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Foreword

The Project on Government Procurement has tracked the progress of the M1 tank
since our founding in 1980. Because our observations on M1 tank performance
have often been called, inaccurate, incomplete or out-of-date, we have released new
Army M1 data to the public as it has become available. Since the M1 program may
be coming to an end, this report is intended to be a useful summary of Mi
performance claims and data. We have included U.S. Army and DoD statements
made throughout the history of the program and compared them to data available
then and now. We have included a detailed description of our source material, and
how we calculated the statistics used in the report. Furthermore, in this updated
version, we have included the rebuttal of General Dynamics, as it was sent to the
Editor of the Detroit News. The rebuttal addresses an article based largely on a
this report. You will find our response to General Dynamics’ claims at the end of
the report. If you have any questions about the M1 tank, or how we prepared this
report, please contact us at the address or phone number printed on the cover.
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M1 OVERVIEW

Events in Europe may seem to make the issue of tank procurement anachronistic.
Nevertheless, the Army is moving ahead not only with the new, more expensive and
complicated A2 version of the M1, but also with an entirely new "armored family of
vehicles". In addition, the U.S. Army is aggressively promoting sales of the M1 to
our allies, including Britain and Sweden. So not only are we buying more new
tanks in an era of budget cuts, we are buying more of a tank which has never met
its basic requirements -- and is by far the most expensive tank in the world,
according to published figures. For example, it costs far more than the German
Leopard II, a tank which was built to the same original performance requirements.
(see chart A, p.2) Recent data also shows that the M1 continues to fail its most
basic requirements. Despite full knowledge of the M1’s shortcomings, the Army has
aggressively promoted it, and questioned the honesty and motives of its critics.

"Sir, | appreciate this opportunity to respond. The Army has been
very much concerned at the unprecedented media attack on the M1
tank that has occurred in recent months. We would characterize
much of that attack as being based on incorrect information,
innuendo, selective reporting from test reporis that are out of date
with no balancing of information.” -- General Maloney, testifying before
the House Armed Services Committee in 1982 (hearings on HR 5968)

The data presented here was gathered primarily from U.S. Army sources, and the
congressional record. Some information was also taken from established trade
journals.  Additional information and clarification was requested of the Army in
January of this year, but as yet there has been no response. This information was
originally to include a briefing on M1 tank performance, as well as current U.S.
Army positions on the M1 and tank warfare. The information we gathered shows
some significant improvements, dramatic in the case of drivetrain reliability.

Nevertheless, on the whole the M1 still appears to fall short of many of its basic
requirements.

The M1 is the most expensive tank in the world, its $4.3 million price tag nearly
doubling the $2.4 million cost of the German Leopard Il. Furthermore, its cost may
continue to rise as quantities purchased drop, and expensive options are added. It
should be emphasized that the German price of $2.4 million per tank, is achieved at
a production rate of only 70 tanks a year. The M1’s price has risen dramatically
since quantities purchased fell from over 500 a year, to less than 250. It is

conceivable that the Leopard I, if produced in such large quantities, its price would
be even lower.

' Figures provided by the Federal Germany Liaison Office, Washington D.C..
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The M1's high price does not guarantee top performance. There are several
competitive tanks in production today that are produced at much less cost (see chart
A, p.2). Again, the M1A1 was built to meet the same basic requirements as the
Leopard I, but costs more, and uses 90% mores fuel when driven at a constant
speed (In combat, it is likely that the M1 and M1A1 would consume much more.).
And the Leopard Il carries more ammunition. (see chart A, p.2) A common
element among cheaper, more fuel efficient foreign tanks is that they are equipped
with reliable, inexpensive diesel engines, rather than the costly, temperamental
turbine engine of the M1 tank. Indeed, the M1 may be the only military land vehicle
ever equipped with a turbine engine.

Chart A: Tank Capacities and Performance

Tank Fuel Range Gal/Mile Gal/Hr Top Power Gun Ammo 89 Price
Gal. Miles at 25mph at Idle Speed HP/Ton mm Rnds SMillion
M1A1 505 286 1.77 - 41.5 23.8 120 40 2.9’
M1 504 295 1.71 11.9% 41.5 24.6 105 55 -
M60A3 375 298 1.26 - 30.2 13.0 105 63 -
Merkava Mk1 238 248 .96 - 28.8 13.6 105 85° 1.8°
Merkava Mk3® - - - - - 19.3 120 50 2.3
Leopard Il 317 342 .83 4.0° 45.0 24.7 120 42 2.47

Ranges and mileages given are for constant 25mph travel on level ground. Actual combat
performance will be significantly different. M1's can consume as much as 8 gallons of fuel per mile.
See Chart C, p.6.

M1 RELIABILITY REQUIREMENTS

"Test results show that the M1 meets or exceeds most reliability,
availability, maintainability requirements established. It exceeds the
combat mission reliability requirement by 10%, the system reliability
requirement by 15%, and the maintenance ratio by 6%." -- Maj. Gen
Durad D. Ball, testimony before the House Armed Services Committee,
hearings on HR 2287, 1984

The M1 has in fact consistently failed five of its six Reliability, Availability,
Maintainability and Durability (RAM-D) requirements, according to the last operational
test, and actual use data collected in 1988 (see charis B, p.4 and C, p.5).

Many of the M1’s reliability failures can be traced its turbine engine. Every other
tank in the world is equipped with a reliable, inexpensive, efficient diesel or gasoline
engine. Turbines are complex, temperamental and expensive. Yet the Army has
been less than forthcoming in justifying the necessity of the turbine, particularly in
light of its cost and fuel consumption.



IS A TURBINE NECESSARY?

"Obviously speed and agility are as much a means of survival as is
armor protection. ... The ACT 1500 [turbine] engine used in the M1
provides that power.” - Lt Col. Michael D. Jackson, "Auxiliary Power
Unit for the M1 Tank", Army Research, Development & Acquisition
Magazine, May-June 1984, p.26

In this statement, the Army suggests that a turbine engine is necessary to achieve
the speed and agility of the M1. The German Leopard Il is just as fast as the M1,
because it has a 1500 horsepower diesel engine, the same horsepower as the M1's.
(see chart C, p.5) And though mobility is important, it is not all-important. Jane's
Armour and Artillery 1988 states:

"Israeli experience in the 1967 campaign proved that mobility was
no substitute for armour protection...” (p.40)

IS A TURBINE RELIABLE AND COST-EFFECTIVE?

"There are two categories of satisfaction with the [turbine] engine,
Mr. Chairman. One is, does it meet the operational needs of the
tank, and it meets those very well. The tank performs very well
with that engine. Its failure rate is less than our experience with
our older diesel engine tanks.” - Maj. Gen. Durad D. Ball, 1983 hearing
before the House Armed Services Committee.

On the contrary, Army actual use figures show that the turbine-powered M1 requires
unscheduled maintenance over five times as often as the diesel M60 tank.?
Furthermore, the M1 and M1A1 tanks cost three to four times as much to maintain
as does the diesel-engined M60.° (see chart C, p.5)

One should take note of the low maintenance figures in Chart B, p.5, Reliability,
Availability, Maintainability and Durability (RAM-D) requirements. These seem to
meet, or nearly meet the RAM-D requirements. However, if one goes to Chart C,
"Actual Use Data", p.5, one can see that this low level of maintenance has a
serious effect on the number of tanks available for use. In other words, the less
time (maintenance hours) you spend maintaining your tanks, the less tanks there

. See the Army's Logistic Management Analysis Summaries, for the M60 and M1 tanks. Latest periods
available are 10/85 - 4/86 for the M60, and 1/88 - 6/88 for the M1.

