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REGISTRATION POINTS ‘

Precision Weapons—
Not for "All Seasons"

ilitary history proves that
successful armies anticipate
future needs, determine

requirements that meet those needs and
then take advantage of the latest
technology to fill those requirements.
Although the nature of warfare evolves
over time, this formula for success
remains essentially the same. Developing
the needs, requirements and solutions for
21st-century warfare demands we take a
critical look at precision weapon
technology.

Hi-Tech Cautions. One of the
constants of warfare is that any advantage
achieved through technology is a
temporary gain. Sooner or later, rivals
either develop effective countermeasures
against the technology or acquire the
same technology and employ it
themselves. In the Middle Ages, highly
skilled archers equipped themselves with
the newly developed longbow and ended
the effectiveness of armored knights
mounted on horseback. Leaping forward
to the 20th century, we've countered radar
capabilities with stealth weaponry. It's
imperative that as we design the Army
After Next, we don't forget these lessons
in military history.

Every armed conflict gives us a glimpse
of future warfighting. We get insights
about the weapons and tactics that
warrant further research, development
and refinement—the beginnings of a
vision for the future. Operation Desert
Storm was no different. It was the first
battlefield test of weapons enhanced by
precision technology.

But as capable and devastating as these
weapons proved themselves, we must
remember two important points. First,
potential enemies are aware of our
precision weapon capabilities. During
Desert Storm, a global television
audience watched just how precise our
weapons could be as news networks
broadcast images of a missile launcher's
destruction  through the eyes of
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gun-camera footage. We saw entire
buildings reduced to rubble with little
collateral damage.

Americans quickly became enamored
with these weapons and marveled at the
possibilities they offered. So did the rest
of the world. Our coalition partners and
adversaries alike learned the lessons
precision technology had to teach.
"Proof" of the effectiveness of these
weapons was strewn across the desert.

Acquiring this type of weapons
technology suddenly became an urgent
goal of both friends and foes—a process
made easier for them as a result of the
research and development groundwork
laid by the United States. The reduced
overall cost of such weapons now allows
other armies to buy them faster.

Ironically, it is because the rest of the
world embraced our hi-tech approach that
we must continue to fund and further
refine our weapons technology. Clearly,
we can ill afford to lag behind in
improving, developing and, now,
countering hi-tech weapons.

The second point is that we can't
employ such capabilities in all battlefield
situations. As glamorous as precision
weapons are, we haven't used them in
military operations since Desert Storm.
Beginning with  Operation  Provide
Comfort for the Kurds in northern Irag in
1991 and extending through a string of
other humanitarian and peacekeeping
missions in Somalia, Haiti, Rwanda,
Bosnia and Macedonia, our forces
deployed to either deter or quell
hostilities—not engage in them.

This presents yet another paradox: we
must continue to develop our precision
weapon technology capabilities and, at
the same time, maintain a force that's not
dependent on those capabilities. How,
then, do we meet the challenges these
stability operations at the opposite end of
the spectrum present?

Forces on the Ground. Although
precision weapons may create favorable
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conditions on the battlefield, they have
limited value in deterring terrorists,
warlords and guerrillas. In each of the
deployments since Desert Storm, sizable
ground forces capable of separating
combatants and easing tensions were
precisely what was needed. Only by
maintaining a structure that allows us to
physically mass forces on the ground can
we  serve  conventional combat
requirements—as illustrated by Desert
Storm—and the range of other military
operations we're likely to continue to be
engaged in well into the next millennium.

Ground forces have both the flexibility,
the stability and, most importantly, the
staying power required for long-term
stability operations. The images of highly
trained soldiers deploying to trouble spots
around the world sends a powerful
message. After all, history also shows that
the quality of the forces—not their
weapons—Very often determines victory.

Conclusion. Precision weapons
technology will continue to be a dominant
theme in the evolution of warfare. As our
competitors  acquire technology or
asymmetrically modernize to counter our
capabilities, we will lose the edge we've
had and American forces will face greater
risks.

But precision weaponry alone is not the
answer to 21st century warfighting. As
T.R. Fehrenbach wrote in This Kind of
War, "you may fly over a land forever;
you may bomb it, atomize it, pulverize it
and wipe it clean of life—but if you desire
to defend it, protect it, and keep it for
civilization, you must do this on the
ground, the way the Roman legions did,
by putting your young men into the mud."

High-quality, highly trained combined
arms forces capable of physically
massing rapidly on the ground is required
for all future threats.




INcoMmING

LETTERS TO THE EDITOR

Senior Fire Support Conference Dates Set

The dates for the next Senior Fire
Support Conference at the Field Artillery
School, Fort Sill, Oklahoma, have been
set for 16 through 19 September 1997.
The 97 Senior Fire Support Conference
will focus on the theme "Training," as we
proceed with Force XXI and the Army of
the 21st century, to include fire support
issues in doctrine, materiel development
and joint operations.

Invitations to the conference will be
sent to all Army corps and Marine
Expeditionary Force (MEF) commanders,

Reserve Component (RC) Army and
Marine division commanders;
selected retired general officers;
Training and Doctrine Command
school commandants; AC and RC
corps artillery and Field Artillery
brigade, division artillery and Marine
regimental artillery commanders and
their command sergeants major; and
US Field Artillery Association
corporate members. Corporate
members and other companies also
may have displays at the conference.

If units need more information, they

should contact the G3, Training
Command at Fort Sill: DSN
639-5460/4203 or commercial (405)

442-5460/4203. The Fax number is 7494
and works with both prefixes.

