


While reading a fascinating little book, Cavalry and
Armor Heritage Series — Leadership, prepared some
years ago by the U.S. Armor Association, | found a
thought-provoking passage written in July of 1888 by
Major E.V. Sumner, 5th Cavalry, Brevet Lieutenant-
Colonel. His words, which | reproduce below, are as
appropriate to the officer and noncommissioned offi-
cer today as they were 96 years ago when he
penned them.

There are as many opinions in regard to the proper
way of exercising command as there are men o give
commands. Some captains are best when left to ex-
ercise their own judgement in controlling their men,
while others in the same command have
to be followed up closely. Some, if the
responsibility is thrown upon them, visit
their troops and quarters frequently and
have a thorough knowledge of every-
thing pertaining to their commands,
while others sign their morning reports in
bed at the hands of a servant, perhaps,
and seldom see their troops or only see them when
compelled to do so, giving as an excuse for such ne-
glect the opinion that men in quarters should not be
too often disturbed by the presence of the officer.
Such an opinion is nothing less than a mere personal
convenience to the officer who holds it, and such an
officer not only makes a convenience of his troop but
also compels the government to spend money in his
pay for which it gets a small return.... It is fascinating
in the extreme to read of the brilliant charges and
maneuvers of large bodies of cavalry in the field, but
awfully stupid and annoying to come down to an in-
spection of Private So and So’s underclothing. Still, it
is important that the private have his clothing and it is
essential that the captain know he has it, without re-

gard to what was done at Mars-la-Tour or what was
not done at St. Prival. In other words, if we expect to
make any real advancement, the officers, whose duty
it is to look after the instruction and improvement of
the individual soldier, must be at their posts con-
stantly for practical work; otherwise the magnificent
theories set forth for our instruction will prove as use-
less as an idle dream and our superiors, although
they may find us well up in the history of the past,
may meet with disaster in our not being able to grasp
and perform the simple duty required to meet a pre-
sent emergency....

in peace and in garrison the officer has every ad-
vantage, has no anxiety and no fear, the daily routine
of his duty goes hand and hand with
his comforts and amusements, but
imagine the feeling of a captain, who,
brought with this troop, suddenly in the
presence of an enemy, with a desper-
ate duty to perform, having neglected
his duty to his men, now feels a want of
confidence in them and they in him.
Under like circumslances the officer who has been
true to his subordinates now commands their respect
and affection as well as full obedience, and has in
that sufficient strength to enable him to engage the
enemy with every confidence of success.

The best and strongest of us require encourage-
ment occasionally, and when it comes from a supe-
rior it seems to have double weight. The soldier who
never gels a pleasant word or receives the benefit of
a kind act from his captain will not be likely to do
more than he is compelled to do and will escape that
if possible. Strict justice to all, kindness to those who
are trying to do well, firmness with those who try to
do wrong, should be the rule.

— J.D. Brewer
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LETTERS;

11th Panzers Did Not
Always Win the Fight

Dear Sir:

The March-April 1994 issue of ARMOR
contains an article by Dr. A. Harding Ganz
entitled “The 11th Panzers in the Defense,
1944.” On page 29 of the magazine, there
is a paragraph of the article which states:
“Ancther attempt came when the U.S. 45th
Infantry Division cut a highway northeast of
Lyon on 31 August at Meximieux. The next
day, a 111th Kampfgruppe charged through
a roadblock of the 179th Infantry and into

the regimental headquarters in the town.
When F Co. was surrounded... To Gls who
ran afoul of the ‘Ghost Division,’ it was no
‘Champagne Campaign.’”

On 31 August-1 September 1944, | was
the commanding officer of the 1st Battalion,
179th Infantry Regiment. Minus two rifle
companies, B and C, we occupied Mexi-
mieux on the aftemoon of the 31st, reliev-
ing the 2d Battalion which proceeded north
to Chalamont. The regimental headquarters
remained in Meximieux with the forward CP
moving north with the 2d Battalion. F Co.
was not in Meximieux as implied by the ar-
ticle, but on its own manning a roadblock
midway between Dagneux and Meximieux.

On the afternoon of 31 August, elements
of the 11th Panzer overran the consider-
ably outnumbered F Co., capturing many of
its soldiers, although subsequently 30 of
the captured retumed, bringing with them
as PWs their former guards from the 1ith
Panzer.

On 1 September around 0900, the Kampf-
gruppe attacked Meximieux from the north-
east and the south. We succeeded in re-
pelling these attacks, but at midday, we ob-
served six German tanks each carrying
some infantry soldiers approaching the
town from the southwest. 1 had two tank
destroyers attached to my battalion and
had stationed them back-to-back in the
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center of town at the main road junction
prepared to deal with an enemy armor
penetration from any direction or to move
to a specified point on the perimeter of
town, as needed.

The six German tanks did indeed pene-
trate. Our soldiers took care of most of the
enemy riflemen riding on the tanks as the
tanks swept into town. But as they ap-
proached the center of town, the TDs
knocked out the first three tanks, one of
which careened into the lobby of the Hotel
Lion d'Or. Two of the remaining three tanks
rushed by the TDs; one was knocked out
by bazooka fire and the other took a direct
hit on top of the turret from an 81-mm mor-
tar round fired by D Co. It set off the ammo
in the tank. The sixth tank withdrew from
town.

We identified four to six additional tanks,
but they remained outside of town and our
artillery damaged three of them. Sporadic
fighting around the perimeter continued un-
til nightfall when the Kampfgruppe began to
withdraw from the area. By daylight the
next moring, Meximieux was again secure
and the Kampfgruppe had failed in its mis-
sion to drive us back from our position
holding the road on the flank of the retreat-
ing 19th German Army and enabling our
forces to race north, maintaining pressure
onthem. '

We had a total of 11 casualties while the
Kampfgruppe suffered 85 known dead and
many more wounded. We also took 41
PWs. The Kampfgruppe lost six tanks, 10
other armored vehicles. destroyed or dam-
aged by our artillery and abandoned, and
four mortars and four machine guns cap-
tured. All of this was accomplished by a
battalion minus two rifle companies, a cou-
ple of TDs, the clerks, cooks, and drivers of
regimental headquarters, and our support-
ing artillery. An important element in the
successful defense of Meximieux was a
group of about 150 French Forces of the
Interior (FFI) that joined with us in the fight
and performed superbly. It was not a
“‘Champagne Campaign” during those 24
hours, but we did prevail.

The 11th Panzer Division was certainly an
outstanding division and performed with
distinction in the Southern France cam-
paign, but it did not always win the fight as
we proved at Meximieux.

MICHAEL S. DAVISON
GEN, USA, Retired
Arlington, Va.

Technology Is No Substitute
For Training

Dear Sir:

In the space of a few days, | have read
three very current articles on the digital bat-

tlefield. The Army Times’ “Desert Trails,”
the Washington Post article “In the Elec-
tronic Battlefield...,” and Armor's “The Jour-
ney to Force XX!..." each talk of how digital
technology will come to dominate the bat-
tlefield in the next few years. Each speak
of the ease our soldiers will be able to use
these new enhancements to our ability to
wage war. To all this digital hype | say, cow
droppings. If soldiers equipped with 1960’s
technology can defeat similar soldiers with
1990’s technology, what could be going on
to make the difference? In a word — train-
ing. The OPFOR soldier gets more training
in how to fight in a month than the typical
soldier gets in four. The lesson is training
one’s soldiers to be the best is what
counts. Our Army has learned this lesson
many times, but it seems that we are al-
ready trying to substitute technology for
good, arduous training.

COL Lamar’s comments about the ability
of the 3d Brigade to get better are very
true. However, they would not be around to
learn the lessons because they would be
dead in the first battle — a situation we in
the Army have vowed would never happen
again. The digital battlefield is coming, but
it must not be at the price of training.

WILLIAM R. CRONK
Springfield, Va.

MILES Sensors for IFF Waming?
Dear Sir:

I'd like to address a subject that | haven't
seen discussed since the Gulf War — the
area of fratricide. | want to share an idea
that should help minimize fratricide.

There has been a lot of discussion in
other defense journals and magazines
about using a radio frequency-based IFF
system on armored vehicles. It may be a
viable option, but it's not where the main
effort should be.

Every military in the world has laser
rangefinders (“Tank Warfare Balkan Style,”
Sep-Oct 93). The IFF should be triggered
by a laser pulse. In addition to the IFF out-
put signal, there should be an audible tone
in the CVC heimet and turret to let you
know you've just been lazed. (Most antiar-
mor helos use laser rangerfinders.) If |
know I've been lazed, | can take evasive
action (stop, move, turn, or give an alert).

There are more laser target designators
coming into use everyday. If someone lays
a laser designator on you (constant beam),
you should hear a different tone in the CVC
and turret, and the IFF would also be trig-
gered. Again, this would allow you to take
some type of evasive action. This signal
should be monitored by incoming fighter-
bombers, and they need to acknowledge

our signal. Once we've been targeted, we
need to know that they know we're there.

So, what do we need? A sensor system
that triggers an |IFF emitter and an internal
alert signal that is set off by (a) a radio sig-
nal, (b) a pulsed laser from a rangefinder,
and (c) a steady beam from a target desig-
nator.

And if we were really smart, we'd inte-
grate the MILES system sensors into this
system. This would eliminate the straps
and Velcro and wiring harness. Instead,
we'd use the sensors mounted on the hull,
turret, and turret roof as inputs to the
MILES system during training.

Can we do this? | firmly believe the Ar-
mor Center can develop this type of system
and have it fieided as a work order modifi-
cation in less than two years using off-the-
shelf components. (Look at the Army-devel- ,
oped FOG-M system!) We're Armor. We
can do it.

1SG GALEN D. HECHT
A Co, 3/185 Armor
40th ID (M), CAARNG

Crisis-Deployable
Combined Arms Teams

Dear Sir:

Your editorial in the January-February
1994 ARMOR struck a responsive chord in
my mind. Like most of us, I've been won-
dering what the future holds for the armor
community. As my article, “Independent
Operations” (Sep-Oct 93 issue), brought
out, we're going to be split into small units
for future problems. American deployments
to Somalia and now, apparently Bosnia,
and possibly Central Africa, have created a
need for us to be able to move a light ar-
mored force...quickly. In the present politi-
cal climate, we can’t expect guidance from
on high, nor can we expect any increase in
funding for new weapons.

The old iron rule is: “You go with-what
you've got.” In the absence of a coherent
foreign policy, we're going to have to cre-
ate, with the forces on hand, a feasible in-
strument of foreign policy to fight the hand
of whoever decides to use it. We are going
to have to be, like modern antiarmor war-
heads, self-forging weapons. America’s two
primary needs in the world are fuel and
minerals, and we must focus on protecting
them — as well as on humanitarian mis-
sions and “peacemaking.”

To quote Leonid Brezhnev while talking
with Siad Barre of Somalia: “We are after
the energy treasure house of the Mideast
and the mineral treasure house of Central
and Southern Africa.” Whether the threat is

Continued on Page 50
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MG Larry R. Jordan
Commanding General

U.S. Army Armor Center

Innovation and Change:
Opportunities for Progress

In a previous column, I discussed
the issue of branch proponency and
the relationship of Armor to the
mounted combined arms team. The
modem Armor Force was born as a
combined arms formation, with the ar-
mored divisions being composed of a

“balanced team of combat arms and
" service units all of equal importance
and equal prestige.” Early pioneers
saw compatibility and complementar-
ity among branches and the concept
of combined arms. The War Depart-
ment directive that established the Ar-
mored Force on 10 July 1940 in-
cluded among the duties of MG Chaf-
fee, first Chief of the Armored Force,
“the development of tactical and train-
ing doctrine for all units of the Ar-
mored Force” and *“...development
and procurement of all special trans-
portation, armament, and equipment
used primarily by armored units.” The
charter is remarkably similar to the
one issued the Mounted Warfighting
Battlespace Lab (MWBL) to “identify
the needs of the Mounted Combined
Arms Team, aggressively seek out so-
lutions from across the community
(warfighters, combat developers, ma-
teriel developers, trainers), and pro-
vide results which will ensure success
in combat to future combined arms
operations.”

While the Director, MWBL does not
assume all of the traditional propo-
nency roles — personnel, individual
training and professional develop-
ment, doctrine, materiel requirements
and development, tradition and esprit
— he does serve as the integrator for

the mounted combined arms team. In
essence, he becomes the proponent for
the Battle Dynamic of Mounted Battle
Space, just as the Director of the Dis-
mounted Battlespace Battle Lab acts
as proponent for that portion of the
battlefield falling under his Battle Dy-
namic.

Translating into practice the distinc-
tion between Branch and Battle Lab/
Battle Dynamic responsibilities could
result in novel and productive ap-
proaches to combined arms training
within the TRADOC school system.
The established courses that provide
initial entry training — officer basic
course and one station unit training —
are well conceived and properly sited
under the branch proponent. On the
other hand, training in advanced,
combined arms warfighting for com-
pany grade commanders, officer ad-
vance course, may better reside under
the oversight of the proponent for the
respective Battle Dynamic. In their
role as Battle Dynamic integrators,
CG, Armmor Center and CG, Infantry
Center can work all relevant issues
across Doctrine, Training, Leader De-
velopment, Organization, Materiel,
and Soldiers as they apply to forming
and fighting the combined arms team.
The involvement of students repre-
senting the other Battlefield Operating
Systems and Battle Dynamics further
enrich the experience and enhance the
focus on combined arms application.
This notion might form the framework
for a restructured officer advanced
course for maneuver commanders that
both trains a combined arms applica-
tion and focuses on the particular bat-

tle space, mounted or dismounted, that
applies to the student. One option
might involve branch specific and
technical training at respective centers
and schools, followed by a joint com-
bined arms portion for combat, com-
bat support, and combat service sup-
port officers at one or more locations.
Recent advances in Distributed Inter-
active Simulation, video teleconfer-
encing, and Distributed Training open
vast possibilities in terms of providing
students much greater access to sub-
ject matter experts, various training
resources, and diverse interactive
training opportunities.