. See the Army's Operation and Support Cost Study, Field Usage Summaries for M1, M1A1, and M60 for
1985 through 1988.
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are to use on any given day.

Reference the last two columns in Chart C. As long as the numbers in the MH/H
(maintenance hours per operating hour) figures are high, so are the availability
(Avib) figures. When the MH/H figures go down to 1.0 for the M1 and .7 for the
M1A1 in the 3/88 period, only 81% of the M1's and 79% of the M1A1's are
available. A high rate of availability (95% is the Army’s frequent claim) is implicit in
the maintenance ratio (MH/H) figure. Therefore, these low maintenance ratio figures
should not be used when evaluating the M1’s reliability and maintainability.

The turbine engine also manifests its delicate nature by requiring extra care when
operating in less than ideal conditions. The M1's operator's manual specifically
warns that falling leaves and/or snow can be sucked into the air intake during
normal operations. Both can require organizational maintenance. And if the tank
crew attempts to clear snow and ice from the intake system, they may damage it.*

Chart B: U.S. Army RAM-D Requirements

Category Army Requirement Actual Use
M1 M1A1
Combat Reliability: (min) 320 110 152

mean miles between failures

System Reliability: (min) 101 10 21
mean miles between failures

Maintenance Ratio: (max) 1.25 1.4 1.23%
maintenance hours / operating hours

Powertrain Durability: (min) 50% 15%"° NA
probability of going 4,000 miles
without requiring powertrain overhaul

Primary Weapon Life: (min) 1,000 NA NA"
rounds fired

Track Life: (min) 2,000 945 840
miles

* Note - While this maintenance ratio nearly meeis the required maximum of 1.25
maintenance hours per operating hour, it does so at a sacrifice of tank availability.
(M1A1 availability drops to 79% from 82%.) In other words, it is assumed that the
goal of maintenance is to have nearly all the tanks available for use every day. By

skimping on one implicit availability requirement, the explicit maintenance requirement
was met. (see note)

‘. U.S. Army manual Technical Manual, Operator's Manual, Operation Under Usual and Unusual Conditions:

Tank,. Combat, Full-Tracked. 120-MM, M1A1, TM 9-2350-264-10-2, p.2-398.
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IS A TURBINE FUEL-EFFICIENT?

"[I]f you had a diesel engine with the horsepower that you have with
the turbine engine and the weight that you have, it would be about
a 15-percent increase in fuel consumption by the turbine engine
over the comparable diesel.” -- 1982 testimony before the House Armed
Services Committee: General Rogers

Again, the German Leopard Il is just as heavy, (121,000 Ib. for the Lecpard Il and
120,000 for the M1) and just as powerful as the M1 (1,500 horsepower for each),
yet the M1 consumes 83% more fuel more fuel than the Leopard Il when driven at
a constant speed (1.71 gal/mile for the M1 vs. only .93 gal/mile for the Leopard I
(see charts B, p.4 and C, p.5)

The amount of fuel consumption in an armored division is of paramount importance.
The Army’s field manual FM 100-5 observes:

"Today, it is estimated that one armored division equipped with M1
tanks will consume over 600,000 gallons of fuel per day, more than
twice the consumption of Patton’s entire army.” (and they ran out of
gas!) (p. 60, chapter 4) (an M1 armored division has 348 tanks)

Chart C: Actual Use Data

Year Tank Gal/Mile Gal/Hour Mile/Hour $/Mile  MH/Mile Avib MH/H

1985 M1 8.6 20 2.42 21 .NA NA .NA
M60A3 1.8 13 7.16 6 .NA 88% .NA
1986  M60A3 2.0 20 10.02 6 .25 NA 1.8
3/87 M1 8.3 14 1.74 29 .78 NA 1.4
7187 M1A1 7.1 20 2.82 17 52 6% 1.5
9/87 M1 6.8 17 2.60 27 .63 94% 1.7
10/87 M1A1 5.3 20 3.82 17 .39 92% 1.5
3/88 M1 7.9 19 2.62 18 .38 81% 1.0
3/88 M1A1 7.3 16 2.02 26 .33 79% 7
Average
87-88 M1 7.7 17 2.32 25 .60 88% 1.4
M1A1 6.6 19 2.89 20 A1 82% 1.2




*

Note, while these figures are dramatic, notice how the number of tanks available
for use declines to 81% from the 90% and 94% figures achieved eatlier.

These actual use figures are important because they show how the M1, M1A1 and
M60 tanks perform in actual use. Notice that whereas the M1 and M1A1 consume
only 1.6 and 1.7 gallons per mile respectively when driven at a constant speed, they
consume much more in actual use. Here we see figures ranging from 6.6 gallons
to the mile to 8.6 gallons per mile. Notice also that the diesel M60's figures do not
go up nearly so dramatically in actual use, rising from 1.26 to a maximum of 2
gallons to the mile. This is due to the large amount of fuel a turbine uses at idle -
12 gallons per hour according to the Army.

The Army has often contended that the bottom line in fuel consumption is the tank’s
capability of operating for a whole day without refueling. While this is important, it is
also vital that sufficient fuel be available to accommodate daily refueling. As stated
earlier, an M1 division is expected to consume roughly 600,000 gallons of fuel per
day. To get this to the front requires a large supply train. And a tank battalion can
only move as fast as its supply moves.

As a result of the M1's lack of fuel efficiency, the Army has had to increase the
number of trucks that follow it. As of 1981, the army had to add the following
equipment to each M1 tank battalion:

6 five-ton trucks 6 tank pump units
6 tank pump units 6 1.5 ton cargo trailers
1 semi-tractor with 5,000 gallon fuel trailer

With the introduction of the M1A1, the fuel situation has worsened. The Army has
had to add another four 10-ton, 2,500 gallon fuel carriers, according to Maj. Mazzia
of the Army’'s Ft Knox Armor School. This totals 128 support vehicles assigned to
each battalion of 58 M1A1 tanks. While the M1 may be able to move quickly
across terrain, it must always wait for these vehicles to caich up. Nonetheless, in
the past, Army officials have seemed unconcerned about the M1’s fuel consumption:

"We don’t even think about fuel consumption as a [tank crewman].
We don’t care." -- Sgt Kinney, hearings before the House Armed
Services committee, 1982.

Indeed, instead of combating the fuel consumption problem, the Army is making it
worse: In an effort to standardize the fuel used by all Army vehicles, the Army will
no longer use diesel to fuel the M1. Instead, a type of aviation fuel, which runs
less efficiently in the M1, will be used by all Army vehicles.” General Patton
emphasized the folly of disregarding tank fuel consumption in his famous statement:

"My men can eat their belts, but my tanks gotta have gas.”

*  See David Evans, “Tanks Running on Poor Ideas and Bad Pilanning”, Chicago Tribune, 9/1/89.
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THE THREE BASICS OF TANK WARFARE

While reliability and fuel consumption are the M1's most dramatic failures, the M1 is
has deficiencies in all of the three criteria by which a tank is judged: Mobility,
Protection, and Firepower. Furthermore, there are a variety of state-of-the-art tanks
available at much lower prices. (see chart C, p.5).

MOBILITY:

"A 1500-horsepower engine supplies the Abrams with double the
power of its diesel-powered predecessor, the M60. Coupled with an
improved suspension system, its agility is unsurpassed by any tank
the in world today.” -- Written testimony of Lt. Gen. Louis C. Wagner,
Jr., in hearings on HR 1872, 1985.

