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LETTERS 

Crew Endurance 
Dear Sir: 

The January-February issue of AR
MOR reached me here on the 16th May. I 
am delighted to see that no less an 
authority than the Commandant of the 
U.S. Army Armor School Is directing our 
attention to the problems of crew en
durance. To my mind crew endurance 
must rank equally with volume reduction 
in the design of smaller, three-man, 
120-mm turreted , heavily-armored, front
engined vehicles to succeed the large, 
conventional , four-man, hand-loaded 
main battle tanks Chieftain, Leopard 2 
and XM-1. 

I hope that you can find space to 
publish the attached contribution " Crew 
Endurance" either as a letter or In PRO
FESSIONAL THOUGHTS. 

Robin H. Fletcher 
Wayside Cottage, Over Wallop, 

Stockbridge, Hants, U.K. 

Mr. Fletcher's professional though 
begins on page 46. ED. 

Refueling 

Dear Sir: 
I have been a subscriber many years to 

this finest of military publ ications from 
which I have learned much. I appreciate 
the opportunity to comment on CPT 
Pratuch 's article, " A Plan for Refueling ," 
that appeared in the Jan-Feb issue of 
ARMOR. 

EDWARD J. HERTERICH 
Gunnery Sergeant, USMC (Ret) 

San Marcos, Calif. 92069 

See page 47 for GySgt Hertrich 's profes
sional thought on refueling. Ed. 

Help Wanted 

Dear Sir: 
A group of officers who are members 

of the 4th Battalion, 69th Armor, are at
tempting to fill in some gaps in our unit's 
history and to add some color to the 
brief sketch provided by Department of 
the Army. We would appreciate anyone 
acquainted with our battalion or its 
ancestral forebeare(s sharing with us 
any information, memories, anecdotes, 
or tales regarding any of the following 
units: 

4th Bn, 69th Armor 
Co D, 69th Armored Regt. 
69th Tank Bn 
69th Amphibian Tractor Bn 

We would also like to borrow any 
available photos or memorabilia per
taining to this unit. Material sent to us 
will be returned if desired. If a former 
member of the battalion feels that he has 
no " unusual " information, we would still 
like to hear from him at the following ad
dress: 

1LT RICHARD A. WILLIAMS 
HHC, 4th Bn , 69th Armor 

APO New York 09185 

Second Round Hits 

Dear Sir: 
In the LETTERS sect ion of the March

April 1979 ARMOR magazine, Major 
McClellan 's " Aim-Fire-Fire Again " 
brings out a most important yet 
overlooked point of tank crew drill. That 
is the· need for a second round to kill a 
tank, unless of course, there is a secon
dary explosion. During a recent trip as a 
guest of an Israeli brigade commander, I 
had ample opportunity to hear just how 
important that second round can be to 
the survivability of a tank in combat. We 
should learn from the Israelis and MAJ 
McClellan . 

APO NY 09142 

JAMES R. ROWLAND 
Captain, Armor 

1-1 Cavalry 

Telfare-lnbore Debate: 
May It Rest in Peace 

Dear Sir: 
In reviewing the March-April issue of 

ARMOR, I read Major Delbert M. Staub's 
interesting letter concerning my article 
"Telfare and lnbore" in September
October 1978 edition. 

Although I appreciate Major Staub's 
comments, and am pleased that the sub
ject caught his interest , I'm afraid that 
he missed the entire point of the art icle. 
He seems to interpret my position as an 
advocacy of disposal of the Te/fare in 
favor of the lnbore device. Nothing could 
be farther from the truth. 

On the contrary, our position in the 
New Jersey Army National Guard urges 
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the adoption of an entire family of tank 
subcaliber devices rather than the 
designation of one device as the stan
dard one for Army-wide use. 

We agree that the Te/fare probably 
fi lls the bill for the wide-open spaces of 
Montana, but it certainly does not meet 
requ irements in congested, populated 
areas like New Jersey. 

As evidence that we do not propose 
shoot ing down the Te/fare, we were one 
of the first states to use the device and 
manufactured 47 of them in one of our 
Combined Support Maintenance Shops. 

Last year, at the request of the AR
RADCOM Project Officer, we tested the 
XM-179 Subcal iber Universal Mount 
assembly being developed by that agen
cy , which is a vastly improved version of 
the Te/fare. Partly as a result of our in
put, that device has been accepted and 
will go into product ion shortly. 

In our report , we noted that the 
simplified strap-mount and the self
contained traversing and elevating 
mechanism in the XM-179 overcomes 
our objections to the Te/fare which were 
based on the difficulty in mounting the 
device. We also ind icated that the lower 
mount ing axis of the XM-179 vastly 
!:limpl if ies boresighting and zero ing. 

Our reservations concern ing the 
Te/fare for inact ive duty training use in 
New Jersey deal mainly with the am
munition. 

The caliber .50 AP round requ ires too 
much impact area, and causes excessive 
target damage for our purposes. 

At Fort Dix, our main train ing site , we 
employ a track-mounted moving target 
propelled by a Po ly-Drive and a remotely 
controlled M-114 command and recon
naissance veh ic le for Tables IV, VP, VI , 
and VllC. 

As these target assemblies are main
tained chiefly at ARNG expense, we 
natural ly are interested in maximum 
target serviceability. The caliber .50 ball 
and AP rounds, when used extensively, 
cause buckling of the 3/4-inch steel 
target facing of the track-mounted target 
and excessive damage to the steel beam 
uprights. Th is necessitates frequent 
repair and replacement of the assembly. 
These rounds obv iously cannot be 
employed against the M-114, as we have 
found they often achieve complete 
penetration. 

The comparative low veloc ity of the 
caliber .50 spotter-tracer round 
employed in the lnbore, suits our re-



quirements admirably. The round causes 
negligible target damage and its reduced 
impact area requirement provides great 
latitude in range area selection. 

In the article, I thought I made my 
doubts as to the validity of the TCATA 
test perfectly clear. A comparison of the 
performance characteristics of the 
caliber .50 AP round against calibe.r .50 
spotter-tracer ammunition is just not a 
valid subject for testing . If I wanted to 
assure myself that the AP round shoots 
farther, faster, and more accurately than 
the SP-T, I'd simply look in the field 
manual. Both rounds have been in the in
ventory for a long time and have been 
employed extensively. 

To echo Major Staub's observation, 
I'm not an research .and development 
type either, but I feel this portion of the 
test was a waste of time, effort and 
money. 

In summary, I feel that the Te/fare has 
a place in the tank subcaliber family, but 
no more so than does the lnbore, 
Brewster and the laser devices. 

Each has it's own advantages and 
disadvantages, but all should be 
available to the armor trainer to meet his 
specific needs, within the limitations im
posed by available time, equipment and 
training areas. 

We also urge continued development 
of new and better subcaliber devices of 
all types. Let's not adopt a single 
assembly and retard future progress in 
this important area. As Major Staub 
points out, the Montana ARNG has made 
its own improvements to the Te/fare. 
Good! These efforts will continue to im
prove the entire system. 

As a further example of this progress, 
we note that ARRADCOM is working on 
a new version of the lnbore device which 
will employ, interchangably, the barrel 
assemblies of the M-8C spotting rifle, 
the caliber .50 HB M-2, the M-139 20-mm 
gun and the .22-caliber rimfire rifle. 
Another plus! 

JAMES A. BRODERICK 
Lieutenant Colonel, NJARNG 

Trenton, NJ 08625 

Recruiting Aid 

Dear Sir: 
After reading and studying the last 

two issues of ARMOR Magazine, I feel 
confident in my decision of volunteering 
for the armor branch in the new two-year 
combat arms enlistment program. I 
found Captain Georgoulakis' article, 
"Why the Armor Trainee Joined," has 
given me an appreciation of recruits I will 
be training with this summer. 

I would like to suggest, that with the 
hign cost of recruiting armor personnel, 

a few issues of ARMOR might be placed 
in high school and junior college 
libraries during the Spring semester, 
since ARMOR would most likely be an in
expensive and effective recruitment 
aide. As a prospective enlistee last 
winter, I found that my limited 
knowledge of the Armor profession, 
beyond the information my recruiter pro
vided about training was a delaying ac
tion in my commitment to join the Army. 

I would suggest also that new armor 
recruits in the Delayed Entry Program be 
given a copy of ARMOR and be en
couraged to join the Armor Association . 
The dividends of a professionally
oriented new trainee would greatly ex
ceed the initial cost of a free issue or 
two. 

A sense of enthusiasm and profes
sionalism with knowledge are the 
rewards to the reader of ARMOR. And if 
the magazine is used not only as a 
source of information and discussion 
but as an outlet of armor pride, ARMOR 
can aid in making the All-Volunteer 
Force a success. 

Respectively, 
Richard A. Dashiell , 

USAR(lnactive)D.E.P. 
Santa Ana, Calif. 92909 

The Road to Hell 

Dear Sir: 
Major Robert E. Harry 's article " Com· 

munication Aids " appearing in the May· 
June issue presents a well-intentioned 
but fatal piece of advice concerning the 
transmission of locations in a tactical 
environment. Major Harry proposes 
altering the operating instructions for 
the DRYAD Numeral Cipher/Authentica
tion System (inaccurately referred to as 
the " authentication tables " ). 

Two points invalidate Major Harry 's 
proposal. First , it violates AR 380-40 
which sets forth DA policy for safeguar· 
ding communications security informa· 
tion . That AR prohibits any modification 
to a cryptosytems 's operating instruc· 
lions without prior approval of the CG, 
U.S. Army Intelligence & Security Com· 
mand (formerly " ASA" ). Major Harry im· 
plied INSCOM approval by stating that 
" ASA" couldn 't break his system . The 
fact is , the signal security unit monitor· 
ing 1·77th 's ARTEP never attempted 
breaking the system but noted it as a 
" parochical & extremely dangerous" 
practice and strongly recommended its 
elimination . 

The second weakness in Major Harry 's 
proposal is that it doesn 't make very 
good sense. It can be broken and will not 
afford any commander the degree of 
security he needs on the modern bat· 

tlefield . 
MAJ Harry is to be commended for his 

good intentions . Unfortunately, the road 
to hell is too often paved with good in· 
tentions . Altering the DRYAD will most 
likely hasten your unit 's rendezvous with 
the devil himself . 

CHARLES F. SARDO 
First Lieutenant WILLIAM T. RIEBEL 

902d Ml Group 
Vint Hill Farms Station 

Warrenton , Va. 22186 

Encryption 

Dear Sir: 
I am writing in response to an article in 

the May-June 1979 edition of ARMOR 
Magazine concerning the use of the KAL 
61 encryption device. In this article , Ma· 
jor Robert Harry advocated color-coding 
four lines of the KAL 61 and using these 
lines as the basis of encryption of loca· 
tion data. 

The use of the KAL 61 in this fashion 
is an open invitation to compromise of 
the system . For one thing , the use of 
only four lines as opposed to the use of 
the full twenty-five available reduces 
considerably the number of permuta· 
tions and combinations an enemy 
analyst must solve to break the code. 
Elimination of the set line encryption 
also makes cryptoanalysis easier. 

The temptation is also great to use 
only one line of this four-line system, 
making analysis even simpler. The KAL 
61 is the only device authorized by 
National Security Agency (NSA) for use 
in low-level encryption. I.I is a simple 
system that requires a minimum of train · 
ing to utilize properly . Misuse of this 
system by home-make variants invites 
compromise and disastrous results in 
wartime. The fact that ASA personnel at 
Ft. Carson were on one occasion unable 
to break this variant is not a guarantee if 
its security in general use. 

APO NY 09173 

HUGH V. BLANCHARD 
Second Lieutentant 
Military Intelligence 

(Lieutenant Blanchard is currently in 
charge of the Signal Security detach· 
ment at Hohenfe/s Training Area. Editor) 

A message originated by the In· 
telligence Security Command 
retransmitted worldwide by major 
command 's states in part that 
" Use of the unauthorized DRYAD 
modification proposal in ARMOR 
Magazine is prohibi ted." Editor. 
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THE COMMANDER'S HATCH 

MG Thomas P. Lynch 
Commandant 
U.S. Army Armor School 

The high cost of main gun ammunition and limited access to 
adequate main gun ranges do not permit the Armor Force to 
rely solely on main gun firing to achieve required gunnery 
training standards. The need to maximize training resources is 
not new. It is, however, more complex today than ever before 
and will become even more so in the future. Armor units will 
have to rely increasingly on supplementary training techniques 
as an alternative to main gun firing to achieve required training 
standards. 

Logical alternative training techniques include the use of 
simulators, dry fire exercises, and subcaliber gunnery. 
Sophisticated computer simulators are in the development 
stage, but neither their fielding dates nor their training effec
tiveness can be accurately predicted at this time. The dry fire 
exercise has been and remains a viable tool for the develop
ment of individual skills and crew interaction. This method 
however, lacks the terminal effect of a target hit which is vital 
for evaluating performance and maintaining crew interest. 
Subcaliber tables to test the gunner's ability to manipulate the 
controls, adjust fire, and track moving targets have been in ex
istence since the end of WW II. More recently, in response to 
ever greater training challenges coupled with diminishing train
ing assets, gunnery training doctrine has expanded the role of 
subcaliber gunnery to include the training of tank crews and 
platoons. 

The increased reliance on subcaliber gunnery implied in 
published training doctrine called into question the method's 
capability to fulfill the role. 

Recognizing the critical need for developing the most effi
cient and effective training methods and the imminent in
troduction of the M-60A3 and the XM-1 tanks into the inven
tory, the Armor Center has reexamined subcaliber gunnery to 
determine its proper role in the overall gunnery training pro
gram. Investigations were conducted over a period of months 
to reexamine subcaliber gunnery in three areas; the subcaliber 
concept, subcaliber devices, and scaled-range target systems. 
This article will discuss the findings of those investigations, the 
conclusions that have been drawn from them, and the direc
tion being taken in subcaliber gunnery. 

First, the subcaliber concept: subcaliber gunnery is a viable 
means of teaching rudimentary gunnery skills on all tank 
systems, but the method has shortcomings which must be 
understood by both the trainer and the trainee. The following 
shortcommings are inherent to subcaliber gunnery. 

• Subcaliber firing cannot fully duplicate all crew tasks re
quired for firing the main gun. 

• No device yet developed provides the blast, recoil, or sight 
obscuration effects of main gun firing. 

• Subcaliber devices do not ballistically match the main gun 
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round. While the probability of hit, P(H), of the devices can 
be improved by placing targets within appropriate range 
bands, they will not match the P(H) of the main gun. As a 
result, the gunner's ability to hit targets on a subcaliber range 
does not necessarily reflect his ability to hit on main gun ranges 
to the same degree. 

• There is no evidence that increasing subcaliber iterations 
improves main gun firing performance in any direct propor
tion. 

• The exclusive use of scaled ranges in the train-up process 
leaves a void in the areas of target acquisition, sensing, bat
tlesight gunnery, and ranging exercises. 

In spite of its shortcommings, subcaliber gunnery provides 
the trainer with the capability to provide training experiences 
which cannot now be duplicated any other way prior to main 
gun firing . The principal training value is gained inside the tur
ret in the development and evaluation of individual procedures 
and crew interaction. Subcaliber gunnery offers important ad
vantages over dry-fire exercises in the following areas. 

• The concept of boresight and zero, the most critical func
tion in tank gunnery, can be taught, demonstrated, and prac
ticed. 

• The concept and function of lead application can be ef
fectively taught , demonstrated, and practiced. 

• Subcaliber firing develops crew interaction and timing. 
Crew drills can be evaluated through subcaliber exercises. 

• Subcaliber gunnery developes the crew's ability to do 
simultaneous and multiple engagements. 

• Subcaliber firing teaches the crew the difficulty of engag
ing targets while wearing the protective mask, since crews must 
use the tank optics under those conditions to sense main gun 
engagements. 

• Subcaliber firing is essential preliminary training in pla
toon fire control and distribution prior to main gun battleruns. 

• Subcaliber firing challenges the crew during train-up. The 
TC is able to evaluate the crew's performance in areas essential 
to main gun engagements. 

• Subcaliber firing interjects chance into crew engagements. 
• Subcaliber firing more fully exercises the driver as a 

member of the crew, in such areas as observing rounds during 
engagements, target acquisition, and maintaining a stable gun 
platform. 

• Subcaliber firing saves time. There is less requirement for 
an evaluator to climb down into the turret to insure that pro
cedures have been properly performed. 

• Subcaliber gunnery provides secondary training benefits 
not directly related to the development of tank gunnery skills. 
The unit practices range operation procedures; including all 
logistical aspects of range operation, range safety, the 



organization of firing orders, and range maintenance. 
•Periodic subcaliber firing increases crew and unit interest 

in maintaining turret operational readiness. 
•Perhaps most important, properly conducted subcaliber 

gunnery exercises develop and sustain crew interest, an essen
tial ingredient of successful training. Unlike dry firing, which 
tends to be dull because it focuses on form and fire commands, 
subcaliber firing causes target reaction. Further training 

Figure 1. The M· 179 subcaliber training device is shown here 
mounted to the rear of the bore evacuator. Experiments to determine 
the optimum mounting method for this device are continuing . 

benefits are derived because the crew spends more time 
together in the turret. 

Briefly then, subcaliber gunnery supplements but does not 
substitute for main gun firing. The principal training value is 
gained inside the turret in the reinforcement of individual skills 
through repetition of procedures and crew interaction. 
However, subcaliber firing leaves a void in gunnery train-up 
which must be addressed further by the Armor Center in the 
future development of a total training program for our new 
tank weapons systems. 

In line with these findings, gunnery doctrine will no longer 
require all unit crews to fire Tables I through V. They may be 
conducted as the commander deems necessary to train-up to 
entry into main gun exercises. Gunnery tables will be changed. 

-

Figure 2. The Brewster device is shown here with the M-16 rifle at
tached. The M-55 laser trainer can be used in place of the rifle . 

They will have standards which must be achieved by those 
crews designated by the commander to undergo subcaliber 
training. Exercises and qualification criteria will be altered to 
reflect a new evaluation philosophy. 

• Crew procedures, interaction, and timing are the principal 
training benefits. Qualification criteria will focus on these 
areas. 

• Speed of engagement is a secondary benefit. 

•Scoring of hits as a criteria for qualification will be deem
phasized. 

Investigation of the capabilities of subcaliber devices focus
ed on the Brewster and the M-179 Te/fare devices. Although it 
was recognized that these devices could not meet the total 
needs of all units across the spectrum of the Armor Force and 
might not be the final solution for subcaliber gunnery, they 
were selected as best available to meet the requirements Army
wide in terms of cost and training effectiveness. 

The Te/fare device has been improved to permit easier and 
faster mounting and zeroing and has been type classified as the 
M-179 Universal Caliber .50 Subcaliber Training Device 
(figure I). The Brewster device is scheduled for type classifica
tion in September 1979 and for production and fielding bet
ween March and September 1980 (figure 2). The Armor Center 
investigations of these devices determined the following: 

• The M-179 (Te/fare) device is sufficiently accurate for 
subcaliber training purposes when employed against full-scale 
targets not in excess of 1,400 meters . It is the preferred device 
for subcaliber gunnery on full scale ranges. 

• The Brewster device provides the best solution to decrease 
parallax during subcaliber scaled-range firing . The Brewster
mounted M-55 HE-NEON laser trainer is focused to 60 meters 
and is effective to 100 meters. The Brewster-mounted M-16 ri
fle with a .22 caliber rimfire adapter has an acceptable pro
baqility of hit within a range band of 25 to 40 meters from the 
firing tank. The Brewster-mounted M-16 rifle firing 5.56-mm 
ammunition is sufficiently accurate for subcaliber training 
purposes within an engagement range of 200 to 350 meters. 

There is still work to be done on the development of devices 
for the M-60A3 and the XM-1. Investigations on modification 
of the M-179 for adaptation to those tanks are in progress. 

Mounting, boresighting, and zeroing of the Brewster device 
on the M-60A3 is similar to that on the M-60Al. Experiments 
to determine the feasibility of developing and evaluating a 
Brewster type device for the XM-1 are continuing. 

The goal in the investigation of ranges for subcaliber gun
nery was to determine which ranges were required to support 
the subcaliber program for present and future tanks, keeping 
in mind the training requirements and assets available across 
the Armor Force and the capabilities of the subcaliber devices . 
Four ranges were selected, all of which can be supported by 
target systems already in existence or planned for the 
inventory. They include the full-scale range, a new 1/10- and 
1/5-scale range, the combination of the present 1/ 60- and 
1/35-scale ranges into a single 1/60- and 1/ 35-scale range, and 
the present 60-meter range used for Tables I-III. 