"Competence is Your Watchword"—FA
NCOs, Embrace Your Hi-Tech Systems

The US Army is rapidly taking
advantage of new technologies, and the
Field Artillery is the undisputed
pacesetter. The FA NCO faces unique
challenges in his roles as subject matter
expert and trainer for new systems being
fielded today. Being computer literate is
no longer an option for FA NCOs, it's a
requirement—simply a  matter  of
competence. Those who wish to advance
must jump aboard this fast-moving
technological train or risk being left
behind.

I would remind my fellow NCOs of two
profound statements in the “"Creed of the
NCO:" "Competence is my watchword"
and "l will strive to remain tactically and
technically proficient." We, as NCOs,
must take the Creed seriously and be
proactive in the rapidly changing face of
the Field Artillery. It is our inherent
responsibility to keep abreast of the giant
leaps in technology the Field Artillery is
taking and will continue to take as we
approach the 21st century.

General William ~ W. Hartzog
[Commanding General of the Training
and Doctrine Command, or TRADOC]
wrote: "There are, in gross terms, two
approaches. The first approach is
characterized by standing on today's
intellectual mountain top with an
understanding of the present and seeing
as far as one can see—or as one can
afford—and then conservatively moving
forward into the future a step at a time.
The second approach is a bold one in
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which we intellectually go on a staff ride
to a mountain top in the 21st century,
look around and see what we can, and
then articulate that as a vision for the
future. That vision then becomes a starter
set of ideas and thoughts to lead us
forward into the future. We've taken this
second approach.”

The vision mentioned by the TRADOC
Commanding General is now being
molded and formed into that which will
lead the Army into the future. At the
forefront of this inevitable journey is the
Field Artillery.

Hi-Tech History. The Field Artillery
has been in the business of tactical and
technical automation for more than 20
years with the Field Artillery tactical data
system (FATDS). FATDS evolved around
the tactical fire direction system
(TACFIRE) complemented by peripheral
devices, such as the battery computer
system (BCS) used for technical fire
direction at the battery level and the
digital message device (DMD) used by
forward observers (FOs) and fire support
teams (FISTs) to initiate fire missions,
send artillery target intelligence or limited
free text messages. Additionally, the
variable format message entry device
(VFMED) was used at the brigade and
task force (battalion) fire support
elements (FSEs) to construct and
implement artillery fire planning.

All the TACFIRE systems were large
and cumbersome and rapidly became
outdated due to technological

breakthroughs made in the civilian sector.

Next, light TACFIRE (LTACFIRE)
came. It used the same terminology and
same basic software as the heavier
TACFIRE but was small enough (large
briefcase size) to be used by fire support
personnel in light infantry divisions.

Then came the lightweight computer
unit (LCU) with a removable hard disk
drive. The LCU can be loaded with
various software applications ranging
from the initial fire support automation
system (IFSAS) to BCS to the fire
direction system (FDS) used by the
multiple-launch rocket system (MLRS).
Additionally, the forward entry device
(FED) was introduced to FOs and FISTs
for fire mission initiation.

Although the LCU and the lighter, more
capable FED is a big step forward for the
Field Artillery and its overall mission of
providing fire support for maneuver
forces, they are not user friendly. The
LCU and FED require extensive training.

Additionally, IFSAS does not provide
all the functions required for fire support
command, control and communications
(C%. Thus, IFSAS is being replaced by
the advanced Field Artillery tactical data
system (AFATDS).

New C® System. AFATDS is a
multiservice (Army and USMC with
potential systems for direct connection
with the Navy and Air Force) automated
command and control system for fire
support operations. AFATDS provides the
C?® solution to integrating responsive and
reliable fire support.
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Additionally, AFATDS will be a major
component in the Army battle command
system (ABCS). The other components of
ABCS are the maneuver control system
(MCS), forward area air defense
command and control (FAADC?), combat
service support control system (CSSCS)
and all-source analysis system (ASAS).

AFATDS supports the five fire support
functional areas: planning, execution,
movement control, FA mission support
and FA fire direction operations. Its
software operates on common hardware
that consists of the tactical computer unit
that has a removable magnetic disk
cartridge with a two-gigabyte memory
capability and 125 megahertz of speed.
Additionally, there is a 650-megabyte
optical disk drive, a 1.44-megabyte
3.5-inch disk drive and a 600-megabyte
CD-ROM drive.

AFATDS software will be used at
various levels throughout the battlefield,
from fire direction centers (FDCs) to fire

support elements (FSEs) to command
posts  (CPs). AFATDS  provides
distributed  processing and ensures
commonality and interoperability.

The LCU will continue to be used at
various levels. The most notable of these
is the introduction of the LCU to the
company-level FIST. In this case the LCU
will have a new color monitor, a
90-megahertz Pentium processor,
128-megabyte RAM and a one-gigabyte
removable hard drive.

AFATDS is being fielded with the
hand-held terminal unit (HTU) to be used
by FOs and dismounted FISTs (replacing
the FED) and also by commanders, fire
support officers, scouts and
reconnaissance elements. The HTU is
lightweight (three and one-half pounds)
and is about half the size of the FED.

Roll Up Your Sleeves. These tactical
data systems will change the way we
accomplish our mission. The Field
Acrtillery of the 21st century will present

new challenges.

Old systems are being replaced by
high-tech, innovative tactical data
systems that will require new training and
present wartime challenges to all leaders,
especially FA NCOs. Redleg NCOs need
to roll up their sleeves and dive head first
into all of the new equipment and
technology being developed and fielded
today and in the years to come. Only then
will we be fully prepared to utilize these
new systems, accomplish our mission and
train our soldiers to fight and win on the
battlefield of the future.

I would remind my fellow Field
Artillery NCOs of the last sentence in the
Creed: "I will not forget, nor will 1 allow
my comrades to forget that we are
professionals, Noncommissioned Officers,
leaders!"