The M1's power to weight ratio and agility are matched by the M1's more fuel
efficient diesel contemporaries (23.9 horsepowertton for the M1A1 vs. 24.7
horsepower/ton for the Leopard Il. see chart A, p.2). And while the M1 has a very
powerful engine, and an advanced suspension, it is handicapped by its track (tread)
system. The M1 is the only series of tanks in the world that has permanently
bonded (non-removable) rubber track pads. While this saves over a ton in weight, it
maxes the M1 very difficult to maneuver in mud, snow or ice, according to Army
test results.® On most other tanks, including the German Leopard I, the rubber
pads are removable. This allows metal snow grousers to be substituted for greater
traction. In addition, it means that the rubber pads can be replaced when they wear
out. When the M1’s pads wear out, the entire track shoe (section of track) must be
replaced. In every M1 Quarterly Operation and Support Cost Study Report reviewed
by the Project, more money was spent on track shoe assemblies than on any other
part. (See appendices B and C in these reports)

In addition, the M1’s suspension and track system suffers from a propensity for
throwing the track off the tank. In particular, the armor that covers the top of the
track system has a habit of trapping mud, snow and sand around the drive sprocket
(the wheel which actually moves the track), which causes it to throw the track off
the tank. Despite the Army’s insistence that this problem has been solved, it was
recently cited in a British Army review of the M1 tank.” That article cites:

* Poor suspension when compared to the excellent system on the
Challenger (British main battle tank)

°. See p.21 of U.S. Army Report IER-OT-058: Independent Evaluation of the M1 Main Battle Tank.

. Maj. D.I. Viccars, Cdr. Sgn., 3d RTR, "A British Tank Squadron Tries the M1A1", Armor Magazine, U.S.
Army Publication, September-October 1989, p.16
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*  Short track life

&

Rear skirting plate allows mud to build up around sprocket, thus
encouraging a thrown track.

PROTECTION:

"The future battlefield will be thick with antitank weapons.
Therefore, the Abrams is protected by advanced armor. This, plus
its low silhouette and agility, increases its survivabiiity on the
battlefield." -- Written testimony of Lt. Gen. Louis Wagner, House of
Representatives 1985, see previous quote.

Again, while the M1 has very advanced armor protection, and a low profile, so do
other modern tanks. The M1 is unique, however, in suffering from an enormous
heat signature. The heat signature (ability of the tank to be seen with infrared
devices) of the M1 comes from the hot exhaust of its turbine engine. While the
Soviets have reduced their tanks’ thermal signature by roughly 24% in recent
models®, we have increased our heat signatures dramatically by adopting the turbine
engine for the M1. The M1's exhaust is so hot that it can burn the paint off a car
should it follow the tank too closely. The operator's manual repeatedly warns that
the exhaust is "very hot and can burn personnel.”® This means that the M1 is not
only easily spotted, but is also positively identifiable at extremely long ranges with
infrared equipment - being the only tank in the world with such a heat signature.

FIREPOWER:

"[The M1’s] stabilized sighting system ensures that speed is
combined with accurate firepower. Tankers are able to routinely hit
5-foot targets over a mile away while moving rapidly cross-country.
This kind of shoot-on-the-move capability is made possible by
design features of the fire control and improved suspension
systems. ..the gunner need only squeeze the trigger to hit the
target.” -- Lt Gen. Louis C. Wagner, congressional testimony, 1985

All of the above capabilities are standard on most modern tanks. Furthermore, with
the exception of the suspension system, all these features have been back-fitted to
our M6B0 tanks. And the M1A1 carries less ammunition than any other tank in listed
in this report (see Chart A, p.2). In addition, the M1’s thermal sight is often cited as

°. See Stephan P. Rosa and Sgt. 1st Class Thomas Lindley, "Tank Thermal Signatures: The Other Variable In
the Gunnery Equation”, Armor Magazine, September-October 1989, p.31.

9

. U.S. Army M1A1 Operator's Manual, Op. Cit., p.2-408.
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a serious deficiency, as it was in the aforementioned British review of the M1A1 in
U.S. Army Armor magazine.™

Furthermore, to accomplish its mission, a tank needs more armament than just a
good main gun system.

The tank’s purpose is to bring machine-guns to bear on the enemy’s
unprotected rear, using speed and surprise. - General George S.
Patton

A tank's role is to break through enemy troop concentrations, and thereby lead
assaults on their rear. While the main cannon is crucial to destroying enemy tanks
blocking the initial breakthrough, the tank must then direct its attacks to infantry, and
more-lightly-armored vehicles and equipment. For this it needs machine-guns.

The Army’s last operational test of the M1 tank showed that the M1's machineguns
were still limited in effectiveness.”” This has been acknowledged in test reports,
including OT L The Army has admitted it has problems with the Mi’s
machineguns, but has allowed them to go unattended. The Army believes that
machineguns are largely unimportant, as is illustrated by this Army response to
criticism of the M1’s machine-gun effectiveness:

"The main gun gives the tank its punch. A lesson from the Yom

Kippur war illustrates this. .. The Israelis quickly relearned the
message of combined arms operations... The key to success was
combined arms operations, not the machine gun.” -- U.S. Army

information paper, "Criticisms of the M1", 4/25/81

Since the Yom Kippur war the Israelis have, among other things, made provisions
for added heavier machineguns to their tanks, especially when operating in urban
situations.  Furthermore, both hatch-mounted machineguns are swivel-mounted, for
easy operation by the crew.

The importance of tank support of infantry in urban areas was highlighted during the
recent Panama invasion. The March-April issue of Armor magazine, an official U.S.
Army publication, commented on this specifically. An article on M551A1 light tank
performance in Panama states:' -

Sheridans (M551A1’s) were absolutely critical to fighting in built-up areas by

10

. Maj. D.I. Viccars, Op. Cit.

11

. See p. iv of U.S. Army report IE-OT-058: Independent Evaluation of the M1 Main Batle Tank.

12

. This is not intended to be an argument for procuring M551A1 aver the M1. The M551A1 is a light tank and
is not designed to have the capabilities of a main battle tank. Nonetheless, it was the only Army tank available for
Panama, and performed infantry support missions that the M1 could be called upon to perfarm in other situations.
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providing direct fire support to infantry, as well as surgical fires capable of
penetrating reinforce concrete buildings.

In built-up areas, the M2 .50 caliber machine gun on a flexible mount is
superior to the weapons station found on M60- or M1-series tanks. Yes the
[tank commander] is exposed, but it is easier for him to acquire targets and
bring the .50 caliber to bear on those targets.

Satisfied with the performance of their .50 caliber machinegun, M551A1 crewmen
also wanted another machinegun for the loader:

The M3A1 submachinegun is useless as a weapon for the loader. The
loader needs a pintle-mounted machinegun (or an M16 [rifle] at minimum).

So, according to recent combat experience in Panama, at least two pintle-mounted
machineguns are needed to effectively support infantry from a tank. At present, the
M1 has one pintle-mounted machinegun, and the aforementioned deficient .50
caliber commander's automated machinegun weapons station. It should be noted
that with the installation of the commander’'s periscope on the new M1A2, the field
of view/fire of the loader's machinegun will be significantly restricted.

OTHER IMPORTANT CAPABILITIES:

"The problem is that neither the M1 nor the M60 or indeed neither
any tank, has sufficient ground pressure o drive a [bulldozer] blade
into even marginally hard ground. They are not bulidozers, they are
tanks, whether you are talking about the M1 or the M60’s. So if you
are going fo dig in a tank, you need to have some kind of
equipment." -- Frank Carlucci, in hearings before the House Armed
Services Committee, 1982.