The requirement for the construction of one or more of 
these scaled ranges to support a unit tank gunnery program 
should be determined by the training mission of the unit, the 
weapons systems to be employed on the ranges, the current 
availability of ranges or range space, and operational cost con
siderations. 

• The full-scale subcaliber range provides the best target ac
quisition training, permits the full employment of the fire con
trol system on all tanks, and provides full crew interaction dur
ing training. All moving-tank exercises should be conducted 
on full-scale ranges using full-scale targets supported by a full
scale target system. If the unit does not have access to a full
scale range for moving tank exercises, an available 1/ 10- and 
I / 5-scale range may be used. The full-scale range can be used 
for the conduct of subcaliber Tables IV and V, the subcaliber 
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DIMENSIONS AND REPRESENTED SCALED RANGES 
1 / 60TH AND 1 / 35TH & 1 / 10TH AND 1 / STH SCALED RANGES 
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runs on Tables VI through IX, and all unit subcaliber training 
for the M-60A3 and XM-1. 

• The II 10- and II 5-scale range system provides the 
capability to employ the laser rangefinder in stationary tank 
crew training for the M-60A3 and XM-1 tanks since the laser 
rangefinders of both tanks are fully operational at 200 meters 
and beyond . On this range, target pop-up mechanisms are in
stalled within an actual range band of 200 to 350 meters from 
the firing tank. Simulated engagement ranges of 2,000 to 3,000 
meters are achieved when II IO-scale targets are em placed in 
the mechanisms from 200 to 300 meters. Simulated engage
ment ranges of 1,000 to 1, 750 meters can be achieved by 
emplacing 1/ 5-scale targets in the same mechanisms (figure 3). 
The M-48A5, M-60, M-60A I, and M-60A2 can also train on 
the range, however, the 1/ 10- and 1/ 5- scales provide limited 
training advantage over the 1/ 60- and 1/ 35- scales for these 
tanks since rangefinders are not fully operational. The 
1/ 10-and 115-scale range can be supported by the M-3/Al 
target pop-up mechanism which is type classified and in the 
field. This range can provide sustainment and train-up for 
M-60A3 and XM-1 units which do not have access to full-scale 
ranges at home station. Further experimentation is required at 
the Armor Center to develop the most effective moving target 
exercises to be conducted on this scale range. 

• The chief advantage of the 1160- and 1135-scale range is 
that it can be built in limited facilities (figure 3). The .22 
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caliber long rifle round requires an impact area of only 1,400 
meters or can be contained by a backstop. The M-55 laser 
trainer requires no impact area and permits Reserve Compo
nent units to construct the range indoors. On this range, target 
pop-up mechanisms are installed within an actual range band 
of 25 to 40 meters from the firing tank . Simulated engagement 
ranges of 1,500 to 2,200 meters are achieved when 1 / 60-scale 
targets are used and simulated engagement ranges of 900 to 
1,300 meters are achieved when 1/ 35-scale targets are used. 
The range can be supported by the Scaled Range Target 
System (SRTS) 35/ 60 which is being fielded in limited quan
tities by Training Aids Support Center. Type classification and 
full issue of the system is anticipated within two years. The 
1/ 60- and 1/ 35-scale range provides gunnery training, without 
integration of the rangefinder, for the present main battle 
tanks and degraded mode training for the more complex 
systems of the M-60A3 and XM-1. 

• The 1120-scale range was found to offer no training ad
vantage over the 1/60- and 1135-scale range. Parallax is not 
eliminated by the 1120-scale. During moving-tank exercises at 
this scale, the tank must be driven at an unrealistically slow 
speed both to remain consistent with the scale and to prevent 
overrunning of the targets. The slow speed produces negative 
training for both the driver and the crew within the turret. 
Although the 1120-scale range is no longer a preferred scale, 
the Armor Center has recommended that targets continue to 
be produced for use on existing ranges. 

• The present 60-meter range will continue to be used for 
gunnery Tables I-III for the M-48A5, M-60, M-60Al, and the 
M-60A2 tanks. 

Dimensions of the recommended scaled ranges are shown in 
figure 3. It should be understood that these dimensions are ex
clusive of the surface danger area associated with the caliber of 
the ammunition used or the Nominal Occular Hazard Distance 
(NOHD) of the laser rangefinder, which for the M-60A3 tank 
i.s 10,000 meters or until the beam is contained by a back stop. 
Th'e NOHD for the XM-1 is expected to be similar. The sur
face danger area or the NOHD must be the final determinant 
for the use of the ranges. 

The revised role of subcaliber exercises within the tank gun-
ner training program is consistent with training requirements 
and the capabilities of the systems. It takes its place along with 
dry fire exercises as a tool which can be used by the com
mander in the train-up of his crews and platoons prior to main 
gun firing. The devices described above will perform adequate
ly to support the training mission within the limitations 
discussed and have been type classified or will be in the near 
future. The ranges will support a high percentage of the wide 
spectrum of training requirements and facilities available to 
the Armor Force today, and all can be supported by target 
systems already in the field. 

The door has not been closed on subcaliber gunnery 
development. The Armor Center is continuing to seek ways to 
improve subcaliber gunnery in areas which range from the 
previously mentioned requirement for devices for the M-60A3. 
and XM-1 tanks to the quantification of the training transfer 
from subcaliber to main gun firing. Each solved problem and 
each question answered is expected to raise its own new set of 
questions, the solutions to which will require another look at 
the role of subcaliber gunnery and the devices which can best 
support that role. Cooperation and feedback from the field is 
needed and welcomed to ensure that subcaliber gunnery con
tinues to play a viable role in tank gunnery training. 



Selecting the Master Gunner 
The selection of an individual to attend the Master Gunner 

Course, in many cases, is done by the stroke of a pen, drop of 
a name, or wave of a hand. Yes, these methods may seem a bit 
extreme and far-fetched, but in some units it actually happens 
that way. The selection process may determine whether or not 
the end justifies the means. 

Selection of an individual to attend the Master Gunner 
Course, at Fort Knox, should be undertaken with great 
deliberation and thought. So often, we at the Armor School 
receive students who are mismatched, trained on the job, 
reclassified, or in some other way not basically qualified in 
CMF 19 or the Armor field. Needless to say, these individuals 
do not meet the prerequisites established for the course. 
Because of this, they must endure many hardships simply 
because they do not have the proper knowledge of basic gun
nery or armor-related skills. 

Therefore, commanders should be looking for the NCOs in 
their battalion who meet the following criteria. The master 
gunner candidate must: 

• Be a highly motivated individual who wants the job and 
all the responsibilities of a master gunner. 

• Be a highly proficient Armor NCO in the grade of E6 or 
E7. 

• Possess the ability to instruct other NCOs and officers on 
how to teach their soldiers and crews. 

• Be able to interact and relate with his fellow NCOs and of
ficers. 

• Be dedicated to improving training so as to benefit the in
dividual as well as the unit. 

• Have an eye for improving training, training aids, and 
methods of training. 

• Be able to relate to and advise his commander. 
Perhaps the most important question that must be answered 

after the individual has met the prerequisites is, "ls this in
dividual the best man the unit has to offer?" The Master Gun
ner Branch strongly recommends that a Battalion Level Board 
be convened, utilizing the master gunners already present in 
the unit, or senior NCOs, with the battalion commander as the 
President, with the understanding that the final decision rests 
solely with the commander as to the selection of the master 
gunnery candidate. 

The Master Gunner Program was implemented as a tool for 
getting the knowledge out of the school and into field units. 
The course is designed to take a NCO with a good basic 
knowledge of Armor and the vehicle he is to receive training 
on, and make him a Master of Gunnery. 

Keep in mind also, that the individual sent to Fort Knox for 
the Master Gunner Course represents the battalion or division, 
and that the finished product represents the master gunners 
throughout the Army. 

Also, remember that thousands have been spent to make 
this man a master gunner. So the individual should be used to 
the utmost. He has the knowledge but must be supported to be 
able to impart this knowledge to the unit. 

MILFORD DEA VER 
Staff Sergeant, Senior Instructor 

Master Gunner Branch 
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REFORGER INTEROPERABILITY 
// · 

By Lieutenant Colonel R. L. Sloane 

T he continued credibility of NATO is to a great extent de
pendent upon the ability of alliance military forces to 

operate together. The greater the i:xtent of interoperability the 
greater the deterrent effect. If for this purpose alone, 
REFORGER '78 was a resounding success in its harmoniouS" 
blending of the efforts from various nations. One of these 
elements is of particular note . British Task Force (TF) DELTA 
provided the Blue Forces of the 5th Infantry Division from 
Fort Polk, La., with a brigade-size maneuver force . This was 
the first such maneuver for the recently reorganized forces of 
the British Army of the Rhine (BAOR). As if to make the 
already interesting and challenging exercise even more so, the 
task force was given operational control of the 5th Division's 
4th Squadron, 12th Cavalry. This was in addition to the task 
force's own organic tank battalion and mechanized infantry 
battalion as well as the 3-60 Infantry, 9th Infantry Division. 

It is significant to note that the 4-12 Cavalry is a 
"roundout" unit, and thus one of its ground troops is in fact a 
unit of the Louisiana National Guard. Because the squadron 
was unable to deploy neither this troop nor its organic air 
cavalry troop, the remaining two ground troops made up the 
primary maneuver force. As a result, the force was further task 
organized for the initial phases of the exercise to provide a 
squadron of the 5th Royal Inniskilling Dragoon Guards, a 
British tank company, under operational control (OPCON) of 
the 4-12 Cavalry. The basis for a real test of interoperability 
was thus laid even before the exercise commenced. 

Throughout the exercise, the task force employed the U.S. 
cavalry as it would one of its own medium reconnaisance 
units . The squadron was consistently given reconnaisance and 
security missions ranging from advance guard to flank secur
ity. It was also employed as an economy of force unit to help 
blunt the enemy main attack during the defense and conduct a 
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diversionary attack during the offense. In fact, the unit re
mained committed and actively engaged in operations for the 
entire 10-day exercise with only two brief periods in reserve 
totaling approximately 7 hours. Such intense commitment re
quired fast and effective interaction not only within the chain 
of command but laterally within and between units as well. 
Some of the more important lessons learned as a result of this 
interaction are the basis for this article. 

As the exercise commenced, it quickly became evident that 
the real key to promoting interoperability lay within the area 
of communications. It had been agreed well in advance that 
liaison parties with appropriate communications would be ex
changed for control and reporting within command channels . 
Even though such an exchange would provide dual com
munications, it was agreed that this should be done to 
minimize interruptions should one system go down. As it 
turned out, these dual command channels were essential in 
providing continuous communications during "jumps" of the 
CPs as well as the inevitable breakdowns and other difficulties 
that occurred. With two entirely different systems available 
during the exercise, one was almost always operational. 

Before the exercise began, no one was able to determine 
whether the new Clansman series of British radios would net 
with U.S. radios. As we were all on the inevitable radio silence 
until contact, we were unable to conduct adequate tests even 
though task organized and collocated in advance. In anticipa
tion, however, the squadron placed all of its radios in the old 
squelch position and frequency allocations were made to in
sure that they netted with the maneuver units. As soon as radio 
silence was lifted, it became evident that concerns were un
founded-in the old squelch position, communications were 
excellent. In fact, we could even talk to British aircraft as long 
as their unique new series of radios were switched to the 



Larkspur or older series mode. As we were unsure of the 
ground-air interface, the task force had already provided an 
air-ground liaison team. This team proved vital in providing an 
interface with British Army air which is deployed using dif
ferent techniques than the squadron's organic air cavalry. 

The one area of communications where frequency alloca
tions did not allow netting of the different radios was in the ar
tillery fire direction net. Again , this difficulty was quickly 
resolved by the task force's provision for a liaison team from 
their artillery direction center (ADC). All calls for fire from 
U.S. troops were directed to the squadron FIST team col
located with the ADC liaison team in the squadron tactical 
operation center. They were then passed through British chan
nels to the appropriate firing battery. 

Calls for fire from British units OPCON to the squadron 
were simply passed back through the organic communication 
channels of the British FO accompanying them. The primary 
lesson learned here is that, even though our radios are in
teroperable if frequencies are properly allocated , liaison teams 
are essential. Differences in methods of operation, organiza
tion, weapons systems, tactics, and even language alone make 
the exchange of liaison personnel extremely helpful and greatly 
enhances the ability of units to maneuver together. 

Another area where a vital lesson was learned involved that 
of oral communications from commander to commander and 
staff officer to staff officer. Even though I, the squadron com
mander, had spent 2 years on an exchange tour with the 
BAOR, and had experience with one of the task force's bat
talions, it quickly became evident that the task force com
mander and I had to discuss each operation in detail to ensure 
that it was executed by U.S.-led forces in the manner that it 
was planned by British staffs. Because of the different 
meanings imputed to various teams such as exploitation, 
reserve demolitions, active defense, and advance guard, it was 
determined that, whenever feasible, operations officers should 
meet to discuss operations before they were planned, and' com
manders should do the same before they were executed. While 
it might be said that this has always been a tenet of successful 
operations, the heat of battle frequently makes such discus
sions hard to realize. The continued success of such multina
tional maneuvers, however, predicates that such discussions be 
attempted. 

An additional area where REFORGER '78 provided 
valuable lessons involved tactics. Even though many common 
tactical terms exist throughout both national military 
vocabularies, in some cases these terms signify different 
maneuvers, in many a different method of executing a similar 
maneuver, and in still others they do not coincide at all. 
Oriented to a great extent on the concept of defeating enemy 
offensive successes with counterattacks and counterpenetra
tions, the British prefer to retain a larger reserve than their 
U.S. counterparts. During REFORGER '78, however, this did 
not prove to be the case. Although the traditional planning for 
these maneuvers was present throughout the task force, actual 
execution was very closely attuned to the active defense where 
nearly all forces were committed forward. Even the 4-12th 
Cavalry was used in its economy of force role where it was 
rapidly and fully committed against the main attack. 

Upon reverting to the offense, TF DELTA gave the mission 
of sending scouts ahead of the advance and deep into the 
enemy to the 4-12th Cavalry. This resulted in 20 scouts moving 
rapidly over different routes, under the cover of darkness 
through the front lines and well behind Blue Force's initial ob-

jectives. While this produced a great deal of enemy informa
tion and caused much havoc, it was not, in fact, the actual mis
sion intended by the task force commander . The intended mis
sion was th11t of a zone reconnaisance in front of advancing 
British battle groups. As this was not perceived by the 
squadron and the U.S. term was not in the British ter
minology,' a slightly different operation was mounted which 
proved to be as effective as that envisioned by the order. 

As the offensive battle progressed, a warning order -was 
given to be prepared to conduct an exploitation following the 
capture of the initial objectives. While this term CQ!ljures up 
deep penetrations , direction of attack arrows, and pursuit and 
cutoff forces to U.S. units, that is not what was intended by 
the task force. On the contrary, on several occasions, the ad
vancing British battle groups exloited by simply attacking over 
their initial objectives and then rapidly continuing forward to 
secure a front line trace a short distance beyond. As this final 
rapid movement from the objective forward was through the 
retreating enemy, it tended to produce significant rear area 
security problems as Orange Force battalions were bypassed. 

In summarizing these tactical differences, it must be noted 
that many more exist than are described herein. When 
operating with the British, we must be aware that, even though 
eventual execution might well be similar, there are distinct dif
ferences in the plans made for both the active defense and con
ventional offensive operations. In many cases, common 
military terminology will not exist. It is thus imperative that all 
operations be discussed in as much detail as feasible. 

The final major area of significant lessons learned involves 
that of administrative and logistical support. Prior to the start 
of the exercise, arrangements were made for all support of 
U.S. units OPCON to the task force to be controlled by the 
British . In order to facilitate this, a forward area support coor
dinator was provided to the task force from the Division Sup
port Command . While this arrangement proved essential for 
the staff at task force to keep track of the ever-changing situa
tion, actual execution more closely approximated conventional 
throughput techniques. In effect, it worked remarkable well 
and produced an ever-available quantity of supply to the · 
squadron when needed. The only major exceptions involved 
those items which are unique to one nationality. 

All in all, REFORGER '78 can only be classified as a re
sounding success for the continued enhancement of in
teroperability between differing national military forces. The 
tactical successes achieved by the multinational 5th Infantry 
Division force has once again demonstrated not only the 
viability of a deterrent posture built upon U.S.-developed reiP.
forcements, but also the credibility of a multinational NA TO 
military force acting in concert. 

LTC ROBERT L. SLOANE 
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US Military Academy in 
1963. He has commanded 
units in the 3d Sqdn , 4th 
Cav during two tours in Viet 
nam; the 6th Cav at Fort 
Meade , MD .; a joint 
U.S.-British Task Force dur
ing REFORGER 78; and 4th 
Sqdn , 12th Cav at Fort Polk. 
He holds an MS in PE, an 
MBA, and is currently at
tend ing the Army War Col
lege. 
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L ow light level television (LLL TV) is 
similar to night observation devices 

that the Army uses today, except 
LLL TV allows the user to make a video 
tape for critique or record copy. LLLTV 
is not new to the electronics community 
and has been used for many years in low 
illumination areas to support industrial, 
private, educational, and military re
quirements . There is a wide range of 
television cameras available that are 
designed to support a particular type of 
low light level requirement. Sensitivity, 
cost, power requirements, portability, 
and environment housings are a few of 
the factors considered when selecting the 
right camera for the job. High sensitivity 
TV cameras for low light level operation 
are much more expensive than standard 
TV cameras. 

The first LLL TV camera fielded by 
the Army as an aid to night training was 
originally procured for airborne night 
surveillance and target acquisition in 
Vietnam . The system was the 
AN/ ASQ-132 Iroquois night fighter and 
night tracker (INF ANT) which was 
mounted on the Army UH-JC/M Iro
quois helicopter . In 1974, the Com
mander, U.S. Army Training and Doc
trine Command (TRADOC), authorized 
the use of one INF ANT system to 
evaluate the new Army Training Evalua
tion Programs (ARTEPs) being 
validated at Yakima Firing Center, 
Wash. 

The first sytem used for training sup
port consisted of an INFANT system 
mounted in an electronic trailer van at 
Fort Lewis, Wash., by a team from the 
1st Signal Group which was supporting 
the TRADOC test. 

One of the first utilizations of the 
system was to observe part of an ar
mored unit's night road march. The 
night was clear, with starlight measuring 
10 to 4 lumens. 

During the evening, the crew 
documented on video tape the various 
capabilities of the LLL TV system. Each 
vehicle in the convoy could be identified 
by type, and blackout marker lights on 
the vehicles were so bright they looked 
like normal headlights. Lighted cigar
ettes being smoked or carried could be 
seen clearly; one was spotted being 
thrown from a tank at a range of 1,320 
meters. The system allowed the 
evaluators and the chief controller to 
know exactly where the vehicles were 
and when it was the most opportune 
time to initiate simulated attacks and 
other scenario actions. This utilization 

Low 
Light 
Level 
Television 
for 
Training 

by Major Patrick H. Ore ll 
was so impressive that the chief con
troller used it every night for evaluation 
of different types of training. The only 
problems noted during this initial field 
usage were the size of the system and 
noise caused by the generators. 

LLL TV was so successful at Yakima 
that TRADOC decided to continue tests 
at Fort Lewis . The crew continually 
devised ways to better the system by 
making it more compact and quieter. 
They mounted a van on a 2 Vz -ton 
maintenance truck and installed IN
FANT components, with the camera 
head mounted on the forward part of 
the roof. This configuration allowed the 
LLL TV crew to be reduced from three 
to two, and only one trailer-mounted 
generator set was required to power the 
system. This new configuration began to 
solve the size and noise problem en
countered at Yakima. 

There were many successful training 
applications of the LLL TV at Fort 
Lewis, and it was well accepted by all 
commanders who used it. The division 
commander used it on numerous occa
sions to observe night training and for 
ARTEP control, evaluation, and cri
tique. The division used it during JTX 
Gallant Shield in 1975 for support in 
observing friendly light discipline and 
early warning of enemy activity. The 
system performed well and was seen by 
the III Corps Commander who express
ed interest in acquiring one for Fort 
Hood, Tex., to aid in night training. 
This interest caused TRADOC in turn to 
decide upon a formal test of the system 
to validate LLLTV as a training aid. 