A combined arms, Maneuver Officer
Advance Course should only be estab-
lished if the training challenges for
Force XXI can be better addressed.
Change for its own sake is unproduc-
tive and disruptive. However, we
should never back away from needed
reform simply because the undertak-
ing is difficult or runs counter to prac-
tice and tradition.

As we work to build and train Force
XXI, the Army of the 21st Century,
we must be bold, flexible, and adap-
tive in our approach to solving train-
ing, organizational, and doctrinal
problems. Our predecessors who
shaped the Armored Force that fought
and won the Second World War were
faced with similar challenges and op-
portunities. They made bold, yet nec-
essary and correct choices in their
time. Now is our time to make the
necessary decisions to prepare our
Army and the Mounted Force for the
next century.

4
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DRIVERS SEAT

CSM Ronnie W. Davis
Command Sergeant Major
U.S. Army Armor Center

Promotion Potential
For Master Gunners

Master Gunner. The name itself con-
jures up a wide range of images of
what a master gunner is or should be
— each unique to the soldiers that
have worked with one. Whatever the
opinion, the master gunner is a vital
element to the Armor Force. He is the
commander’s advisor on tank combat
tables and assists in the planning, de-
velopment, and conduct of the unit’s
combat tables program. The master
gunner has the technical knowledge

and expertise to work with soldiers of
any level — from the new private ar-
riving in the unit to a corps com-
mander.

Even with the prestige afforded a
master gunner, many units across the
Army are still having a difficult time
convincing their noncommissioned of-
ficers that becoming a master gunner
is career-enhancing. Many NCOs
have seen some very successful mas-
ter gunners relegated to repeated staff
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assignments at the expense of their
leadership time. Most soldiers realize
that leadership time is critical for pro-
motion to the next higher grade. Addi-
tionally, soldiers have heard how de-
manding and difficult the master gun-
ner course is, and are reluctant to vol-
unteer to attend. Many ‘potential’
master gunners believe that the possi-
bility of course failure may jeopardize
their chances for promotion. These are
inaccurate perceptions.

The Personnel Proponency Division,
Office of the Chief of Armor, devel-
ops the information packet that con-
tains the Armor promotion criteria
used by the promotion board panel
members. Throughout the packet,
master gunner status is identified as a
promotion discriminator and improves
the soldier’s chances of being pro-
moted. The master gunner is consid-
ered “exceptionally qualified.” Also, it
states that academic failure of the
Master Gunner Course should not be
used as a reason to deny promotion.

But, many successful master gunners
do not get promoted. Repeated master
gunner assignments, no matter how
outstanding the performance, will not
ensure promotion. Commanders must
be sensitive to the need for master
gunners to rotate into key leadership
positions. Key leadership assignments
are critical for promotion (18-24
months minimum). Demonstrated ex-
cellence as a tank commander (for

Continued on Page 49
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Vehicle Defense Today,

Tomorrow, and Next Year

by Frank A. Briglia

Rapid deployability is dictating
smaller, lighter future armored vehi-
cles. This need for quick movement to
a potential battle area means the
Army’s approach for armored vehicles
needs to include improved lethality
and survivability systems. This im-
proved vehicle survivability will not
be achieved by armor alone, due to
the size and weight penalties associ-
ated with armor. New techniques such
as the Vehicle Integrated Defense Sys-
tem (VIDS) will be used.

In the past, as weaponry’s lethality
increased, vehicles’ protection levels
increased by several means: thicker
steel, adding reactive armor on top of
armor, changing vehicle designs (to

maximize the effective thickness of
armor), or using advanced technology
armors. All of these solutions were
generally successful, but the penalties
were increased size, weight, and cost.

Today’s armor uses exotic steels,
steel laminates, composites, and ce-
ramics which have proven to be very
effective against current threats. A
good example of the effectiveness of
current armor is the M1A1 tank’s per-
formance in the Gulf War. The
MI1A1’s armor stopped Iraq’s antitank
weaponry from penetrating into the
crew compartment nearly every time.

Advancements in the lethality of
threat systems and our current defen-

sive approach — armor — have, how-
ever, resulted in very heavy armored
vehicles. The M1A1 main battle tank
weighs well over 60 tons and the
MI1A2 main battle tank approaches 70
tons. The size and weight of U.S. ar-
mored vehicles now limits the Army’s
ability to rapidly transport and deploy
armored systems to conflict areas, yet
rapid deployment is the key to the
Army’s new global preparedness and
fighting philosophy.

VIDS appears to be a solution to this
problem of increasing vehicle weight.
In simple terms, VIDS consists of
three parts: threat waming systems,
countermeasures, and signal process-
ing and decision-making algorithms.

Rapid Obscuration System
(Smoke Grenade System) -

>

%
Laser/Missde Warmning System
&

Laser Missile Countermeasure
{One of Six Sets)

IR Semi-Automatic C d To Line of Sight
o~ Missile Countermeasure

{Laser System)

Counter-mine System

Figure 1. In developing lighter, faster, and more lethal armored systems, such as the Block i/l main battle tank, the Army has developed
VIDS to help these systems meet their survivability goals.

Combat Protection System

Acoustic
&
Millimeter Wave/
Micro-Wave
Warning System
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Together they provide improved sur-
vivability against current and future
weaponry. The benefit of VIDS over
armor is that survivability is increased
without significantly increasing vehi-
cle weight.

The U.S. Government, especially the
Tank Automotive Command’s Re-
search, Development and Engineering
Center, has been investigating and de-
veloping VIDS and its related tech-
nologies since the early 1980s. The
work began by adapting advanced
survivability concepts and approaches
for aircraft. The Government had de-
veloped aircraft threat warning and
countermeasure systems because air-
craft were vulnerable, threats were be-
coming more lethal, pilots were being
killed, and missions were not being
completed. The Army evolved these
concepts to address the unique threats
to armored vehicles.

Aircraft warning systems, such as
missile and laser waming systems,
and countermeasures such as flares,
chaff, and radar jammers have proven
effective in  suppressing  aircraft
threats. Two aircraft systems the Gov-
ermnment is considering for ground ve-
hicles application are the AN/AVR2
Laser Detection Set by Hughes Dan-
bury Optical Systems and the AN/
AAR-47 Missile Waming System built
by LORAL.

The AN/AVR2 system is composed
of several laser energy receiver units
(mounted around the outside of an air-
craft) and a signal processing and in-
terface unit. Each receiver unit con-
tains multiple detectors that provide
sensitivity to current laser-based threats.
These receiver units also contain sig-
nal processing electronics that condi-
tion and process the signals generated
by received laser energy. Each re-
ceiver unit has a fixed azimuth and
elevation field of view and, when
combined with the other receiver units
of the system, provides 360-degree
azimuth coverage and a large eleva-
tion threat wamning coverage. Addi-
tional signal processing and interfac-
ing are provided in an electronics unit.
The electronics unit processes the data
provided by the receiver units, deter-
mines if a laser threat is present, and
ties the warning system to the aircraft
electronics.

The AN/AAR-47 system is a passive
electro-optical system that uses tem-
poral pattern recognition signal proc-

essing algorithms to detect missile
launches and approaching missiles.
The system is composed of four re-
ceiver units (mounted around the out-
side of an aircraft) and a signal proc-
essing and interface unit. Each re-
ceiver unit contains spectral filters and
a photomultiplier tube that provides
sensitivity to energy radiated from
missile launch and missile motor ex-
haust signatures. Each receiver unit
also contains electronics that condi-
tion, process, and format the signals
generated by received energy and in-
terfaces the receiver to the central
processor. Each receiver unit has a
fixed azimuth and elevation field of
view and, when combined with the
other receiver units of the system,
provides 360 degrees of azimuth cov-
erage and a large elevation threat
waming coverage. The primary signal
processing and aircraft interfacing
electronics are provided in the central
processing unit, which determines the
presence of a missile threat from data
provided by the receiver units and in-
terfaces the warning system to the air-
craft electronics.

As a start to developing threat wamn-
ing capabilities for armored vehicles,
the Army considered applying the
AN/AVR2 and AN/AAR-47 systems
to ground vehicles. This was done be-
cause laser rangefinders and antitank
guided missiles constitute major
threats to armored vehicles. Results of
similar systems application in initial
field tests have shown that laser wam-
ing systems like the AN/AVR2 do
provide increased survival capability
against laser-based threats.

Other systems posing threats to
ground vehicles include helicopter
based weapon systems; radar and
electro-optical target acquisition sys-
tems; nuclear, biological, and chemi-
cal (NBC) threats; mines; and semi-
automatic command to line-of-sight
missiles. To counter these threats,
hardware has been developed that
uses advanced technology and signal
processing techniques. Systems devel-
oped so far include millimeter wave,
acoustic, and NBC waming systems
and RF jammers, smokes, flares,
chaff, countermine devices, laser
based countermeasure devices, and
missile countermeasure devices. Sys-
tems like these must, however, be 1n-
tegrated to provide total combat vehi-
cle protection. This is the philosophy
behind VIDS.

Millimeter wave detection systems
have been developed for use on ar-
mored vehicles to wam crews when
their vehicle is being illuminated by
threat millimeter wave radar systems.
These millimeter wave detection sys-
tems use one or more antennas (de-
pending on the importance of threat
direction data and redundancy of
hardware) to receive millimeter wave
radiation and electronics units to proc-
ess acquired data and interface to the
host vehicle’s electronics. These sys-
tems will detect some smart munitions
as well as radar target acquisition sys-
tems.

Acoustic warning systems and NBC
detection subsystems have also been
developed and tested. Acoustic sys-
tems provide non-line-of-sight and
line-of-sight detection, classification,
and identification of airborne and
ground vehicles to ranges exceeding
those of many of the ground vehicle
threats’ weapon systems. These acous-
tic systems use four or more micro-
phones to receive threat acoustic sig-
natures and several microphones to
acquire acoustic signatures of the host
vehicle to filter out vehicle self-gener-
ated signatures. A signal processing
and interface electronics unit is used
to process all of the received acoustic
data and to interface to the host vehi-
cle’s electronics.

Conceptual NBC warning systems
have the capability to detect local nu-
clear and biological threats, and
chemical threats both locally and at
some standoff range. To date only the
AN/VDR-2 Radiation Detection Indi-
cator and Computer (RADIAC) nu-
clear radiation detection device and
the XM22 Automatic Chemical Agent
Detector Alarm (ACADA) local chemi-
cal vapor detection device have been
developed and tested significantly.
Several concepts have been assessed
for standoff range chemical vapor de-
tection and biological toxins detection,
but hardware has not yet achieved ac-
ceptable performance.

The best RF jammers are sophisti-
cated RF transmitting systems. These
systems generate and transmit appro-
priate RF frequencies at power levels
sufficient to enter smart munitions
both directly and indirectly. Once the
RF energy is inside the munition, it
interacts with the munition’s internal
electronics, causing guidance signal
disruption, electronics burnout, and/or
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warhead fuze detonation. RF jammers
for armored ground systems typically
radiate in a specific direction rather
than omni-directionally. This mini-
mizes the input power required and
keeps the jammers from damaging or
jamming friendly systems.

Both Government and industry have
developed smokes that absorb or block
energy in the visible, infrared, and the
millimeter wave bands. Smokes de-
veloped so far are predominantly ef-
fective in only one spectral band (vis-
ible, infrared, or millimeter wave), but
in most cases provide some suppres-
sion capability in at least one other
band. All of the armored systems
smokes are dispensed by either gre-
nade launching systems (rapid obscu-
ration) or a smoke generating system
(obscuration reinforcement). The gre-
nade dispensing system is used when
rapid smoke generation is needed (less
than 3 seconds) while the smoke gen-
eration system is used when sustained
smoke generation (up to 10 minutes)
is needed. Some Government person-
nel are also examining flares, chaff,
and similar systems for ground vehi-
cles. Teledyne Brown Engineering is
now maturing the obscuration rein-
forcement system on the Armored
Systems Modemization program.

Countermine systems exist which
detonate mines in front of vehicles.
Several types of countermine systems
could be part of VIDS, including ex-
plosive systems, electromagnetic pulse
generation systems, and electromag-
netic field generation systems. The
first system delivers explosive mate-
rial on or over a portion of the mine
field. When the explosive material is
in place, it is detonated, creating suffi-
cient pressure on the mines to deto-
nate them. The electromagnetic pulse
generation systems generate a high
energy pulse, which is directed toward
the minefield. Energy from the pulse
interacts with the fuze in the mines
and causes mine detonation. The elec-
tromagnetic field generator system,
known as the vehicle magnetic signa-
ture duplicator (VEMASID), gener-
ates a magnetic field in front of the
vehicle that duplicates the magnetic
signature of a vehicle and detonates
magnetically fuzed mines a safe dis-
tance in front of the vehicle. Which of
these subsystems is best is yet to be
determined, but the Army has several
candidates.
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Figure 2. A revolutionary system called the Vehicle Integrated Defense System (VIDS) is
emerging as an altemative to increased armor for improving the survivability of combined
arms vehicles. it is a system of electronic and electro-optic threat waming subsystems and
countermeasures that automatically, semi-automatically, or manually determines threaten-
ing circumstances and initiates appropriate countermeasures.