It was discovered early on that the M1's drivetrain is too weak to push a bulldozer
blade. This is important because most other tanks, including our older M60, and
the Israeli Merkava, can and are often equipped with such blades to clear obstacles
and dig in themselves and other tanks for defensive firing positions. While the
above quote suggests that the Army has no dozer blade capability for the M80, or
other tanks, the following statement from Jane’s Armour and Arillery, 1988, details
the M60’s ability to be fitted with the M9 dozer blade kit (p.119):

"This was developed as a depot retrofit package and is used to give
already fielded M60's bulldozing capabilities similar to those of the M728
Combat Engineer Tractor ... which is used for clearing obstacles and
preparing [tank] fire positions.”

The ability to clear obstacles was another important capability cited in Armor
magazine’s analysis of armored operations in Panama:

10



M551A1’s were used to drive over or eliminate enemy roadblocks that were
constructed of cars, trucks, buses, concertina wire, and rubble.

While the M1 is likely capable of performing these light obstacle clearing duties,
heavier ones that previously could be easily cleared with a tank-mounted dozer
blade, may present problems for the M1.

The full story of the M1 Abrams tank cannot be told in a memo such as this. We
have enclosed some documents, listed below, but have many more in our files.

Please contact us if you have questions, our would lke to see further
documentation.

Further Documentation Available Through the Project:

The most recent U.S. Army Operation and Support Cost Studies
for the M60, M1 and M1A1 tanks.

The most recent U.S. Army Logistic Management Analysis Summaries for the
M60, M1 and M1A1 tanks.

Chapters from Jane’s Armour and Artillery 1988 describing the M1, M1A1, M60,
Leopard Il and Merkava tanks. ,

M1 Operational Test Report I, and lndépendent Evaluation

Project on Government Procurement bibliography of Army quotes, footnoted with
rebuttals

11
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NOTES ON CHARTS

Chart A: Tank Capacities and Performance

The data in this chart is meant to reflect the official claims of performance and price
by the countries involved. Much of this information comes from Jane’s Armour and
Artillery 1989. Jane's is a widely accepted source of such information. As is noted,
other information was gathered from Israeli Defense Forces Journal, and the
Pentagon’s Procurement Programs (P-1) report to Congress. Further information
regarding the Leopard Il tank was obtained from the West German Liaison Office in
Washington D.C., and from Kraus Maffei, the manufacturor of the Leopard IlI's
engine.

Calculated figures, including "mileage”, and "power", are direct calculations from the
original figures. Mileage is arrived at by dividing the stated range by the stated fuel
tankage. Tank "range" is generally taken to mean the distance a tank will travel on
level roads at a constant speed of roughly 25 miles-per-hour. Power is simply the
tank’'s stated weight divided by the power of the engine measured in horsepower.
Weight, has been translated from metric to english tons (2,000 pounds = ton).
Similarly, other weights have been converted from metric to english. Factors of
conversion were taken from the Random House Dictionary of English Language,
Second Edition.

We would like to emphasize that the range and mileage figures are generally taken
to mean the distance a tank will travel on a level road, at a constant 25 mph.
Actual combat involves much stopping and starting, and idle time with the engine
running. (The M1 can only run on batteries for a very limited time, and has no
auxiliary power unit, which means the weapons systems cannot be kept ready
without the engine running. Even if there were an auxiliary power source, the main
engine would have to be on most of the time, since starting it up requires an
elaborate, time-consuming procedure. The crew would not want to be surprised with
the engine off.) The M1 in particular consumes roughly 15 gallons per hour at idle.
Chart C, "Actual Use Data", provides a more realistic view of fuel consumption.

Chart B: U.S. Army RAM-D Requirements

The data in this chart comes from three sources within the U.S. Army: Operational
Test Il of the M1 tank, the Logistic Management Analysis Summaries for the M1
and M1A1 tanks, and the Quarterly Operation and Support Cost Study Reports for
the M1 and M1A1 tanks. The latest copies available are enclosed. Army Reliability,
Availability, Maintainability and Durability (RAM-D) requirements were taken from the
written testimony of Maj. General Durad D. Ball, submitted to the House Armed
Services Committee for hearings on HR 2287 [HR 2969], 1984, p.1625.
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Developing actual use data to determine whether or not these standards have
actually been met was not a simple task. Since the Army has used a variety of
values for M1 tank reliability, we are forced to try to compare those most similar in
meaning. The Army’s original Reliability, Availability, Maintainability and Durability
(RAM-D) factors were stated in "Combat Mission" and "System" mean-miles-
between-failure (MMBF). These are both values for the entire tank. What we have
in our possession is a variety of figures which describe the components that make
up the tank. They include mean-miles-between: "operational mission failure" (OMF),
"essential maintenance actions" (EMA), and "unscheduled maintenance actions”
(UMA), for each tank subsystem. By combining the values of all the subsystems,
we can get total tank values for MMBOMF, MMBEMA and MMBUMA, respectively.

What is primarily in question is the definition of a "Combat Mission Failure™ and a
"System Failure". Once this is established, one need merely divide the number of
miles traveled by that number, to get a mean-miles-between-failures value. Army
test reports are very clear about what they consider generic "failures”. In paragraph
6.1.1.1, page 119 of M1E1 OT I, the Army says:

The results should be comparable to the demonstrated mean miles

between unscheduled maintenance actions (MMBUMA) reliability levels for
the M1 tank.

This is perfectly manageable since MMBUMA in one of the values we have in hand.
So this is the value | have used for "System MMBF" as defined on p.124 of M1E1
OT Il. However, combat mission failures are derived in a more complicated way:
The Army breaks down the tank into subsystems relevant to the tank’s mission.
These subsystems are given "combat mission reliability factors" corresponding to
their importance to the tank's mission. These values are multiplied by the number
of actual failures. The number of miles is then divided by that derived number of
mission failures. This is the Army’s Combat Mission MMBF. (See p. 124, sec.2(U)
para.6.1.3.1)

We cannot use this definition because the subsystems listed in our data are different
than the ones graded by "combat mission reliability factor”. For instance our data
includes "gun mount recoil" in "turret hydraulics”, rather than placing it in a separate
category. For this reason, | have used an arguably more lenient standard for
failures to be included in this category. The figures listed in the chart as "actual
combat mission mean miles between failure” use the Army's "Mean-Miles-Between-
Operational-Mission-Failures”.  Instead of including and grading failures which
degrade the tank's performance, this value includes only failures that meet the
following strict requirement found on page C-3 of the Army’s 31 October 198
Logistic Management Analysis Summary for the M1A1 Abrams Combat Tank:

An unscheduled maintenance incident where the mission was aborted due
to the loss of its mission essential function (i.e., movement or power
source). (Used to establish MMBOMF.)
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In other words, the Army approximates actual mean miles between combat mission
failures by recording failures which merely hamper the tank, and grade them so that
they theoretically add up to the number of times the tank is actually unable to
perform its mission. Our definition records precisely the actual failures which make
it totally unable to perform its mission.

Bear in mind that our definitions and data are real world values, which indicate the
actual performance of the tank. The Army’s values are developed from the highly-
controversial "scoring conferences” which disqualify any error attributable to crew or
maintenance error, or which can be fixed later on in development. Remember,
however, that the data we have involves well trained crews and maintenance
personnel of active Army units, not people unusually fresh to the M1 system. And it
involves production tanks which represent the actual performance of the M1 system,
which, in some sense, the scoring conference was seeking to simulate (they didn't
want the tank maligned by problems that would eventually be fixed.). It should also
be noted that, as in Army test figures, the actual use figures we use disqualify any
maintenance action that can be accomplished in less than 30 min. by the operator
or crew using equipment and parts available on the tank.
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Chart Citations

1. This is a 1990 price which comes from DoD’'s 1/9/89 version of Procurement
Programs (P-1), which is a budget information package distributed to Congress.