TRADOC Combined Arms Test Ac
tivity (TCA TA) was tasked to test the 
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INFANT in a small vehicle configura
tion and sent representatives to Fort 
Lewis to study the system and discuss 
improvements. The TCAT A represen
tatives worked with the project officer 
and crew to design a smaller package 
that could be mounted in a 1 \/.i -ton 
truck and be powered by a trailer
mounted generator . They took the 
design back to Fort Hood and built two 
systems using INFANT components. 
One camera system used the same type 
INF ANT as the Fort Lewis system, and 
the second camera system was built us
ing a first generation intensified silicon 
vidicon tube (ISIT) which gave it greater 
stability and capability. This tube allow
ed the operator to view objects that 
emitted bright light sources without 
damaging it. 

Both TCA TA systems were used to 
support training of the 1st Cavalry Divi
sion and the 2d Armored Division 
through March 1977 with excellent 
results. The divisions being armored, the ' 
noise and size were not a problem; 
however, lighted objects and illuminated 
training areas were. The armored units 
were using white light and infrared il
lumination extensively in training. They 
also used a large number of artillery and 
mortar illuminating rounds to facilitate 
target detection during night operations 
and range training. This illumination 
caused the non-ISIT INFANT system to 
bloom and caused the automatic shutter 
to close, hampering continuous observa
tion and video taping. However, the 
ISIT tube was very stable and performed 
well when exposed to illumination with 
only slight blooming when viewing the 
light source. The commanders at Fort 



Hood liked the capability offered by the 
systems and were especially enthusiastic 
about the ISIT tube performance. Both 
divisions used it extensively as an aid in 
evaluating night training, and in 
ARTEP evaluation and critique . 

During the INFANT systems evalua
tion, TCATA validated LLLTV as a 
useable and needed training aid. A 
recommendation was made that smaller, 
more portable systems should be 
evaluated using ISIT tubes and 12 to 
.24-volt DC power. TRADOC informed 
TCAT A that a camera must be found 
that was light weight, used the newest 
!SIT-technology tube available, could be 
used with the Sony Rover TVT, and was 
man-portable. 

Inasmuch as the Night Vision 
Laboratories (NVL) had supplied the 
converted INF ANT system and had 
been working with small LLL TV 
cameras, they were asked again to assist 
with the project. NVL was experimen
ting with a small camera that was equip
ped with a second generation ISIT tube 
and would connect to the day trainer 
video input. Although the camera used 
110-volt, 60-cycle AC power, it was a 
good device for experimentation to 
determine if the optics available would 
do the job. The system was returned to 
Fort Hood for field testing to determine 
how it would perform on a tank gunnery 
range again~ the same illumination pro
blems that had affected the INF ANT 
systems . 

The small camera performed well 
when exposed to bright illumination and 
stabilized instantly. This allowed the 
observer to actually score the target. A 
500-mm f/2.4-22 lens was used on the 
camera for target scoring which helped 
to eliminate illumination glare and gave 
the camera a tremendous range when 
observing illuminated targets . This ap
plication gave the armored units the 
capability of accurately scoring night 
tank gunnery and, by replaying the tape, 
provided a critique for each tank crew 
immediately after they finished firing. 
The tank crews felt they were given a 
much more realistic score since they 
could actually see how they fired . 

While most targets are plywood 
silhouettes and give no flash on impact, 
others are old tank hulls which produce 
a tremendous flash when the projectile 
impacts . In spite of this illumination, the 
camera continued to give a clear picture 
throughout the impact, much to the 
pleasure of the tank crews viewing their 
hit. The camera also showed rounds that 

skipped into the target g1vmg a false 
flash. Without the camera, these would 
have been scored as hits. A 75-mm fl 1.4 
lens was also used to record the move
ment of the tanks as they negotiated the 
course. It was found that the camera 
performed well in the illumination and 
streaked only for a second when the tank 
fired. The camera provided a clear pic
ture of the tank as it moved through the 
course. 

The camera was used during armor 
ARTEP evaluations and proved to be 
far superior to the INFANT in resolu
tion, stability, and versatility. The IN
FANT had only one lens with an elec
tronic zoom while the small camera af
forded the operator an opportunity to 
use the Jens of his choice for each ap
plication . One of these applications was 
observation of a night river crossing 
where a mobile assault bridge (MAB) 
was being used to move armor . The 
camera was set up 75 meters from the ac
tion, and a 75-mm f I 1.4 lens was used to 
view the operation . There was a quarter 
moon and starlight, and all video tapes 
were bright with excellent resolution . 
Personnel, armored vehicles, and the 
MAB could be seen and all surrounding 
terrain was clearly visible. This was a 
great selling point for the second genera
tion ISIT because the commanders 
noted that the picture quality was 
superior to the other systems they had 
seen. They could clearly see the shore ac
tivity, the bridge with its load, and the 
far bank action. The water was clearly 
visible, and the camera could have been 
used to assist in the location of a soldier 
if one had fallen off the bridge. This 
added safety factor was yet another ap
plication of the system. 

Brigade and battalion commanders at 
Fort Hood became very interested in the 
small camera and suggested many ap
plications . They were also especially 
pleased that the camera would pick up 
infrared illuminated targets or training 
areas. (The camera picks up infrared as 
well as visible light.) The interest 
generated by the exceptional perfor
mance of the camera was the basis for a 
request for three prototype man
portable systems to be purchased. Each 
system includes a camera, video tape 
recorder, battery belt for field opera
tion, tripod, an assortment of lens rang
ing from 50-mm f.95 up to 700-mm f.8, 
a playback monitor, a 110-volt, 60-cycle 

power supply for classroom use, a 
12-volt vehicle battery connector for ac
cess to vehicle battery power, and carry-

ing cases for each system. The system 
may be useq in a man-portable mode 
weighing less than 35 pound$, a vehicle 
mode, or at a site where 110-volt, 
60-cycle AC power is available . The user 
has a lens selection that will give him the 
versatility in range required to best suit 
his application. The cameras have built
in microphones which enable the user to 
talk onto the finished video tape to fur
ther document the action or provide 
notes for the critique. 

The systems have been placed in the 
hands of individual soldiers through the 
Training Aid Support Center (T ASC) at 
Fort Hood, to determine performance as 
a training aid Exposure to constant 
field utilization and operator 
changeover will support an assessment 
of the reliability of the cameras. Utiliza
tion will be documented by TCAT A to 
identify the most productive applica
tions of the system as an aid to night 
training. Upon conclusion of the perfor
mance and reliability tests, a report will 
be forwarded to TRADOC. 
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Kasserine Pass 

by Henry E. Gardner 



T hirty-six years have passed since the series of engagements 
took place in central Tunisia which became known as 

"The Battle of Kasserine Pass." The war then had long years 
to go in Europe before the Italian campaign and the invasion 
of France and Germany finally brought victory to the allied ar
mies . 

Despite the numerous major engagements of the United 
States armies after February of 1943, most adult Americans, if 
asked to name a battle involving American troops in North 
Africa, unhesitatingly mention Kasserine. The reason is that 
initially it was highly publicized as an American defeat, which 
it was, and subsequently as an American victory, which it was, 
but only in a very limited sense. 

While the events surrounding the fighting that focused on 
Kasserine were still fresh in mind, I wrote an article which was 
published in the Armored Cavalry Journal in the March-April 
issue of 1948, entitled "We Fought at Kasserine. " 

Turning back to the article after more than 30 years, I find 
this comment in the introduction: 

"I have never felt that the credit for the success in halting 
the German offensive at Kasserine has been properly shared. 
The main force of that attack, once the Pass was captured, was 
launched in the direction of Thala, with the apparent plan of 
heading from there for Le Kef and thereby getting around 
behind elements of the British First Army. That attack was 
stopped by the British, assisted by a small American force. The 
attack in the direction of Tebessa, which an all-American com
mand defeated, was not the enemy's principal effort. 

" In my opinion, what really caused the Germans to pull 
back through the Pass, once they found their way blocked, 
was not the pressure we put on them but the realization that 
the Eighth Army was about to resume its drive and the holding 
of Kasserine was of no particular value to them. They had ac
complished their mission by throwing us off balance in our at
tempt to drive through to the coast and had prolonged the 
eventual showdown in Tunisia by several months. 

"However, the fact that the Germans withdrew and were 
not driven back through the Pass in no way discredits the fight 
that we put up . American forces slowed Rommel's advance 
across the country leading to the Pass and stopped one prong 
of his offensive after he broke through." 

Since the date of my article, a number of stories and several 
books have been written about this operation or contained 
references to it. The most authoritative of these from those in
volved are The Rommel Papers and Armor Command by Paul 
McDonald Robinett who commanded Combat Command B 
(CCB) throughout the Kasserine operation. 

From The Rommel Papers and my 1948 article one can 
folio.~ certain engagements around Kasserine as they were seen 
from the opposing sides. I hasten to add that about the only 
similarities that I can claim to Rommel is that I was also a 
member of an armored force and we were in the same general 
area in Africa at the same time for the space of a few days. 

Here, in his own words, is Rommel's description of the 
opening phase of the Kasserine battle. 

"On the 14th February, the 21st Panzer Division moved for
ward from its bridgehead at the Faid Pass in an enveloping at
tack against 1st U.S. Armored Division, which was stationed 
in the Sidi-bou-Zid area. With the enemy formations pinned 
down frontally, one armored group advanced round the nor
thern sector deep into the American flank, while another went 
forward to Sidi-bou-Zid and attacked them in the rear, thus 
forcing the enemy into an extrern.ely difficult tactical situation. 

A violent tank battle developed in which the inexperienced 
Americans wJ re steadily battered down by my 
tankmen-veterans of hundreds of desert battles-and soon 
large numbers of Grants, Lees, and Shermans were blazing on 
the battlefield. The bulk of the American force was destroyed 
and the remainder fled to the west. 

" At -this success, I urged the Fifth Army, which was in 
charge of the operation, to push straight on during the night, 
keep the enemy on the run and take Sbeitla. Tactical successes 
must be ruthlessly exploited. A routed enemy who, on the day 
of his flight, can be rounded up without much effort, may 
reappear on the .morrow restored to his full fighting power. 

"However, the 21st Panzer Division did not follow up the 
retreating Americans until the night of the 16th. On the morn
ing of the 17th February, the division was in position in front 
of Sbeitla. But the delay had enabled the Americans to 
organise some sort of a defence and they now fought back 
skillfully and bitterly." 

While it is true that most of the American troops involved in 
the fighting on February 14th and 15th were relatively inex
perienced, their reverses were not due so much to that reason 
as to the inept handling of these elements by II Corps. The 1st 
Armored Division, as was the case of other organic units, had 
been parceled out and scattered about and in some cases were 
directly commanded down to the company level by Corps. 

Fortunately, my tank battalion did not become involved in 
this fighting in the area of Sidi-bou-Zid. We were a part of 
CCB and had been qff with the French in the Ousseltia Valley 
until we were rushed down to Sbeitla in a night march on 
February 15-16. This medium tank battalion was the most ex
perienced tank unit in the Division. Its personnel were also 
very familiar with the Kasserine-Sbeitla section having been 
bivouacked in that area for 2 weeks in January during which 
daily reconaissance had been carried out. 

Late in the afternoon of February 16th we moved into a 
position south of Sbeitla. II Corps was withdrawing, the 1st 
Armored Division was covering the Corps' withdrawal, and 
CCB was covering the Division. This meant that the 2nd Bat
talion of the 13th was to be the last unit in direct contact with 
the enemy. 

The action of 17 February, the same date on which Rommel 
wrote, "The delay had enabled the Americans to organise 
some sort of a defence and they now fought back skilfully and 
bitterly," was recounted in my 1948 article in these 
paragraphs: 

"Shortly before dawn, our liaison officer came to take me 
back to see the Combat Commander. . . . Our mission re
mained unchanged except that the order now was to hold 
Sbeitla until 1100 hours. I was told to be ready to counterat
tack, if such a move were ordered. The battalion was all in 
position on my return . I had a conference with the Company 
C.O.s and a scheme of withdrawal was agreed upon. Our 
reconnaissance had disclosed that there would be no difficulty 
in pulling out without going back through Sbeitla. 

"It then became a case of just waiting and the morning 
dragged on without anything happening .... Just at noon I 
counted 35 enemy tanks come rolling over a rise in the ground 
almost to our direct front , a distance of about 3 miles away. 
There were others but I didn't have time to count them. 

"The tank destroyer battalion soon found things too hot for 
them and they came streaming back. As the enemy fire began 
to land around us , I ordered the battalion mortar and assault 
gun platoons which had been immediately behind the tanks to 
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take up a position further to the rear. The field artillery bat
talion that was also in our general area was ordered to displace 
and took off for a new position. 

"Our boys, with the exception of one platoon of the right 
company which, of necessity, was sitting out in the open, were 
in excellent positions to meet the attack without disclosing 
their positions until they fired . There was a series of small 
wadis running at right angles to the direction of the enemy's 
approach and our tanks were so favorably located and their 
camouflage so effective that they were difficult to detect until 
you were right on them. 

"We held our fire until sure it would be effective and then 
let the tanks that were in view have it in what amounted to 
almost a volley. It stopped the attack cold and the enemy was 
obviously very much surprised to find that they had run into 
some organized resistance .... 

"We had the advantage of being on the defensive and well 
defiladed from the front. However, this advantage began to 
diminish rapidly as the enemy, which was in great strength, 
began to locate our tanks and work up to them. Losses started 
to occur and the center company which was somewhat out in 
front was forced to pull back slightly in order to keep from be
ing cut off. 

"As things became increasingly warmer, I advised CCB that 
we would soon be in serious trouble if we were not allowed to 
displace. Word came back that we would have to hold until the 
infantry battalion on the hill mass to our right was withdrawn. 
Fortunately, we were informed soon after that a route had 
been found to take the infantry out which would permit us to 
commence our withdrawal as we saw fit." 

The events of the next few hours are deeply burned in my 
memory. Before detailing them, let me describe one of the pro
cedures which was adopted automatically when we went into 
combat. I rode in my own tank with the forward elements of 
the battalion and joined in the fighting. My link with the com
bat command was through my executive officer who stayed in 
the battalion command half track somewhat to the rear . He 
could communicate with me and monitor the traffic between 
my tank and the rest of the battalion . This relieved me from 
having to keep headquarters informed as to our position and 
left me free to direct and participate in the fighting of the bat
talion. 

Word that we could commence to withdraw came none too 
soon. Enemy tanks taking advantage of the broken terrain, 
had worked up close to our tanks. The initial advantage of sur
prise and concealment which we had enjoyed was gone. We 
were receiving no support from any other unit. Since we were 
outnumbered by an aggressive battle-wise force, the fact that 
we were on the defensive was rapidly becoming of little advan
tage . 

I ordered the other headquarters tank to move to a 
designated point about a mile to the rear. "E" Company was 
then directed to displace and form on that tank in a delaying 
position until the other two companies passed through. Once 
the last "E" Company tank had pulled out, I followed in 
mine. This took us over a rough trail which for a short distance 
ran at right angles to the axis of the enemy attack but behind 
"D" and "F" Companies which were continuing to fire at the 
attacking tanks. 

As we entered a wadi just beyond the left flank of our front 
and turned away from the direction in which the enemy was 
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advancing, I spotted a German tank at about 300 yards. My 
gunner rapidly got off a round at this tank. It fired an instant 
later, the shell breaking our right track and bringing us to a 
halt. We were hit immediately a second time and our tank 
burst into flames. Three of us bailed out through the turret 
and started to run but came under machinegun fire from the 
enemy. As we started to crawl over to secure the protection of 
our tank, I heard a cry from the assistant driver who had got
ten out through the escape hatch. He was wounded in a leg and 
unable to walk. The driver had been killed . Using our burning 
tank as a shield, I worked back to him and got him on his feet. 
Using me as a crutch, we made it around a turn in the wadi and 
were momentarily out of danger. There we joined several men 
from knocked out tanks and one of our "E" Company tanks. 
The tank sergeant offered to take my wounded driver on his 
tank. But before loading him on it, I climbed out of the wadi 
to look around. As I came up on the level, I found myself 
looking into the eyes of commander of a German tank which 
was about 10 yards distant. 

I ducked back into the wadi and told the tank sergeant that 
there was an enemy tank just above him. I directed that he 
make a run for it but to swing his turret around, elevate his 
gun, and be prepared to fire the moment the German tank 
came into view. The enemy tank could of course hear ours and 
it got off the first round which tore away one of the turret hat
ches. A second shell hit it in the engine compartment bringing 
it to a standstill. The crew jumped out and scattered. 

Things were happening awfully fast and I knew that if the 
rest of us were going to escape being killed or captured we 
could not remain where we were. 

This wadi we were in had many small gullies leading into it. 
We started to move up the main wadi when a German tank 
came into view behind us and opened up with its machinegun. 
We scattered and I ran up one of the draws leading into the 
wadi. It was a shallow one and I had only gone a short distance 
when I came up on the level of the surrounding countryside. I 
couldn't go back because German tanks were rumbling up the 
wadi and I couldn't go any further forward because I would 
have been completely in the open. 

There was a small sagebrush-like plant not more than 18 
inches high just beyond the end of the gully. I flopped down 
behind it facing in the direction of the enemy. I had hardly 
caught my breath when a German tank waddled out of the 
wadi and headed straight in my direction. I thought I would 
have to get up to keep from being crushed and was wondering 
whether to run for it again when it changed course slightly and 
passed within 20 yards of me. As it veered away from me, I 
kept my face buried in the bush and pivoted in such a way so 
that if the commander had looked in my direction he would 
not have been able to see any more of me than the lower part 
of my body. Two other enemy tanks followed. Fortunately, 
however, their commanders were intent in observing ahead 
and were staying well down because our artillery was now 
shelling their advance-and, incidentally, me. 

Shortly after the last tank passed by, a desert Volkswagen 
appeared with a driver and two men in ic. The top and wind
shield were down. One of the men stood up and looked long 
and intently in the direction of his tanks. I glanced to the rear 
and saw a line of infantry approaching. They were looking for 
persons like myself, so I dashed back into the main wadi, raced 
across it, and took off into the broken country beyond. 



In all probability the man whom I saw stand up in the 
Volkswagen was a battalion or task force commander. 
However, having since learned that Rommel was in that area at 
the time, I have been intrigued by the possibility that the man 
silhouetted against the late afternoon sky might have been he. 

In my previous article, I sketched my experience of the next 
24 hours. For the purpose of continuity in this article, it is suf
ficient to say that I later rejoined my battalion which had been 
placed to defend another pass further to the west and learned 
that in the course of our withdrawal my battalion had lost 10 
tanks. 

To return to the account of the battle in The Rommel 
Papers, the German Field Marshal wrote: 

"In the belief that the Allies were weaker at Kasserine than 
at Sbiba, I decided to focus the weight of our attack in the 
Kasserine sector and bring up the 10th Panzer Division. 

''At 07 .00 hours on the 20th of February, I drove to Afrika 
Korps H.Q. in Kasserine, where I met General von Broich, 
commander of the 10th Panzer Division. Unfortunately, he 
had brought only half his force, von Arnim having held back 
part of it in the north for his own purposes. The division's 
motorcycle battalion was already on the move and I passed it 
on the way. 

"All Menton's attacks had been brought to a halt by ex
tremely well-placed American artillery and mortar fire from 
the hills. Now 10th Panzer Division's motorcycle battalion was 
to join in the battle. Unfortunately, we heard and saw nothing 
of it for almost the whole of the morning. When I inquired 
from von Broich what all the delay was, he told me that he had 
detailed a different unit for the assault, as he wanted to reserve 
the motorcycle battalion for the pursuit. The assault unit was 
still on its way up to the front. Once again valuable time was 
being squandered. I was extremely angry and ordered the com
manders to take themselves closer to the front where they 
could get a proper view of the situation. I had the motor
cyclists brought forward immediately, for the Americans were 
growing stronger every hour and our position consequently 
more difficult. 

"From midday onwards the attack was resumed in fierce 
hand-to-hand fighting ... . "Finally, at about 17 .00 hours, the 
pass was at last in our hands. The Americans had fought ex-

tremely well and Menton's losses had been considerable. 
"During the night of the 20th, however, our columns moved 

on from Kasserine, northwards along the Kasserine-Thala 
road and westwards toward Tebessa. The enemy had 
withdrawn." 