SFC W. Lee Ebbs, FA
HHB, 2-3 FA, 1st AD
Operation Joint Endeavor
Bosnia-Herzegovina, 1996

Through the Eyes of a 1SG: Battery

(Light) Defense

A light battery in a defensive position
needs the eyes of the first sergeant (1SG).
He gathers up doctrine and graphical
depictions of what a static battery
position should look like and evaluates
his unit's defense. He goes through his
battery's tactical operational procedure
handbook to ensure his unit meets all the
parameters. He constantly asks himself,
"Are we prepared?"

The good 1SG looks around the battery
and notices when soldiers are sleeping
during beginning morning nautical
twilight (BMNT) or crew-served weapons
are unmanned and corrects the situations.
Furthermore, he  checks listening
post/observation post (LP/OP) guards to
see if they're sleeping.

And when he finds too many problems,
he asks the age-old question, "Are these
discipline or training problems?" All
battery soldiers must be thoroughly
trained in essential basic soldiering skills
(11B). Defensive skills through the eyes
of a 1SG go beyond just his tactically
evacuating casualties and logistical
support (minus Class V considerations).
He first ensures his soldiers have the
basic skills, those skills that prepare them
for wartime requirements. First sergeants
should ask, "When is the last time my
soldiers threw a live hand grenade, fired
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the AT-4, detonated a claymore mine and,
most of all, qualified with their individual
and crew-served weapons?" These skills
should be at the top of every 1SG's
priority list.

FM 6-50 Tactics, Techniques and
Procedures for the Field Artillery Cannon
Battery gives no guidance useful to a 1SG
in those field crafts necessary for the
battery's survival. Camouflage, reaction
force techniques, placing crew-served
weapons and active patrolling are just a
few examples. They are left up to the
1SG.

Camouflage goes beyond placing nets
over howitzers to hide them from enemy
forces. Camouflage starts at the
individual soldier with his proper use of
face camouflage and his uniform.

The battery's reaction force must know
those basic maneuvering skills required to
close with an enemy, as outlined in FM
7-8 The Infantry Rifle Platoon and Squad
and the Ranger Handbook SH 21-76. The
1SG must see that Redlegs routinely
emplace crew-served weapons so they
support the overall battery defense. He
must see that survivability positions are
constructed and concertina wire, mine
fields or other obstacles are emplaced for
his battery to survive.

One defense weakness in many

artillery batteries is a lack of training on
active patrolling. If we reviewed lessons
learned at the Joint Readiness Training
Center (JRTC), Fort Polk, Louisiana, we'd
probably find most artillery units are
infiltrated by not having an active defense.
A Pre-Ranger Course should be required
for section chiefs and above in light
artillery units to gain some of these skills.

Survival starts with every soldier's
contributing to the overall battery defense.
In war, soldiers may find themselves
performing a number of duties, as
necessary. That's why the 1SG
cross-trains his Redlegs as if their lives
depend on it—because they do.

The eyes of a 1SG are very important
for the commander, who's involved in
many events. The 1SG must take the time
to ensure battery procedures are rehearsed
to standards and soldiers know the
basics—taking nothing for granted.

FA units make delivering timely,
accurate rounds down range their
priority—and rightfully so. But it's up to
1SGs to ensure batteries survive to put
those rounds down range. If as a 1SG of a
battery in a defensive position, you have
done all the things listed here, then at night
you can close your eyes and rest
comfortably, knowing your unit is
secure.

CSM Edward Judie, Jr.,

10th Mtn Div (Lt IN) Arty

Former 1SG, C/3-6 FA, 10th Div Arty
Fort Drum, NY
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Commo: IFSAS Over MSE TPN

The 3d Infantry Division (Mechanized)
Artillery, Fort Stewart, Georgia, some
time ago experimented with connecting
the initial fire support automation system
(IFSAS) to the mobile subscriber
equipment's (MSE's) tactical packet
network (TPN), resulting in faster data
transfer, increased transmission distance
and improved accuracy throughout the
battlefield framework. The IFSAS
software can run on the MSE TPN while
simultaneously connected to digital FM
nets. The connection uses the X.25
protocol for data instead of the 802.3
local area network (LAN) port.

For those National Guard and other
units that won't have the advanced FA
tactical data system for some time, this
alternative commo means could be very
helpful. The connection allows greater
distance separations from the division
artillery headquarters to the division fire
support element (FSE) at the division
main command post (DMAIN) and
division tactical command post (DTAC),

maneuver and aviation brigade FSEs and
supporting Field Artillery brigades.
Additionally, the MSE TPN provides a
direct data/digital link to the corps FSE,
regardless of the FSE's location. The
MSE TPN gives the fire supporter a
reliable means of communications that
has greater accuracy and speed.

The mechanics of the IFSAS-MSE TPN
connection are rather simple. A wire is
connected from the MSE small extension
node (SEN) to IFSAS' lightweight
computer unit (LCU). At the IFSAS LCU,
WEF-16 telephone wire is connected to a
four binding post wire-line adapter. The
other end of the wire is connected to a
J-1077 junction box that's attached to the
X.25 connection port on the SEN. Only
quads 1 through 5 on the J-box are active
because they're for packet switch
connectivity.

Once the wire connection has been
made, the IFSAS operator must power up
the LCU. As the IFSAS software
initializes, it registers with the tactical

name server (TNS) in the MSE node
center switch and receives an internet
protocol (IP) address that goes along with
its logical or subscriber name. The IP
address uniquely identifies the LCU and
allows it to transmit and receive data over
the TPN.

This is a great medium for transmitting
data over long distances; however, with
every system there are shortcomings. For
example, when the LCU deregisters with
the TNS, the software must be restarted.
This process takes anywhere from 5 to 10
minutes and can seem like an eternity if
you are in the middle of a fire mission.
Another disadvantage is that if you do not
have dual-homed SENs and your packet
switch goes down, you go out of contact
with some of your subscribers until it is
fixed and the software is restarted.

