After Action Reports

v Improved M855 Stopping Effects
Desired for Close in Combat

» Currently Testing Lethality of
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SMCA Total:
$1.3B for FYO04,
166 items
Al| Services

> Objectives: Achieve
excellence in
acquiring top quality
conventional
ammunition for U.S.






Industial Base Vianagement

» Mission:

v" Provide Integrated Management of the Ammunition Industrial
Base

v" Optimize Planning, Coordination & Decision Making that Affects
the Preparedness of the National Technology & Industrial Base

> General Responsibilities:
v Perform Industrial Base Management
* Develop an Overarching Industrial Base Strategic Plan
« GOCO Production Management and Modernization Strategies
* Develop a Production Base Plan
v Implement Section 806, Public Law 105-261, Procurement of

Conventional Ammunition I
2. L.
_______ Integrated Product Team SN & . %, b
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, Baseline |
Establish . Establish Where Establish Where § « DPG I
Team & Mission We Want to be We Are . ICAPP

- PBP '
*PMs Army « Vision « Capacity l
*PEOs G3/G4IG8 . Goals . Capabilities |
il -ASA(ALT) - Objectives No Objectived ~ * Deficiencies |
-DCMA ’OUSD(AT&L) « Metrics & Metrics « Critical Items

AMC USMC Realistic? « Technology
‘CMA « Cost |
“ARDEC "USAF Yes - PBD407/ |
*USN Final Draft PNNL/GAOs |

*MIBTF *GSA Aug 03 Draft

*PPTF/ARMS March 03 . I
AEC I Implement |4— Staff for Establish How I
Approval We Get there ,
l -Strategies to Meet Objectives |
roviews 1 BRAC 05  Implementation Plans I

& Adjust

6 Sigma Principles





PEO Ammo’s Efforts Are Alighed

 With LSI’s Famlly of Combat Systems

* Advanced KE
*Advanced Multi-Purpose Anti-Tank (MPAT)
Lt Wt 120mm Cannon

BLOS/LOS

120mm Mortar *Precision Guided Mortar Munition (PGMM)

* Mortar Fire Control
* Advanced Mortar System (AMOS)

155mm NLOS *« XM982 Excalibur
*Low Cost Course Correction

*Next Generation Scatterable Mines (NGSM)

*Intelligent Munitions System (IMS)
* Quicklook
-Alr Standoff Mine Detection System

SUAV
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We cannot solve our problems ...
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Joint Lethality