The Pass was captured, it will be noted, on February 20th. 
To help counter this advance, CCB was ordered that same day 
back Qver the route on which it had come through the 
Kasserine Pass on the night of February 17th-18th. Its mission 
was to drive the enemy out of the Pass and restore the situa
tion. My battalion again became the advance element of our 
force. 

Taking up the story as seen from our side of the line, in my 
previous article I wrote: 

"With light of the next morning, February 21, we found we 
were right out in the flat. The open country extended to our 
front in the direction of the Pass and for miles to our left. We 
were close to the lower hills of a range of mountains on our 
right, which Tan down to and formed the west shoulder of the 
Pass. A series of hills were to our rear . .. . 

"Just as we were becoming aware of our extremely exposed 
position, some friendly tanks appeared, corning from the 
direction of the Pass. They were the survivors of a company of 
the Regiment's third battalion, which had been with the force 
assigned to defend the Pass . ... They were followed almost 
immediately by elements of our reconnaissance company 
which had preceded us on the move the day before. Two pla
toons during the night had gone to within 3 miles of the Pass 
where they had gotten involved in some crossfire before pull
ing back. The tank company commander. .. told us there were 
no friendly troops that he knew of between us and the Pass 
and that he had crossed several large wadis running at right 
angles to the road which came down from the hills on our 
right. 

"No time was lost in moving forward and the tanks took up 
positions in a wadi which was just about perfect for depth, 
while our assault guns and mortars set up in a cactus patch to 
our right on the edge of the hills. We were joined there by our 
forward observer of a few days before, who, at that time, had 
been madder than we were that he couldn't get any missions 
fired. Everything was fine this time and he proceeded 
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promptly to register in . 
"I was just on the point of sending out some battalion 

reconaissance to locate the position of the next wadi when a 
column of trucks appeared to our front, halted a few miles dis
tant, and men began to unload, while some other vehicles, 
presumably tanks, continued in our direction. They were 
within range of the artillery which opened fire, causing the 
trucks to withdraw and the personnel to scatter . ... The bat
talion took the tanks under fire when they came within range 
and, while they replied, they didn't press their attack and 
sought cover in some intervening broken ground. 

"Reports came in to us of enemy infiltration along the 
ridges to our right and that our infantry had. been sent forward 
to stop them. With no other instructions than to continue our 
mission, we pulled back a couple of miles that night to resup
ply. 

"As it began to grow light enough to see, we started forward 
to our wadi of the day before but, on approaching it, found 
that it had another tenant who was in no mood to share it. 
However, the conditions were not completely reversed from 
the day before since we soon discovered that the enemy's an
titank guns were not knocking out any of our tanks. Further
more, we seemed to be gradually silencing some of their fire. 
Our mortar platoon laid down a smoke screen enabling one 
tank company to edge into a wadi from which a platoon was 
able to work around to the head of the one from which most 
of the enemy fire was coming. 

"Late in the afternoon a surprising number of enemy wheel
ed vehicles suddenly broke cover from our right front and 
started streaking to the rear . We didn't get all of them but our 
batting average was pretty good. 

"As the light began to fail, the tank company commander, 
whose platoon had worked forward, reported he had a batch 
of prisoners . I moved over to his position and climbed out of 
my tank in time to see one of the most exhilarating sights, so 
far as I was concerned, up to that point in the campaign. A 
column of prisoners came marching around a bend in the 
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wadi, with their hands held high, led by one of our tankers 
with a tommy gun in his hands. In the dusk, it looked like 
there were a thousand of them but the actual count showed 
just under three hundred .. . . " 

Back to Rommel's report of the happenings of February 
21st: 

"The enemy's plan now appeared to be to fight delaying ac
tions in new positions and to stay on the defensive. On this 
assumption, I decided to press on immediately into his rear. At 
about midday the 10th Panzer Division moved off towards 
Kalaet Jerda, where they were to cut the road junction and 
railway and render them unusable. The Afrika Korps' group 
was to throw back the enemy at El Hamra and take the summit 
of the pass on the road to Tebessa. The 21st Panzer Division 
sion was to hold its line. By deploying troops at several danger 
spots I hoped to split the enemy forces far more than our own. 
Meanwhile, the Fifth Army was to try to pin down the enemy 
by frontal attacks in their sector and prevent them from throw
ing further reinforcements into the southern front. 

"Driving back from the 10th Panzer Division in the late 
afternoon of 21st February, I could see a heavy artillery duel 
going on in the direction of the Afrika Korps' attack. It looked 
as though their column had made little progress and this im
pression was confirmed by the reports which awaited me at 
H.Q. After some initial success, the division's advance had 
steadily slowed down in the face of continually stiffening 
resistance. Unfortunately, it too had kept to the valley bottom 
and had not simultaneously advanced over the hills on either 
side in order to reduce the positions in the pass by an attack 
round their flank . This was the third time this mistake had 
been made. Here again the right course would have been to 
have put the main weight of the attack on the hills, bearing in 
mind, however, that the use of tanks would have been impossi
ble in view of the wooded terrain. The American defence had 
been very skilfully executed. After allowing the attacking col
umn to move peacefully on up the valley, they had suddenly 
poured fire on it from three sides, quickly bringing the column 



to a halt. Buelowius's men had heen astounded at the flexibil
ity and accuracy of the American artillery, which had put a 
great number of our tanks out of action. When they were later 
forced to withdraw, the American infantry followed up closely 
and turned the withdrawal into a costly retreat. 

"Next morning, the 22nd February, I drove up to Thala 
again, where I was forced to the conclusion that the enemy had 
grown too strong for our attack to be maintained. 

"Later, at about 13.00 hours, I met Field Marshal Kessel
ring, who arrived at my H.Q. with Westphal and Seidemann. 
We agreed that a continuation of the attack towards Le Kef 
held no prospect of success and decided to break off the of
fensive by staizes. 

" Accordingly, the 10th Panzer Division and the Afrika 
Korps' group were drawn back to Kasserine during the night, 
where they took up positions north-west of the pass. The 21st 
Panzer Division (the easterly prong) was to remain at Sbiba for 
the moment , but was to be prepared to receive orders to mine 
the road and withdraw. 

" Kesselring asked me whether I would like to take over 
command of the Army Group. Apparently, as a result of the 
Kasserine offensive, I had ceased to be persona non grata, and 
had become acceptable again, in spite of my defeatism." 

Sir Winston Churchill in the fourth volume of his work The 
Second World War has a section devoted to the "Course of 
the North African Campaign ." The following quotations are 
taken from the section dealing with the Kasserine operation: . 

" Rommel, promoted to command all the Axis troops in 
Tunisia, concentrated a striking force of two German armored 
divisions east of Faid in order to throw back the U.S. II Corps 
and prevent them from coming down on his flank and rear 
while he was engaged against the Eighth Army. The attack 
began on February 14. It had been mistakenly expected that 
the main blow would come through Fondouk and not Faid. 
Consequently the !st U.S. Armored Division, under General 
Anderson's orders, was much dispersed; only half of it was 
east of Sbeitla to take the shock. It was overborne and there 
was much confusion. Sbeitla was taken on the 17th and the 
next day both Kasserine and Feriana were in German hands. 

"Rommel now had a choice: he could advance through the 
Kasserine Pass on Tebessa, a main centre of communications, 
with the important airfield of Youks-Jes-Bains behind it, or 
strike northward. He struck northward and was met and held 
by the 1st Guards Brigade and a detachment of the U.S. 9th 
Division, which Anderson had hastened there. On the Thala 
road the 21st Panzer Division, which Jed the attack , en
countered our 26th Armored Brigade and two British bat
talions, together with American infantry and artillery. A fierce 
fight ensued, but by noon .on the 22nd Rommel began a 
general withdrawal. It was carried out in good order. 
Kasserine, Sbeitla, and Feriana were all reoccupied by our 
forces on February 28, and later our original line was re
established." 

Churchill in a letter to King George on February 22nd, 1943 
wrote: 

"I do not feel seriously disturbed by the course of events in 
North Africa, either political or even military~ although 
naturally there is much about both aspects which I would 
rather have different. As to the battle, I suspend judgment till 
we hear from Alexander . The II American Army Corps sus
tained a heavy defeat, and apparently was deprived of about 
half of its important weapons without inflicting any serious 
loss upon the enemy. 

"I need scarcely say that no work of mine is intended in 
disparagement of the Americans. They are brave but not 
seasoned troops, who will not hesitate to learn from defeat, 
and who will improve themselves by suffering until all their 
strongest martial qualities have come to the front." 

The foregoing is an attempt to show how two participants in 
the Battle of Kasserine saw this particular series of actions 
from opposite sides. Such a comparison naturally suffers from 
the extreme disparity in our positions, knowledge of the situa
tion, and responsibilities . However, one similarity does exist. 
Both of us were putting down our observations at approx
imately the time the scenes unfolded. My article of 1948 was 
based on diaries that I kept and letters that I wrote within days 
of the action. 

There is no disputing the fact that II Corps took a shellack
ing at the hands of the Axis forces in the earlier phases of the 
Kasserine operation and that the 1st Armored Division and at
tached troops suffered heavily in this reverse. The Division 
reinforced with infantry was committed in the defense of Faid 
Pass, Corps making the decisions as to defensive ar
rangements . The Americans were defeated far in front of and 
in the pass suffering heavy losses in both areas. 

As the Germans attempted to exploit this victory by a two
pronged drive, they were stopped by a combined British and 
American force on the road to Thala. In their drive toward 
Tebessa they were slowed and then turned back by an all
American force . Rommel, after failing to take the Djbel El 
Hamra Pass, realized that he could not press on any further 
and made an orderly withdrawal through Kasserine Pass pur
sued only by the United States Air Force and moved back to 
those positions his forces had occupied before they attacked II 
Corps on February 14. 

His gamble was destined to make the last time the Germans 
held the initiative in Africa. From then on the end was in
evitable, although the fighting became even more severe. A 
few men, moved in time, had plugged critical holes and 
prevented him from reaching any of his major objectives. Now 
it was time for the Allies to regroup and reorganize and turn 
on their foes. 

Tunisia was the testing ground of men and tactics . It was the 
beginning of the long, costly, agonizing process of the 
amalgamation of men and weapons into an invincible army. It 
was there that we began to fashion the key which would even
tually unlock Fortress Europe. 
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Red Thrust 
by Captain George E. Raymond Jr. 

The active defense has been around for a long time and the 
concept has been tested in its various forms throughout the 
history of armed conflict. Primary changes which have occur
red are the intensity of the action with respect to modern 
technology and the mobility of the opposing forces. In the 
past, movement on the battlefield was relatively slow, propor
tional to who was there first with the most. 

In today's terms, this is still a valid factor. Modern 
technology and the mobility of the combatants have increased 
and these factors have become so critical that success or failure 
in war is largely determined in the first confrontation. 

The science and mechanics of this first battle are very 
popular considerations and drive most all of our training. At 
the top these considerations are computerized and spoken of 
in terms not always understood at the bottom. T'arget servicing 
time, target windows, maximum direct-fire range, combined 
arms operations, mobility logistics, mental and physical 
strength; all of these factors become fuzzy when translated at 
the bottom. 

However, there is a training exercise which clears the air and 
is probably the best single test of the active defense ever of
fered. The exercise, known as "Red Thrust," will not only 
humble and shock you but will drive home every weakness and 
strength you have in your system. 
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On a recent trip to Fort Irwin, Cal., Troop D, 10th Cavalry 
conducted a "Red Thrust" exercise for elements of the 194th 
Armored Brigade. Nineteen combat platoons of armor and 
mechanized infantry participated in the exercise. They were 
given the mission of conducting an active defense against 
elements of a motorized rifle battalion. An engineer battalion 
with earth moving equipment assisted them in preparing their 
battle positions. Troop D, 10th Cavalry, consisting of 22 
APCs and nine M-48A5 tanks, was organized into two rein
forced motorized rifle companies. 

Each APC was equipped with a plywood turret, plastic 
76-mm gun, and a Sagger launch rail with missile. All 
M-48A5s were equipped with Hoffman tank gun simulators 
and specially designed smoke racks. These racks were made of 
angle iron and had two 55-gallon drums attached to them to 
simulate a Soviet T-62 or T-55. Half of one end of a 55-gallon 
drum was cut out and a 30 pound smoke pot was placed inside. 
The smoke pot was fired electrically by the crew commander 
during the assault. All crews were equipped with blanks, col
ored smoke grenades, and hand grenade simulators. 

The friendly platoon dug into the desert floor as the artillery 
FIST team and engineers assisted them in preparation for the 
Threat attack. At the appointed time the enemy battalion 
moved to the attack, supported by massed artillery and close 



air support. Nine kilometers from the friendly position the 
enemy battalion moved from a double march column to a line 
formation, T-62s in the front followed by BMPs and BRDMs 
moving at 15 to 20 kilometers per hour laying a smoke screen. 

The friendly platoon leader was knocked to his knees by an 
explosion caused by prepositioned TNT and demolition cord 
under the hull and in the track of the tank next to his, and then 
triggered electrically by a controller. At a range of 2,500 
meters the T-62s began firing in mass at the U.S. tanks in dug
in position. Individual tanks and APCs who had fired more 
than three times from the same position started receiving mass 
direct fire from the T-62s and Saggers mounted on the 
BRDMs. 

As the range continued to close and the artillery fire kept 
falling in and around the friendly elements, hundreds of 
pounds of C4 and demolition cord exploded on cue and smoke 
pots obscured all vision. The Realtrain devices signaled kills on 
T-62s, green smoke indicated destruction. Jamming blocked 
all frequencies and CS gas stung the eyes of the friendly crews. 

Far above, on a hill overlooking the scene, various com
manders watched the final part develop. The Red Force, now 
smaller in number but continuing to move and fire, closed with 
the friendly platoon. Smoke, CS gas, and dust from the explo
sions soon hid the point blank fighting. 

However, the rather dramatic exercise ended on a happy 
note. After the forces virtually closed to within meters of each 
other in what would have become a very messy situation, the 
exercise was halted. The two forces were aligned opposite each 
other and critiques began. Observations were made by the 
leader, controllers, and the commander of the Red Force. All 
of the teaching points were highlighted and the men with gaunt 
and dirty faces nodded in agreement with lessons learned. 
There were no casualities, no dead men, and no destroyed 
vehicles. They were all winners. The look on the faces of the 
soldiers gave the indication that they had learned, in the most 
basic terms, the following lessons which will stay with them for 
some time: 

• Use time to its maximum advantage. 
• Dig in and camouflage properly. 
• Know the enemy's tactics and capabilities. 
• Make every round count, shoot to kill, and at long ranges. 
• Know your equipment; operate it in smoke, gas, and 

under other extreme conditions. 
• Never fire more than twice from the same position. 
• When moving, move fast, with decision, and stay covered 

and concealed. 
• When the enemy closes to within 1,500 meters of your 

position you had better begin to move. 
• Learn to use and work with your brothers in the infantry, 

artillery, and engineers. 
• Think, develop plans, and organize. 
These lessons were repeated 19 times as each platoon went 

through the exercise. If one or more were violated, the out
come was the same. The defenders were overwhelmed by the 
mass and momentum of the opposing force. Underestimating 
the speed of the battle, waiting too long to move, and not 
using their assets properly were some of the prime weaknesses 
noticed. 

One commander remarked, "I never realized what a fine 
science this has to be. It has to be right the first time. This is 
the best exercise of the active defense at platoon level I've ever 
seen." Then before the controller released the friendly pla-

toon, one young soldier looked out across the desert horizon 
in disbelief as the third echelon of the attack closed to within 
striking distance. 

l<.ed Thrust training support material is prepackaged and 
sent to requesting units from Fort Hood, Tex. Not only is the 
material informative and well prepared, but officers and 
NCOs from the Red Thrust committee will help prepare the 
training and give advice when needed. These gentlemen con
tributed significantly to the development of the 194th Ar
mored Brigade Red Thrust exercise at Fort Irwin, Cal. The 
program has built-in flexibility and can be as difficult or easy 
as one wants to make it. Creativity in developing the exercise 
can play a large part in the amount of realism desired. 

Troop D, 10th Cavalry, with the assistance of the 19th 
Engineer Battalion, used over a ton of explosives and hun
dreds of canisters of smoke and CS to add realism. Modifica
tion kits for APCs and tanks were made by T ASO at Fort 
Knox and shipped to California. Threat tactics were easy to 
learn, and it took only a small amount of time to drill the· Red 
Force unit. Uniforms with special insignia are available, as are 
vehicle markings, a special language, and even identification 
kits for troopers. Finally, the real beauty of the program lies in 
the fact that it is easy to do anywhere in the world, and the 
leadership involved can design the basic exercise any way they 
want to. 

During a Red Thrust exercise, both troops and leaders 
undergo a profound learning experience. Lessons, dramatic
ally highlighted, can become the cornerstone of a small-unit 
training program. Proper use of available time for example 
had more impact than anyone had imagined. The engineer 
support had barely enough time to dig primary positions, 
causing proper use of available terrain to become a critical fac
tor. 

The single most prominent weakness noticed during the ex
ercise was that most platoons remained in position too 
long-sacrificing the mobility needed to continue the active 
defense. It is very easy to become decisively engaged with a 
superior force moving rapidly behind massed direct fires. 

The result, vividly illustrated, is a platoon overrun before it 
can move to alternate or supplementary positions. Everyone 
concerned with the Red Thrust exercise will tell you that the 
mechanics of the active defense must be practiced diligently at 
the lowest level-and that time is a resource not to be wasted. 
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ATTACK HELICOPTER 
OPERATIONS 

Presented at the 19 79 Armor Conference 

by Lieutenant Colonel 
John R. McQuestion 

The attack helicopter is a highly maneuverable, 
sophisticated, responsive, and extremely lethal member 
of the Combined Arms Team. Properly employed, the 
attack helicopter teams can defeat large formations of 
enemy armor and mechanized vehicles at ranges in 
excess of 3,000 meters, thereby providing major unit 
commanders with a destructive antiarmor capability 
heretofore unknown on the mid-to-high-intensity battle
field. 

Attack helicopters organized into teams, companies, 
and battalions are maneuver units plain and simple. 
The direct support and general support relationships of 
lift battalions and Chinook battalions do not apply to 
the attack battalion. We fire and maneuver, and we can 
dominate terrain. It is imperative that units such as ours 
maintain an operational control (OPCON) relationship 
to the commanders of the forward committed brigades 
as a full partner in the Combined Arms Team. 

Attack units must be included in the ground tactical 
plan. It has been my experience, working with some of 
the most combat-ready armored and mechanized 
infantry brigades in Europe, that their total planning 
regarding the employment of attack helicopter is to 
include in their operation order (OPORD) the simple 
statement, "Plan for the use of attack helicopters." 

When the battle begins, commanders will have a 
number of problems that must be solved simultaneously. 
The time to plan for attack helicopter employment ie 
now, while you are drafting operation plans (OPLANS) 
and OPORDS, not when the first armored columns 
begin their attack on your positions. 

We are attack oriented against an enemy on the move. 
Simply speaking, we cannot dig tanks out of trees. That 
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is a mission better suited to tac air, artillery, or infantry. 
A word about unit integrity. I would rather give you 

my entire attack battalion than place a single team 
under your operational control. Doctrine for the employ
ment of attack helicopters is clear on this point. "The 
smallest element which should be placed OPCON to a 
brigade is the company." In many cases the battalion(-) 
may be required, or even the entire battalion. The 
underlying principal to remember here is that the true 
strength of the attack helicopter is the ability to rapidly 
mass firepower which can defeat large armor forma
tions on the move. Guard carefully against piecemealing 
your attack units, thus reducing their value to you when 
the "big kill" presents itself. 

During REFORGER '78 we found that the best way, 
perhaps the only way, to get into the battle, is to 
maintain direct coordination with the ground com
mander. He is the best able to provide the most up-to
date information concerning location of friendly and 
enemy units and the current tactical situations. When
ever possible, I require my battle team captains (team 
leaders) to coordinate with forward committed battalion 
commanders personally. This is not to say that we are 
never OPCON at any lower than brigade level, but that 
vital coordination which must take place can best be 
effected at that level. If the tactical situation is fluid, 
contact will be made over command nets. Failure to 
effect direct coordination with the forward elements can, 
and probably will, result in overflight of enemy 
positions and unacceptable losses to attack helicopter 
elements. 