The Army is developing two laser-
based devices to counter the perform-
ance of missile guidance and control
units: the Combat Protection System
and a False Target Generator. The
Combat Protection System is an opti-
cal target acquisition and tracking sys-
tem countermeasure; it uses a laser to
search for, acquire, track, and sup-
press a threat’s optical and electro-op-
tical sights. Once a threat has been lo-
cated, significant laser energy is trans-
mitted to the threat sight. The laser
energy is collected by the threat
sight’s optics and delivered to the op-
erator’s eye, in the case of a direct
view optical sight, or to the focal
plane of an electro-optical sight. The
energy delivered temporarily flash
blinds or permanently damages the
operator’s eye or the electro-optical
system’s detector. The threat sight can
be repeatedly illuminated by the laser
system to ensure effectiveness.

The False Target Generator, a laser
countermeasure  system applicable
against missiles guided by laser desig-
nators, duplicates (or nearly so) the la-
ser designator’s signal and places a
decoy spot off of, but near the vehi-
cle. The missile cannot distinguish the
difference between the laser energy on
the vehicle and the decoy energy off
the vehicle; therefore, the missile flies
to the decoy spot or centroid of the
two spots and misses the vehicle.

Missile countermeasure devices are
effective against infrared semi-auto-
matic command-to-line-of-sight mis-
siles. These are missiles guided by a
control unit that moves the missile to
the gunner’s aim point by tracking an
infrared beacon at the rear of the mis-
sile. The missile countermeasure de-
vice emits an infrared signature like
that of the missile’s beacon but with
greater intensity. This missile counter-
measure is mounted on top of a vehi-
cle, and, as the missile gets close to
the vehicle, the countermeasure’s sig-
nature captures the missile’s tracker
within the missile control unit. Be-
cause the countermeasure is above the
center of the vehicle (the center point
of a vehicle being the normal aim
point of an infrared semi-automatic
command-to-line-of-sight missile) the
missile’s control system believes the
missile is flying too high and com-
mands the missile to fly down. This
continues until the missile flies into
the ground.

Integrating these types of warning
and countermeasure devices into ar-
mored vehicles will provide tomor-
row’s vehicles the capability to
achieve future survivability require-
ments. Tests of these systems alone
have shown good performance, but
TACOM is taking these systems one
step further toward vehicle survivabil-
ity improvement. TACOM has con-

8

ARMOR — July-August 1994



ceived and developed an approach
that integrates warning systems, coun-
termeasures, and armor. Toward this
end, TACOM has supported some of
the first integrated VIDS field tests.
These tests were conducted at the end
of FY92, were successful, and pro-
vided the first field test data support-
ing the potential capabilities of a
VIDS.

Teledyne Brown Engineering has ana-
lyzed the capability of VIDS to enhance
future armored systems survivability
under the Armored Systems Modemn-
ization program. Teledyne Brown En-
gineering, one of Team Teledyne’s
members for the Armored Systems
Modernization program, has worked
closely with the Government to learn
and understand the Govemment’s
VIDS philosophy and the capabilities
of VIDS devices being developed by
contractors such as LORAL, Northrop,
Brunswick, Raytheon, AIL, Hughes
Danbury, LTV, Alliant Tech Systems,
and Arthur D. Little. In this work, two
major advantages of VIDS have been
noted: crew waming of an immediate
threat does improve the chances of
survival on the battlefield, and pre-
planned smart counteractions to threats
are more effective than countermea-
sures deployed manually. The warning
capability provides the notification
that a threat is present while there is
sufficient time to do something about
the threat. The preplanned smart reac-
tion capability removes the burden of
deciding what to do from the crew so
they can continue to fight and leaves
the threat reaction decision process to
a well thought-out logical algorithm
that uses all threat and counteraction
information available. This allows
quicker, more informed responses to
threats than a human can accomplish
under intense battlefield conditions. A
quick threat response decision means
a quick counteraction deployment, in-
creasing the probability of the crew’s
survival.

Teledyne Brown Engineering’s role
in supporting the VIDS development
primarily involves generating data that
illustrates the capability and applica-
tions of the VIDS with respect to the
advanced field artillery system
(AFAS), future armor resupply vehicle
(FARV), combat mobility vehicle
(CMV), Block Il Tank, and future in-
fantry fighting vehicle (FIFV). The
primary purpose of the Armored Sys-
tems Modernization program is to per-

form systems and force-on-force
analyses in support of the Army’s de-
velopment of concepts for the AFAS,
FARV, Block III tank, FIFV, and
CMV systems and to develop draft
specifications for these systems. Other
program goals include development of
a systems integration lab to demon-
strate integrated performance feasibil-
ity, armor research and demonstra-
tions, signature management tech-
niques analyses, and maturation of the
ORS.

Teledyne Brown Engineering has
taken advantage of the lessons learned
by the Government’s VIDS work and
has developed a VIDS concept, for
analysis purposes, that uses the VIDS
subsystems to warn of a threat’s pres-
ence and to counter threats, and also
uses VIDS to meet the identification
friend or foe (IFF) and training objec-
tives the Army has defined for future
armored systems. In Teledyne Brown
Engineering’s VIDS concept, VIDS is
fully integrated into the vehicle sys-
tem and functions in any one of three
operational modes: automatic, semi-
automatic, or manual. This concept
fully supports the Government’s idea
that VIDS is not an adjunct or stand
alone system, or a set of subsystems,
but is integrated into the very heart of
the vehicle using the vehicle control
and operating system computer(s).
The signal processing used to support
VIDS takes advantage of the latest
processing techniques to facilitate fu-
ture growth opportunities. Teledyne
Brown Engineering’s VIDS signal
processing concept prepares the digi-
tal signal processors to evolve to digi-
tal signal processing using neural net-
works which can evolve to hybrd
digital and optical neural network
processing and, finally, evolution to
optical processing, if required.

An ASM survivability analysis has
shown that the VIDS improves the
survivability of some vehicles more so
than for others. For instance, for di-
rect fire or front line armored systems
(Block III tank, CMYV, FIFV), all of
the VIDS warning and countermea-
sure systems that can be afforded
(cost and vehicle burden) are needed
to achieve the survivability require-
ments set by the Army. However, for
systems not performing on the front
lines, i.e. AFAS and FARYV, VIDS is
currently not needed as much to meet
survivability requirements.

What does all this mean to future ar-
mored systems? It means the U.S. will
be able to reduce the size of its ar-
mored forces and still protect the in-
terests of the U.S. It means that ar-
mored vehicle crews will be able to
fight and have a higher probability of
survival. It means that as threats
evolve, armored vehicles’ survivabil-
ity assets can evolve without suffering
significant weight penalties. It means
the US. can develop systems that
weigh less than current ones and still
remain survivable on the battlefield
even in the presence of improved

weaponry.

VIDS is only in its early stages of
development, but it is proving through
analyses and tests to be a viable alter-
native to additional armor. VIDS, in
its ultimate form, will improve the
survivability of future armored sys-
tems yet will be light enough to en-
sure that the Army can rapidly deploy
its assets to any location in the world.
VIDS will support a leaner and
meaner armored systems concept and
help reduce defense department costs.
And finally, the VIDS concept will
work. The Government and its con-
tractors are making significant pro-
gress toward making the VIDS a real-
ity and a significant contributor to the
next generation of armored vehicles’
survivability.

Frank A. Briglia is a Senior
Systems Analyst in the Hard-
ware Systems Strategic Busi-
ness Unit of Teledyne Brown
Engineering. He is currently
the Program Manager for
the Signature Modeling Simu-
lation program sponsored
by the Army’s Tank Automo-
tive Command. In his pre-
vious assignment, he sup-
ported Team Teledyne’s Ar-
mored Systems Modem-
ization contract with the
Army in the area of fire con-
trol systems and vehicle in-
tegrated defense systems.
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Figure 1. Artist's conception of a Hagglunds Armored All-Terrain Carrier configured for scout use.

Light\ Enough to Get There,
Heavy Enough to Win

by Colonel (Ret.) Charles Lehner, in collaboration with General (Ret.) Glenn Otis,
Major General Ray Franklin (USMC, Ret.), and Gerald Lane, TARDEC

The Army and Marine Corps have
joined a DOD effort to improve our
capability to rapidly project power to
regional conflicts. Advanced Vehicle
Technologies Top Level Demonstra-
tions (AVT-TLD) will demonstrate the
feasibility of significantly lighter com-
bat vehicles in an integrated series of
advanced technology demonstrations.
This article presents the case for ar-
ticulated light armored vehicles to sat-

isfy two requirements, for a Future
Scout Vehicle (FSV) and for a a light-
weight battle command vehicle.

Size, Transport, and Mobility

The Strategic Plan for Advanced
Land Combat states that, “If medium
and lightweight vehicles are 99 inches
or less in width, they can be loaded
side by side in C-17 and C-5 aircraft.

In certain scenarios, transport capacity
could be doubled!” The plan also
highlights the importance of in-
tratheater air transport and notes that
light armored vehicle loads should be
limited to eight tons with height and
width restricted to 72 and 80 inches
respectively, so as to be transportable
in CH-47D and CH-53E helicopters.
These restrictions circumscribe the
limits of vehicle size for the purpose
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of internal helicopter transport. Field
experience teaches that conventional
tracked vehicle designs that have
length-to-width ratios greater than 2.0
are unwieldy, primarily when tumning.
If the width of a combat vehicle were
limited to 80 inches, the length should
normally not exceed 160 inches, about
13 feet. A conventional tracked vehi-
cle this short would have trouble
keeping up with larger tracked vehi-
cles in rapid cross-country move-
ments, such as the flanking movement
of the VII and XVIIth Corps around
the Iragi army in Operation DESERT
STORM.

The Future Scout Vehicle will be
employed with the much larger MI
tanks and the new Armored Gun Sys-
tem (AGS) in heavy and light ar-
mored cavalry regiments and in divi-
sion cavalry squadrons. A 13-foot-
long FSV will have a tough time
keeping up with a 26-foot-long M1
tank because the shorter vehicle tends
to pitch up and down more violently
over rough terrain and has less ditch-
bridging capability.

The ideal scout vehicle would fit
into present and future air transport
cargo bays, possess high performance
and advanced mobility to run stealth-
ily with heavy armor in high speed
maneuvers over any terrain, and pos-
sess the sensors, facilities, and weap-
ons to perform the mission.

Articulation

The connection of two vehicles with
a power controlled, pitch and yaw and
free roll universal joint results in an
articulated vehicle. Alternatively, lock-
ing or stiffening the pitch control joint
provides real mobility advantages
over vehicles of much shorter length
with a singular rigid structure. Fortu-
nately, there are proven articulated ve-
hicles which substantially reduce the
violent pitching charactenistic of short,
lightweight vehicles. The Army owns
two vehicle systems which could be
adapted for advanced technology
demonstrations in the AVI-TLD.

A Fielded Articulated System

In 1983, the Army initiated procure-
ment of over 1,000 M-973 small unit
support vehicles from Hagglunds, a
Swedish manufacturer. Most of these
M-973s are in service with the 6th In-
fantry Division in Alaska. Operating
in grueling conditions, they are very
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Figure 2. Articulated 6-ton German Wiesels, although a more cramped altemative to

the Hagglunds carriers, would have another advantage: since both units are motorized,
they could be separated during certain scout assignments, doubling the number of vehi-
cles available. In contrast, the BV-206S rear unit is not separately powered. Articulated
vehicles have a much greater obstacle clearance capability, as seen in illustration above.

Figure 3. Both the Wiesel and the Hagglunds carrier can be carried intemally in CH-
47D and CH-53E cargo helicopters. The Hagglunds is a tight fit in the CH-47E.

reliable and have earned a respectable
reputation for extraordinary cross-
country speed and mobility. Hagg-
lunds has designed and built a similar
weight (7.7-ton) light armored ver-
sion, designated the BV-206S, with a
230-hp Cummins diesel engine. The
BV-206S is a worthy candidate test
bed platform for the Future Scout Ve-
hicle mobility data base. The length of
this articulated vehicle is 22 feet,
comparable to that of the MI tanks
and AGS with which it will operate.

The BV-206S, with a horsepower-to-
weight ratio of 30, coupled with less
than half the ground pressure of the
MI1AI, should be able to keep up with
the M1 (23 hp/ton) and AGS (28
hp/ton). The width of the BV-206S is
78.7 inches and the height to the top
of the armored hull is 72 inches. The
BV-206S has been carried operation-
ally inside both the CH-47D and CH-
53E helicopters. The articulation ad-
vantage is evident when ramp loading.
The first vehicle rolls smoothly on the

interior ramp as the trailing vehicle
moves up the inclined ramp.

Very Low Profile Candidate

There are other articulated vehicle
candidates which could be carried in
the CH-47D and CH-53E helicopters
that are lighter, narrower, and have a
lower profile. It is possible to articu-
late two small armored reconnaissance
vehicles, such as the German Wiesel
(See Figures 2 and 3.) The width is 72
inches and the height, to the top of the
armored hull, is 56 inches. The articu-
lated length of two Wiesels is 22.7
feet and the combat weight is slightly
more than six tons. With the length
about the same as the BV-206S and
the horsepower-to-weight ratio of 29
hp/ton, it should have sufficient power
and agility to keep up with MIAI
tanks and the AGS.

The principal difference between the
BV-206S and Wiesel articulated vehi-
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cles is that the two Wiesel
vehicles each have an en-
gine, while the BV-206S has
an engine in the lead vehicle
with a propellor shaft driv-
ing the ailing vehicle
through a connecting joint. A

ticulated Wiesels shown
in Figure 2 could also
accommodate four men
(with the maximum of
three men in either the
front or rear vehicle),

quick-disconnecting joint has
been designed for the Wie-
sels so that they can be easily sepa-
rated, allowing the number of scout
vehicles to be doubled for employ-
ment in missions like screening,
where wider front coverage is needed.
The Wiesel’'s two-engine advantage
also permits equipping and operating
the front vehicle as an unmanned ro-
bot (teleoperated from the rear vehi-
cle) in very dangerous situations.