All-in-all, IFSAS over MSE TPN gives
the fire suppoter the ability to execute
real-time fire mission planning from any
MSE TPN-supported FA battalion to the
corps FSE.

MAJ Thomas E. Jenkins, SC

3d IN Div (Mech) Arty Signal Officer
Fort Stewart, GA

A/92 FA (MLRS), 2d Armored Drvision

Commo for Dispersed MLRS

| read the article "The Problem with the

OPAREA" by Lieutenant Colonel John M.

House (September-October 1995) with
some interest. In it he mentions on Page 3
that “dispersion in the nine grid squares
inhibits command and control," especially
when radios fail, reestablishing command
and control may require personal visits
and that it's possible to lose a
self-propelled launcher-loader (SPLL) for
hours in the fog in Germany.

As a platoon leader in C Battery, 1st
Battalion, 92d Field Artillery at Fort
Hood, Texas, with the 2d Armored
Division, a similar problem existed.
When contact with a SPLL was lost, the
platoon leader treked out to locate it and
reestablish contact.

After the first episode of this, we
changed the platoon SOP [standing
operating procedure]. When the SPLL
had not received a transmission of any

kind in 20 minutes (during normal
operations and, therefore, due to radio
failure), the SPLL section chief was to
report to the platoon operations center
(POC) on the 30th minute to reestablish
communications.

With this method, SPLLs were never
again lost for hours, radio maintenance
became a matter of pride and the
leadership was able to concern itself
with other matters. This system worked
well during our 1986 NTC [National
Training Center, Fort Irwin, California]
rotation.

Concerns about SPLLs giving away
their  positions  with  unnecessary
movement faded as having SPLLs located
and available for firing far outweighed
their being "lost" due to communications.
Not once during a transit to the POC was
a SPLL detected by the OPFOR
[opposing force]. Sometimes, simply
having the SPLL move from its hide
position caused radio communications to
be reestablished.

MAJ Scott R. Soracco, FA, USAR
Operations Analyst,

GTE Government Systems, Inc.
Joint Interagency Task Force East
Key West, FL
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Improving the Effects of Fires
with Precision Munitions

he idea of a first-round
target hit has long been
the goal of the US Field

Artillery. This would greatly
reduce the number of rounds
required to achieve the desired
effects, thus reducing the
logistics burden. A first-round
hit also would minimize
collateral damage and civilian
casualties, allowing wus to
engage more targets on the
battlefield—to include those in
built-up or populated areas.

Toward this end, the Field
Artillery has followed several
paths more or less
simultaneously: improving
observer and target location
accuracy using laser
rangefinders, more accurate
radars, vehicular-mounted
gyroscopes, inertial guidance
and the global

positioning - =

by John K. Yager and Jeffrey L. Froysland

the difference between its
desired point of impact and its
actual point of impact and
corrects its trajectory
accordingly.

The LCCM will be developed
in three phases. First is the
LCCM "self-registering”
munition,  which uses a
miniaturized GPS receiver and
radio  transmitter inside a
standard-sized, fully functioning
fuze. Interchangeable with any
projectile, the fuze will gather
ballistic data in flight and
transmit the data back to the
firing element. A three-round
volley would provide enough
data to determine registration
corrections that would apply to
all firing units in the area.

The Phase IILCCM is a
"dragster" munition with small
canards added to the Phase |

system (GPS); improving the  Aeroiet
howitzer's or launcher's ability to
precisely aim toward a target; and
developing steerable munitions and
submunitions. Meeting the goal of a
first-round hit also dictates we develop
self-guided and "smart" munitions.

Today, three categories of cannon and
rocket munitions are emerging as
developmental trends: externally guided,
self-directing and (or) inertially guided,
and target-locating smart munitions. This
article discusses the development of
precision munitions in these trend
categories for cannons and the
multiple-launch rocket system (MLRS).

Cannons Munitions

Our first smart artillery projectile was
the venerable Copperhead. First fielded in
1981, it has achieved mixed results. The
concept was simple: illuminate the target
with a coded laser that bounces off the
target, which the projectile detects and
uses to home in on the target. The concept
sounds simple but, in practice, is more
complex.

The National Training Center (NTC),
Fort Irwin, California, has reported the
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Copperhead target-hit success rate is only
approximately 70 percent; some units
achieve no hits. Human errors are cited in
most of the unsuccessful firings: failure to
set the proper laser code on the projectile,
failure to switch the observer's laser from
rangefinding to designating, failure to
properly designate the target and an
inability to smoothly track moving targets.

In addition, the success of Copperhead
hinges on an observer being able to see
the target. At approximately $35,000 per
round, cost is a drawback. Technical
improvements for  Copperhead are
possible, but a complete set of hardware
(projectile, designator and an interface so
the two can communicate directly) is
required to preclude most of today's
problems. Although the Air Force Special
Operations Command is building a
laser-guided 105-mm projectile for use in
AC-130 gunships, cost and waning Army
interest in laser guidance has limited
Field Artillery efforts in this area.

The second category of precision
munition  trends is  self-directing,
self-locating projectiles. The joint Army
and Navy low-cost competent munition
(LCCM) is a projectile that determines

design. The canards will deploy
to slow the projectile after firing,
correcting the projectile's range. As with
Phase I, the fuze will use GPS to gather
ballistic data in flight, but instead of
transmitting this data back to the firing
element, the fuze will calculate the
corrections and deploy the canards to
achieve the desired trajectory. Because
slowing the projectile decreases range,
the firing data would have to be for a
point at a greater range on the gun-target
line.

Phase Il LCCM will have steerable
canards to allow for deflection correction.
As with the Phase Il fuze, the Phase 111
LCCM would gather in-flight trajectory
data, calculate corrections and actuate the
canards. Instead of simply slowing the
projectile to correct for a range error, the
canards will rotate to guide the projectile
either right or left to correct for a
deflection error.