We are not gunships! The low intensity battlefield will 
not be addressed here. The experiences which most of us 
recall from Vietnam relating to the use of "gunships" 
must be relegated to the past when discussing the 
employment of "attack" helicopters. The tactics are 
different, the enemy is different, the aircraft are 
different, and the environment will be totally different. 

No more driving runs with rockets and machineguns 
blazing away. These have been replaced with antiarmor 
aircraft operating in essentially the same combat 
environment as the tank or APC. We will use nap-of-the
earth (NOE) flight techniques to maneuver into battle 
positions from which enemy armor formations can be 
effectively engaged. 

Offensive operations involving attack helicopters are 
very similar to ground operations in that attack assets 
must tailor their movements to the terrain, use suppres
sive fire, and must know the enemy. Then by operating 
in a terrain flight environment and engaging enemy 
targets at maximum ranges, from concealed positions, 
the attack helicopter can maximize its capabilities and 
drastically minimize its own vulnerability. 

During movement to contact operations, the attack 
units can be held as a responsive reserve to reinforce 
advancing ground units. Attack units will advance in 
bounds 5 to 10 kilometers behind frontline units once an 
area has been cleared. 

Obviously the attack helicopter unit is least effective 
when attacking strong defensive positions. We cannot 
secure and hold terrain. We must attack enemy armor 
formations on the move to insure the best possible 
combat results. 



During the exploitation and pursuit the attack 
company orients not on the terrain, but on the enemy, in 
order to inflict maximum destruction and disrupt efforts 
to reorganize a defense. Ideally attack helicopter units 
are used in the encircling force. They attack the main 
body elements, but avoid and do not become engaged 
with the enemy rear guard. 

During covering force operations, keep in mind the 
principal I mentioned earlier, "Employ attack helicop
ters as far forward as possible." Ideally the attack 
helicopter unit will be working in close harmony with 
the forward air and ground cavalry elements who may 
already be developing the tactical situation. Once 
coordination has been effected with the covering force 
commander, attack teams move from assembly areas to 
holding areas or laager sites. Team leaders receive 
target information from cavalry elements and forward 
battalion commanders. Once this is done, and target 
situations develop, the team leader deploys his team to 
attack positions from which enemy formations can be 

" ... the true strength of the attack helicopter 
is the ability to rapidly mass firepower . . . . " 

engaged. The role of the OH-58 scout aircraft is critical 
at this point since he must visually acquire the target 
and pass the necessary information to the Cobras. Only 
then should the attack helicopter unmask and launch a 
missile. During REFORGER '78, we had a definite 
problem with this technique since the Cobras are 
equipped with 13-power telescopic sight systems and the 
scouts are not. Couple this limitation with reduced 
visibility due to weather and the situation arises 
wherein Cobras are creeping forward to look for targets. 
This of course increases the likelihood of the Cobras 
being acquired as targets by enemy air defense systems. 
Our training must insist upon the scout being the 
primary target acquisition aircraft. The Cobra must not 
be employed in this mode if it is to be preserved for its 
mission as an antiarmor weapon. 

The covering force operation is perfectly complimen
tary to the firepower and maneuverability of the attack 
helicopter. The fluidity of such operations lends itself 
well to a flexible and responsive weapons system 
capable of defeating enemy armor columns at maximum 
stand-off range. 

We are not so naive as to believe that conditions on the 
battlefield will always be such that our aviators will be 
able to pick off enemy tanks at their leisure from their 
secret little "hidey-holes" 3,750 meters away. Smoke, 
rain, fog, and confusion are all conditions that will 
present themselves on a frequent, if not a continual 
basis. The "short shot," or any missile firing less than 
2,000 meters, is a capability of the system. However, 
whether or not the attack helicopter should be there in 
the first place is a trade-off decision which can only be 
made by the forward brigade or division commander 
based upon the tactical situation and the recommenda
tion of his attack helicopter commander. 

The attack helicopter battalion fights the same in the 

main battle area (MBA) as in the covering force area 
(CFA) when they are employed as integral parts of the 
Combined Arms Team. As an alternative, the attack 
battalion can be held as a reserve and committed as an 
independent force against an enemy who has either 
bypassed or penetrated the MBA. Regarding the 
penetration-once the limits and flanks of the penetra
tion have been identified and coordination with ground 
elements has taken place, the attack battalion can then 
attack the penetrating force. 

One experience that we had during REFORGER 
involved the setting up of an armor killing zone created 
when the 1st Brigade, 5th Mech Division allowed 
elements of an enemy panzer brigade to pass through. 
An obstacle lake had been created astride their avenue 
of approach with attack helicopter teams in position on 
the flanks. It was well coordinated and except for the 
fact that the panzer units would not acknowledge the 
artificial lake in spite of what the umpire said, we were 
still able to engage and got credit for numerous Leopard 
tanks and other mechanized vehicles during the battle. 

I mentioned that the attack helicopter was sophisti
cated and lethal. That is true, but it would be hard to 
imagine a piece of equipment that requires more 
logistical backup than the attack helicopter. The huge 
amounts of fuel and ammunition must be kept moving 
forward if the Cobras are to have a mission on the 
battlefield. The main areas of concern are class III and V 
supplies. 

". . . it would be hard to imagine a piece of 
equipment that requires more logistical 
backup .... " 

Each attack company can set up two forward arming 
and refueling points (FAARP) to replenish their Cobras 
and scouts. Usually they are 17-25 kilometers behind the 
forward edge of the battle area, but could be employed 
even farther forward if necessary. Obviously this 
amount of fuel requires a means of getting it forward. A 
dual supply system to provide some flexibility during 
combat operations is recommended. The first of these 
methods is the 5,000-gallon tanker. If each company has 
three tankers they can move fuel forward to F AARPS or 
if the tactical situation doesn't permit, establish a 
forward support base (FSB), somewhere to the rear of the 
operational area. The other method uses CH-47 Chi
nooks. They can resupply forward fuel sites with 500-
gallon fuel bladders when tankers are not able to move 
forward. The two systems are compatible and, to a great 
degree, mutually supporting. 

Ammunition resupply presents much the same type of 
logistical problem. The large quantities of various types 
of ammunition require a continuous flow to keep the 
Cobras firing. The need for at least three 5-ton tractor 
trucks with trailers is anticipated to provide us with a 
ground resupply capability along with the Chinooks to 
give us the flexibility and maneuverability so necessary 
on the modem battlefield. The attack battalion does not 
have Chinooks organic to its structure, therefore, a 
company of CH-47s would be required in direct support 
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to keep the attack battalion's teams and companies 
resupplied. 

At this point it would be useful to discuss some of the 
limitations of attack helicopters, for which you, as 
commanders, should have an appreciation. 

Weather. Aviators have probably been the brunt of 
more jokes about the weather than anything else. Using 
NOE techniques, attack helicopters will be able to fly 
under most weather conditions. If we stay clear of the 
clouds and have at least 1/2 mile of visibility, we can 
launch the attack teams. Obviously if we only have 1/2 

mile visibility we are not going to be able to engage 
targets at greater distances. If you commit Cobras to 
fight under marginal weather conditions it stands to 
reason that you are going to lose more aircraft and crews 
than would otherwise be the case. One technique used 
with success during REFORGER was to launch the 
teams from their assembly areas just as soon as 
conditions began to improve. They would then fly NOE 
to a holding area or laager site, in the vicinity of the 
forward battalions' defensive positions, where they 

", . . operations requiring helicopters at night 
must include plans for illumination . . .. " 

would wait for weather conditions to improve enough to 
acquire targets at reasonable standoff ranges. If the 
weather didn't improve, the team could always fly NOE 
back to their · assembly area. Other advantages of 
laagering forward and shutting down engines, is that 
eyeball-to-eyeball coordination can be effected with the 
battle captain, while the aircraft are conserving fuel and 
waiting for the situation to improve. Additionally, a 
scout aircraft can be launched to reconnoiter the area for 
suitable battle positions and armored kill zones. 

Night flight. The OH-58 scout and AH-1 Cobra are 
proven night flight aircraft, however, neither aircraft is 
presently capable of acquiring targets at night without 
artificial illumination of some type. Therefore, opera
tions requiring helicopters at night must include plans 
for illumination by mortar or artillery fire. In the not-too
distant future we will have our own night illumination 
capability with the 2.75-inch rocket system. The illumi
nation rocket has been fielded for testing and should be 
available soon. 

Time in the battle. This is probably our biggest 
limitation in the employment of attack helicopters. The 
maximum flight time for the TOW Cobra is approxi
mately 2 hours and 20 minutes. NOE flight consumes 
larger amounts of fuel than ·other flight modes, so 
planning becomes even more critical. Tile one-third rule 
of one team on station, one team enroute, and one team 
refueling and rearming will solve many of the station
time problems by providing a continuous overlap of 
attack helicopter firepower. There are other times when 
the one-third rule may be impractical. Let us assume 
that a large formation is being engaged and the 
commander decides to "surge" his attack helicopter 
company, to get all available attack helicopters into the 
battle area simultaneously. The problem is obvious-If 
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they are committed too soon they may have to leave the 
battle station just as they are needed. Once again the 
need for planning in the timely commitment of your 
attack helicopter units cannot be overemphasized. 
Laagering forward and shutting down, if the tactical 
situation permits, can significantly increase the respon
siveness of attack teams. 

''A rule of thumb to keep in mind is a 
12-hour maximum crew duty/flight hour 
day." 

Crew fatigue. Everyone remembers the tremendous 
flying record that our helicopters achieved in Vietnam 
where 15-hour days were not unusual. However, in 
Vietnam, we did not fly NOE, which is extremely 
fatiguing. A rule of thumb to keep in mind is a 12-hour 
maximum crew duty/ flight hour day. As the flight day 
grows longer the vulnerability of the crew to accidents 
increases. The tactical situation must be the ultimate 
discriminator, but keep in mind the physical require
ments of those aircrews-it will pay the commander 
dividends on the battlefield. The OH-58 aeroscout is 
critical to the successful employment of the attack 
helicopter. The scouts conduct preoperation reconnais
sance of attack routes, holding areas, and battle 
positions. The battle captain is the attack platoon leader 
and will normally control the operation of his team from 
the scout aircraft. The scouts also receive target 
handoffs from cavalry or ground units, locate targets, 
and place the attack helicopters in their battle positions. 
Since the scout helicopter is not armed, it makes 
effective use of terrain to shield its movements. During 
the battle, scout aircraft provide local security for the 
Cobras and coordinate any supporting fires such as 
artillery or Air Force tactical aircraft. Since the OH-58 
has fuel endurance in excess of 3 hours, he can provide 
continuous coverage and coordination until the replac
ing attack team is oriented to the battle. The battle 
captain has a tremendous job to do and must rely 
heavily upon his section leaders, who are normally 
located in the other scout aircraft of the attack team. The 
most serious limitation of the scout aircraft currently in 
the inventory is considered to be its lack of a telescopic 
sight system with which to acquire targets . Hopefully, 
the advanced scout helicopter presently on the drawing 
boards will alleviate the shortcoming. 

The AH-1 TOW Cobra. This discussion of attack 
helicopter employment centers on the anti-armor 
capability, and other weaponry of the AH-1 TOW Cobra. 
A brief rundown of its weapon capability may serve to 
bring everything else into perspective. 

Ordnance Range 
8 TOW missiles 3,750 meters 
750 rounds 20-mm 2,000 meters 
28 2.75-in FFAR Less than 1,600 

to 5,000+ 
4,000 rounds 7.62-mm 1,000+ meters 

We have a truly potent weapons system which, if 
employed properly, can provide the commander with 
tank kill ratios in excess of 12:1. • 



T ATTACK HELICO 
OBERT M. JOHNSON 

(The data and opinions expressed in this article are those of 
the author and publication in no way implies endorsement by 
the Department of Defense. Editor) 

W ith the ever-increasing military equipment competition 
between the Soviets anct the NATO forces, professional 

soldiers are constantly searching for all the available informa-
tion on every piece of equipment in the Soviet Army's inven
tory. One Soviet vehicle recently developed and deployed is the 
Soviet Ml-24-A attack helicopter, better known as the Hind
A. 

In this article, I will not only discuss the Hind-A itself, but 
also the current Soviet view of tactical employment of the at
tack helicopter ana future development of the aircraft in 
various support roles. 

With further developments of Soviet tactics, this aircraft 
will play an important role in any conflict on a modern bat
tlefield. 

Armament 

The Hind-A mounts one 12.7-mm machinegun, which is 
flexibly mounted in the nose of the gunner's compartment. A 
basic load of 250 rounds is used during approach and takeoff 
for supportive fire to the landing areas. · 

Three weapons systems can be mounted in each of the wing 
stations or hardpoints. These wings act aerodynamically to aid 

in unloading the main rotor during high-speed flight. They are 
swept at an incidence of 20 degrees and the angle of dihedral is 
16 degrees. The wingtip stations have double rails for the radio 
command-guided antitank missiles of the A T-2 Swatter type. 
The associated aerial is mounted in the nose of the aircraft. 
Sagger missiles can also be fired utilizing the same rails . 

Two inner stations of each wing may accommodate a variety 
of weapon systems. The most commonly used, however, is the 
UB-32 pods, containing 32 S-5-type 57-mm, unguided hollow
charge rockets : Five rockets in the center of the pod are 
possibly used and equipped with fragmentation or chaff 
dispensing warheads. In view of the electronic equipment in
stalled, it also seems likely that the AS-7 Kerry guided missile 
can be carried. 

A variety of other missiles can be used, including the S-16, 
S-21, and S-24. Gun pods could also be mounted, such as the 
GSch 23-mm twin-cannon pod. Bombs of up to 551 .15 pounds 
may also be employed on the wing. 

The Hind poses a great antitank threat with considerable 
firepower when given armB;ment of 4 guided missiles, 128 
unguided hollow-charge rockets, and 250 rounds of 12.7 mm. 

Assuming a penetration of four times the caliber, the S-5 
rockets can penetrate almost 220 mm of steel plate armor. Ef
fective range of the S-5 is approximately 1,200 meters. The 
AT-2 Swatter's range is even more superior; out to 3,500 
meters. 
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Tactical Employment 

The Soviets have increased their interest in the employment 
of attack helicopters in recent years. Their development of tac
tics can closely parallel those of the United States. The basic 
difference observed in the helicopter itself appears to be the 
size of the aircraft. U.S. doctrine has concentrated on limiting 
the size of the aircraft, thereby presenting a smaller target on 
the battlefield. Our attack helicopters also have been given an 
almost singular role, that of being a sophisticated weapons 
platform. 

Soviet views differ somewhat in that their technological 
development has produced a weapons platform capable of car
rying a squad of troops, while able to deliver a considerable 
amount of ordnance. The use of the troops carried on board 
could possibly be to provide security for the aircraft in the 
event that it is shot down by hostile fire . Another theory is that 
the helicopter would be used to airlift troops into rear areas or 
onto special targets where exposure is high and losses would be 
significant if using a larger transport aircraft. 

On the modern battlefield, the Soviets view helicopter 
employment as beginning after the enemy main forces are 
severely disrupted and Soviet units are conducting the ex
ploitation and pursuit. It is reasonable to assume that either at
tack helicopters or heliborne forces would be used in the pur
suit to seize key area installation or to establish blocking posi
tions obstructing the enemy withdrawal or retrograde opera
tion, while the Soviet main forces continue to advance. Upon 
completion of their mission, these heliborne forces would 
either link up with the main body or be extracted. Attack 
helicopters could also be employed to establish ambush posi
tions against an armor threat utilizing the tank killing 
capabilities of the Swatter and Sagger missiles. 

Soviet employment of attack helicopters is similar to our 
doctrine in that they fire from selected positions, exposing the 
aircraft only long enough to fire and track the missile, then 
return to a masked position or assume a new firing position . 
Engagement ranges could be as far away as 3,500 meters with 
an exposure time of approximately 30 seconds. 

Soviet attack helicopters in the armed escort role would be 
used when inserting a motorized rifle battalion (MRB) on a 
bridge site or road junction. The escort would commence with 
the insertion of the troops and continue through phases of the 
operation when vehicles, additional ammunition, and supplies 
are airlifted by heavy-lift helicopters. Prior to initial insertion, 
the armed helicopter would be used to "clear up the area" for 
the following forces. 

It is interesting to note that the Soviet armed helicopters and 
helicopters in general are controlled by the front commander. 
This could severely hamper the responsiveness of the 
helicopter unit. In an immediate support role, the requests 
could arrive too late to be of adequate and timely use. 
Although the Soviets use a modified radio procedure from the 
one we are used to, (all units of a battalion are on the same 
net), the responsiveness of the attack helicopter could not help 
but be affected . On the other hand, U.S. doctrine has been, 
and should continue to be, that close coordination is required 
between the ground, frontline unit commander, and the attack 
helicopter for maximum utilization of firepower. 

Soviet heliborne forces are considered to have the capability 
to land an MRB 80 to 150 km in the enemy's rear area to 
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GENERAL CHARACTERISTICS 
CREW 

DIMENSIONS 
FUSELAGE LENGTH 
ROTOR DIAMETER 
SPAN OF WING STORES 
WEIGHTS 
EMPTY WT. 
MAX FUEL LOAD 
MAX TAKE OFF WT 
POWEAPLANT 
NUMBER AND 

DESIGNATION 
TYPE 
TAKE OFF POWER 
CRUISE POWER 
PERFORMANCE 
MAX RATE OF CLIMB 

VERT AND OBLIQUE 
SERVICE CEILING 

IGE/OGF 
MAX SPEED 
CRUISE SPEED 
COMBAT RADIUS W/MAX 

FUEL 
COMBAT RADIUS W/MAX 

PAYLOAD 
AVIONICS 
RADAR AND FIRE CON· 

TAOL 
IFF 
MISSILE OPERATION 

NAVIGATION 
RADIO COMPASS 
RADAR AL Tl METER 
BEACON RECEIVER 
ATC/SIF 
ILS 
GYRO COMPASS 
SHOAT RANGE NAV 

SYSTEM 
COMMUNICATIONS 
VHF 
UHF 
INTERCOM 

T6ROP TRANSPORT 
APABILITY 

ROTOR SYSTEM 
MAIN ROTOR 
TAIL ROTOR 

HYDRAULIC SYSTEM 
CREW PROTECTION AND 

SEATING 

FUEL TANK LOCATION 

LANDING GEAR 

ARMOR PROTECTION 

WEATHER CAPABILITY 

3-PILOT, CO-PILOT, 
GUNNER 

4-PILOT, CO-PILOT, GUN· 
NEA, FO/NAVIGATOA 

19.3M 
17.05M 
7.40M 

4700 KG 
2900 KG 
8400 KG 

2 GLUSCHENKO GTD 3F 
MOD 

SHAFT TURBINE 
1500 HP 
1000 HP 

8.8/12.5M/SEC 

4500/2200M 
310 KM PEA HR 
295 KM PEA HA 

360 KM 

90 KM 

RADAR FOR FWD 
MACHINE GUN 

SRD2M 
CMD GUIDANCE TRANS 

FOR AT-2 SWATTER 

AAL15 
AV-5 
MPR 56P 
SOD 57N 
SP 50 
GIK-1 

ASBN-25 

LANDYSK 5 
Ml KRON 
SPU-7 
8-12 LIGHTLY LOADED 

CBT TROOPS 
(16) LIGHTLY LOADED CBT 

TROOPS 

5 BLADE, RIDGED ROTOR 
3 BLADE, FULLY 

FLAPPING 
MAIN AND AUX 
PILOT AND CO-PILOT SIT 

SIDE BY SIDE, GUNNER 
SITS IN FRONT OF THE 
FLIGHT STATION PAO· 
TECTED BY A 
BALLISTIC PERPLEX 
SHIELD. 

ONE TANK LOCATED IN 
AFT CABIN HAS ARMOR 
PROTECTION, POSSI· 
BLE FUEL STORAGE IN 
BELLY OF MAIN CABIN. 

TRICYCLE TYPE, FULLY 
RETRACTABLE, 
HYDAAULICALL Y 
CONTROLLED. 

FUEL TANK IN REAR CGO 
COMP, STEEL PLATE 
ON FORWARD FRAME 
OF FUSELAGE FOR 
PROTECTION AGAINST 
FAOt.ITAL-HITS. 

IFR/NO OXYGEN SYSTEM, 
DEICING SYSTEM AND 
HEATER-BLEED AIR. 



Mi-24 ("Hind A") 

destroy ammunition dumps, neutralize nuclear sites and com
mand posts, or to disrupt lines of communications. Normally, 
staying time for these forces is not expected to exceed 24 
hours, but could possibly be extended to 48 hours. 