Robotization may well be a political
necessity in such dangerous situations,
according to Alvin and Heidi Toffler
in their recent book, War and Anii-
War. They see a major change in the
public’s attitude toward “acceptable”
casualty levels. According to MG
Jerry Harrison, former chief of the
Army’s Research and Development
Labs, the extremely low Allied losses
in the Gulf War “set standards that
surprised many people. To replicate
that in future wars translates into ro-
botics.”

Articulated Test Vehicle Results

The Army and Marine Corps have
conducted tests with articulated,
tracked M113 APCs and M116 and
M973 utility vehicles and recorded
some rather amazing results:

Mobility performance tests con-
ducted by U.S. Army Waterways Ex-
periment Station have concluded that
powered pitch control doubles an ar-
ticulated vehicle’s ability to negotiate
rigid vertical obstacles and cross gap-
type obstacles. Stevens Institute con-
cluded that the coupled vehicles, with
pitch articulation locked, could be
driven 50 percent faster than the sin-
gle vehicles and 200 percent faster in
a limited pitch freedom mode, using
the pitch cylinder as a damper. This
conclusion was based on the assump-
tion that an average absorbed power
level of six watts in the vertical direc-
tion at the driver’s seat was accept-
able.

Figure 4. Articulation facilitates entering and leaving waterways.

Summary of the Advantages
of Articulation

RIDE:

oCan be dnven faster cross-country
than a single unit.

®Articulated steering eliminates the
disadvantages associated with skid
steering. '

eFreedom in roll allows wheel loads
to stay close to normal.

eoFreedom in pitch permits the vehi-
cle to conform to terrain profiles.

oPitch articulation greatly improves
vertical obstacle crossing ability.

®Locking the pitch cylinder in-
creases the gap crossing ability.

SWIMABILITY:

e Ability to pitch up front vehicle fa-
cilitates entering and exiting the
water.

® Articulated steering makes am-
phibious vehicles more maneuverable
in the water.

eIncreased waterline length reduces
drag.

SOFT TERRAIN OPERATION:

eLower ground pressure enables
traversing snow, bogs, and soft soil.

® Ability to “duck walk” provides a
means to free a nearly immobilized
vehicle (especially useful in deep
mud).

Future Scout Vehicle Concept
Demonstration Candidates

A scout vehicle such as the Hagg-
lunds BV-206S armored vehicle can

easily carry the required crew of

three, plus provide space for an addi-
tional man, such as a mortar forward
observer, and still have space for a
motorcycle or sensors, such as remote
sentry and surveillance radar, which is
organic to an Army division’s military
intelligence battalion. This vehicle can
also mount the scout sensor suite and
the required tactical radios. The ar-

along with a scout sen-
sor suite and tactical ra-
dios; however, men and
equipment will be somewhat more
cramped, compared to the BV-206S.

The FSV is intended to be employed
in both heavy and light armored cav-
alry regiments at corps level and in
division cavalry squadrons. Cavalry
scout platoons in maneuver battalions
and brigades will also be equipped
with FSV. Consequently, there will be
significant numbers of FSVs on the
battlefield. If the FSV has sufficient
room to function as a battle command
vehicle, it is less likely that the enemy
could distinguish the command vehi-
cle from the scout vehicle. Armored
command and control vehicles and the
unarmored standard integrated com-
mand post system (SICPS), which is
mounted on a High Mobility Multi-
purpose Wheeled Vehicle (HMMWYV)
for light forces, are obvious “signa-
ture” vehicles and thus draw enemy
fire when exposed.

Battle Command Vehicle
Concept Demonstrator Candidates

Adapting some revolutionary develop-
ments in advanced avionics (smaller
physical size, greater reliability, less
power consumption) could convert an
articulated scout vehicle into a Battle
Command Vehicle (BCV). Such can-
didate technologies are those being
developed by the Advanced Research
Projects Agency (SPEAKEASY), the
USAF (Integrated Communications,
Navigation, Identification Architec-
ture, or ICNIA) and the Naval Re-
search Laboratory (Enhanced Com-
munications Interface Terminal -
ECIT). The heart of the Army air-
borne command and control system
and the future Comanche helicopter
will be the ECIT, a single unit that in-
corporates GPS receivers and six
identical radios (each one capable of
sending and receiving HF, VHF, UHF,
and L-band).

ECIT will maximize information
throughput and antijam capability by
dynamically varying forward error
correction and system bandwidth.
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ECIT’s packetized bus provides inter-
face to processor modules. ECIT will
meet evolving mission needs and fault
recognition. The system is being de-
veloped by the Naval Research Labo-
ratory for the Army Program Execu-
tive Officer - Aviation. An ECIT pro-
totype was evaluated in a UH-60 heli-
copter and in an HMMWYV at Fort Ir-
win during March-April 1994. If the
program proceeds as scheduled, ECIT
should be turned over to industry to
begin production in 1996-1997.

SPEAKEASY, ICNIA and ECIT, are
very versatile items of electronic
equipment that may enable operation
of a battle command vehicle with
fewer men. In fact, the ultimate objec-
tive for ECIT development is to pro-
vide the necessary information and
connectivity to permit the commander
to operate in a Comanche helicopter
without his usual command group.
Therefore, it seems likely that an
ECIT-equipped articulated vehicle
could be a highly effective battle
command vehicle with the com-
mander, and only two staff officers,
and a driver.

The ECIT could also provide scouts
with the capability to monitor remote
sensors and receive and transmit near-
real-time imagery from forward scout
aircraft and unmanned aerial vehicles.
NRL is also working toward the 100
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Future  Scout

Vehicle. An articulated FSV the size
of the BV-206S, outfitted with ECIT
as a battle command variant, could
carry the commander, intelligence and
operations officers, a fire support co-
ordinator, an air liaison officer and a
driver, operating five work stations
while on the move without an identifi-
able change in silhouette.

Equipping the Cavalry

Some thoughts on future cavalry or-
ganizations are worth pondering in
this discussion of scout and command
vehicles. Squadrons in armored cav-
alry regiments now consist of three

s R )
I W
¥ 0,0,0.0.0:0)

Figure 6. Proposed Advanced Concept Technology Demonstration scout platoon (reinforced).

cavalry troops (each with two tank
platoons and two scout platoons), a
tank company, and a howitzer battery.
In division cavalry squadrons (L-se-
ries TO&E), there are two ground
cavalry troops and two air reconnais-
sance troops (see Figure S). The air
reconnaissance troop’s OH-58C and
AH-1S helicopters will ultimately be
replaced with 12 Comanche helicop-
ters. Each ground cavalry troop’s three
platoons consist of six M3A2 scout
vehicles.

The U.S. division cavalry squadrons
in Europe have been reorganized, re-
ducing the number of M3A2 scout ve-
hicles to five per platoon and adding
three M1A1 tanks. U.S. Army Forces
Command and U.S. Forces Korea are
also adopting these changes in their
division cavalry squadrons. When fu-
ture scout vehicles are fielded, it may
be logical to replace the five M3A2s
with five articulated vehicles such as
the BV-206S. However, if FSV is a
detachable articulated vehicle such as
the articulated concept shown in Fig-
ure 2, it may be possible to reduce the
scout element to four vehicles because
up to eight separate vehicles could be
employed when required.

Amphibious Employment

The evolving USMC/Navy strategic
concept of Operational Maneuver From
The Sea (OMFTS) in the twenty-first
century requires ever greater standoff
from littoral areas in order to increase
battlespace, provide the fleet self-de-
fense in depth, and increase sea room.
The concept also calls for increased
sea basing of air power, logistics, and
surface fire support in order to remain
elusive, difficult targets to find, fix
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and hit. However, in order to project
naval power onto the littoral land
mass, light, highly mobile forces with
superior situational awareness and ac-
cess to on-call fires will have to be
placed ashore from greater distances
at sea. The light armored articulated
vehicle, with its helicopter transport-
ability and superior maneuverability is
a strong candidate for the Marine
Corps company to battalion strength
teams of the future.

The Marine Corps has been using its
Light Armored Vehicle (LAV) battal-
ions in the role of cavalry. The cav-
alry mission could be enhanced using
small articulated vehicles as scouts,
along with infantry and mortars in
LAVs. Some may argue that tracked
vehicles may be difficult to maintain.
Ten years’ experience with the Army
M973 articulated tracked vehicles in-
dicates that the unit maintenance bur-
den is a about the same as that of a
2%-ton truck, and significantly less
than an MI tank or amphibious tracked
vehicle such as the AAV7AL.

Proposed Scout Platoon

Articulation technology is available
to meet the transportability and mobil-
ity requirements of the FSV and the
BCV variant with an indistinguish-
able, low profile vehicle. The revolu-
tion taking place in command, con-
trol, communications, computers, and
intelligence systems will make it pos-
sible for the FSV to far exceed the ca-
pability of current scout vehicles.
Compact and rugged electronics com-
ponents will also enable an 8-ton ve-
hicle to compelitively perform with
the 28-ton command and control vehi-
cle now under development for heavy
forces. Such a small, low-profile, ar-
ticulated battle command vehicle will
be able to get to places the 28-ton
command and control vehicle may
not, such as a wooded mountain top
in Bosnia.

DOD, the Army, and the Marines
must act now, and in concert, to dem-
onstrate articulated vehicle concept
performance in scout platoons through
a joint Advanced Concept Technology
Demonstration (ACTD). The ACTD
should also include an Enhanced
Communications Interface Terminal to
determine whether the FSV could also
be used as a battle command vehicle
for both light and heavy forces.

A reinforced scout platoon level
ACTD) should be added to the Ad-
vanced Vehicle Technologies top level
demonstration plan, with tests begin-
ning in FY 96. The test platoon
should consist of two scout squads,
one with the BV-206S and one with
articulated Wiesel vehicles, and a sec-
tion of three armored gun systems.
The test platoon should be reinforced
with a mortar squad and a flight of
two scout helicopters. The platoon
leader will operate from a command
and control variant of the BV-206S,
which will be equipped with ECIT
(see Figure 6). The BV-206S variant
should also be evaluated as a C? vehi-
cle at troop, squadron, and regimental
levels.

Summary

The advantages of articulated vehi-
cles in terrain maneuver, reliability,
and transportability are substantial. It
is prudent and cost effective to take
advantage of proven articulation and
avionics technologies in hand today to
provide a critical advantage in capa-
bility to tomorrow’s joint forces on
the move in the next littoral conflict.
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Fundamentals of Air-Ground Integration
In Division Cavalry Operations

by Captain John L. Gifford

Lieutenant General Paul E. Funk’s
article, “Future Thrusts” (Jan-Feb 1994
ARMOR), provides a wonderful intro-
duction to the 2lst century cavalry
scout. However, he did not treat in
any detail one of the most important
elements of cavalry operations: the air
cavalry. General Funk touches on the
topic, stating, “When possible, air and
ground cavalry should be employed
together...”' The major premise of this
paper is that in division cavalry, air
and ground cavalry must be employed
together in order to achieve victory on
current and future battlefields.

Division cavalry is a unique battle
group. It is the only battalion-level
structure in the U.S. Army with or-
ganic air and ground maneuver assets.
Because the air cavalry troops fre-
quently perform the same missions
over the same ground that the ground
troops are assigned, techniques and
procedures must be developed to fa-
cilitate smooth combined arms opera-
tions. These techniques must be trained,
practiced, and refined to guarantee
success.

In the st Squadron 4th Cavalry,
(Quarterhorse), we have found that
the key fundamentals of successful
air-ground cavalry operations are: (1)
rapid, accurate communications, (2)
constant coordination between the air
and ground troops throughout mission
planning, and (3) aggressive execu-
tion. Following a review of the divi-
sion cavalry organization and mis-
sions, this article will examine an ap-
proach to training that a unit can use
to achieve proficiency in air-ground
operations. Second, the paper will dis-
cuss the most essential element of co-
ordination: communications. Third,
the article will discuss integrated mis-
sion planning and execution. And,
lastly, the conclusion will explore
some thoughts on the future of cav-
alry and the structure of air-ground
cavalry operations.

Organization and Missions

Presently, the Quarterhorse is organ-
ized with two ground troops, two air
troops, an air maintenance troop, and
a headquarters troop. (A third ground
troop is expected to be added to the
squadron’'s MTOE in FY95.)) Each
ground troop is equipped with nine
MI1AI tanks, 13 M3 Bradley Fighting
Vehicles, and two MI106A2 107-mm
mortar carriers. Each air troop in-
cludes four AH-1F Cobra attack heli-
copters and six OH-58C Kiowa scout
helicopters. The ground troops, A and
B, are paired with respective air
troops, C and D, and work with their
sister troop during all training events
(see Figures 1 through 3).

The division cavalry organization
provides a division commander with
an optimal mix of forces for recon-
naissance, security, and economy of
force operations. The limitations of
the air assets are offset by the capa-
bilities of the ground forces, and vice-
versa. Thus, the whole is greater than
the sum of the parts.

Air cavalry assets are best suited to
conducting general reconnaissance.
Although it is difficult for an aero-
scout to provide as much detail as his
ground cavalry counterpart, the aero-
scout’s mobility allows him to cover a
considerable amount of terrain
quickly.

Conversely, ground cavalry provides
the squadron commander with a sig-
nificant amount of detail concerning
the assigned reconnaissance objective.
Because of the time required to de-
velop detailed reconnaissance, and be-
cause ground maneuver is more re-
strictive, ground cavalry will be able
to cover much less terrain. By pairing
air and ground assets, commanders
capitalize on the best capabilities of
each. Thus reconnaissance can be ac-
complished rapidly over a large area
while at the same time providing the

necessary detail concerning critical ar-
2
eas.

It is often necessary for the cavalry
to fight for information on the modern
battlefield. Currently, the aircraft in
the division cavalry are limited in
their ability to sustain an independent
fight with the enemy. Of course, when
MIAI1 tanks from the ground troop
take the brunt of the fight, the AH-1 is
deadly from the flanks and rear.