2. This figure was submitted for the record and is included in the record of House
Armed Services Committee hearings on H.R. 596 [H.R. 6030], p.371.

3. 85 rounds is a maximum. According to Jane’s Armour and Artillery 1988, 62 is
the normal load. Also, a squad of ten infantrymen can be substituted for 45 main
gun rounds.

4. Associated Press, May 3, 1989

5. All data on the Mk3 comes from IDF Journal, issue #17, summer, 1989, "Israel
Unveils lts Homemade Tank".

6. This figure was supplied by MTU of West Germany, the manufacturor of the
Leopard lI's diesel engine.

7. This price was given by the German Procurement Liaison Office, in Washington
D.C.. The $2.4 million figure was given for the latest Leopard II's produced.

8. While this maintenance ratio nearly meets the required maximum of 1.25 man-
hours per operating hour, it does so at a sacrifice of tank availability. "Availability"
is the average number of tanks available for combat each day during a reporting
period. The tank sample on which the 1.4 mh/oh rate is based had an availability
rate of only 88%, far below the 95% figure the Army claims as standard.

9. Again, meeting this requirement meant sacrificing availability. This tank sample
achieved only 82% availability. See previous quote.

10. See M1 Operational Test lll. In this case the unadjusted figures was 15%
likelihood of going 4000 miles without a major powertrain overhaul. These are the
last operational test figures the Army ever released (1981). The adjusted figure,
which the Army put forward at the time, was still only 22% (as opposed to the 50%
requirement). If you have any questions regarding these "adjustments" please ask
us for information on "scoring conferences".

11. While we have no numerical data on this, Maj. D.I. Viccars, Cdr. Sqn. 3d RTR,
complains of "short barrel life" in his article, "A British Tank Squadron Tries the
M1A1", Armor magazine, U.S. Army Publications, September-October 1989.

12. While this is an impressive figure, notice the effect this lack of maintenance has

on availability. 81% is not nearly as good as the 95% often claimed by the
Pentagon.
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13. See previous note.
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Project on Military Procurement

Dina Rasor 613 Pennsylvania Avenue, S.E.
Project Director 2nd Floor

Washington, D.C. 20003
(202) 5430883

January 9, 1950

Maj. Barry Bomier

HQDA

Attn. SAPA-MR

Office of the Chief of
Public Affairs

Washington D.C., 20310-1807

Dear Maj. Bomier,

I am writing to reguest a briefing on the performance of the

Army's M1l series tank (For the purposes of this letter, please
assume I am spearking of both the M1 and M1Al at all times, unless
otherwise specified). The M1 program has matured considerably in

the four vears that have passed since our organization last
lookad at it in detail. I woculd like to bring my knowledge of it
up to date. In this eff » I have recently received copies of
the Army's Quarterlv OverzzZion and Suppbort Cost Studv Reports,
and Logistical Management lvsis Summaries for the M1, M1Al and
M60A3 tanks. While these orts have been informative, I would
like to give the Armv e chance to lend perspective to the

numbers these reports contain, and answer gquestions on other M1
tank issues.

Our primary 1interest 1s 1in the logistical end of the Ml. We
would like to know the current status of the Ml's performance
relative to 1its original RAM-D requirements. In particular, we
would like guidance in relzting maintenance measures used 1in the
Logistical Management summaries to those original RAM-D
requirements. In addition, there are both new and old questions
regarding fuel consumption. Mileages listed in the reports go as
high as 8 gallons to the mile (in actual use, which includes much
idle time). Is the Army still seeking a standardized fuel for

all vehicles, and how might this affect M1 fuel consumption? How
will this affect the number of support vehicles attached to M1

battalions? These are the most important guestions. A list of
more general 1ssues we would like to explore is attached to this
letter.

Of course this would be a goocd time for you to bring up any other
issues regarding the M1 that you feel are important. Please let
me know if there are any other materials, briefings or
demonstrations that might increase mv understanding of the M1 and
tank warfare.

Since the Project on Militaryv Procurement is committed to
collecting and providing information as accurately as possible,
we would like the proposed briefing to be as well documented as

possible. In the past this has meant that all meetings are tape-
recorded, and supplemented with written material whenever
possible. Cf course, copies of all materials will be made

A Project of The Fuad for Constizuiiona! Government. Contthutions are tax Jdeductible. A




available to all involved. New Project Director Liz Galtney and
I will be attending on behalf of the Project. Please let us know
if there are - any analogous Army regulations, protocols or
traditions that we should be aware of. If possible, it would be
most convenient for the briefing to occur sometime within the

next two weeks (1/15 - 1/26). Feel free to call if you have any
further questions. Thank vou.

Sincerely, =

.
s

I /’//
4{)"/ :/é‘—ik&/
Gr Williams
Research Associate

Attachments: 1



The following are examples of issues I would 1like to explore in
this briefing:

RAM-D Requirements: The Ml's oridginal requirements are stated in

such terms as "Combat Missicn MMBF" and "System MMBF". The
reports we have use somewnat different terms. Is their anv way
to compare them? Is their any other data we might use to

determine the Ml's performance relative to its original RAM-D
goals? Further, what ar=s the current life expectancies of the
105mm and 120mm barrels.

Susgension Svstem: How nas the new suspension svstem with its
increased travel (relative to the old M60 series) affected
tactics? How does the MM1's suspension compare with foreign

examples such as the Chailenger, Lecpard II and Merkava Mk.3?
What 1s the status of the track-throwing problem?

Track Svstem: Has the 2

14
"
4

done anvthing to improve the Ml's

traction in snow, ice and mud? There ars rumors that the Armv is
considering a Diehl-tvpe trmzck svstem that would have removable
vads, and would allow the Zitting o©f snow grousears. Is this
true? Has their ©Dbeen any 1mprovement in the l1ife of the track
shoes?

Mobilitv / Agilitv: How has the turbine engine changed, i1f at
all, over the vears? Is 1235 maximum speed Stlll governed? Have
theilr been anv improvements 1 pewer output? What are the
current acceleration figures? How do thev compare with the

latest foreign tanks?

Armor / Protection: How has Chobham armor evolved in the past
Live vears? How do the latest Ml's compare with foreign svstems
in armor protection? What emphasis 1is placed on frontal vs.
side/rear protection. Eow effective has the Armvy found the
ammunition blast doors and the Halon fire suppression svstem?

Fuel Consumption: As has keen noted in the past, the reports
mentioned above show the M1 consuming as much as 8 gallons of
fuel per mile. Are these <representative figures? What 1is the
rate of fuel consumptiorn, under similar conditicns, for the
foreign tanks 1listed above? Also, recently the Army was
considering converting i1ts entire supply svstem to an Army
standard fuel. Is this still Dbeing considered, and if so, how
will it affect M1 fuel consumption? What 1s the current

requirement for support vehicles in an M1 battalion?

Main Gun Effectiveness: How have the troops found the muzzle
reference svstem relatiwve to manual gun zeroing procedures? The
105mm gun has apparently required frequent zeroing in the past.
Is this still a problem? Is the ammunition stowage considered
sufficient with the new 120mm gun? I have read that a major

A



engineering effort was required to fit the new gun. re there
any lingering problems? How has the new gun increased the range
and penetrating power of the M1? What is the status of projected
improvements to the c¢rew stations? What are the current
configurations for the gunner's and commander's sights?