Another possible role for the Soviet attack helicopter is that 
of a scout aircraft. With the current organization of the Soviet 
forces, however, this is not expected to be a major role because 
both their ground and tested air units are more specifically 
oriented and equipped for this mission. The air-to-air role has 
been planned by the Soviets and could be expected on the 
modern battlefield. In this concept, the primary target for the 
attack helicopter is another helicopter or slow moving aircraft . 
However , the engagement of high performance aircraft cannot 
be ruled out. 

Future Developments 

As the Soviets further exploit new tactics in helicopter 
employment, several new developments in the design and 
capabilities of their rotary wing aircraft have been observed. 
The HIND-D, is an updated version of the HIND-A. Wing 
station armament is basically the same for the HIND-D which 
also fires 57-mm rockets and the Swatter missile. Some sources. 
have suggested tbat the HIND-D only fires the new fire-and
forget missile . 

Seating in the Hind-D has been modified so that the pilot 
and co-pilot now sit tandem. This is possibly an effort to 
minimize the target silhouette that the HIND-A presented with 
its wide fuselage. The HIND-D also is capable of carrying up 
to six lightly-loaded combat troops. 

All models of the HIND can carry another basic load of am
munition in lieu of the troops. This adds to the firepower 
capability of the aircraft . It is important to note that when 
considering employment of attack helicopters, the amount of 
fuel carried can be as limiting a factor in regard to the staying 
power of the aircraft as is the amount of ammunition that is 
carried. 

The Soviets have experimented with a new fire-and-forget 
missile with a range of up to 8 km. This missile has three 
guidance sensors with optical contrast and a TV seeker in the 
nose. The HIND could follow the missile to the target. The 
fire-and-forget missile may also have an altimeter measuring 
height above terrain for a low-level approach to the target. 

This missile can also be picked up by the helicopter sensors and 
guided terminally to the target. 

Nap-of-the-earth flying is stressed in Soviet training for 
helicopter forces as a means of survival on the battlefield. 

Some of the special features of the HIND include bullet
proof, flat, antiglint cockpit windows, blade and tail rotor 
deicing systems, and twin turbine engines. 

Logistical support for the helicopter seems to be geared 
around a war environment. The Soviets have studied statistics 
based on the U.S. involvement in Vietnam and determined 
that helicopters have an extremely short life in combat. Enemy 
fire and operational failures are prim.: considerations in the 
production of Soviet helicopters. The U.S. lost 4,869 
helicopters in Vietnam; 2,281 due to hostile action and 2,588, 
or 53 percent, to operational failures. Based on these statistics, 
the Soviets accept a durability life of from 100 to 500 hours per 
aircraft in combat. They strongly believe that the war will not 
last much longer than that. Therefore, a highly durable air
craft will not be required. This contrasts sharply with the U.S. 
practice of fine tuning the helicopter to achieve a highly effi
cient and cost effective machine. 

With the advent of new tactics and a continuing study of air
mobile operations, the Soviets can present a major threat 
through the use of helicopter forces. Camouflaged Soviet 
Hinds have participated in maneuvers with tanks recently. 
Operations of this nature only emphasize the important role 
Soviets foresee in the development of an attack helicopter . 
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CREW QUALIFICATION COURSE 
by Major V. Paul BHnnan 

A recurring complaint heard around cavalry squadrons in
volves the tooth-to-tail ratio involved in the Tank Crew 

Qualification Course (TCQC). The complaint is that roughly 
five-sixths of the unit supports the one-sixth, the tankers who 

-are firing. All leadership and evaluation focuses on how well 
tank gunnery is progressing. Meanwhile the nontankers in the 
unit are tasked as range guards and for other range support. A 
cavalry squadron has four or five major combat MOSs. Each 
one of these separate MOSs is usually subgrouped into a crew. 
These crews are expected to be independent, spirited, and to 
operate ovi:r wide distances, many times out of contact with 
friendly elements. Each crew must be fully confident in its 
ability to fight, survive, and win its independent battles and 
skirmishes. Therefore, the gunnery training in the squadron 
must go deeper than TCQC and emphasize a systematic and 
periodic program designed to inv9lv_e all of the unit ' s combat 
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crews and combat service support (CSS) elements. 
The 1-10 Cavalry at Fort Carson decided to reorient its gun

nery program and had all its crews negotiate a Table VII-type 
course once each quarter . The program was called the Crew 
Qualification Course (CQC), to emphasize the total gunnery 
picture in the squadron, while not slighting tank gunnery. This 
article is an explanation of what the unit did to prepare the 
program, what the course consisted of, the results, and the 
lessons learned. The article is written from a data base of four 
highly successful quarterly gunneries from July 1977 to June 
1978. For non-cavalrymen this article's philosophy is every bit 
as applicable to an AG unit, an artillery battery, an armor or 
mechanized infantry company as to a cavalry organization; the 
difference being mainly in scope of training . 

The cavalry by its very mission and organization has one of 
the most complex training challenges in the Army. Its platoon 



leaders and troop commanders are faced with organic com
bined arms teams at the platoon level. This problem is par
ticularly pronounced as regards live-fire training. Mortarmen 
go off to mortcir points, scouts and infantry to scout courses or 
ranges, tankers to the tank tables, and the air cavalry 
somewhere else. It is a rare occasion that one group gets to see 
the other practicing their profession in a live-fire situation. 
This separateness does nothing to contribute to the integration 
of the unit, either in the ground-to-ground or air-to-ground 
sense:· Moreover, numerous other problems are introduced. 
The unit's leadership is scattered in all directions monitoring 
and evaluating training. The CSS personnel are spread thin 
trying to keep up with all the action. Another solution is to 
simply rotate 'emphasis on scouts one week, mortars the next, 
and tankers during TCQC. But are these two solutions to the 
complex training problem the only way of looking at the situa
tion? 

The answer, of course, is no! The 1-10 Cavalry tackled this 
training problem by first outlining its gunnery objectives. The 
primary objectives were to: 

• Improve readiness through improved gunnery. 
• Provide a periodic, systematic approach to gunnery. 
• Promote combined arms familiarization at the platoon 

level. 
• Increase crew confidence in their basic load items and 

wt:apons. 
• Enhance air-ground integration. 
Secondary objectives were to: 
• Construct a single range that would allow accomp

lishment of the above objectives while increasing training ef
fectiveness and decreasing range overhead (economies of scal
ed ranges). 

• Improve load planning. 
• Promote crew drill effectiveness. 
• Enhance NCO leadership. 
• Force the use of the Soldiers' Manual. 
Once all the objectives were established the research process 

through past and present Army range regulations began. How 
many of our objectives could be accomplished concurrently on 
one range, and could a range be found suitable to our pur
poses? After much work and coordination with G-3 and Range 
Division, permission was obtained to · "creatively tailor" and 
amalgamate several ranges to achieve the desired objectives. 
The work done by the squadron's air cavalry troop was par
ticularly important in preparing for aerial gunnery. Aerial gun
nery had not been conducted at Fort Carson in recent 
memory. The air cavalry troop had to fly to Fort Bliss, Tex. 
All the coordination and tailoring paid off, especially re
garding range overhead, since amalgamation of ranges and 
careful selection of firing points totally eliminated manned 
range guard posts and considerably reduced tower, ammuni
tion, and detail personnel requirements. 

While the above coordination was going on, equally impor
tant contact was maintained with G-3 ammunition forecasters. 
Since the specific types and amounts of ammunition required 
were not all stocked or were not stocked in sufficient quantities 
at the ammunition supply point (ASP), unit ammunition 
forecasts, combined table of allowances (CT As), and G-3 ap
proval had to coincide to be ready for firing. Contact was also 
maintained with Division Artillery and Range Control since 
the aerial gunnery portion of the range would close down 
many artillery and other firing points. It was the squadron's 

desire to keep these conflicts to a minimum. 
After 3 months of effort, physical preparation of the course 

began. Engineer reconnaissance took place a full month prior 
to live firing, followed by extensive target and range prepara
tion. Bunker targets, defilade firing positions, erection of steel 
targets, berms, road grading, collection of scrap, and con
struction of the ASP were all completed. 

The target system also was built to: 
• Provide a variety of targets so each crew could engage dif

ferent ones. 
• Place the targets out at realistic ranges in realistic forms 

(CONEX containers partially buried as bunkers). 
• Harden targets to prevent time loss due to frequent target 

replacement and therefore eliminate target details. All targets 
were either steel or backed by steel (wooden panels backed by a 
CONEX for truck targets) . . Even the personnel targets were 
55-gal. drums. An added benefit of the steel targets was the 
crew's ability to realistically sense the effects of their fire . 

Over 100 crews, ground, air, and CSS, negotiated the CQC 
once a quarter. Each quarter the training varied as different 
items of interest were emphasized. These items became the im
mediate training objectives in addition to the major continuing 
objectives. For example, the second CQC emphasized hand 
grenades and claymore mines, the third emphasized fougasse, 
and the fourth : mine warfare, the Molotov cocktail, and the 
M-202 four-shot flame launcher. By the end of the fourth 
CQC a sample crew would take over 2 hours to complete the 
course. The drawing accompanying this article is based on 
photographs made on various CQCs. 

Now is probably the time to ask, "Does all this really mat
ter? Is this just another unit's way of blowing its own horn? 
Haven 't other units accomplished basically the same 
training?" The answer to all these questions is probably yes, 
but also forcefully NO! The important points here are for the 
interested trainer to receive input from other sources on how 
they conduct training and to note the scope and intensity of 
training that can be achieved once imagination and prepara
tion are put into the program. The principal difference that 
separates the CQC from other gunnery programs is the degree 
of seriousness in which the program is undertaken. From this 
emphasis grows the quality of the training, its scope and inten
sity, and the conviction to conduct the training on a regular 
basis to sustain it. 

Let's follow a sample crew through a CQC, catalog the 
benefits, and gain an appreciation for the scope and intensity 
of training. A month before the live-fire phase of the CQC a 
letter of instruction (LOI) is published outlining the specifics 
of the course, in particular any new items of training interest 
since the last CQC. This document is a statement of the train
ing objectives with references and includes a general range 
schedule. (After the first CQC, all other coordination was 
handled by SOP and subsequent LO Is were· about two p1iges 
long.) Trainers down to crew-level begin the preparation and 
training process based on information contained in the LOI. 
Training Extension Course tapes and Training Aids Support 
Center training devices iri particular prove most valuable. 

With the basic preparation completed_ (crew drill/immediate 
action, weapons/vehicle maintenance, load plans, special 
classes/ hands-on training), the entire squadron moves to the 
field . Depending on the firing schedule, an individual crew 
may find itself conducting field training first, then firing, or 
vice versa. This schedule confirms the need to continue 
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maintenance in order to have working weapons and vehicles . 
Crews scheduled later in the firing have the opportunity to 
conduct more field training. To prevent maintenance and safe
ty problems on the course, each crew receives a safety and 
maintenance technical inspection from squadron before mov
ing to the ASP/rearm pad. 

At the rearm pad/ ASP each crew loads the authorized 
amount of munitions. As an interesting training sidelight, the 
crew receives an appreciation of how the ammunition is sup
plied, not just the usual types of small arms but also grenades, 
LA Ws, and demolitions. The crews and squadron combat ser
vice support (CSS) personnel get a much better feel for the 
transportation problems involved with class resupply due to 
the variety of ammunition. The 30 different line items issued 
to each crew is a reflection of the authorized basic load. The 
course is oriented on the basic load to: 

• Give the crew the approximate amount of ammunition by 
type and quantity similar to its basic load so it can appreciate 
how much it would have to include in its load plan. 

• Allow the crew to have the same variety of weapons it 
would normally have to engage various targets . 

• Give the crew experience in carrying and employing all 
these munitions . 

The crew loads the ammunition per their load plan and 
moves to the start point for a final briefing and weapons test. 
Generally at this point the crew has the opportunity to watch 
other crews in the platoon negotiate the course. Thus tankers 
can watch infantry, scouts watch mortarmen, etc., and all gain 
an appreciation for the others' skills. When the crew's time ar
rives to begin the course, it has a certain feel for what to expect 
and what mistakes are being made. The course is designed with 
this in mind and could be altered to make each run somewhat 
different. The crew then picks up its assistant instructor (Al), 
safety officer, and medical corpsman, and the run begins. 

During the maneuver phase of the CQC, various situations 
are presented which require individual or crew immediate ac
tion. Certain situations are obvious as the crew is called upon 
to cover employment of a LAW team or maneuver against a 
bunker. Other times the crew places suppressive fire on distant 
targets; still other actions require only reporting. Other situa
tions call upon the driver alone to use his weapon or the loader 
his submachine gun. A crew member on the TOW may be re
quired to dismount with his M-16 and fire at a relatively close 
target to test Individual reactions. Figure 1 gives a sample 
target engagement sequence while figure 2 shows weapons 
used. Note that mortarmen fired the mortar on hip shoots or 
direct lay while negotiating the course. 

Because of the range design, normally other live-fire training 
is conducted within ear-, eye-, and nose-shot of the crew on 
the course. These other activities are manifestations of sounds, 
sights, and smells that occur on the battlefield and give crews a 

Flgul'91. S.mple Engagement Sequence (ScouUlnf•ntry). 

1. Enemy truck at 800 meters. 
2. Enemy machlnegun/troops (multiple engagement). 
3. Enemy troops at 800 meters. 
4. Single enemy soldier at 25 meters (driver/rifleman 

reaction target) 
5. Enemy APC/tank •t 200 meters. 
6. Enemy bunker/truck (multiple engagement). 
7. Enemy troops/bunker (multiple engagement). 
8. Moving enemy truck at 800 meters. 
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Flgu,. 2. WNponllmunltlona Employed. 

Munitions 
Type Crew Weapons Used Employed 

Mech Inf M-16 rlfle, cal. .45 pistol, Hand grenade, 
cal .. 50 MG, M-60 MG, M-21 AT mine, 
M-203 GL, M-202 flame M-18 claymore 
launcher, LAW mine, 

fougasse, 
demolltlons, 
Molotov 
cocktall, trip 
flare, 
bangalore 
torpedo. 

Scout Same as above, TOW Same 
(as authorized) 

Mortar Same as mech Inf less Same 
M-60 and M-202; 
4.2-lnmortar (HE, WP, 
and ILLUM) 

Sheridan M-219 coax MG, cal. .50 Same 
MG, main gun (HEAT 
and CANNISTER), 
mlsslle (selected crews), 
M-3 subMG, cal. .45 
pistol, smoke grenade 
launchers 

Aerlal Recon Same as mech Inf less Same 
Pit cal .. 50 MG 

Scout-Wpns 40-mm GL, mini-gun, Same 
Team 2.75-ln FFAR, cal. .38 

pistol 
Red eye M-16 rlfle, cal. .45 pistol, Same 

LAW 
Grnd Survl. Same as mech Inf less Same 

Radar M-60 MG and M-202 
Recovery Same as mech Inf less Same 

M-60 MG, M-202, M-203; 
M-3 subMG 

Cbt Svc Spt M-16 rlfle, cal . . 45 plstol , Same 
LAW 

Abbreviations: AT-antitank; FFAR-free-fllght aerlal 
rocket, HE-high explosive; IL· 
LUM-lllumlnatlon, GL-grenade 
launcher; LAW-light antitank weapon, 
MG-machlnegun; TOW-tube-
launched, optically-tracked, wire-
guided; WP-white phosphorus. 

better feel for what they will encounter in combat. Specifical
ly, Cobras and door gunners of the air cavalry troop could be 
seen and heard firing on a neighboring lane while troop mor
tarmen fired their missions at targets forward of the vehicle on 
the course. Infantrymen preparing for their turn could be 
found practicing with live LA Ws and 40-mm grenade laun
chers next to' the course road. Meanwhile, explosions from 
demolitions, mines, hand grenades, and fougasse could be 
seen in the distance. 

When the crews finish the maneuver phase of the CQC, they 
proceed to a series of stations that test their knowledge on 
other items in their ammunition basic load . While it's ideal to 
employ many of these items during the maneuver phase, such 
an arrangement unnecessarily lengthens course time. Figure 3 



Figure 3. Stylized Course Layout 
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shows a stylized course layout. These stations include demoli
tions, live autipersonnel and antitank mines, hand grenades, 
fougasse, Molotov cocktails, M-202 flame launchers, trip 
flares, and booby traps. Each crew also has the opportunity to 
test fire the AK-47 during this phase. 

It must be emphasized that all crews in the squadron under
went a maneuver phase that was keyed to the weapons they 
would normally use . Then all crews went through all other sta
tions. 

Another important feature of the CQC was the rank of the 
monitors at these stations. Note that the word "monitor," not 
"instructor," is used . These monitors were all junior enlisted 
personnel expert on the particular area involved. Their func
tion was to monitor the crews' preparation and employment of 
the munitions. If they had to step in, these monitors provided 
basic peer instruction . The obvious benefit of this type instruc
tion was the lessening of the mystery involved in the task 
because the crew was aided by a peer, not a senior sergeant or 
officer. Classes were not taught on the range, although the 
monitors were prepared to do so. The crew commanders were 
expected to have already taught their subordinates the 
necessary skills to complete the stations . 

In evaluating the crew's performance, ARTEP and Soldiers' 
Manual standards, modified where necessary, were used . 
More importantly, you could tell from the crews themselves 
how they had performed. The soldiers know when they did 
well, and their evaluation was usually correct. Weak crews had 
the opportunity to tackle the course again and improve their 
skills. Feedback for the crews came immediately through oral 
debriefings by the Ais. Unit trainers received feedback by 
means of marked scoresheets and later with detailed after
action reports including lessons learned and training short
comings noted . These training shortcomings were continually 
reinforced and emphasized on future CQCs. 

The quarterly CQCs provided the unit with many benefits . 
Particularly satisfying were the following features: 

• Growth in confidence gained by the crews in their own 
ability and the effects of their weapons . The periodic nature of 
the CQC reinforced that confidence and retarded training ero-

sion. 
• Growth of crew commanders as the first level trainers of 

their crews . 
• Greater appreciation of the requirement for and purpose 

of crew drill. 
• Steady maintenance improvement in weapons and fire 

control equipment due to quarterly firing. 
• Workability of combat zeroing on the tank-applying 

established or emergency zero and firing one confirmation 
round. 

One of the most satisfying features of the CQC, and perhaps 
the best indicator of the strengths of the program, was the in
dividual and small unit attitude toward training. The CQC was 
viewed as a challenge and the variety of situations presented 
sparked interest in doing the preparatory training. Using live 
munitions also spurred interest, since the danger factor was 
always present. Soldiers and their crew commanders were 
observed researching Field and Soldiers' Manuals in order to 
answer "how-to" questions. They were also eager to suggest 
new activities for subsequent CQCs. The interest and pride in 
training accomplishments finally resulted in the squadron's 
publication of a booklet that included many of the pictures of 
the CQC training. 

While the CQC was an unqualified success, major problems 
reoccurred that were difficult to solve; primarily due to new 
personnel. Specifically these problems included: 

• LAW and 40-mm grenade gunnery. Range estimation is a 
key skill and it can come unly through known-distance range 
estimation on like terrain. 

• Reaction to events. Try as we could to emphasize speedy 
reaction, this particular feature is a function of first level 
leadership while on dry runs. If the leader isn't enthusiastic 
and doesn't "play the game," his crew's reaction on live-fire 
exercises suffers. 

• Standard Operating Procedure. A crew has to have its 
own detailed SOP. Does PFC Smith always fire the LAW since 
he's the best LAW gunner? If so, who then takes over the 
M-203? 

• Physical Training. A small percentage of soldiers on the 
CQC were observed vomiting after fire and movement, or be
ing so out of breath from physical exertion that they were 
unable to give coherent spot reports over the radio. 

Hopefully this article will provoke thought among other 
trainers on one means to accomplish crew live-fire training. 
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AIR DEFENSE ARTILLERY 

by Lieutenant Colonel Richard B. Wessling 
with Major Charles C. Walden 
and Wilfred H. Steward 

This article is based on a presentation by Lieutenant Colonel 
Wessling at the Armor Conference, 17 May 1979, Fort Knox, 
Ky. Major Walden and Mr. Steward are members of the Staff 
and Faculty of the U.S. Army Air Defense School, Fort Bliss, 
Tex. Ed. 