Routine missions for the division
cavalry squadron include zone recon-
naissance, movement o contact, sta-
tionary guard, advance guard, and
moving flank guard. Each of these
missions requires different formations,
communications nets, and task organi-
zations for the air troop and ground
troop. Every air crew and ground sol-
dier must be familiar with how and
where the troops will operate together
for a given mission. For this reason, it
takes time to train the troops to work
together. Ad hoc task organization of
air-ground organizations that have not
had time to work together and de-
velop SOPs will simply not achieve
success on the battlefield.

Training

Air-ground coordination is devel-
oped over time by working with the
sister element on a regular basis. This
includes OPD sessions, classroom dis-
cussions, sandtable exercises, rehears-
als, and FTXs. SOPs must be devel-
oped, disseminated, and practiced to
enhance tactical operations.

One of the first steps our unit used
was the development of squadron and
troop air-ground battle drills. From
squadron to platoon levels, tactics for
fire and maneuver were translated into
a series of drills. These rehearsed re-
sponses for actions on contact were
consolidated and disseminated in a
battle drill book and refined as train-
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ing progressed. The battle drills pro-
vided a baseline for training that cre-
ated the foundation for integration of
combat power at the troop and squad-
ron levels.

Air-ground training progressed with
a series of combined troop level
OPD/NCOPD sessions, sandtable ex-

ercises with miniature vehicles, and
walk-through rehearsals. Then, the
squadron executed air-ground platoon
lanes, troop lanes, and finally a squad-
ron extemal evaluation using the tac-
tics and techniques for air-ground in-
tegration that we had refined through-
out the train-up. The results were

positive at the National Training Cen-
ter. Close integration and coordination
between air and ground assets set the
stage for a series of decisive victories
against the OPFOR.?

Communications

In the Quarterhorse, we found that
potentially the most important factor
in air-ground coordination is an effec-
tive, redundant communications capa-
bility. Each ground platoon leader
must become familiar with the pilot
behind the call sign (and vice-versa)
by working with him often. Radio
nets must be deconflicted so that in-
formation can be rapidly passed
ground-to-air, air-to-air, and air-to-
ground. For each type of mission, our
unit uses a specific communication
net configuration. These nets are
based on the OPCON status of the air
troop. The limitations of the OH-58C
include one secure FM net and one
“red” FM net, plus a VHF and a UHF
radio net. If the air troop is OPCON
to the ground troop, such as in a zone
reconnaissance, the air troop com-
mander monitors the ground troop se-
cure FM command net. The air troop
commander passes information through
the ground troop TOC to the squadron
TOC, since he has only one secure
FM net. Additionally, scout weapon
team pilots monitor ground scout pla-
toon nets in order to pass enemy in-
formation quickly. Air-to-air com-
mand and control is maintained over
UHF and VHE

Indirect fire requests are passed on
the ground troop command net, or di-
rectly on the squadron fire support
net. The troop FIST is shared by the
air troop and the ground troop. The
ground troop commander, however, is
responsible for clearing all fires prior
to their execution.

In an advance guard mission, the air
troop commander works on the squad-
ron command net. His air mission
commander (AMC), an OH-58 lieu-
tenant, works with the ground troop
commander. In rare instances, the
squadron commander will task organ-
ize the air troops into scout teams and
gun teams so that he will have a Co-
bra reserve to attack the flank and rear
of the enemy’s main body, once it is
identified by the scout teams. In this
mission, the air troop may have only
one OH-58 remaining to work with
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the ground troop, and the other five
aeroscouts will push as far forward as
possible and work on the squadron
O/1 net. In most situations, air troops
will rotate forward of the ground
troops one troop at a time. This allows
forward scout weapon teams (SWT5)
to develop minor enemy situations
while one air troop is held in reserve.
In the latter instance, the SWTs com-
municate with the ground troop they
are forward of on platoon nets, while
the AMC stays on the troop net.

These examples are not all-inclusive
and not the only way to execute the
mission. The main point is that the
forward aircraft in any mission must
be able to relay their information to
the appropriate C* node immediately

with as few intermediaries as possible. -

In one setting, an aeroscout may relay
information to a specific ground scout
that there is an RPG team 50 meters
to his north. In another, critical targets
are reported by aeroscouts directly to
the squadron commander on his com-
mand net. This is especially true in
the early phase of operations when the
aeroscouts are the first to make con-
tact and are positioned to influence
the battle with indirect fire.

In addition, there must be a redun-
dancy of nets so that the message gets
through no matter what. Ground troop
executive officers play a key role in
the troop TOC by gathering reports
from both the air and the ground and
sending them higher and lower. The
troop XO assists the commander in
coordinating and clearing fires. He
also ensures that the air troops are up-
dated with the current ground FLOT.
The troop TOC is a crucial C? node.
The FIST and the XO’s M3 Bradley
must be cross-rained to take over this
mission in case the TOC is destroyed.

Mission Planning

Following the squadron operations
order, the air and ground troop com-
manders conduct initial coordination.
They review the squadron maneuver
plan, develop their troop scheme of
maneuver, and wargame where and
how to kill the enemy. This is not
time consuming, as there are standard
formations and tactics for each type of
mission. After a brief JPB, the two
troop commanders standardize inter-
nal graphics, such as checkpoints, air
maneuver corridors, and downed pilot

pickup points. Re-
sponsibility for
named areas of in-
terest (NAIs) in dif-
ficult terrain will
normally be given
to the air troop be-
cause of its en-
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will specifically
look for identified
enemy ADA posi-

Figure 4. SWT Configurations

tions to assist in
protecting the air
troop. Throughout this planning proc-
ess, the ground troop commander
must keep in mind that he must be
able to execute the mission with
ground troops alone. A plan that can-
not work without air assets must be
changed, since all air operations are
vulnerable to severe weather.

Formations and the current task or-
ganization for each unit must be un-
derstood by all troopers to minimize
fratricide risk and maximize command
and control. During this initial coordi-
nation between the troop command-
ers, the ground troop commander
shows the air troop commander how
his troop will be laid out on the
ground. For instance, for a zone re-
connaissance in open terrain the
ground troop will normally be in a
vee formation with two scout platoons
abreast, mortars forward behind the
scouts, and tanks center of zone in
platoon wedges or in a troop wedge.
It is important that the air troop com-
mander understand and disseminate
this formation to all of his pilots to
ensure force identification and en-
hance command and control.

On the air side, the air troop com-
mander explains his task organization
in terms of pink, white, or red teams.
Scout-weapons teams (SWTs) are
formed with various combinations of
OH-58s and AH-1s (see Figure 4). It
is important to explain this task or-
ganization to all the ground troopers
so that they will recognize and look
for specific combinations of friendly
aircraft, and be alert for enemy air-
craft infiltrating friendly formations.

Communications planning is impor-
tant. Commanders must study the ter-
rain for line-of-sight and plan loca-
tions for the TOC and any necessary
radio relays. An OP (ground or air)
that cannot communicate what it ob-

serves 1s useless. Finally, visual sig-
nals must be agreed upon for flank
elements, platoon leader vehicles, and
the ground troop commander’s vehi-
cle. Our unit uses a combination of
flags and tactical vehicle markings
that are readily visible from the air.
Although the tactical vehicle markings
sacrifice some concealment (they are
red and white, shaped differently for
each troop, and approximately two
feet square), their visibility from the
air pays off tenfold for rapid recogni-
tion.

The initial coordination following
the squadron operations order con-
cludes by wargaming several air-
ground punch drills at potential en-
emy locations. Each troop commander
then returns to his unit to conduct
troop-leading procedures. If time al-
lows, it is extremely valuable for the
ground troop commander to conduct
an aerial reconnaissance of the area of
operations.

The troop commander must be able
to develop his operations order rap-
idly. After giving a troop operations
order and receiving a backbrief, it is
usually time to return to squadron for
a rehearsal. At this rehearsal, the air
and ground troop commanders com-
pare final troop orders and note any
changes. After the rehearsal, they re-
fine coordination and make any nec-
essary changes to their plan to ensure
that it meets the squadron com-
mander’s intent. Also, any update in
the enemy situation is incorporated
into the plan.

The next step in the planning phase
is the troop-level rehearsal. In the best
case, these are joint rehearsals with
vehicle commanders and pilots re-
hearsing together: At worst case, the
air troop commander and possibly his
scout and gun platoon leaders attend
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the ground troop rehearsal prior to
conducting their own rehearsal with
the remainder of the air troop’s pilots.
By walking through the mission,
every leader understands his role in
the overall plan. Also, this reinforces
the bonding of the air and ground ele-
ments by linking faces to voices nor-
mally heard on the radio. This builds
teamwork and understanding between
the two units.

Mission Execution

During the execution of any mission,
there are several key points for coor-
dination between air and ground.
These are: during imtial entry into
Zone or sector, awaiting LD, relief on
station, and actions on contact.

As the air troop deploys into zone or
sector, the ground troop is normally
already established in position. The
air troop commander comes up on the
ground troop command net and in-
forms the ground troop commander
that he is entering the area and what
vicigity he is entering at. He also in-
forms him of any task organization
changes or changes to the plan. The
ground troop commander in turn up-
dates the air troop commander with
enemy intelligence, formation changes,
and any special requests for recon-
naissance. For instance, if contact had
been gained and lost with an enemy
reconnaissance element, the ground
troop commander would ask the air
troop commander to conduct a quick
reconnaissance of the troop zone or
sector as SWTs approach the area
where the enemy was last seen.

Awaiting LD. If there will be a de-
lay while awaiting LD time, the air
troop commander may land for a final
face-to-face coordination with the
ground troop commander. This is es-
pecially useful if there is a large
amount of information to pass. In
some cases, the ground troop com-
mander will fly with the air troop
commander prior to a mission in order
to gain a better appreciation for the
terrain he is about to maneuver on.
This is especially helpful on wooded
or broken terrain. However, the
ground troop commander should exe-
cute the mission in his tank from a
vantage point on the ground where he

can directly and personally influence
the action.

Relief on Station. As aircraft run
low on fuel or ammunition, they must
conduct relief on station. Depending
on the size of the sector, the air troop
may maintain two pink teams forward
and two in the FARP. On the ground
troop command net, the air troop
commander informs the ground troop
that he is conducting relief on station
through a checkpoint. The aircraft
move along the troop boundaries to
stay clear of the mortars, and pass in
the vicinity of the ground checkpoint.
This allows the ground elements to
understand the aircraft movement
overhead and helps prevent fratricide.
The air-to-air coordination is con-
ducted via UHF or VHF. This in-
cludes a sector brief that covers the
friendly and enemy situation, and any
FRAGOs in effect. It is important to
note that positive target hand-off of
enemy contact must be completed
prior to an aircraft breaking station.

Actions on Contact

Early Warning. Air assets are ex-
tremely valuable for providing early
warning. Normally, air scouts recon at
least one phase line in front of the
ground scouts. Flying Nap of the
Earth (NOE), the air scouts angle of
view will disclose any enemy forces
in a subtle reverse slope defense prior
to the ground scouts moving into the
engagement area. In a zone reconnais-
sance, the best situation is when the
air scouts determine the approximate
locations of the ememy first, so that
ground forces can rapidly reposition
to take maximum advantage of any
discovered weak points or flanks.

Indirect Fire. Aeroscouts are also
very effective when used to call for
indirect fire. On a security mission,
the use of readily identifiable TRPs on
the expected enemy avenue of ap-
proach allows the air scouts to engage
with indirect fire long before the en-
emy is within direct fire range. This is
especially true in desert environments
where visibility can be as far as 50
kilometers. (Of course, the range of
available artillery is a limiting factor.)
With practice, air scouts are excellent
at timing the call for fire with the arri-
val of the enemy at the TRP. Pre-
planned linear targets allow excellent
target effect in this situation.

Indirect fires not only impede the
advance of the enemy but mark his lo-
cation for CAS and for ground troops.
When both the air and the ground are
in contact, the air makes an excellent
platform for controlling the indirect
fires while the ground forces concen-
trate on direct fires. (Ground troop
commanders still clear indirect fires.)
However, during a reconnaissance or
offensive mission, there will be many
instances where artillery will be un-
available due to conflicting priorities
or lack of range. In this case, the
troop mortars can range out to nearly
seven kilometers with devastating ef-
fects.

Target Hand-off. Target hand-off is
a crucial event during actions on con-
tact. During reconnaissance or offen-
sive operations, the forward momen-
tum of the operation is maintained
through effective target hand-off. This
applies mainly to small enemy recon
elements and dispersed enemy forces
in the security belt. The aeroscout
identifies the enemy force, and assists
the ground scouts in locating it. In
some cases the aeroscout leads the
ground force to the most assailable
flank of the enemy by flying NOE
with the ground elements following.
In close terrain, the air scouts are very
effective at facilitating ground scout
and tank mobility by locating traffica-
ble covered or concealed routes, and
guiding ground scouts and tanks to
them if necessary.

Other options for target hand-off in-
clude dropping a smoke grenade, or
using mortar WP to mark the target. If
the enemy force is more substantial
than a BRDM or dismounts, then the
AH-1 can be employed to fix the en-
emy while the ground troop deploys
to destroy it. During target hand-off,
the aeroscout speaks directly with the
closest ground scout on FM. The
aeroscout can guide the ground ele-
ment with his aircraft to a concealed
attack route while an AH-1 fixes the
enemy with rockets and 20mm.