Work on the Phase | design is well
underway; fielding is possible as early as
FY 2001 if funding becomes available
and development continues. Phase Il
work also is proceeding rapidly; it may be
mature about the same time. The Phase
111 design still has challenges to overcome.
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Aerojet

The LCCM fuze will be built to the
dimensions of NATO standard fuzes,
allowing its use on almost all artillery and
mortar projectiles, not just a specific
caliber.

Like the Copperhead, the LCCM offers
some advantages, but it doesn't ensure
first-round hit. For example, because
LCCM-guided projectiles are guided to a
specified grid location, target location
error becomes a greater concern. Also,
because probable error is not totally
eliminated, the projectile won't provide
point-target capabilities or be very useful
against targets in built-up or populated
areas.

The third  munition trend s
target-locating smart munitions. The
cannon ‘“star" of this arena is the

soon-to-be-fielded M898 search and
destroy armor projectile, better know as
SADARM. A 155-mm carrier projectile
ejects two submunitions over the target
area, and the submunitions pinpoint
armored targets using three different
target locating systems: active millimeter
wave (MMW), passive MMW and
infrared (IR). Each submunition then fires
an explosively formed penetrator (EFP)
to defeat the target from above.

Recent SADARM testing was very
successful, even against target arrays
employing countermeasures. Coupled with
relatively accurate target location and a
LCCM fuze, SADARM will take a major
precision step forward. There is even some
field interest in a 105-mm version.

Again, SADARM doesn't solve all our
first-round hit challenges. Because the
projectile is designed for use against
armored targets, we can't use it against
other point targets, such as bunkers and
buildings. Also, the round isn't smart
enough—it can't discriminate amongst

different types of armored
vehicles in the same area, making
it just as likely to attack a
self-propelled howitzer, as a tank,
BMP, command and control
vehicle, or even a large civilian
vehicle like a bus or heavy truck.
Another version of SADARM,
called SADARM Pl (product
improvement), is also under
development. It will feature a
larger search "footprint" and
multiple EFPs to improve

lethality and effectiveness against
lightly armored targets (i.e.,
trucks) and towed artillery.

LOCAAS has a laser and radar sensor package to
detect, range and recognize targets.

One interesting hybrid being
discussed is a combination of the Air
Force Special Operations 105-mm
laser-guided projectile and a
SADARM-type target-locating suite. The
laser guidance package would allow us to

engage point targets while the
target-locating ~ systems  could  be
preselected for either independent

operations or as a backup to the laser
guidance. However, this hybrid is only a
concept. What becomes of it remains to
be seen.

MLRS Munitions

MLRS originally was envisioned as an
area weapon—not a precision weapon in
the sense that one rocket would destroy
one target. MLRS was developed to be the
counterfire weapon of the future, to place
an enormous amount of submunitions onto
the enemy's fire support systems and halt
his ability to shape the battlefield through
his use of artillery.

Today's need to shape the battlefield early,
at depth and with precision resulted in the
expansion of the MLRS family of
munitions (MFOM) to contain
both rockets and missiles.

Rocket Family. This family
has evol-ved from the basic
M26 rocket. We're looking at
adding three rockets to this
family: the extended-range
MLRS (ER-MLRS), guided
MLRS (G-MLRS) and MLRS
smart tactical rocket (MSTAR)
Each builds upon the
improvements of its
predecessor.

¢ ER-MLRS. To increase our
range and reduce the dud rate
(needs demonstrated in
Operation Desert Storm), we're
developing ER-MLRS.
Although the rocket won't meet
the goal of a first-round target hit,

it will extend our rocket range to 45
kilometers. This range will increase a
commander's ability to influence his
battlefield at depth and fire across
boundaries while also increasing the
survivability of his launcher crews.

Additionally, ER-MLRS will reduce the
number of duds, ensuring our forces are
safer when they cross an area engaged
with rockets and helping to safeguard
noncombatants. The improved M85
dual-purpose  improved conventional
munition (DPICM) grenade in the
ER-MLRS will be just as effective as the
current M77 grenade but with fewer than
one percent duds on the battlefield.

The ER-MLRS is now in low-rate
initial production and scheduled for
operational testing in FY 1998. Fielding
will be in FY 1999.

* G-MLRS. This guided rocket is based
upon the ER-MLRS, employing its
rocket motor and M85 DPICM
submunition. The addition of a guidance
package to the warhead will provide the
first MLRS munition that can attack both
area and point targets. However, the use
of DPICM submunitions restricts the
target set to soft, lightly armored and
stationary targets (BMPs, radars, trucks,
etc.). The restriction on firing MLRS
"danger close" remains, although the
guidance package will reduce the
minimum safe distance (MSD) from
friendly forces.

The range of the G-MLRS is expected
to be 60-plus kilometers with its accuracy
three mils or less. The G-MLRS rocket
will enter into the engineering,
manufacturing and development stage
after the ER-MLRS completes it
operational assessment in FY 1998.
Fielding is projected for FY 2002.

e MSTAR. This will be the first MLRS
rocket to carry smart or brilliant
sub-munitions. As the G-MLRS is based
on
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its predecessor, so is MSTAR based
on G-MLRS. MSTAR most likely
will use the same motor and
guidance package as G-MLRS;
however, the warhead will carry
smart or brilliant submunitions,
providing a first-round hit against a
more universal target set, including
hot or cold, stationary or moving,
and hard or soft targets. This
capability, combined with a range of
more than 60 kilometers, will allow
the commander to shape his
battlefield early, with fewer rounds
and more effectively.