To the ground gainer-the tanker and the infantryman-Air 
Defense Artillery must present something of a puzzle. Why is 
it here? What does it do? Why should we bother with it? These 
questions arise from the fact that most ground gainers come 
into contact with ADA only in a training environment when 
there is no air threat and the training exercise is carried out 
without interference from the air. This environment, however, 
is totally unrealistic. The air threat is difficult and expensive to 
simulate realistically in a training environment and, conse
quently, it is convenient to sort of ignore it. That attitude does 
not change the facts of life; the air threat to the ground gaining 
force is real and serious and that's why ADA is there. 

The battle scenario that follows illustrates where ADA fits 
into the picture and answers the questions of why it is 
there-what it does and why you should bother with it. To 
understand the action, you first need to know something 
about how air defense Weapons are employed. 

The employment of air defense weapons is derived from the 
characteristics, limitations, and capabilities of the weapons 
themselves; the nature of the air threat; the character of the 
battlefield; and the tactics, composition, and scheme of 
maneuver of the supported force or defended asset. These con
siderations evolve into four basic doctrinal principles and five 
employment guidelines that define how the air defense force is 
structured, how assets are allocated, and how weapons are 
employed. 

The doctrinal principles are: 
MASS-Allocate enough weapons to defend adequately the 

force or asset. Don't skimp on weapons; half a defense is 
worse than no defense at all. 

MIX-Employ a complementary mixture of weapons . 
Structure the defense such that the limitations of one weapon 
are offset by the capabilities of another. 

MOBILITY-Employ weapons that have a mobility equal 
to that of the defended force. If air defense weapons can't 
keep up, they can't defend. 

INTEGRATION-Integrate air defense into the defended 
force. Air defense does not sit out on the side, and air defense 
does not defend itself. It becomes a part of the defended force 

and it responds to the force commander's needs and scheme of 
maneuver. 

The employment guidelines are: 
WEIGHTED COVERAGE-Design the defense to concen

trate fires toward the enemy's most likely avenue of attack. 
However, insure that all-around coverage is maintained. 

EARLY ENGAGEMENT-Position weapons so that they 
can engage the enemy before he can release his ordnance. 
Revenge is sweet but it does not protect the defended force or 
asset. 

DEFENSE IN DEPTH-Position weapons to subject the 
enemy to increasingly lethal fires as he approaches the de
fended force or asset. 

MUTUAL SUPPORT-Position weapons so that they are 
mutually protecting; i.e ., the engagement zone of one weapon 
covers the dead zone of an adjacent weapon. 

OVERLAPPING FIRES-Position weapons so that their 
engagement zones overlap to preclude gaps in the defense. 

These principles and guidelines have resulted in the fielding 
of a complementary family of air defense weapons. 

The small but highly lethal and very mobile Redeye guided 
missile system is organic to combat maneuver battalions and 
moves with the maneuver companies to provide an immediate 
response to air attack. 

The Vulcan air defense gun and the Chaparral air defense 
missile are organic to the division air defense battalion . Highly 
mobile Vulcan moves with the mechanized force and augments 
Redeye in defending against the low-altitude threat. The less 
mobile Chaparral defends critical division assets behind the 
FEBA from low-altitude attack. 

The fires of these short-range air defense (SHORAD) 
weapons are complemented by the low- to medium-altitude 
fires of a Hawk missile battalion deployed in direct support of 
each committed division. Hawk platoons are positioned to ex
tend coverage well beyond the FEBA and tend to force threat 
aircraft to the low-altitude regions where they are vulnerable 
to the fires of forward SHORAD weapons or to fly at such 
high altitudes that they are not a threat to the ground force. 

Rear area, high-altitude coverage is provided by Nike Her
cules air defense missile systems assigned to the corps or 
theater army. These weapons can engage threat aircraft forced 
to high altitudes by the forward SHORAD and Hawk 
defenses, and they counter the high-altitude strategic bomber 
threat. Now let's see how all this looks in action. Consider the 
following situation. 
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It was 0945. First Lieutenant Cox was in a somber mood as 
he reflected on the events of the past few days. So much had 
happened! 

It was only last Sunday when the platoon leader, 1st Pla
toon, A Battery, 6th Battalion (Chaparral/Vulcan), 59th 
ADA, was awakened in his BOQ and received the news that 
the Soviets had launched a general attack against NA TO 
forces defending West Germany. 

It is now Wednesday and, instead of a week's leave in Gar
misch, Cox is with his platoon in direct support of Team 
Alpha. His mission is to provide air defense for that company 
team as it leads Task Force (TF) 2-76 Mech's attack against the 
Soviet Forces north of the Rauhe Ebrach River. 

Initially, NATO forces, outmanned and outgunned, had 
given ground in all sectors. Losses were heavy on both sides. 
The defensive action near Katlerback on Monday resulted in 
the loss of a tank battalion as well as an entire mechanized in
fantry company. On that day, Lieutenant Cox felt the full fury 
of ground combat for the first time. His platoon had been 
placed in direct support of Team Bravo, TF 2-12 Armor, 

which was defending from a battle position in the vicinity of 
the Soviet breakthrough. 

Watching from a ridge line on which he had his CP, he 
could see the smoke screen that covered the valley, the result of 
an intensive Soviet artillery barrage. He saw the tanks of the 
Soviet mechanized regiment as they left the cover of smoke 
and moved directly into our defensive positions. The counter 
fire was fierce. The Soviet artillery fire lifted and four Soviet 
fighters attacked the fortified positions. Their direct fire 
weapons kept our forces pinned down. 

It was at this time that Lieutenant Cox saw ADA in action 
for the first time. One of the fighters exploded in a burst of 
flame, a direct hit by a Hawk missile. Almost at the same time, 
another of the fighters fell victim to one of his Vu/cans. The 
remaining two beat a hasty retreat. 

The battle intensified, there was a blur of activity-bullets 
and rockets filled the air for several intense minutes . Tanks 
fired from covered positions. Riflemen and mortars laid down 
round •fter round on the advancing tanks. And then, the 
Soviet turces wavered and stopped. It was the high watermark 
ur the 'Soviet advance . A Few tanks turned and retreated but 
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many remained on the battlefield, a mass of burning hulks. 
NATO forces were finally holding, but it had been at a ter

rific cost to the defenders. The 19th ACR, the VII Corps 
covering force, had suffered 65 percent casualties since Sun
day. The 25th Mech, parent division of Lieutenant Cox's ADA 
battalion, had suffered a 15 percent loss of personnel and 
equipment. This comparatively low loss was due to superior 
target servicing techniques and well concealed defensive posi
tions . 

Lieutenant Cox's platoon had come through unscratched. 
However, three of A Battery's other Vu/cans had been 
destroyed and the Redeye section leader working with the A 
Battery's 3d Platoon had been killed. 

The list of hostile aircraft destroyed in the division area was 
impressive. Besides the Su-17 Fitter that his platoon had 
destroyed, A Battery's Vu/cans had destroyed three other 
fighters. He had seen Hawk missiles destroy a Soviet recon
naissance aircraft and four jets. The Redeye section from the 
2-12 Armor, accounted for three Hind helicopter kills and one 
MiG-27. Small arms fire from the ground gainers had knocked 
down two helicopters and a light reconnaissance aircraft. Six
teen aircraft, all in all, not a bad score. And everybody con
tributed to it, the supporting Hawk unit, the Redeye teams, 
and tankers from 2-12 Armor, as well as the Vu/cans. 

The NATO forces had already started to regroup. Cur
rently, the 25th Mech Division is defending along a line south 
of the Rauhe Ebrach River above Nurnberg. The division is 
opposed by a Soviet Combined Arms Army (CAA). The CG, 
VII Corps has directed that the 25th Mech attack to secure ob
jectives on the north bank of the river. The 19th ACR, which 
was reconstituted as a squadron with two howitzer batteries, 
has been attached to the division and will be held in reserve. 

The 2d Brigade has been designated to make the main at
tack. The brigade will attack in a column of battalions. TF 
2-76 Mech will be the lead battalion. Its mission is to secure 
objective MUSKET and be prepared to maintain the momen
tum of the advance. 

A Battery, 6-59 ADA, has been placed in direct support of 
the 2d Brigade and the first platoon has further been placed in 
direct support of TF 2-76th Mech. The Commander, TF 
2-76th Mech, informed Lieutenant Cox that his air defense 



priority was Team Alpha which was to lead the task force . 
Considering the principle of MASS, Lieutenant Cox assigned 
all four of his Vulcans to support Team Alpha. 

To achieve MASS, at least four Vu/cans must be employed 
in the defense of a single asset. Although Lieutenant Cox 
would liked to have had Vu/cans with each of the task force's 
company teams, he had only four Vu/cans available. As Team 
Alpha was critical to the success of the operation, providing 
Vulcan protection to that team satisfied the task force com
mander's first air defense priority. 

Lieutenant Cox reviewed the air defense weapons that 
would be available to assist Team Alpha. 

Besides his four Vu/cans, Team Alpha had a Redeye team 
from the task force's Redeye section and the automatic 
weapons and small arms of the company team to engage low
flying hostile aircraft. 

The Hawk battalion in direct support of the division (4-517 
ADA) would supply low- to medium-altitude coverage of the 
operation. The Hawk unit was a "triad" battalion; that is, 
each firing battery had three fire units-a base platoon and 
two deployable platoons. Battery C would position its fire 
units to insure that TF 2-76 (including Team Alpha) would 
have continuous coverage during the attack. 

High altitude air defense coverage of the entire division area 
would be provided by 2-202 ADANike Hercules, which was in 
general support of VII Corps. Nike Hercules batteries could 
also provide extremely accurate, long-range, guided missile 
surface-to-surface fires if required. 

Even though only the DS Vulcan platoon and one Redeye 
team were with Team Alpha, the team was receiving low- to 
medium-air defense from the Hawk battalion supporting the 
division and high-altitude air defense from the Nike Hercules 
battalion supporting the corps. This complementary MIX of 
weapons, each compensating for the limitations of the others, 
would not only provide an air defense umbrella over Team 
Alpha but they would also be INTEGRATED into the theater 
air defense battle. 

The commander, TF 2-76 Mech, included Lieutenant Cox in 
his operation briefings. He also gave Lieutenant Cox opera-

t10nal control of the Redeye team that was placed in direct sup
port of Team Alpha. This allowed Lieutenant Cox to IN
TEGRATE the air defense into the maneuver plan of Team 
Alpha. It also provided a gun/ missile MIX for the air defense. 

Although the division ADA battalion also has 24 Chaparral 
missile systems, these weapons are normally used to defend the 
less mobile division assets (trains, TOC, supply installations). 
The reason for this is that Chaparral cannot fire while moving. 
Even though Chaparral, like Vulcan, has the MOBILITY to 
keep up with an advancing maneuver force, it takes about 2 
minutes to prepare Chaparral for firing once it has stopped 
moving. Vulcan, on the other hand, can befired while moving 
and can, like Redeye, react immediately to a hostile air attack. 
This makes Chaparral the best weapon to defend the less 
mobile assets. 

The squawking radio broke the silence and captured 

Lieutenant Cox's attention. A friendly air strike was inbound 
and the early warning system was relaying the information. 
The forward air controller (FAC) directed the A-IO to attack a 
Soviet tank column moving south toward Team Alpha. 
Friendly artillery stopped firing as the A-10 passed over 
toward the Soviet tanks. The AD weapons control status 
WEAPONS HOLD was announced. This restricted AD 
weapons from firing except in self-defense. 

The ADA platoon sergeant, Sergeant Todd, had just re
ceived word that all Vu/cans and the Redeye team were in posi
tion. Lieutenant Cox checked their locations on his situation 
map. Team Alpha had just secured Hill 343 . The attached ar
mor platoon was providing overwatching fires for the two 
mechanized infantry platoons while they moved to assault the 
enemy on Hill 355. The four Vu/cans were positioned on the 
flanks of the armor platoon while the Redeye team was placed 
in front of the overwatch platoon to provide early engagement 
of hostile targets. 

If the bound of the mechanized platoons exceeds the range 
of Vulcan, a section (two Vu/cans), commanded by the pla
toon sergeant, could be moved with the bounding units to pro
vide continuous air defense coverage. 

As Lieutenant Cox checked his situation map, he could hear 

ARMOR september-october 1979 33 



the distant A-JO deliver its ordnance and the thunder of a 
Soviet ZSU-23 quad air defense gun. He held his breath as the 
A-JO zoomed back over friendly lines within the recovery cor
ridor. The noise became louder as the artillery resumed firing. 

As the mech platoons began their assault on Hill 355, a 
flight of four MiG-27, Flogger Ds attacked. The Vu/cans and 
the Redeye team engaged the aircraft, destroying two of them. 
The other two climbed to determine the position locations of 
the weapons that engaged them and were destroyed by Hawk 
missiles. 

It was now 1630. The mechanized platoons had secured Hill 
355 and the Vulcan platoon had moved with the tank platoon 
to the hill where Team Alpha reassembled and overwatched 
Teams Bravo and Charlie of the task force as they made the 
final assault on objective MUSKET. 

When objective MUSKET was secured, Lieutenant Cox 
would move his platoon with Team Alpha to MUSKET where 
he would be prepared to support the task force in maintaining 
the momentum to drive deep into the Soviet rear . 

As the platoon prepared to move to objective MUSKET, 
word came from the A Battery commander that a deployable 
platoon from the DS Hawk battery (C/ 4-517 ADA) was 
displacing forward and would occupy a position at Hill 343. 

Lieutenant Cox notified the Team Alpha commander of the 
pending Hawk move. The team commander, in turn, notified 
the task force S3 . The task force S3 had already received the 
same information from the C/V battalion's air defense fire 
support coordination team at the 2d Brigade tactica!CP. 

The AIM Division Chaparral/Vulcan battalion TOE pro
vides personnel and equipment to establish an air defense fire 
support team at each of the three brigade tactical command 
posts. 

As the Hawk platoon was scheduled to arrive at Hill 343 in 
about 30 minutes, Lieutenant Cox left Sergeant Todd in com
mand of the Vulcan platoon and returned to Hill 343 to meet 
the Hawk platoon leader. The Hawk unit was already present 
when Lieutenant Cox arrived. A Redeye team from the Hawk 
platoon headquarters was already deployed to provide air 
defense of the site while the Hawk equipment was being 
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emplaced. 
Hawk units provide area coverage of the division and add an 

all-weather defense to assets defended by the division's 
Chaparral, Vulcan, and Redeye. Hawk complements defense 
of the division by increasing MIX, thereby compounding the 
problem hostile aircraft have in countering and avoiding 
friendly air defense fires. Hawk fires may force hostile afrcraft 
to fly low, thereby increasing the efficiency and effectiveness 
of the division's short-range air defense systems. As the at
tacks and the line of contact move for ward, the division's 
direct support Hawk batteries displace forward to support the 
maneuver elements. Emphasis is placed on providing air 
defense coverage for the lead elemen.ts as they maneuver. 

As Lieutenant Cox was briefin'g th·~ ·Hawk platoo,n leader on 
the local ground situation, a change in weapons control status 
was announced over the division early warning net. 
WEAPONS FREE was declared. This status allowed air 
defense weapons to engage all aircraft not positively identified 
as friendly . Lieutenant Cox hurried to rejoin his platoon. 

Lieutenant Cox wondered why the weapon control status 
had changed . He was soon enlightened by a call from Sergeant 
Todd who reported that 15 Hind helicopters were moving 
toward the task force at low level. As Cox arrived at objective 
MUSKET, one of the Vu/cans opened fire, even though the 
helicopters were beyond the maximum effective range of the 
Vulcan. However, fire from the task force's Redeye teams that 
were deployed beyond MUSKET accounted for three of the 
Hinds. The remainder turned and flew to the north. Again all 
was quiet. 

TF 2-76 Mech had accomplished its initial mission, the 
seizure and occupation of objective MUSKET. The Combined 
Arms concept had worked under the protective cover of the 
family of air defense weapons . The tankers and infantry, sup
ported by artillery, had reversed the tide of aggression . 

If this battle had occurred a few years from now, Air 
Defense Artillery would still support the operation but a new 
generation of air defense weapons would be available. These 
weapons would have provided an even greater capability to 
protect the ground gainers. 

Stinger, with greater range and head-on attack capability, 
will replace Redeye. 

The new division air defense (DIV AD) gun will fire a larger 
projectile to a greater range than Vulcan. The DIVAD gun 
battalion provides three gun batteries, one for each maneuver 
brigade. 

The division rear area will be protected by the Improved 
Chaparrals of the missile battalion. 

Improved Hawk will continue to provide direct support to 
the division; however, the many new features to be added will 
enhance coverage. 

Patriot, which will replace Nike Hercules, is a new, mobile 
ADA system designed to engage to high-speed, ECM-emitting 
air threat of the future. Patriot will have the capability of 
engaging several hostile targets simultaneously. 

These are the ADA weapons for the 1980s. As these 
weapons are fielded, new tactics will evolve to take advantage 
of their increased capabilities. 

To the ground gainer, the new weapons will provide greater 
all-weather protection with increased range and volume of fire 
in mobile situations. The third dimension of the battlefield will 
continue to receive emphasis necessary for the survival of the 
battle force. 



ACTIVE SUSPENr •o_N_-:-------. 

by Captain Peter A. Massey 

I n a "Tank-Design-Theirs and Ours" presentation to 
AOAC 1-76, the Armor School Commandant, then Ma

jor General Donn A. Starry, made the comment that "if at
tainable cross-country (tank) speeds continue to increase we 
will have to stablize the crew as well as the gun." The comment 
was somewhat tongue-in-cheek and produced a mild ripple of 
laughter, typical for what was then a new Armor Officer Ad
vanced Course. But the General doesn't treat the subject of 
tank design lightly. 

Cross-country speeds have increased and will continue to do 
so. Programs have been considered whereby stabilization of 
individual crew positions has been analyzed, such as a stabil
ized gunner's seat. Remote, rather than direct view optics are 
finding favor due to increased gunner performance and ease of 
tracking in a high-speed, fire-on-the-move environment. Sight 
elevation, gun azimuth stabilization systems are employed on 
the XM-1, and dual axis sight stabilization is employed on the 
Leopard II. The next steps might be multiaxis sight stabiliza
tion with automatic on-the-move cant correction, preview con
trol, employment of fluidic stabilization technologies, and 
multiple algorithm tracking, to name a few approaches. 

These latter state-of-the-art developments aren't currently 
available, and when and if they are adopted, they will 
significantly increase the total vehicle acquisition costs in 
which fire control, guns, and drives already account for 44.9 
percent of the total. For example, the decision not to procure 
dual-axis sight stabilization on XM-1 was primarily a cost/ per
formance tradeoff. Even making the unrealistic contention 
that all desirable existing and future weapons control and sight 
stabilization technologies· could be afforded, the point of max
imum performance saturation of available tur~et control 
systems could soon be reached as cross-country speeds con
tinued to increase. As the perturbations of the vehicle increase 
with off-road speed, the tank crew's ability to function with 

even the most sophisticated turret control system decreases 
proportionally. We are then faced with the options of limiting 
cross-country speeds or providing some relief for the crews by 
stabilizing them with respect to the hull . The former is not a 
viable option from a mobility/agility/survivability standpoint; 
however, the latter is both desirable and achievable at 
minimum cost. 

Since we can quickly reach the outer limits of control and 
stabilization within the turret, we must better balance our ef
fort and expense between the turret and the hull. Mobility and 
therefore the hull drive and suspension are of great concern . A 
stated tank design goal is to provide improved performance 
characteristics of the power train and suspension systems so 
that a tank can better perform its mission. Some of these per
formance characteristics include improved off-road mobility 
and evasive agility, in order to close rapidly on the objective 
while outmaneuvering Threat tracking systems. 

The suspension should also provide a stable platform for fir
ing the main armament regardless of the vehicle speed or ter
rain conditions. This is a big order, especially considering that 
the suspension system currently accounts for only 5.8 .percent 
of the total acquisition cost. The XM-1 suspension design is a 
superior optimization of a basic design which can be called an 
"improved conventional" system. Another type suspension 
system which has recently been considered is the 
hydropneumatic suspension system. This type system employs 
rotary actuators on each road wheel connected through damp
ing valves to gas charge accumulators. The self-contained 
wheel suspension units are integrated into a high-pressure 
hydraulic power system with a variable displacement pressure 
compensated pump. However, the advantages of a 
hydropneumatic suspension system are optimized more in 
theory than in practice, and there is not much hope for any 
system that parallels the Congressional description of the MBT 
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70 as unnecessarily sophisticated, excessively complex, and too 
expensive! Figure I is a comparison between the improved 
conventional and hydropneumatic suspension systems. Until 
an as yet unidentified contender system is developed from ad
vanced concept studies, it is certain that the old, reliable 
spring-mass damped suspension system or some variant 
thereof will be with us for some time. Therefore, in order to 
better achieve the stated mobility goals and provide an en
vironment for good crew gunnery performance in the high 
cross-country speed scenario, the improved conventional 
suspension system must be further improved by reducing or 
eliminating its current disadvantages. 