During security operations, target
hand-off adds depth to the squadron
formation. Air scouts are pushed as
far forward as possible. Ground scouts
are arrayed in depth, with tanks posi-
tioned to destroy infiltrating enemy
forces. This allows the ground scouts
to report without disclosing their posi-
tion. When the air scouts report in-
coming enemy forces, the ground
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forces position to focus maximum
firepower on the route of advance
without concentrating vehicles in one
location. (Vehicle dispersion helps
avoid death by artillery or rocket fire.)
Target hand-off from air to ground al-
lows the air to again focus their effort
on follow-on forces. In addition, air
can assist if the enemy manages to
slip through the ground force. A tech-
nique that the NTC OPFOR uses is to
distract the ground scouts with multi-
ple BMPs, and then push a BRDM
through the screen at high speed. In
this case, the air troop can move a
scout or scramble an AH-1 from the
FARP to intercept the “leaker” at the
rear of the sector.

Punch Drills. Punch drills are batle
dnills designed to force the enemy to
fight in two directions simultaneously.
One force, normally a ground scout
platoon, fixes the enemy from an at-
tack by fire position. The troop mor-
tars execute a hipshoot drill to place
immediate suppressive indirect fire on
the enemy. The other scout platoon
deploys to identify enemy in depth
and provide flank security for the
ground punch force. The tank pla-
toons and ground troop commander
move to an assailable flank guided by
the ground or air scouts and attack the
enemy position violently from the
flank or rear (“punch”). Simultane-
ously, the AH-Is attack using running
fire from a different angle. The
ground troop commander coordinates
the timing of all forces in conjunction
with the air troop commander. The
scout platoon leader in the fixing
force shifts the mortar fire in time for
the tanks to assauit safely. Ground
forces are given strict limits of ad-

vance to prevent fratricide from the
attack helicopters (see Figure 35).
These drills must be practiced repeat-
edly in different types of terrain to de-
velop the timing and understand the
space considerations necessary for
successful execution.

Final Thoughts

As General Funk noted, technologi-
cal improvements will enhance the
current organization and capabilities
of the all-arms cavalry battlegroup.
The introduction of the Kiowa War-
ror, and eventually the Comanche,
will vastly improve the digital com-
munication, firepower, and stand-off
capabilities of the air troops. Un-
manned aerial vehicles will enhance
the real-time intelligence gathering
ability of reconnaissance forces. These
capabilities must be integrated in the
same manner as the future ground
weapons that General Funk mentions
in “Future Thrusts.” All cavalry
forces, and for that matter any combat
organization involved in reconnais-
sance and security, must train and
think in three dimensions in order to
gain victory on the battlefield. In
force projection scenarios, a light
ACR or a future “rapidly deployable”
division cavalry organization would
provide the ideal advance guard force
while the main body is in transit. Cur-
rently, regimental cavalry organiza-
tions seldom train in the manner de-
scribed in this article. ACRs must
adopt closer integration of the air and
ground squadrons in training, or they
will be at a disadvantage in combat.

In conclusion, by closely integrating
air and ground assets in the division

cavalry squadron, a formidable fight-
ing force emerges. This integration is
achieved through intensive training
and repetitive coordination. Once
SOPs are developed, they must be
practiced and refined.

The key fundamental of all air-
ground cavalry operations is still
rapid, accurate communications. The
ability to report information quickly to
the correct leader sets this organiza-
tion apart. In this setting, the leaders
at all levels are able to make quick,
informed decisions because the air
and ground elements working together
develop the situation rapidly. The en-
emy reconnaissance is stripped away
through aggressive security opera-
tions, effectively blinding him. Thus,
the enemy is deceived into thinking
he is fighting a much larger force.
Soon, the cavalry overtakes the enemy
decision cycle, wins the itiative, and
forces him to fight simultaneously in
multiple directions. Based on our ob-
servations at the NTC, in any fluid
setting, this is a fight the enemy can-
not win.

Notes

'Funk, LTG Paul E., “Future Thrusts,” AR-
MOR, January-February 1994, pp. 47-50.

%See FM 1-116, Tactics. Techniques, and
Procedures for the Air Cavalry/Reconnaissance
Troop for further discussion of capabilities and
limitations, pp. 1-6 through 1-7.

14 Cavalry attained success using effective

air-ground integration at NTC rotation 94-02
with four separate victories against the OPFOR.

Captain John L. Gifford
wrote this article while com-
manding B Troop, 1-4 Cav-
alry at Ft. Riley, Kan. He re-
ceived his armor commission
from the U.S. Military Acad-
emy in 1987. A graduate of
AOBC, AOAC, and the Cav-
alry Leader's Course, he has
served as a tank and scout
platoon leader, and as troop
XO for E Troop, 2/2 ACR
during the Battle of 73 East-
ing. He is currently attending
CAS® enroute to Princeton
University.
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SCOUT SNIPERS:
One Shot, One Kill

by First Lieutenant Eric J. Teegerstrom

“All the sniper feels when he fires is
the recoil of his rifle. One shot. One
kill.” (unknown)

These are exciting times in the
world of scouts. These soldiers have
traditionally represented the greatest
degree of versatility in the Army. To-
day, this tradition continues. The de-
ployment of the 10-vehicle scout pla-
toon (HMMWYV) to Korea has signifi-
cantly increased the accuracy and
amount of information the commander
of the mechanized infantry, armor, or
task force organized battalion re-
ceives. This is especially due to the
addition of a sniper section to the
MTOE. The abilities of the platoon
and the information it can provide to
the battalion commander is signifi-
cantly enhanced by these soldiers.
They provide an excellent tool for the
scouts to utilize in every conventional
mission. This article provides some
valuable information about the sniper
section and its use.

The normal MTOE for the sniper
section is one E-6 11B sniper, one E-5
11B sniper, and two E-3/4 19D spot-
ters. A sniper team, or ‘Hawk Team’
as it is appropriately named, consists
of one sniper and one spotter. The
sniper’s weapon is the M24 rifle with
match-grade barrel, and 3 x 10 scope.
The only ammunition these weapons
can use is the M118 7.62 match-
grade cartridge. (The use of other am-
munition on this weapon will cause
damage to both the barrel and the
bolt.) The sniper team also will need
at least a pair of M22 binoculars or
the M49 20-power observation scope,
two ghillie suits, one M16A2, one M9
pistol, one manpack radio, weapons
drag bag, rations, water, and PVS-7B
night vision device.

The sniper’s special capabilities are
especially evident in screening mis-
sions. Sniper teams give the scout pla-
toon the ability to place observation
posts on key and dominant terrain that

less skillful dismounted patrols would
not be able to reach. Once on the site,
the sniper scout can provide accurate
reporting, calls for indirect fire sup-
port, or with the proper target of op-
portunity, his own accurate and
deadly direct fire. These additional
observation posts increase the 10-ve-
hicle platoon’s ability to handle a
front as wide as 4 to 6 kilometers.
Terrain in Korea is especially condu-
cive to this use of the sniper teams
due to the readily available high
ground. The key problem that occurs
with the use of sniper teams is their
extraction if the enemy forces friendly
units to relocate to their rear. The re-
positioning will place the sniper teams
too deep into enemy territory to be of
any great value to the commander,
and generally results in their loss. The
use of air assets to infiltrate and ex-
tract snipers is highly effective, but
this also tips the enemy off to the
sniper’s approximate location.

Route reconnaissance missions pre-
sent a greater challenge to both the
sniper teams and their leadership. The
planning and execution of the sniper
missions must be planned and exe-
cuted well in advance of both the bat-
talion’s movement and the scout pla-
toon’s. Commanders must keep in
mind that snipers are only capable of
moving 500 to 1000 meters an hour in
dense terrain. If they are moving into
a position or stalking, this speed is re-
duced even more. During the route re-
con mission, teams will infiltrate and
develop positions where they may be
used in several ways. To the scouts
and the battalion, they serve as early
warning of enemy activity and loca-
tion, use indirect or direct fire to har-
ass the enemy, and possibly provide
some small arms cover to the scouts
as they move forward. The extraction
of sniper teams is more easily accom-
plished because the forward move-
ment of the scout platoon and the bat-
talion facilitate the pick up. If plan-
ning time is short, air assets are an ex-

cellent tool, but increase the possibil-
ity of detection.

In area or zone reconnaissance mis-
sions, the snipers are a valuable asset
to the scouts as a local security and
small arms cover. If the mission plan-
ning and execution time allows for the
snipers to infiltrate the area, or when
air assets are available to insert, they
provide the scouts with early observa-
tion of key points, to include bridges,
NAIs specified by the battalion, obsta-
cles, likely ambush sites, or at the in-
famous rock drops of the Korean
roadways. The scout vehicles may
also deploy the teams in order to
move to local key terrain for security
and small arms cover. This use is very
flexible and allows for quick insertion
and extraction.

Another mission where snipers are a
tremendous combat multiplier is the
security and protection of the battal-
ion support area or the battalion tacti-
cal operations center in the tactical as-
sembly area. Their ability to detect
and eliminate enemy snipers or
counter special operations forces dis-
rupting friendly missions is iavalu-
able. The support units of the average
tank battalion are usually stretched to
their limits in their role of repairing
and resupplying. The security that
they can provide for themselves in the
TAA is limited and they are not gen-
erally trained well enough to detect
and eliminate an enemy sniper. The
stalking and tracking abilities of the
sniper team greatly enhance the abil-
ity of the battalion to protect its sup-
port assets in the BSA and the key
leaders within the TOC. The use of
snipers in counter-sniper operations
reduces the requirement for regular in-
fantry units to assume this mission
within a task force.

Certain limitations come with the
use of sniper teams. The sniper team
cannot conduct sustained operations
over an extended period. They should
only be deployed as the need arises or
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almast undetectable even in an open area.

the enemy situation dictates. A sleep
plan is essential to keep them combat
effective. I have found that the sniper
teams can provide excellent informa-
tion during both day and night opera-
tions, as well as during inclement
weather. Scout sniper teams are not de-
signed to infiltrate for long distances
deep into enemy territory; their de-
ployment should be within the com-
munication range of the scout platoon.
This augments the scout’s ability to
provide early warning to the battalion
and disrupt enemy activities. Commu-
nications is a limiting factor in this
mission. Secure radio systems add ex-
cess weight and bulk. Smaller systems
reduce bulk, but sacrifice some range
and the secure mode. The secure sys-
tem with a new battery may be effec-
tive over a range of 2-3 kilometers;
the smaller systems are effective only

Using the cover of darkness to infiltrate and proper camouflage, a scout sniper team is

within 1% to 2 kilometers. Snipers
must be trained in the construction of
field expedient antennas to improve
range, although this option is limited
by the sniper’s ability to conceal it.
Exposure to the cold or heat can be-
come a problem because of the lim-
ited supplies a sniper can carry.
Movement is generally slow and de-
liberate. In extreme cold or wet
weather, frostbite or hyperthermia are
quite possible. Intense heat greatly en-
hances the possibility of heat exhaus-
tion or heat stroke due to a limited
water supply.

A sniper section has a psychologi-
cally demoralizing effect upon the en-
emy, while it provides excellent infor-
mation and reduces an enemy’s com-
bat effectiveness. Currently, the only
Department of the Army certified
school for snipers is at Fort Benning,

Georgia. The 2d Infantry Division also
has an excellent course that provides
snipers to the units in Korea. They ac-
cept 19Ds into this school, and the
tankers have repeatedly proven them-
selves worthy of the task. The gradu-
ating class in July 1993 contained two
19Ds from my platoon. They were
recognized by the sniper school as the
top team in stalking, tracking, identi-
fying, and engaging targets at un-
known distances. One of the scouts
was recognized for finishing second in
the “Top Gun’ competition. Scouts are
a natural for this course, and I would
advocate the allotment of more slots
for them.

The sniper section increases the abil-
ity of the 10-HMMWYV scout platoon
to perform any mission it is given.
The snipers’ abilities to range out and
cover key terrain can put more depth
and observation in screen lines. The
harassment they provide, and their
ability to provide early warning in-
crease the effectiveness of scouts dur-
ing route reconnaissance. Their ability
to provide local security and small
arms cover reduces the risk to scouts
performing a point reconnaissance.
The ability to detect and eliminate en-
emy personnel facilitates the execu-
tion of the support unit’s mission in
the BSA, in addition to defending key
leaders in the TOC. It is important as
leaders that we recognize these spe-
cial skills' and don’t misuse them.
Training programs must be developed
to build their skill, and also to educate
their leaders on the best methods to
deploy them. Scout snipers also are an
excellent asset to teach other soldiers
in platoon marksmanship and use of
cover, concealment, and camouflage.
These specially skilled soldiers will
long serve as an excellent addition to
the scout community.

First Lieutenant Eric Teeg-
erstrom was commissioned
through ROTC at the Univer-
-sity of Nebraska. He has
completed AOBC, Airborne,
and SPLC. He served as a
tank platoon leader with B
Company, 2/72 Armor, and
as the scout platoon leader
for 2/72 Armor. He is cur-
rently a platoon leader with A
Troop, 1/1 Cav in Germany.
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Is Your Battle Staff as Blind
As the Six Men of Indostan?

by Major Michael C. Cloy

The Blind Men and the Elephant
by John G. Saxe

It was six men of Indostan
To learning much inclined,

Who went to see the Elephant
(Though all of them were blind),

That each by observation
Might satisfy his mind.

The First approached the Elephant,
And happening to fall

Against his broad and sturdy side,
At once began to bawl:

“God bless me! but the Elephant
[s very like a wall!”

The Second, feeling of the tusk,
Cried, “Ho! what have we here

So very round and smooth and sharp?
To me ’tis mighty clear

This wonder of an Elephant
Is very like a spear!”

The Third approached the animal,
And happening to take

The squirming trunk within his hands,
Thus boldly up and spake:

“I see,” quoth he, “the Elephant
Is very like a snake!”

The Fourth reached out his eager hand,
And felt about the knee:

“What most this wondrous beast is like
Is might plain,” quoth he;

* "Tis clear enough the Elephant
Is very like a tree.”

The Fifth, who chanced to touch the ear
Said, “E’en the blindest man

Can tell what this resembles most;
Deny the fact who can,

This marvel of an Elephant
Is very like a fan!”