Machinegun FEffectiveness: What 1s the current status of the
commander's and loader's machinegun mountings? How far can theyv
be depressed? How has the installation of the 120mm gun affected
the performance of the coaxial machinegun?

Heat Signature: Has anvthing been done to reduce the thermal
plume of the turbine engine exhaust? How does the Ml's heat
signature affect its detectability on the battlefield compared to
foreign tanks, including Soviet tanks?
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Hail To The...Queen: Although he wears the
Army green, Lt. Gen. Ellis Parker, director of the
Army staff, calls himself the “Queen of England”’
these days because he’s often pressed into service to
represent the Army at high-profile affairs of state.

The latest example occurred Tuesday when Nel-
son Mandela addressed a joint session of Congress.
Parker, filling in for Chief of Staff Gen. Carl
Vuono, who was in Korea, sat two rows from the
Speaker’s rostrum on the House floor.

Parker was in rarified company as he stood next
to Marine Corps boss Gen. Al Gray and Joint
Chiefs of Staff Chairman Gen. Colin Powelil. Par-
ker later told a reporter that he was the queen when
it came to purtting in the ceremonial appearance.
Though impressed by Mandela’s speech, Parker
wasn’t awed by being on the House floor with-the
bigtime politicos. He attended similar addresses to
joint sessions by Czech President Vaclav Havel and
Polish Solidarity leader Lech Walesa.

Like many artendees, Parker had trouble under-
standing some of Mandela’s spesch, so he ordered a
_copvofit, .

Unanswered Mail: Two recent examples of Army
bureaucratic muddling give credence to those whno
think that its public and congressional relations are
sometimes guided by equal shares of arrogance and
incompetence.

Here are two cases: The Army’s public affairs of-
fice has yet to answer a Jan. 9 query letter submit-
ted by the Project on Government Procurement for
a briefing on M1 performance. It should be noted
that the project is no friend of the tank and Army
officials remember that the self-styled military re-
form group branded it a *‘gas-guzzler” in the early
1980s. The project has yet to get a reply to its three-
._page request.

Showing it plavs no favorites, the Army for a
vear thumbed its nose at the General Accounting
Office when it wrote last June asking then-Army
Secretary John Marsh to temporarily stop buying a
dangerous chemical decontaminant called DS2. The
Army didn’t respond until Tuesday, two days be-
fore Rep. Mike Synar (D-Okla.) held a hearing on
the subject.

Turned On: The builder of the Navy’s first
DDG-51 destroyer recently achieved what some in-
dustry officials regard is a major milestone. Bath
Iron Works Corp. engineers for the first time tur-
ned on the SPY-1D radar, a key component of the
ship’s Aegis anti-air warfare system.

*“The SPY-1D started radiating on the 20th {of

June],” said Bath spokesman Jim McGregor. The
radar isn’t up to full power, but *‘tests have been
very successful,”” he said. One industry executive
involved with the program said the radar successful-
ly tracked commercial aircraft at great distances.

News of the radar tests was met with praise in
those quarters of the defense industry hoping to de-
flect congressional criticism of Navy’s newest des-
troyer. Rep. John Dingell (D-Mich.), chairman of
the House Energy and Commerce Committee,
complains the DDG-31 is running behind schedule
and over cost. The radar milestone gives ammunni-
tion to destroyer supporters on Capitol Hill, said
industry executives involved in the effort. It also
comes as Defense Secretary Dick Cheney is mulling
whether to scale back the 333 billion, 27-ship pro-
gram.

Cheney Gives No Hint: After receiving a briefing
on the results of the so-called major warship review,
Defense Secretary Dick Cheney and his confidants
are not tipping their hands.

Cheney was briefed on June 21 by Under Secre-
tary John Betti on the review, which discusses the
Navy’s most costly shipbuilding programs of the
decade—the SSN-21 artack submarine and the
DDG-51 destroyer.

The review outlines several options for both pro-
grams. Said one source familiar with the briefing,
**There is no indication how Cheney will go.”” Con-
ventional wisdom has it Cheney will cut one des-
troyer and one submarine per year from the Navy’s
long-range budgets.

The Defense Secretary is expected to anrounce
his decisions in July in time for the congressmnal
mark-up of the fiscal 1991 defense bill.

Sex, Lies and Free Rides: Lest you think that the
best sex scandal in town is unfolding in the drug
trial of Washington Mayor Marion Barry, take a
look at page 4-3 of the Pentagon’s latest semi-
annual inspector general report.

Readers will be treated to two fairly stilted para-
graphs that tell of how an enlisted person of unspe-
cified gender and military branch exchanged sexual
favors for unauthorized plane trips when he&he
should have been working. The libertine was also al-
lowed by several service officials to attend college
full-time while still on active duty.

One of the benefactors received a letter of repri---
mand, was fined 31,800 and drummed from the mil- -
itary. A second officer was forced to forfeit one-
month’s pay. The enlisted person forfeited 3406
and was forced out. -
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Michigan-built tank a bad deal for Army, report say

By Michael Clements
Detroit News Wasnmngton Sureau

WASHINGTON — The M-1
tank, which Sen. Cari Levin i3 worik-
ing to save from Pentagon buadget-
cutters. is an overpriced gas guzzier
that has not met expectations. a
report by a povernment watchdog
group charges.

- *Not only are we buving more new
tanks in an era of budget cuts. we are
buying more of a tank which has

never met its basic requirements and
is by far the most expensive tank in
+he worid.” the unpublished report ov
the ingependent. private Project on
Government Procurement in Wash-
ington asserts.

The report by the group, which
evaluates weapons and promotes
Pentagon spending reform. contends
the tank. buiit in Warren and at a
plant in Lima. Ohio. performs pooriv
in snow and ice — conditions likeiv
w be faced on a European battie-
grund — and that its temperamen-
al turbine engine requires frequent
maintenance. 1he vehicie aiso can
have probiems crossing water as iittle
as one {oot deep, it said.

The manuracturer, General Dy-
namics Land Systems Division of
Steriing Heights. contends the M-1
has a favorable performance record.

“Of every 100 tanks, 95 are avaii-
able all the time.” spokesman Donaid
Giileland said. “That's a figure that's
unheard of in the armored vehicie
world. ... This tank has incredibly
high operational readiness rates.”

Levin aide Ken Luongo said the
criticism of the tank's turbine engine
is not new and that “peopie all over
the worid think this is one of the pest
tanks in the worid.”

Levin declined to discuss the un-

" published report Saturday because
he hadn'’t been able to read it.

In January, Secretary of Defense
Dick Cheney recommended the Ar-
my stop purchasing M-I tanks after

the 1991 budget vear, which starts
Oct. 1. Cheney’s pian would force the
eventuai shutdown of the Warren
and Lima plants. idling 1.200 and
1.300 piant workers, respectively.

Levin, a Detroit Democrat who =
a memper of the Senate Armed Ser
vices Committee, and other Michi-
gan iawmakers have worked to per-
suade Congress to keep the proguc-
tion lines going.

- On Friday, the Senate Armed
Services Committee decided against
buying new M-1 zanks after fiscai
1891, but it gave Levin a half-a-loaf
victory by authorizing 3149 millien
to upgrade 3,000 eariier models of the
M-1 with newer technology and a
more powerful cannon.