There are four

.. Damocles' steerable parafoil provides a large search area.
SUbMUNItion  courtesy of Textron

radius of the dispense point. Its
primary target set will be moving
armored formations.

The Block 1A missile extends the
capability to attack at depths of 100 to
300 kilometers with six Pl BATSs that
also can attack fleeting targets, such as
transporter-erector launchers. The Pl
BAT is the same munition being
considered for MSTAR.

Blocks Il and I1IA missiles are
scheduled for fielding in FY 2001 and
FY 2004, respectively.

The Chief of Field Artillery has
stated clearly the goal for the artillery
of the next century: "First-round

candidates for MSTAR: SADARM
P1:  low-cost autonomous  attack
submunition (LOCAAS); Damocles; and
the improved anti-armor,  brilliant
munition (BAT), called the preplanned
product  improvement  (P°l)  BAT.
SADARM P1, as discussed earlier, is a
smart munition with a large footprint that
searches out armored targets and fires
EFPs into the target from above.

LOCAAS uses a laser and radar sensor
package for target detection, target
ranging and target recognition. Its
airframe design provides a large search
pattern capability over the target area, and
its multi-mode warhead allows it to attack
hard or soft targets.

Damocles combines high-resolution
infrared and millimeter wave sensors with
a sophisticated high-speed processing unit
for target recognition. The Damocles
submunition uses a steerable parafoil,
providing it a large search area, and a
multi-functional warhead that can either
fire an EFP or 27 individual slugs.

Pl BAT uses a tri-sensor package
combining  acoustic, infrared and
millimeter wave systems. It
autonomously  seeks  targets  with

P?I BAT autonomously seeks hot/cold,
stationary/moving and soft/hard targets.

freedom-of-flight, enabling the P?l BAT
to locate targets within a large radius from
the dispense point. It can attack hot or cold,
stationary or moving, and soft or hard
vehicles. The P3I BAT also increases the
munition's performance in adverse weather
and against countermeasures and has an
improved warhead that's more lethal.

During the next several years, a series
of evaluations and analyses will lead to
the selection of MSTAR's submunition.
The MSTAR engineering, manufacturing
and development phase is scheduled to
start in FY 2002.

Missile Family

What started out as a single missile
program has evolved into the Army
tactical missile system (ATACMS) family
composed of five variants: Blocks I, IA,
IB, Il and I1A. Blocks I, IA and IB carry
the M74 anti-personnel, anti-materiel
bomblet with ranges from 25 to 499
kilometers, depending on block type.
These three variants are primarily area
weapons used for attacking soft,
stationary targets, such as command
and control, air defense artillery and
logistical sites. Block 1 is fielded,
Blocks IA and IB are scheduled for
fielding in FY 1998 and FY 2004,
respectively.

The ATACMS Blocks Il and 1A
are the precision engagement
munitions of choice for armored
targets in the ATACMS family of
missiles. ATACMS Block Il will
carry 13 BATSs or P3I BATs to ranges
of 35 to 140 kilometers. BAT is a
dual-sensor (acoustic and infrared)
submunition sometimes referred to as
"brilliant" because, once dispensed, it
autonomously seeks targets with
freedom-of-flight direction, enabling
BAT to locate targets within a large
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target hit at ranges of 40 kilometers or
more—or don't expect to be on the
battlefield." Because weapons platforms
may have reached their maximum
potential in terms of ensuring first-round
hits, precision munitions will make this
vision a reality.

Fifty years ago, capabilities such as
those of Copperhead, SADARM and BAT
were "the stuff" of science fiction. Today
they are science fact. The continuing
sophistication and miniaturization of
electronics may very well allow
tomorrow's artillery to meet the goal of
"one submunition, one kill" at deep
targets unseen by our eyes.
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Risk Estimate
Distances for Indirect
Fires in Combat

by Major Gerard Pokorski and Lonnie R. Minton

isk is inherent in war. At times, a
Rcommander must put his soldiers
in harm's way to accomplish the
mission. A combatant who is unwilling to
put himself and his soldiers at necessary
risk is doomed to defeat—regardless of
other advantages.

The current climate in the armed forces
has made us averse to risk, and rightfully
S0 in a peacetime environment. But even
in peacetime, most maneuver
commanders realize that, in combat, they
won't use the same measures they employ
in live-fire training exercises to ensure the
complete safety of the force. This is
especially true for indirect fires.

Each new generation of infantry
commanders asks its fire supporters the
same question: "If I'm assaulting an
objective, how close can my troops get
before | have to turn off the mortars and
artillery?" Good question.

This article discusses the difference
between risk estimate distances and
minimum safe distances (MSDs) and
presents a table of the former to help the
commander determine the level of risk
he'll accept for covering his assaulting
soldiers with indirect fires.

General George
Cadet Georg

Current Sources of
Safety Data

Using the guidelines in "Army
Regulation ~ 385-63  Policies and
Procedures for Firing Ammunition for
Training, Practice and Combat" or the
MSD table in the recently rescinded
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“Take calculated risks. That is quite
different from being rash.”

Smith Patton, Jr. in a letter to
¢ S. Patton IV, 6 June 1944

manual FM 6-141-1 Field Artillery Target
Analysis and Weapons Employment:
Nonnuclear (U), we derive an MSD of
approximately 350 meters for 105-mm
rounds and 300 meters for 60-mm rounds
with a 99 percent assurance that the
damage radius will not extend to friendly
positions. However, no dismounted
soldier wants to assault the last 300
meters without indirect fires providing at
least suppression on the objective.

History gives us many examples of
soldiers intentionally calling in artillery
less than 50 meters from their positions
and surviving. The Battle of the la Drang
Valley in Vietnam quickly comes to mind.
Such examples lead fire supporters and
infantrymen alike to be skeptical of
MSDs' delineation of how close soldiers
can come to friendly indirect fire.