The Sixth no sooner had begun
About the beast to grope,
Than, seizing on the swinging tail
That fell within his scope,

“I see.” quoth he, “the Elephant
Is very like a rope!”

And so these men of Indostan
Disputed loud and long,

Each in his own opinion
Exceeding stiff and strong.

Though each was partly in the right,
And all were in the wrong!

Like the blind men of Indostan, bat-
tle staffs are in the business of de-
scribing elephants. If you have ever
been on a staff you can attest to the
various qualities of size, smell, sound
and yes, taste of many of these beasts.
But, no matter the characteristics of
these pachyderms, they still must be
properly named, subdued, and ruled.
For the battle staff the most gargan-
tuan of these creatures can often be
seen in a tactical operations center de-
stroying the efforts of each staff mem-
ber. However, unlike the elephant the
blind men so poorly described, this
elephant will not hold still to be por-
trayed. This elephant’s name is syn-
chronization.

The Elephant

FM 100-5 (1993) defines synchroni-
zation as arranging activities in time
and space to mass at the decisive
point. For the combat arms commu-
nity, mass in most cases equates to the
effects of overwhelming combat power
at that decisive point. Experience from
the combat training centers (CTCs) in-
dicates that working this definition out
is pot as easy as describing it. Why is
synchronization so difficult?

[ believe synchronization is difficult
because we don’t train staffs in the art
of visualizing the battlefield. Much
like the blind men, we’re not trained
to visualize the elephant prior to de-
parting from Indostan.

Battle staffs must be trained into an
integrated fighting team. Team build-
ing requires training in the science of
the military decision-making process
(MDMP) that goes beyond the ad-
vance course and CAS>. A battle staff
is a team when it can visualize the
battlefield through the eyes of its
commander and his fellow staff mem-
bers. Unfortunately, current “*how-to”
doctrine doesn’t fully address the art
of visualizing the battlefield before
and during synchronization.

For example, the two primary “how-
to” synchronization resources, FM 71-
123, Tactics and Techniques for the
Combined Arms Heavy Forces, and
CGSC ST 100-9 (1993) do not link
techniques of seeing the battlefield to
the synchronization process. FM 71-
123 only mentions the process of war-
gaming as it relates to course of ac-
tion development. ST 100-9, (an ever
changing nondoctrinal publication),
provides a plethora of completed syn-
chronization matrices but doesn’t ex-
plain the art behind the battle staff’s
visualization of the battlefield. So,
what is a technique that will enable a
battle staff to see the battlefield and
therefore synchronize better?

The battle staff battlefield visualiza-
tion process, is a combination of tech-
niques that can bridge the gap be-
tween visualizing the battlefield and
synchronization. It is composed of
three interrelated techniques. First, the
battle staff must actually see the bat-
tlefield. Second, each member of the
battle staff must understand how his
fellow staff members see the battle-
field. Finally, each member of the
staff must see the battlefield from a
three-dimensional perspective.

See The Battlefield —
The Leaders’ Reconnaissance

Unfortunately, leaders’ reconnaissance
implies just that — leaders only. Bat-
tle staffs are normally excluded be-
cause they are not considered a part of
the troop-leading process. Battle staffs
need to have an opportunity to depart
from Indostan. Battle staffs need to
see the battlefield from the com-
mander’s perspective, not only to be
of better assistance to the commander
but, of equal importance, to visualize
how the enemy will shape the battle-
field in relation to their combat func-
tion. When included in the leaders’ re-
connaissance, the staff is afforded the
same protection as the recon force, as
well as any updated visions of how
the commander sees the battle unfold-
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XO NOTES: Use overlay drop drill to check integration.

Figure 1. Battlestaff Integration Matrix

ing. Additionally, the subordinate com-
manders have the battle staff in the vi-
cinity to ask questions about their por-
tion of the battlefield.

The battle staff must come prepared
to participate in the reconnaissance.
They must have their mission analysis
products in hand, as well as a check-
list of questions developed from these
products and the commander’s con-
cept of the operation. These questions
should be answered by seeing the ter-
rain and cross-talking with other
members of the staff. This should be
done prior to moving back to the TOC
to finalize the plan. The staff, like the
leaders, must bring the necessary re-
connaissance tools. These are binocu-
lars, pickets, engineer tape and any
other tools that will assist the staff’s
recollection when it returns to the bat-
tlefield. Adjusted maps and sketches
of battlefield truth will assist the indi-
vidual staff member and the battle
staff as a whole to correct misconcep-
tions and unforeseen dilemmas that
two-dimensional map reconnaissance
cannot capture.

The leaders’ reconnaissance is the
battle staff’s first true concerted at-
tempt to arrange activities in time and
space to mass at a decisive point. The
leaders’ reconnaissance becomes the

foundation for the battle staff’s syn-
chronization efforts. In order to capi-
talize on this vision of the battlefield
each member of the battle staff must
be thoroughly familiar with his com-
bat function, as well as the effect his
combat function has on his fellow bat-
tle staff members. This is better known
as battle staff integration. For exam-
ple, what if the blind men shared with
each other their vision of the elephant
to come up with a more accurate cor-
porate perspective?

Battle Staff Integration

Battle staff integration is the execu-
tive officer’s business. It is his respon-
sibility to get the blind men to see the
commander’s vision of the battlefield.
He cannot divorce himself from the
responsibility. The operations officer
or a battle captain does not have a com-
plete picture of the unit’s status and
capabilities. They, and the other staff
members, are too close to their com-
bat function to be able to stand back
and objectively integrate all of the
combat functions represented by the
battle staff. When the operations offi-
cer is allowed to substitute for the ex-
ecutive officer, he usually will view
everything from a biased maneuvér

perspective, therefore distorting the
efforts and the contributions of the
battle staff.

The executive officer’s responsibility
to ensure integration of the staff is not
easy. Again, each member of the staff
is focused on his particular combat
function and usually becomes so fo-
cused on it that he will either forget or
avoid working with other members of
the staff. When this happens, integra-
tion doesn’t occur. At this point of the
MDMP, each staff member is armed
with an understanding of the unit’s
mission, the commander’s concept of
the operation, and a personal picture
of the battlefield from the leaders’ re-
connaissance. It is the executive offi-
cer’s challenge to begin piecing to-
gether each staff member’s vision of the
battlefield into a unified battle staff
vision.

Timelines, mission analysis briefs,
battle update briefs, and staff huddles
help the XO to facilitate staff integra-
tion. However, they do not require the
staff to commune, coordinate with, or
convince each other as planning is go-
ing on.

Another technique is the use of an
integration matrix (see Figure 1). An
integration matrix is the XO’'s catalyst

-to help battle staff members share
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Figure 2. The MDMP Incorporating BBVP

their vision of the battlefield. It is also
the executive officer’s measurement
tool to judge if integration is occur-
ring. If staff integration is occurring, it
will be borne out in the form of a his-
torical record on the integration ma-
rix.

Upon the return of the battle staff
from the leaders’ recon, the XO has
each member of the staff brief the bat-
tle staff and him on what was discov-
ered as it relates to his combat func-
tion. This sharing of information is
the genesis for staff integration. Dur-
ing the brief, each staff member states
what he needs to know about the
combat function of the other staff
members. This is recorded in the ap-
propriate block on the matrix, whether
or not it is answered during the brief-

ing. The XO, as the manager of the
integration matrix, is the only one
who can check off or scratch through
an information requirement or coordi-
nating event once entered on the ma-
trix. When the briefing is complete
and estimates are being developed,
any staff member can and should add
any request for information or insight
to the matrix as long as it relates to
one or more other staff member’s vi-
sion of the battlefield. Therefore, it is
imperative that the matrix be posted
in a central location in the TOC and
under the supervision of a battle cap-
tain when the executive officer is not
in the TOC.

The integration matrix becomes an
indicator that staff integration is oc-
curring. Using the matrix, the XO can

bring the staff together as a whole, as
a group such as the §2, FSO and engi-
neer, (for example, to check on the com-
pletion of shared targeting informa-
tion), or with an individual to ensure
integration is happening. If needed,
time-dependent events can be trans-
ferred to the timeline as another posi-
tive check for integration. Through
training, the integration matrix will be-
come second nature for certain types
of missions and will mainly be influ-
enced by the various types of terrain a
unit could find itself fighting on.

The integration matrix is not to be
confused with a synchronization matrix.
Remember, we are not yet arranging
activities in space and time. The staff
is only gathering their personal vi-
sions of the battlefield and comparing
them. From this comparison, misper-
ceptions are corrected, requests for in-
formation is generated, and times for
further coordination are made. The
staff is only making the foundation
they built from the recon much
stronger. Again, all of this is done in-
itially in an XO-controlled briefing
and then amongst the battle staff,
through the MDMP, and under his dis-
cemning eye. Once all battle staff mem-
bers have shared information about
their combat function and have the
answers to their questions for their es-
timates, then the battle staff is ready
to wargame the course of action from
a three-dimensional perspective.

Three Dimensional Wargaming

Reading and applying the aspects of
terrain to a particular series of events
from a three-dimensional military map
takes time and is difficult to master.
Some would view it as a gift that only
a few possess. The point being, that
seeing the battlefield on a flat surface
such as a 1:50,000 or 1:25,000 map is
difficult. (Imagine the blind men at-
tempting to describe the elephant
from a piece of paper). In most cases,
it is too abstract a task for the novice.
Even though contour lines are super-
imposed on the map to give the ter-
rain a three-dimensional effect, it
takes a master’s eye to understand the
terrain from a 360-degree perspective.
Now, add maneuver, fire support, and
several other graphics and the skill is
degraded even for the most astute
map reader. However, remember the
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definition of synchronization. The
definition requires the staff to arrange
activities in time and space. There-
fore, the staff must understand what
space is. Normally, the S2 is given the
responsibility to make the rest of the
staff smart on battlefield space. But he
can’t be everybody’s critical eye, nor
can he prepare the rest of the battle
staff’s estimates. The S2 can only lay
the foundation. Each member of the
battle staff is responsible for refining
his products in relation to their com-
bat function.

Lessons learned from the CTCs indi-
cate the average battle staff has not
mastered synchronization from a map.
Part of the problem is the abstractness
described above. Another is the diffi-
culty of getting ten sets of eyeballs on
a standard map sheet, which makes it
almost impossible to wargame as a
team. The end result suggest that syn-
chronization fails because only a por-
tion of the staff participates in the
wargaming of the COA and that even-
tually most wargaming occurs after
the plan has been issued at the unit re-
hearsal.

Now, why is synchronization occur-
ing after the issuance of the OPORD?
I submit that units are only doing
what comes naturally. Sandtables pro-
vide that three-dimensional perspec-
tive missing when the staff attempts to
wargame off what really is a two-di-
meénsional map. What happens is that
during the rehearsal, it becomes clear
that the plan has some major flaws
because it wasn’t properly wargamed.
So, commanders begin to wargame
from the hip during the rehearsal.
Commanders then wonder why the
staff was so blind. The staff can’t un-
derstand how the commanders could
so easily arrange events on the battle-
field. It’s simple! Good commanders
know what it is to live and fight in a
three-dimensional world so they war-
game as they will fight. (They usually
are the master map readers as well.)
Therefore, a sandtable makes the bat-
tlefield less abstract and more avail-
able and accessible for each member
of the staff. Accurate sandtables
should be used by the staff to better
see the battlefield from the com-
mander’s perspective.

The use of a sandtable for wargam-
ing brings with it some inherent prob-

lems. The first is accuracy, which has
been addressed. Building the sand-
table while or before the battle staff
departs for the leaders’ recon will al-
low the staff member to immediately
check for accuracy and make correc-
tions upon his return. Strict and disci-
plined placement of grid lines is the
start of a good sandtable. The second
problem is the tendency to do away
with maps altogether. This should not
be a problem. When wargaming, to
support estimates and battle staff in-
put, the XO should ensure his soldiers
use individual and operational maps,
as well as quality graphic products. He
should never allow the battle staff to
create an estimate from the sandtable
alone. The last problem is that to use
this technique requires work. The en-
tire battle staff must be involved. The
operations sergeant will be glad to lay
the sandtable’s foundation, but each
member of the battle staff must be
represented, especially when it comes
time for the various graphic control
measures to be emplaced.

Finally, in answer to the argument
that it is impossible to do this every
time, [ offer a personal observation. I
recall, from observing approximately
40 battalion task forces at the NTC,
that almost all of them conducted a
sandtable rehearsal for each mission,
regardless of the circumstances of
time and weather. Why would it be so
hard to construct a sandtable upon the
receipt of the waming order, to be
used initially for the battle staff, and
ultimately for the unit rehearsal? This
way, as an additional benefit, the
sandtable is available to the staff as a
substitute if it is unable to be a part of
the leaders’ recon. It is just a matter of
incorporating these techniques in your
planning (see Figure 2).

Conclusion

The mechanics of the battle staff’s
battlefield visualization process are
techniques that will help produce bet-
ter synchronized plans (prior to the is-
suance of an operations order), when
used in conjunction with the military
decision-making process. It places art
into the science of the MDMP. The
key to the technique is to afford the
battle staff every opportunity to see
the battlefield. Remember, this takes
training in the art of wargaming and

needs inclusion in your TOC SOP
prior to deployment.