. =1 fought very hard for this out-
come so we could keep an industrial
base (for ouiiding tanks),” Levin zaia
Saturday. *1f the president’s position
on the tanks had been accepted. we
would have no capability 1o produce
a-tank in a time of need.”

- The retrofitting — combined
wath a recently compieted 33.1-bii-
!ipn sale of 315 new tanks to deliver
ta Saudi Arabia f{rom 1983-35 —
shouid provide enough work to keep
:Be Warren and Lima piants open.
But empioyment leveis wiil be iower
wathout new purchases from the Ar-
my, company oificials have said.

< The Senate committee approved
the administration’s 1991 request for
a-inai order of 225 new tanks for the
Army aL a cost of 3807 miilion, and it
afded 22 tanks for the Marine Corps.
Ip a new policy that could undercut
effbris to revive the 60-ton behe-
math, the Senate committee said it
wpuld “emphasize lighr,er more le-
vhdl, more mobile forces” and- "pmd—
et improvements over new Starts.

2 The House Armed Services Com-
rrmt.ee is expected to take up the tank
138515 in September.

.The swdy of the M-1 bv the
Pjo)ecr. on Government Procure-
ment argues that the tank has major
design flaws. It was written by re-
searcher Greg Williams and is based
on his study of U.S Army reports. the
Congressionai Record and trade jour-
nais.

g6 The M-1 is
not only easily
spotted, but
also positively
identifiable at
extremely long
ranges with
infrared
equipment. 59
Report

~roject on
Covernment Procurement

Among the report’s criticisms:

B The M-1is the only series of tanks
in the worid with permanently bond-

-ed Yubber track pads or treads. Al-

though the design saves one wn in
weignt, “it makes the M-1 very diffi-
cult to maneuver in mud. snow or
ice.” the report states. Other tanks,
inciuding Soviet and West German
modeis, have removable pads :hat
can be fitted with metai erippers ior
better traction in snow and ice.

B The M-1 has an “enormous heat
signature” due to its turbine engine.
The engine is 30 hot that its exhaust
could burn the paint off cars or injure
personnel. “This means that the M-1
i5 not only easily spotted..but also
positively identifiable at extremeiy
long ranges with infrared equip-
ment.”

E Although the tank is designed wo
cross up to four feet depths of water,
it must be inspected after driving
through as little as one foot. The
tank's manual warns that if it is
driven through water deeper than
one foot, the crew should stop the
engine and check the idler wheeis
and road-wheel hubs for signs of
water in the oil.

B The turbine-powered tank -
quires unscheduied maintenance e
times as oflen as its predecessor, ..e
diesei-engined M-60. Althouch Gen-
eral Dvnamics arzues the M-1's pow-
erful turbine enabies it to acceier e
and travel faster. the project fo d
the West German Leopara II gelic:-
ates the same amount of horsepower
with a more fuei-efficient diesel en-
gine and achieves a slightly hiz r
top speed uf 45 mph.

B The M-1 consumes neariy 12 zai-
lons per hour when the engine is
idling, compared with four geil~-s
‘or the Leopard II. At a :LE&G\ 3
mph, the M-1 consumes i.7 zat’ s
of fuei per mile, compared mLh nine-
tenths of a gailon for the West
German tank. But an Army stud: ‘n
1987-38 found that in actuai use. e
M-1 consumes between 6.5 and
zailons per mile.

The tank's per-unit cost has risen
from the 3580.000 Coneress man: -
ed in 1972 to the 32.9 milion e
Army projects this vear, the Per .-
gon said.

General Dynamics considers the
current cost o be 31.9 million - -r
tank. which is a iower reai cost t o
the 1972 price. when inflation d
improvements are considered. Giile-
:and said. He said the Armyv uses a
higher figure Decause it inciudes ~~e
costs af training and spare Darts.

Levin has said the M-1is * e
only tank which can destrov a Soviet
tank.” He has argued the tank facto-
ries should be kept open to main 'n
the national capacity to proc e
tanks in case of an emergency. i .
Bob Davis, R-Gaylord. a member o
the House Armed Services Commit-
tee, has cailed the M-1 the “best1 k
in the world.”

However. even some who de d
the tank's guality argue the United
States does not need to buy more.
Lawrence Korb. assistant secre™ ¥
of Derense from 1981-83. saic 1€
would rank the M-1 program =
“right up there among the very best’
of the Cold War. But he said he
believes the 8.000 tanks in servicr “re
enough, given the disintegratio
the Warsaw Pact in Eastern Eur e
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Fact!

Fiction:

Faci:

Flgtien:

Fact:

Fletien:

-

Whasther the wack pac {3 bonded or replaceable has nothing to
do wits maneuversbilisy in adverss snvirenments, Metal
grousars (grippers) can be fltted to either 1rack, with squal
improvemeatis {n traciien ¢n ics and snow, as demonstratsd in
competitive fests in Swaden this past winler, Alse, ths T-1538
track which {1 2 remocvable pad track, i{s currsatly in productien.

The M1 tank

sxiramely
long ranges du

is 1. igue in tha: it can be {dentified at
2 it3 "eagrmsus hea!l signaturs”

While the veolume of heated sxhaust in the M1 i3 greatsr than
that of a disgel pewaered tank, the temperaturs of the aghaust i3
lewsr than that of a dlessl powersd tank. The very sensitiva
infrazsd sensgrs ava“a..,.a teday can ideatify any tank at
sxiremely long rang=:. Rasgardlest of snzine type, sxhaust
treatmants would 22 raguirsd to mawch s2nior technolegy.
Equally lmpertan:, thase ireaiments are availabls should
projesiions require hem.  Of more immediate need on the
battlefizld, tha tu:: ns charasterized by a lack ef smoke
plume, as contrasted with tha ¢commeon whits or black smoks
plume of dicsels. sz: gas turbine engine Is also dramatically
guister than the dissel,

thesat

——
rv L 17}

ntly has operational r‘adiness ratas above
':1er than current dieszi powersd tanks,

frequent maintenancs..

The turbine engine was chosen 8 p cifically for {ts high

low weight, goad acceleration and low life cycle costs,
Is low weight gllowed for use of an additdonal 1,000 tbs of
armor pretection,  Lew life cycle costs are achisyved with is high
reilabilily, fewsr parts, modular malntenanca coneept, and no
scheduled cverhaul. The U.S, Army is experiencing fawer

ngine returns and zbour one-half of the repair costs of dissel
tafiks,

The M1 tank is a gas guzzler,



b

Fact: Whils it i3 2 multifuel eagins, the prsferred fuel it dlesel. Fuel
consumptien reporis of 6.5 and 7.7 gallens per mils include tha
high percsatage of ldie time being experienced with obvicusly
no milsg Being accumulated, Operationally in Europe, tanks ars

spt in a ready stars aid experiencs & high {dle tme, o
address the idle time, changss have beecn mads to improve ldle
fual consumptien by 20%. Alse, slnee murbines can start at much
lowar temperaturss, they <o not have to be idled all nigat to
seaet on cold moraings. Fuel costs are less thap 1% of total
cperaticnal and supper: ¢cgit and the turbine has s ulted In
highes rsliatility end mere armor protection, which ars mers
dirsetly relazed o the basic mission ¢f the tank.