Although the title of AR 385-63
includes the word "“combat,” the
regulation clearly applies to training.
Paragraph 1-1, "Purpose," states, "This
regulation prescribes general safety
precautions necessary to minimize the
possibility of accidents in the firing and
other uses of ammunition and explosives
by troops in training...and as much as
possible [emphasis added], combat and
range operations, including range
clearance." No other guidance is given in
the manual for combat conditions.

An example of the training focus of the
regulation is in Paragraph 10-1 that states
firing mortars over unprotected troops is
prohibited, except for troops in tanks
located 100 meters or more from the line
of fire. No caveat is given for combat.

(An updated AR 385-63 soon will replace
the AR but will be titled more accurately
"Range Safety.")

Thus, many infantrymen and fire
supporters see our MSDs as a peacetime
training safety standard or, at least, a
distance in combat in which there is
virtually no risk to friendly casualties. A
common refrain from the infantryman
after the MSD is cited is, "If I'm willing
to accept some risk, how close can |
really get?"

For years, the Army has been
publishing risk estimate distance tables
(sometimes misnamed as MSD tables) for
aerial-delivered munitions in its 6, 7 and
71-series field manuals. Figure 1 shows
that the risk estimate distance for a MK
82 high-drag 500-pound bomb with
personnel in prone position is 375 meters
for a one-in-one-thousand probability of
incapacitation (Pl). However, the danger
area in AR 385-63 for an 81-mm mortar
is 350 to 400 meters. Comparing the two,
it stands to reason that, in combat, we
should be able to get closer than 350
meters from an 81-mm mortar round with
acceptable risk.

Risk Estimate Distances
for Indirect Fires

At the request of a live-fire
observer/controller at the Joint Readiness
Training Center, (JRTC), Fort Polk,
Louisiana, we developed a table for
indirect fire assets in the close fight (see
Figure 2 on Page 10). We used the models
and programs used to compute the aerial
ordnance data in Figure 1.

The intent of the risk estimate
distances table is not to be a safety guide
that accounts for all possible variations
in indirect fire weapons. The intent is to
enable the combat commander to make
informed decisions on the risk from
friendly fire support when his troops
assault an enemy position. Each
commander can determine the amount of
risk he's willing to accept based on the
cover available, experience and posture
of his troops, and accuracy and
proficiency of the firing units. In essence,
the table tells him that if the rounds land
where they're supposed to, "this" is the
risk based on the conditions outlined. He
then analyzes his combat situation and
acts accordingly.

The risk estimate table should not be
seen as a restrictive document whereby
the distances become new standards that
commanders must not violate in combat.
If the mission dictates, commanders
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P P N7
DESCRIPTION DISTANCE
(10% PI) (0.1% PI)
MK 82 LD 500-pound bomb 250m 425m
MK 82 HD 500-pound bomb 100m 375m
MK 82 LGB 500-pound bomb (GBU-12) * *
MK 83 HD 1,000-pound bomb 275m 500m
MK 83 LD 1,000-pound bomb 275m 500m
MK 83 LGB 1,000-pound bomb (GBU-16) 275m 500m
MK 84 LD 2,000-pound bomb 225m 500m
MK 84 LGB 2,000-pound bomb (GBU 10-22) * *
MK20 ** ROCKEYE CBU (antiarmor * *
2.75 FFAR Rockets (various warheads) 100m 175m
SUU-11 7.62mm mini-gun * *
M-4/M-12/SUU-23/M-61 | 20mm Gatling gun * *
GAU-12 25mm Gatling gun * *
GPU-5A/GAU-8A 30mm Gatling gun * *
AGM-65 (AF) Maverick missile (TV/IR/laser) * *
MK 21/29 WALLEYE | 1,000-pound bomb (TV guided) 275m 500m
MK 23/30 WALLEYE Il 2,400-pound bomb (TV guided) * *
AGM-123A SKIPPER 100-pound bomb (laser guided; rocket boosted) 275m 500m
* Minimum safe distances have not been determined.
** Not recommended for use near friendly troops.
P1 - probability of incapacitation; LD - low drag; HD - high drag; LGB - laser guided bomb; FFAR - folding fin aircraft rocket; GBU -
guided bomb unit.

Figure 1: "Close Air Support (CAS) Ordnance Reference Data" from FM 71-123 Tactics and Techniques for Combined Arms Heavy Forces:
Armored Brigade, Battalion/Task Force, and Company/Team (Table 7-2 on Page 7-12)

can and should call in indirect fires much
closer to their troops than the distances
listed in the table. (See FM 6-141-1,
Paragraph 4-15.) Because this table gives
risk estimates for personnel assaulting
(standing), the combat commander can
reduce the risk of bringing fires closer
than the table's distances by using the
smallest caliber weapon system and
positioning personnel prone and (or)
behind cover.

Note that the risk estimate distances do
not represent the maximum fragmentation
envelopes of the weapons listed.

Distance Computations

The distances in the table allow the
commander to estimate the risk in terms
of the percent of friendly casualties that
may result from an indirect fire attack
against the enemy. The distances are
based on fragmentation patterns.

Note that risk estimate distances are for
combat use and are not MSDs for
peacetime training. See the Joint Munitions
Effectiveness Manuals (JMEMs),
appropriate  service or command
guidance for peacetime or combat
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restrictions.

The data in Figure 2 are derived from
FM 101-62-1 JMEM, Fragmenting
Munitions: Safe Distances  and
Assessment of Risk to Friendly Troops (U)
and the accuracy of the systems. The data
is based on all attacks being
perpendicular to the forward line of own
troops (FLOT). Distances are determined
from the intended mean point of impact
(MPI) using an aiming policy appropriate
for the systems. Probable errors for the
systems (precision and MPI errors) are
included in the risk estimate distance.