Wargaming from a sandtable enables
all the battle staff to see the terrain
while wargaming. The sandtable’s
larger scale and relief provides a real-
life 360-degree perspective missing
from a map. The leaders’ reconnais-
sance ensures the sandtable is accu-
rate and more importantly prepares
the battle staff for the wargaming ses-
sion through well thought out and
well integrated estimates. Now that
the battle staff can visualize the bat-
tlefield through the eyes of the com-
mander and their fellow battle staff
members, it is well on its way to be-
coming a team. The XO is now ready
to subdue and rule the once feared
beast called synchronization, before
he and his battle staff depart from In-
dostan.
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The Tank Mine Clearing Blade:
Eagle or Albatross?

by Captain John T. Ryan, Captain P. Kevin Dixon, and Sergeant First Class James L. Richardson

“Red 1, this is Black 6. Send the
plow tank forward.” 2LT Bill Hardy
sent his wingman forward to clear a
path through the enemy minefield.
This was the crew’s first actual use of
a plow and their ability to employ it
properly concerned him. The platoon
rehearsed breaching in the assembly
area but did not drop the plow in fear
that it might break and be unavailable
for the mission. A loud explosion in-
terrupted 2LT Hardy’s thoughts.

“Red 2, this is Red 1. SITREP

over.

“Red 1, this is Red 2. We didn’t
have enough spoil in front of the

blade when we hit the first mine and
it blew up and broke our track.”

“Send the back-up tank.”

“Red 1, this is Red 2. We can’t. The
plow on the back-up tank dropped ac-
cidentally just after LD and broke —
they’re not back up yet.”

Great, thought 2T Hardy. The other
plow is still in the UMCP on the [3
tank; how am I going to explain this
to the CO?

The purpose of this article is to pro-
vide units a primer on the tank mine
clearing blade that outlines the doc-
trine, tactics, techniques, and proce-

dures for employment and addresses
some of the most common problems
seen at the National Training Center

(NTC).

Scenes similar to 2LT Hardy’s occur
far too frequently at the NTC. Despite
the fact the tank mine clearing blade
(plow) is a critical task force asset,
units seldom use it to its full potential.
Frequent mechanical failures, insuffi-
cient crew training, and improper tac-
tical employment often make the
blade an albatross for those units so
equipped. More often than not, a lack
of crew training directly causes the
maintenance problems. In turn, the
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maintenance problems inhibit the
unit’s ability to train with the blade. It
is a vicious circle that leads to most
units’ inability to mechanically breach
obstacles.

General

According to FM 20-32, Mine/Coun-
termine Operations, the mine clearing
blade “...is used to extract and remove
land mines from the minefield. It con-
sists of a blade arrangement with
scarifying teeth to extract mines, a
moldboard to cast mines aside, and
leveling skids to control the depth of
the blade.”

“The mine clearing blade lifts and
pushes mines, which are surface-laid
or buried up to 12 inches, to the side
of a track. The blade creates a 58-inch
cleared path in front of each track.
The skid shoe for each blade exerts
enough pressure to activate most sin-
gle-pulse mines and effectively clears
a section of the centerline by explo-
sive detonation. This action may dis-
able the blade. A dog bone and chain
assembly between the blades defeats
tilt-rod fused mines.”

FM 20-32 further states that the
mine clearing blade will not defeat
multiple impulse pressure fuses and
that mines armed with antihandling

devices, antidisturbance devices, or
magnetic and seismic fuses may acti-
vate and disable the blade when lifted.
So, while the mine clearing blade is
an effective tool for clearing a lane
through an obstacle, it is not “mine
proof” and units must use caution
when considering its use as the sole
means of mechanical breaching. How-
ever, mines do not disable the mine
clearing blades at the NTC, mainte-
nance does.

Mechanical Failure

The old adage that *“‘training is main-
tenance and maintenance is training”
certainly applies to the mine clearing
blade. During the course of a l4-day
rotation, a typical Bo/TF has an aver-
age of two out of six tank mine clear-
ing blades fully mission capable
(FMC) for any given mission. This
clearly has a serious impact on a
unit’s ability to train in countermine
operations. Many commanders decide
not to train or rehearse with the opera-
tional blades they do have. They feel
that if it gets broken, chances are it
will not get fixed anytime soon.

Although the blade can successfully
execute a mechanical breach when
less than fully mission capable, blade
crews are not as effective when the
blade is not. The need to manually

Lifting/Lowering
Assembly

Moldboard
Extension

Emergency
Release Cable

"‘

’vl ‘I ‘_——‘
‘ e { . ——

Dogbone and
Chain

Figure 1. Location and Description of Major Components

raise and lower the blade, or the in-
ability to plow effectively due to
missing parts, significantly increases
the chances that enemy fires or mines
will prevent the crew from accom-
plishing their mission. The following
are the most common blade mainte-
nance failures we see at the NTC.
These three problems comprise ap-
proximately two-thirds of all blade
failures we see.

e®Broken lifting straps. (See Figure
1) The nylon lifting straps that raise
and lower the blade suffer much
abuse and become cut and frayed by
concertina wire or other sharp objects.
Consequently, they break when under
load. To prevent damage to the straps,
some units bolt wire catchers, similar
to those on the old M151 bumper, on
the moldboard in front of the straps.

The straps also break frequently
when the crew attempts to lift the
blade with spoil on it. (When crews
do this, the straps bear the additional
load of the spoil and they break.)

elnoperative electric lifting motor.
The most common problem units ex-
perience with the motors is that the
brushes burn out or one of several
electrical relays malfunctions. Unfor-
tunately, the only authorized repair for
burnt-out brushes is to have a DS
level mechanic replace the entire mo-
tor. To complicate matters further, the
German-made motors often take sev-
eral months to come in, once ordered.

The contract mechanics at the NTC
file the brushes from an old M1 or
M2/3 starter and use them in the lift-
ing motor. This reduces blade down
time from several months to only
three to four hours. The electrical re-
lays, on the other hand, are not par-
ticularly hard to acquire through nor-
mal supply channels, but most tank
units do not keep them on hand. In a
pinch, check with a sister mech battal-
ion for the part. The relays (see Figure
2 for NSN) are identical to those
found in the M2/3 electrical system.

oSheared travel Jock spindle and
brackets. The travel lock spindle usu-
ally shears when the blade drops or
hits something while the vehicle is
moving at high speeds. When the
spindle shears off, the downward mo-
tion of the blade causes the remainder
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4010-01-278-1216
2510-01-276-7138
4010-01-277-5653
4020-01-289-8249
5945-01-277-0085
5945-01-277-0087

Push beam, L.H.

Strap, Lifting
Solenoid

5945-00-500-7195 Relay
5945-00-686-6877 Relay
6105-01-277-0295 Motor, 3 HP
5315-01-277-5641 Pin, Attaching

3040-01-K44-2243 Link
5315-01-277-5643 Spindle
3120-01-277-5652 Travel Lock Roller

NSN NOMENCLATURE
Cable, Emergency Release ea

~ Preventive Chain Assy.

Solenoid Limit Switch

Figure 2. Recommended PLL Listing
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prehensive train-
ing and licensing
program for tank
crews. This would
ensure that crews
meet the standard
prior to operating
the blade on the
battlefield. Other
factors  include
units’ apprehension
about using the
blade in training
for fear of break-
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of the spindle to bend or break the
bracket in which it is mounted (See
Figure 3). For some reason, the spin-
dles on the left travel lock break con-
siderably more often than the right,
and in every case the bracket breaks
through the bolt holes. The only way
to fix the bracket is to replace the en-
tire push beam. This is a very time
consuming operation that the crew-
men cao avoid if they use caution
when driving with the blade.

Once the blades break, units seldom
get the parts to repair them during the
rotation. Most units maintain very lit-
tle if any PLL for the blade since it is
a kit and not a reportable item. There-
fore, units are reluctant to add these
additional lines to their already lim-
ited PLL Listing. So, they must order
the repair parts, which have an excep-
tionally slow turn-around time.

The items in Figure 2 are a sample
PLL stockage listing for a battalion
equipped with twelve blades. These
items represent a twelve month part
demand history at the National Train-
ing Center. Keeping these parts on the
unit PLL should allow for rapid blade
repair on the battlefield.

Crew-Level Training

As indicated earlier, proper crew-
level training can prevent the majority
of the mechanical failures and mine
related casualties. More importantly,
proper blade training will lead to an in-
creased probability of mission success
through the ability to rapidly breach
obstacles. However, many crews ar-
rive at the NTC with little or no for-
mal training or experience with the
mine clearing blade.

Some contributing factors to this in-
clude the lack of an Army-wide com-

ing it, or because
the unit has no operational blades to
train with.

Also, when they do train, most units
habitually only train those crews
whose tanks have blades. However,
due to vehicle maintenance or other tac-
tical considerations, non-blade crews
often must employ the blade in a bat-
tle and the results are disastrous. For
these reasons, we recommend that
units thoroughly train and license all
tank crews on the blade.

Currently, there is no single source
manual for all crew-level mine clear-
ing blade doctrine, tactics, techniques,
and procedures. The three main docu-
ments that contain most of the basics
for crew-level tank plow maintenance
and employment are: TM 9-2590-509-
10, Operator’s Manual for the Mine
Clearing Blade; TM 9-2590-509-23 &
P, Unit and Direct Support Mainte-

Figure 3. Sheared trve.lmi‘ock spinle and bracket.

nance Manual; and FM 20-32, Mine/
Countermine Operations.

Without reiterating all of the infor-
mation included in these manuals, the
following is a collection of observa-
tions and some recommended tech-
niques and procedures for tank plow
employment.

Plan: Many leaders fail to consider
the 7,560-pound blade kit’s effect on
the tank when they develop their
plans. While the blade has little effect
on the tank’s overall speed, it greatly
reduces its maneuverability in rough
terrain. Crews that try to traverse
rough terrain at high speeds cause
most of the mechanical failures by
ramming the blade into rocks, wadis,
etc. In defense of the crews, they are
only trying to keep up with the rest of
the unit. Thoroughly analyze the ter-
rain with regard to the plow when
planning routes.

Plan

e Analyze the Terrain

o Select Routes

e Position Blade Crews on Right
Hand Side of the Formation

Also, drivers of blade tanks cannot
see to the right side of their vehicle
because the power cable enters the ve-
hicle through the right periscope
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opening. This makes it difficult for
the driver to maintain formation with-
out a lot of guidance from the TC.
Try to position the plow tanks on the
right side of the unit formation if pos-
sible.

Preparation: Drivers often inadver-
tently leave the ON/OFF power
switch on the control box in the “ON”
position. Subsequently, they sit or step
on the RAISE/LOWER switch and
cause the lifting motor to engage
while the plow is in travel lock. This
quickly burns out the lifting motors
and the relays. To prevent this, se-
curely mount or stow the control box
in the driver’s compartment and dis-
connect the main hamess from the
slave receptacle until ready for actual
use.

Prepare

e Secure Control Box

e Disconnect Main Electrical
Hamess

e Insert Travel Lock Hitch Pins

e Attach Moldboard Extensions

e Adjust Plowing Depth

e Secure Manual Release Cables

e Stow Emergency Lifting Kit and
Tools

Crews sometimes neglect to properly
prepare the blade prior to an opera-
tion. This is the cause of many real
life and simulated battle damage casu-
alties and failures. To prevent this, at-

tach the moldboards prior to plowing.
The extensions push the spoil and
mines clear of the lane so they do not
roll back under the plow tank’s tracks.
Ensure that the travel lock hitch pins
are in the travel lock until it is actu-
ally time to drop the plow. This pre-
vents the travel lock from disengaging
prematurely and dropping the blade.
Also, adjust the plowing depth to an
8", 10", or 12" depth, based upon the
expected soil type — the softer the
soil, the greater the depth. (The blade
will not work effectively in some
types of soil — namely rocky or fro-
zen ground.) In addition, secure the
emergency release cable handle near
the driver’s hatch with tape or a strap.
Frequently, when the driver has to use
the emergency release to lower the
blade, the cable is out of his reach and
he must climb out of the hatch to pull
it. A piece of “100 mph tape” will
hold it in place by the driver’s hatch.
Finally, stow the manual lifting strap
and the tools required to open the #1
skirt together in an easily accessible
place. This enables the crew to rapidly
secure them and raise the blade manu-
ally if necessary.

Execution: When you receive the
order to initiate plowing, seek cover,
if possible, pull the travel lock hitch
pins, attach the main electrical hamess
to the slave receptacle and move to
the beginning of the lane. Do not
move the tank at high speeds with the
travel lock pins removed as the plow
is likely to drop unexpectedly and

damage the plow and injure the crew.
At the beginning of the lane, orient
the tank in the proper direction of
travel prior to dropping the blades.
The blade achieves the best plowing
width during straight line plowing.
Next, close all the the hatches and
traverse the main gun tube to the side
to prevent damage by mine detonation
under the blade.

Execute

e Seek Cover

e Pull Travel Lock Hitch Pins

e Move to Lane

e Orient Tank

e Lower Blade

o Close Hatches

e Traverse Gun Tube

o Begin Plowing 100 Meters
From Minefield

o Complete Plowing 100 Meters
Beyond Minefield

e Back Out of Spoil (2 Meters)

o Raise Blade

e Insert Travel Lock Hitch Pins

One of the more common mistakes
that crews make when employing the
blade is that they drop too close to the
minefield. Consequently, the plow
does not reach proper plowing depth
prior to striking the first mine. FM 20-
32, Mine/Countermine Operations,
states that the lane should begin 100
meters from the estimated leading
edge of the minefield. The lane should
also extend for another 100 meters be-
yond the estimated far edge of the
minefield to ensure that it extends
through the entire minefield. This al-
lows for a tactical safety factor.

Operationally, however, TM 9-2590-
509-10 states that the crew must
lower both moldboards at least 32 feet
(10 meters) prior to the beginning of
the cleared lane to allow the mold-
boards to reach operating depth. So,
in a deliberate breach situation, drop
the plow 100 meters out from the
minefield and begin plowing; if you
make unexpected contact with a mine-
field, ensure that you begin plowing at
least 10 meters from the first visible
mine.

You can lower the mine blade while
the tank is moving up to 8 to 10 MPH
(129 to l6.1 KPH). However, you
should use caution when lowering the
blade while moving as it can c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>