Fiction:  The vehicle alic cam have problems crsssing walsr as littls 2
cne foot deep,

Taze; mrese ars no restricicha cn waier orossings within the designed
water limlis of four fes:, and all ranks pass fording tests prier to
dsilvary. Any iarpeciions afier & walsr cressing &rs only
prazauiicns wnder gnusual ¢onditions sad are not indications of
=toblems,

ormidable

Desplte the fact that the Wariaw Pact tdreat |
y urvivadls

threat still exists, and the Abrams
Army assault weapon available for

o h

1 know this response s long, but the toplc is extremely important to our

company and ts the nalen. The Xing of impressien yeur article and its

front pese plav ereared wlil cemalnly be ciffieull to change. At best it Iy
=] - v -3

I

not geod for the morale of cur smployses; at worsl it can damage ihe
1 osugcassful acquisitien in the U.S.

internationai reputatfen of the mcs
‘Army's invenlory.

We are proud of ths quality we build imis this sank, anc we hoge you will
take appropriate editerial steps tc remedy the wrong impressions created
by the Michael Clemenis attlele, :

Sincerely, v

ONALD L. GILLELAND



Project on Government Procurement

Liz Galtney

613 Pennsylvania Avenue, S.E.
Project Director

2nd Floor
Washington, D.C. 20003
August 2, 1980 (202) 543-0883

Donald L. Gilleland
General Dynamics, LSD
P.O. Box 2074 :
Warren, M| 48090-2074

Dear Mr. Gilleland,

| read with disappointment your letter to the editor of The Detroit News. | am sorry you have chosen
o see our report on the M1 tank as an attack on your company, and on armored warfare. In fact |
take exception to most of the points you made in your letter. Let me address just a few now. The
Project on Government Procurement notified the Army of our intentions six months in advance of
publication.  After extensive research, using up-to-date data, obtained through official U.S. Army
channels, we solicited the Army’'s comments and suggestions. Despite repeated promises, the Army
failed to respond. OQur report was then initially offered, free of charge, to all requestors, of which
there were many. | have enclosed a copy of the report for your review.

You will notice that the report includes detailed references to the data we used. Most of the
pertinent reliability and operational cost data comes from the latest U.S. Army Operation and Support
Cost Studies, and Logistic Management Analvsis Summaries for the M1, M1A1 and MB0A3 tanks.
These studies were discontinued for the M1 series in 1988. | was told by the Tank Automotive

Command that the Army felt these reports were representative of M1 series performance, which they
did not expect to change significantly in the future.

We must apologize for not including recent developments in M1 track configuration. We specifically
asked the Army about the status of the changes you mentioned. Unable to acquire official Army
guidance, we interviewed Army maintenance personnel, and read the M1 and M1A1 operator's

manuals as thoroughly as possible. None of these sources indicated any ongoing program to
improve the M1 series track system.

The $507,800 1972 price you listed, inflated using the DoD-approved major commodity figures, is
$1.56 million. The prices we used come from DoD Procurement Programs (P-1) budget document,
provided to Congress. The most recent figure listed $4.4 million per tank. The German Procurement
Liaison Office assured us that the last Leopard Il tanks produced cost roughly $2.4 million without

spares and training, and roughly $3 million per tank including these items. The Germans achieve
this low cost level at a production rate of only 70 tanks per year.

The operational availability levels listed in the aforementioned Army M1 logistics and support studies
average far lower than 95%. The relevant pages of these reports are included for your perusal.
And while it is true that the M1's fuel consumption at idle has been reduced, M1 fuel consumption
remains an issue. For the amount of fuel required to drive an M1 250 miles (@25mph), a Leopard I
could be driven the same distance, and then idled, around the clock, for the next two aays.

If you have any further criticisms or questicns regarding our report, please document them, and send
them to me perscnally. Thank you for your interest in an effective, efficient, U.S. defense.

Sincerely,

Greg Williams
Research Associate

cc - The Detroit News, U.S. Army Public Affairs, Senator Carl Levin

A Project of The Fund for Constitutional Government. Contributions are tax deducrible.
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U.S. ARMY TANK-AUTOMOTIVE COMMAND
SAMPLE DATA COLLECTION PROGRAM

L OGISTIC MANAGEMENT ANALYSIS SUMMARY
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M1 ABRAMS TANK
1 JANUARY 1888 THRU 30 JUNE 1988

— — —

. PECOENTERPRISES, INC. FOR
U.S. ARMY TANK-AUTOMOTIVE COMMAND

1 OCTOBER 12888

RCS AMCSM 156



4.11 Operational Availability

The following table portrays operational availability by site for the six-
month reporting period. Possible .hours are based on twenty-four hours in a day
and the number of days in the reporting period, times the number of vehicles.
Nonavailable hours are totaled for vehicles at the site. Available hours are the

difference between these two. Operational availability is calculated by dividing
the available hours by the possible hours.

TABLE 20. OPERATIONAL AVAILABILITY BY SITE
(1 January through 30 June 1988)

(L
POSSIBLE NONAVAILABLE AVATLABLE OPZRATIONAL
LOCATION HOURS HOURS HOURS AVATLABILITY
FORSCOM
Site C 253,368 46,639 206,729 82%
USAREUR
Site T 179,088 18,229 160,859 90%
SDC FLEET TOTAL 432,436 64,868 367,588 85%

NOTZ: (1) The data results in

this tzble do not eguatz to Operationmal Readiness
Rate, but are based upon the "RAM Racionale Handbook," TRADOC/AMC PAM
70-11, and includes cricteria thzt is not used o determine Readiness

Rate.

The 82X operational availabilicy Zor the 58 FORSCOM sample vehicle

s is
primarily attributed to the amoun:z of shop and part delayv experienced this
reporcing period. Shop delay of 475 rezained conmstant wich the previous report
period figure, while overall availabilicy has improved 125 (827 vs. 73X).
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U.S. ARMY TANK-AUTOMOTIVE COMMAND
SAMPLE DATA COLLECTION PROGRAM

L OGISTIC MANAGEMENT ANALYSIS SUMMARY

M1A1 ABRAMS COMBAT TANK

1 FE3RUARY 1888 THRU 31 JULY 1588

REPORT NUMBER TAA-85538G
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31 OCTOBER 1988
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+1 Operational Availabilicy

The following table portrays operational availability by site for the six-
month reporting period. Possible hours are based on twenty-four hours in a day,
the number of days in the reporting period, times the number of vehicles.
Nonavailable hours are totaled for vehicles at the site. Available hours are the

difference between these two. Operational availability is calculated by dividing
the available hours by the possible hours.

TABLE 20. OPERATIONAL AVAILABILITY BY SITE
(1 February through 31 July 1988)

(1) (2)
SAMPLE POSSIBLE NONAVAILABLE AVATTABLE OPERATIONAL
LOCATION SIZE HOURS HOURS HOURS AVATLABILIT:
FORSCOM
Site B 4] 149,558 35,4064 114,104 76%
USAREUR
Sice 58 211,584 29,807 181,977 85%
SDC FLEET
TOTAL 23 381,152 £3,071 285,081 gl

-

NCTZS: (1) The nonavailzble hours

ars basad on a time line which measurss only
the longest amount of nonavailzble time for ezch vehicla which is
then subtracted from the possible vehicle hours.

(2) The resul:zs in this table do no: eguate to an operational readiness
rate, but are based upon the "RAM Rationzle Hancdbook," TRADOC/AMC PAM
70-11, and include crizecia thact is not used to de-srmine reacdiness
rTate.

As shown above, the overall SDC fleet azzained an 82X operational
availabilicty for this six-month pecicé. The primary cause of the 76% operacional
availability for the 41 FORSCOM sample vehicles was the amount of delay hours
attributed to "Parts" and "Other" delay categories. "Parz," "Mechanic," and
"Other" delay categories accounted for 67% of the tozal SDC fleet delay hours.
The Suspension/Track subsystem accounted for 51% of "Parz" delay houss.
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