Assumptions. The distances assume
that the firing unit has had its fires
adjusted onto the target by an observer.
For all determinations in Figure 2, the
soldier was assumed to be standing
(posture closest in the model to
assaulting), in open terrain and on a line
perpendicular to the line of fire.

Casualty Criterion. The casualty
criterion is the
serious-wound/lethal-wound criterion for
a standing soldier in winter clothing and
helmet. The PI for this criterion means
the soldier is required to be evacuated
from the battlefield. A Pl value of less

than 0.1 percent means the soldier has
less than or equal to one chance in one
thousand of sustaining injuries requiring
evacuation.

Troops in Contact. Unless the ground
commander determines otherwise, the fire
support officer should regard friendlies
within one kilometer of targets as "troops
in contact" and advise the ground
commander accordingly. Note that
friendlies outside the 0.1 percent PI
distance and MSD may still be subject to
weapons fragments. Commanders and
fire supporters must carefully weigh the
choice of ordnance and the accuracy and
proficiency of the firing unit in relation to
the risk of fratricide.

Ground commanders must accept
responsibility for the risk to friendly
forces when targets are inside the surface
danger zone parameters set forth in AR
385-63. When they approve the delivery
of ordnance, they accept the risk inherent
in those zone parameters.

With the risk estimate distances table,
commanders can  make informed
decisions



+ Warning: Risk Estimate Distances are for combat use and are not minimum safe distances for peacetime training. See the Joint Munitions
Effects Manuals (JMEMS), appropriate service or command guidance ("Army Regulation 385-63 Range Safety" or FM 90-20/FMFRP 2-72
Multiservice Procedures for Joint Application of Firepower) for peacetime and combat safety restrictions.

» Warning: Risk Estimate Distances do not represent the maximum fragmentation envelopes of the weapons listed.
+ Basis of Calculations: The distances were calculated based on data for troops standing (e.g., assaulting) in winter uniform with helmet (no
fragmentation vest) on open terrain. This chart assumes the firing unit has had its fires adjusted onto the target by an observer.

10% PI 0.1% PI
(Radius in Meters) (Radius in Meters

1/3 2/3 1/3 2/3
# of System | System Max System | System Max
Caliber Guns System Shell/Fuze Range | Range | Range | Range Range | Range
60-mm 3* M224 HE/PD or VT 60 65 65 100 150 175
81-mm 3* M29 HE/PD or VT 75 80 80 165 185 230
M29A1
105-mm 4 M119 HE/PD or VT 85 85 90 175 200 275
M102
155-mm 4 M109 HE/PD or VT 100 100 125 200 280 450
M198
155-mm 4 M109 DPICM 150 180 200 280 300 475
M198
203-mm 4 M110 HE/PD or VT 195 235 275 365 390 520
5-Inch/38-mm* | 1 Gun, Multiple 5"/38 HE/PD or VT 210 225 250 450 450 600
Rounds
5-Inch/54-mm* 1 Gun, Multiple 5"/54 HE/PD or VT 210 225 250 450 450 600
Rounds
*Current limitations in the model require computations for the Legend:
number of weapons indicated although the number differs from ) .
the number of weapons in actual firing units. HE: High Explosive
*Naval surface gunfire's relatively flat trajectory results in a large DPICM:  Dual-Purpose Improved Conventional Munition
range probable error. The dispersion pattern of the naval gun is PI:  Probability of Incapacitation (This means a soldier is
roughly elliptical with the long axis in the direction of fire. The required to be evacuated from the battlefield. A Pl value
gun-target line and its relation to the forward line of own troops of less than 0.1% can be interpreted as being less than
(FLOT) must be considered by the fire support officer (FSO) in or equal to one chance in 1,000 of requiring evacuation.)
selecting naval gunfire as a fire support means. Because of the PD: Point-Detonating Fuze
movements of the ship while firing, the gun-target line may ) )
change. Friendly units should avoid the gun-target line. If VT:  Variable-Time Fuze
possible, the gun-target line should be parallel to the FLOT.

Figure 2: Risk Estimate Distances for Observed Fires

regarding when to shift friendly indirect
fires during an assault. Instead of
knowing only the limit of total safety,
they can balance risks with indirect fire
effectiveness to get the assault force as
close as possible to its objective before
the battle becomes strictly a direct fire
contest.

It has been many years since the
United States has been involved in a
protracted conflict against a foe
determined to overcome our
technological advantage by "hugging our
belt" and bringing the fight in close.
Regardless of technologies, the close
fight will always be with us.

The risk estimate distances table will
help commanders determine the risk they
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will accept from friendly indirect fires to
accomplish the mission.
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Iraqi 122-mm SP Howitzer in 1991; Photo by CWO4 Kenneth Brooks, USMC

Removing the Unknown
from Counterfire BDA—

A 90 Percent Solution

by Major Raymond C. Hodgkins

he development and validation of a
I battle damage assessment (BDA)
model was one of the results of the
10th Mountain Division (Light Infantry)
Battle Command Training Program
(BCTP) Warfighter exercise last October at
Fort Drum, New York. The BDA model
provided the 10th Division Artillery
Commander a fairly accurate estimate of
the disposition of the enemy's indirect
fire systems—accurate enough to help in
counterfire decision making.

The model combines both the art and
science of BDA to produce a "Murder
Board"—a snapshot of the enemy's
indirect fire strengths at a given period in
the battle. The scientific portion of the
model is the estimation of the effects of

specified volleys of shell/fuze
combinations as listed in the Joint
Munitions Effectiveness Manuals

(JMEMs). The model also takes into
account what we know about the doctrine
and tactics of the enemy.

The artistic portion of the model relies
on the division artillery S2's templating
skills and two "rules of thumb" for the
minimum time required to execute
general support (GS) fire missions