An achievable, cost effective means to accomplish this with 
currently available, low-cost control technology, which 
upholds all the current system advantages, is to convert the ex
isting, proven system from passive to an active controlled 
suspension. 

The key here is that the existing system provides the base. 
There is no radical or complex redesign effort and all current 
system advantages are retained in the performance output. It is 
with the addition of inertially referenced gyro control 
technology that the improved conventional suspension system 
makes the significant transition from "passive" or "reactive" 
to " active" or "predictably" controlled. 

The approach does not represent a revolution as much as an 
evolution. Consider that variations of the spring-damped 
wheel have been employed in suspension systems for decades 
on all types of ground vehicles. These systems have the accep
tability of a long history of low cost, high reliability, and ease 
of maintenance. Such attributes are very impressive and can
not be ignored. However, improvements in performance of 
this concept have been slow. Further significant or "radical" 
advances are unlikely. This is primarily because the system's 
relatively simple concept provides few major design alter
natives. In the case of automobiles, the greatest single con
tribution toward providing a good ride has been providing a 
better quality road. For combat vehicles, the mission re-

Improved Conventional 
Torsion Bar/ Shock Absorber 

Advantages 

• Simple 

• Reliable 

• Maintainable 

• Combat Proven 

• Inexpensive 

• Reduced Vulnerability 

• Low Technical Risk 

• High Performance 

• Low Cost 

• Low Weight 

D isadvant ages 

• Speed/ Terrain limited 
spring and damping 
capability 

• Passive 

quirements are becoming more comprehensive, yet off-road 
mobility conditions remain the same . Dynamic, high-intensity 
warfare mobility requirements are surpassing or, at the very 
least, straining the state-of-the-art in mechanizing automotive 
platforms . 

Consider also that inertial referencing technologies have 
raced forward in the aviation field from the first gyro com
passes to today's advanced laser gyro inertial components for 
all weather flight control, navigation, and stabilization . These 
advanced control technologies have predictably flowed to 
numerious nonaviation applications, not the least of which are 
combat vehicles weapon and fire control stabilization systems. 
It is then logical to assume that control technology applied in 
the area of "hull stabilization" is both desirable, achievable, 
and well within the state-of-the-art. 

For discussion purposes, the system described here is ap
plied to the XM-1 tank; however, it could be applied equally 
well to any off-road, spring-damped suspension system, either 
tracked or wheeled. Therefore, the approach has universal ap
plicability depending on material need. 

The active suspension system concept is an automatic con
trol system which is designed to operate in such a way that the 
vehicle hull becomes a stabilized space-referenced platform. 
The objective of this sytem is to significantly reduce armored 
vehicle hull disturbances such that the entire crew can function 
effectively at much higher vehicle speeds during off-road (bat
tlefield) terrain conditions. The hull, as a stabilized space 
referenced platform, stabilizes the entire crew. This approach 
is considered to be more cost effective in every respect than at
tempting to stabilize selected crew members inside the vehicle 
which is merely a Band-Aid® approach since controls, 
weapons and optics would continue to be in the vehicle shock 
environment. And anyone who has had the opportunity to 
function as an armored crewman can testify to the severity of 
that environment even at relatively slow cross-country speeds. 

The system concept is conceived on the basis that the ex
isting suspension forms the closed loop system plant. Th.e 

Hydropneumatic 
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Spring and Damping 
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Figure 1. 
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YAW AXIS 
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Figure 2. 
CONTROLLED TORQUER 
(3 EACH SIDE) 

shock absorbers are converted to servo controlled torquers. 
which add to or subtract from the suspension system torsion 
bar torque as requred to minimize vehicle hull disturbances 
relative to speed and off-road terrain conditions. This con
trolled torque applied through the shock absorbers (control 
cylinders) is derived from employing pitch and roll inertial sen
sors which measure hull perturbations and direct a system elec
tronic controller unit to operate the servo valves at the shocks 
such that the pitch rate and roll rate of the hull are minimized 
for all disturbance input conditions. System components and 
operation as applied to the XM-1 would consist of the 
following: 

• Hydraulic actuators/shock absorbers. 
• Dual-axis rate gyro package sensing pitch and roll . 
• Accelerometer package sensing vertical acceleration. 
• Electronics controller unit which contains the power sup

ply, controller electronics, and a microprocessor to combine 
the rate and acceleration signals to command a proper reaction 
of each of the controlled road wheels. 

• Hydraulic servo valves, manifolds, filter, accumulator, 
and tubing for connection to an engine-driven hydraulic 
pump. 

• Electrical harness. 
Dual-axis gyros are utilized as the inertial pitch and roll rate 

sensors. Predictably, this rate sensor package would be located 
in the forward part of the hull as indicated by figure 2. When 
the gyro detects any disturbances of the hull, amplified and 
filtered signals are sent to the electronic controller which 
transmits these signals to the appropriate servo valve(s) . 

The XM-1 employs a total of six internally mounted rotary 
shock absorbers located at stations 1, 2, and 7 so that 6 of 14 
road wheels are so configured. Thus, these six stations which 
are already the most critical to system performance, would be 
equipped with the servo valves which open or close oil flow to 
the rotary shock absorbers in response to input rate signals 
from the controller unit. These critical road wheels are then ac
tively retracted or extended in an accelerated fashion in 
response to terrain conditions and vehicle speed requirements. 

For example, as the vehicle encounters a rise or bump, the for
ward portion of the hull begins to elevate. The pitch gyro then 
senses the pitch rate. The system ports hydraulic fluid to the 
active shock absorbers to lift the number one road wheels. 
This reduces the amount of hull motion that the bump imparts 
to the front of the vehicle. The second road wheels are also 
lifted by their active shock absorbers, however, the number 2 
road wheels are lifted a smaller amount than the number 1 
wheels . This is because the amount the active shock absorbers 
lift the wheels is proportional to the magnitude of the pitch 
rate sensed by the gyro. The process of lifting the two front 
road wheels on both sides, the first more than the second, has 
formed the track into a ramp. This ramping of the track over 
the bump also reduces the pitch rate imparted to the hull. fhe 
fact that the front of the hull has not elevated as far as it would 
have if the two front wheels on both sides had not been active
ly and rapidly lifted, causes the third and subsequent wheels on 
both sides to deflect to a greater extent when reaching the 
bump than they would have if the hull had been allowed to 
pitch to an uncontrolled height. The result of this greater 
deflection is a smaller total upward motion of the vehicle. The 
seventh road wheels are controlled by a vertical accelerometer. 
If the hull is experiencing upward acceleration, the seventh 
wheels will be lifted so that they do not augment that accelera
tion. As the hull begins to move down, the stabilization system 
will extend all six active wheels to counteract the downward ac
celeration. 

In a case where a rise or bump is only encountered by one 
track, a roll motion is imparted to the hull. This roll motion is 
sensed by the roll rate gyro while the pitching motion is being 
sensed by the pitch gyro. The sensed roll motion cancels out 
the pitch motion in the commands to the active shock ab
sorbers on the track opposite the bump. If the roll motion is 
large enough, the stabilizer will extend the controlled road 
wheels opposite the bump to counteract the roll . In a case 
where the vehicle enters a depression or hole, the action is very 
nearly opposite to that of a rise. This continuous process tends 
to keep the hull level at all times. 
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Hydraulic pressure is supplied for the system by an engine
mounted hydraulic pump which provides sufficient operating 
pressures for the system. Electrical power requirements would 
be drawn from the normal 24 to 28-V DC of the vehicle. 

This demonstrates that the basic system plant of the active 
suspension system is comprised of the same major components 
and is of the same configuration as the highly reliable, im
proved conventional spring-mass systems that have been pro
ven to contain all of the desired operational characteristics ex
cept the super-extended performance which is needed now. 
This extended performance is achieved by the addition of 
highly reliable, proven control components. It is anticipated 
that further analysis will show that speed/terrain hull distur
bances can be significantly reduced, perhaps as much as one
tenth of what is presently experienced with even superior 
systems such as XM-1. This could lead to cross-country speeds 
in excess of 20 miles per hour above speeds achievable now, 
while maintaining the crew's ability to fight the tank . 

There are, of course, limitations to an active suspension 
system which must be considered. The system will only operate 
within the existing constraints of the basic suspension system 
to which it is applied. On the XM-1, for example, the system 
will not increase individual limits of road wheel travel beyond 
the 15 inches of jounce currently available in that system. In 
other words, constraints within existing plant dynamics form 
the major, if not all, the limitations of any stabilization 
system. A good case in point is the current weapon stabiliza
tion system on the M-60 vehicles. The system alone has the 
capability to provide outstanding tracking and aiming perfor
mance. However, limitations within the turret drive severely 
reduce available performance. The maximum hull pivot rate of 
the M-60 series vehicles during a short, high-speed, narrow
vector turn can be as high as 12 revolutions per minute (RPM), 
while the maximum turret traverse rate is approximately 4-5 
RPM due mainly to constraints such as inappropriate gear 
ratios, insufficient hydraulic pressure, excessive friction, 
backlash, and other nonlinearities within the traversing gear
box assembly. The result is that the pivoting speed of the hull 
can very easily outstrip the speed at which the turret can 
traverse during slight evasive maneuvers. This situation can 
and does cause the sight be be pulled off the target any time the 
relative traversing rate between the turret and hull exceeds ap
proximately 427 mils per second. 

Of course, it must be kept in mind that the cost of M-60 
weapons stabilization would have increased dramatically if 
these turret drive problems had been eliminated. (The relative 
traversing rate between hull and turret on the XM-1 at approx
imately 7 RPM for each can cause similar traverse stabilization 
difficulties during evasive maneuvers due to the ability of the 
hull to reach RPMs of 12 or higher.) 

Active hull or chassis suspension of a tracked vehicle cannot 
be made to perform as well as a wheeled vehicle for two 
reasons: 

• The wheels on a tracked system are not independent of 
each other. They are connected with a track and transmit 
forces from one wheel to the other through the track . 

• All the wheels are not controlled. In the XM-1 example, 
six of 14 are controlled while the remaining eight are uncon
trolled and undamped except for track damping. 

On the other hand, there are many other advantages to ac
tive suspension on tracked vehicles in addition to significant 
off-road performance improvement due to increased speed 
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and evasive maneuver capability (survivability). Fire on the 
move accuracy would improve due to an increase in crew con
fidence and performance and a concurrent reduction in the 
load placed on the turret fire control and stabilization com
ponents. The system is reliable . Many combat vehicles already 
employ the same required shock and vibration hardened com
ponentry in turret and weapon control systems with excellent 
reliability. Vulnerability is very low since the entire system is 
located within the hull of the vehicle. System costs are also 
low. There are no high-dollar components rquired and there 
are viable ways to keep even initial design costs to a minimum. 
A stable hull can reduce or maintain the level of required fire 
control sophistication with resultant savings in that area. Also, 
technical risks are low. No aspect of the system is pushing the 
state-of-the-art. A system of this design is totally redundant. It 
is activated or deactivated by the crew on an as-needed basis. 
When deactivated, the system reverts to a normal improved 
conventional suspension with no loss of inherent performance . 
characteristics . The system is compatible as a product im
provement since it has add-on capability due to its com
paratively simple design approach. This is especially signifi
cant since it is not vehicle type limited as it can be applied to 
multiple fighting vehicle systems with a minimum of design ef
fort. Maintenance for an active suspension system should be 
minimal provided good hydraulic engineering principals 
relative to the applications and environment are employed . 
For example, the hydraulic seals would be metal rings to with
stand the severe operating conditions. 

Any leakage would be retained to sump at low pressure. 
Perhaps one the the most important characteristics of an active 
suspension is the system growth protential through sensor 
aiding and other reconfigurations . A forward looking doppler 
and required signal processi

0

ng electronics could be added to 
"preview" the terrain ahead. This could further enhance the 
time optimal control principle already applied within · the 
system 

Application of an active suspension system is simply a pro
cess of making an already good thing better at an affordable 
price and within a realistic time frame. The benefits derived far 
outweight the risks. This system has the potential to be a major 
advance in reaching the stated optimum mobility goals of our 
armored fighting vehicles. 
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ARMOR FORCE 

The new master mechanic concept envolved out of the prob
lems defined by the Total Tank System Study and the Tank 
Force Management Group. Mechanics could not be ade
quately trained or managed due to the proliferation of new 
equipment being fielded. This adversely impacted on organiza
tional maintenance and resulted in the degradation of tank 
availability. The solution to these problems was to train 
system-specific mechanics, manage them efficiently, and pro
vide them professional development training including formal 
technical and administrative instruction. 

The master mechanic program is now in final proposed 
form and has been forwarded to DA MILPERCEN for ap
proval and implementation. This concept visualizes a separate 
organization maintenance MOS for each major weapons 
system and a separate MOS each for turret mechanics and 
automotive mechanics through skill level 2. Thus a 63E20 
would be an automotive mechanic for the XM-1 tank and a 
45E20 would be the turret mechanic for the same system. In
itial entry training would include training on other vehicles 
currently found in organizations equipped with the major 

Hvy Lt Other 
Wh Wh Track Sp Arty FVS/ITV 

MANAGEMENT 

weapons system such as the V4-ton and 2- Yi-ton truck, the 
M-113 family of vehicles, and all recovery vehicles commonly 
found in those units. MOS 63F has been deleted and all system 
specialized mechanics will be trained in recovery operations. 

Merger of cross-over training has been incorporated into the 
master mechanic concept. Formal institutional training course 
or on the job experience (OJE) coupled with successful com
pletion of the SQT will be required for advancement to skill 
level 3. This merger training will consist of qualifying the 
automotive mechanic in turret mechanic skills and vice versa as 
well as teaching management and advanced recovery skills. In
dividuals thus qualified in the total weapons system will be 
called system mechanics and will carry the MOS 63 ap
propriate to the weapons system. Tables of Allowance and 
equipment will be modified to authorize one system mechanic 
per line company/ battery and two in the battalion 
maintenance platoon. 

Upon approval by DA MILPERCEN, this concept will be 
incoroprated into AR 611-201 with an effective date and a 
~tart training date of 1 October 1980. 

M-60A1 M-60A2 
M-60A3 

XM-1 

·svsTEMS MECHANIC .. MASTER MECHANIC 
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SOILS 
AND 
SLOPES 

TM tank shown hen is a T-54 operated by a Patton 
Museum steff member. The tank was able to clear this 
particular hurdle, but it should be noted that the barrier was 
hastily constructed solely for the purpose of illustrating this 
article and was located on a lesser percent of slope than 
speciJied in the text. ED. 

by Captain 
Danlel O. Graham, Jr. 

T he defender should use the terrain as much as possible'to 
manipulate and stop enemy armor. He .can also 

manipulate and stop the enemy with man-made obstacles and 
barriers. The trick is to refine what nature has provided, and 
that requires a fundamental appreciation of where the terrain 
has provided an effective obstacle. This article intends to do 
three things: refine our definition of natural obstacles, discuss 
the field expedient log-hurdle in light of the refined definition, 
and examine a field test of the combined effects of a log hurdle 
on a hillside. 

Natural Obstacles • Solis and Slope 

Presently, when terrain analysts look for natural obstacles, 
they consider the absolute performance values of military 
vehicles. The Soviet T-62 tank and BMP armored fighting 
vehicle can traverse soil with a bearing pressure not less than 8 
pounds per square inch (psi) on level ground. The T-62 and the 
BMP can climb a S7 percent slope on ideally trafficable soil, 
but there is very little ideally trafficable soil and very little level 
ground in Western Europe. Rather than define limits of traf
ficability in absolute terms, one should determine the combin
ed effect of less-than-perfect soils and not not-so-level ground. 

On less than ideal soils, the T-62 will not be able to climb a 
'7 percent slope because the soil will not support the tank and 
will shear out from under the tracks. As the slope increases, 
soil is less able to support the stress of a vehicle's weight. The 
soil's ability to support vehicles on a slope can be determined 
by testing the soil's shearing resistance and remolding proper
ties. The tests are simple and require a two-man team with a 
man-packable Soils Test Kit. In less than 20 minutes a team 
can gather the measurements and calculate the strength of the 
soil in an area. TM S-330, Chapter 9, describes the mechanics 
of the soils tests in detail. The soil is then rated with a Rating 
Cone Index (RCI). The value will change as the moisture con
tent of the soil changes, so the same soil should be tested for 
various conditions-dry, moist, and wet when they apply. 

Every vehicle can be rated for soils trafficability, specifically 
its propensity to shear soil, with a Vehicle Cone Index, (VCI) 
which is derived from the vehicle's technical data. The VCI is 
calcuated as follows: 
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+ roadwheel - clearance] x 
factor factor 

engine x transmission 

factor factor [
:;;::::e x weight 

factor factor 
VCI = 25.2 + .454 x 

track x grouser 

factor factor 

The equation is found in TM 5-330, Chapter 9 , and each of the factors is defined . The factors ' values are derived 

from the following technical data: 

Gross weight 
Area of tracks in contact 
with the ground 
Track width 
Grouser length 
Number of Roadwheels on 
track in contact with ground 
Area of one track shoe 
Ground clearance 
Horsepower 
Type transmission 

T-62 BMP 

82,800 lbs 30.460 lbs 

7 ,604 sq in 3,200sqin 
22 .8 in 12.0 in 
1 .5 in 1 .5 in 

10 12 
122 sq in 44 sq in 
16.9 in . 13.1 in. 
572 393 
manual manual 

The VCI for the T-62 is 59.5 and the VCI for the BMP is 
62.9. By contrast, the U.S. M-60Al tank has a VCI of 49.0. 
The greater the VCI, the less the vehicle has the ability to 
climb. With the soil's RCI and the VCI in hand one can con
sult the performance curves found in TM 5-330 to determine 
the maximum attainable slope on the tested soil. Performance 
curves can be derived for any vehicle. 

The relationship between the slope and the soil's ability to 
support a T-62 and the BMP vehicle is shown in figure 1. 

I 
0 

I 
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EXAMPLE: The T-62 Tank 

Contact pressure factor = gross weight = 10_88 
area ground contact 

Weight factor for 82,800 lbs = 1 .4 
Track factor = Track width / 100 = .228 
Grouser factor for 1 .5 inch = 1 .0 
Roadwheel factor = gross weight/ 10 

Roadwheel x area track shoe 

Clearance factor = clearance / 10 = 1 .69 
Engine factor for 13.8 hp/ ton = 1 .0 
Transmission factor for manual = 1.05 

= 6 .79 

VCI = 25 .2 + .454 [ 10·88 x 1 ·4 + 6 .79 - 1 . 6~ x 1 .0 x 1 .05 
.228 x 1 .0 :.J 

VCI = 59.5 
The VCI forthe T-62 is 59 .5 and the VCI fortheBMPis 

62 .9 . By contrast, the US M-60A 1 tank has a VCI of 
49 .0 . The greater the VCI, the less the vehicle has the 
ability to climb . With the soil's RCI and the VCI in hand 
one can consult the performance curves found in TM 5 -
330 to determine the maximum attainable slope on the 
tested soil. Performance curves can be derived for any 

vehicle . 

Heretofore, a cautious terrain analyst would not declare 
that a ridge was an obstacle to enemy armor unless its slopes 
exceeded 57 percent. Now he can consult the performance 
curves, test some soil and discover that there are many more 
natural obstacles than he previously though existed. The re
fined definition of an obstacle also gives the barrier planner 
greater flexibility. For example, on an average soil, the T-62 
can climb a 38 percent slope while a T-62 burdened with an an
timine roller or plow can climb less than a 27 percent slope on 
the same soil. A defender could mine a hillside or put hasty 
mine patterns on mountain roads and the enemy would have to 
dismount their armored vehicles to clear the mines, greatly in
creasing their vulnerability to indirect and small arms fires. 
The combined properties of soils and slope more accurately 
describe existing obstacles, and the method of combining the 
properties of soil and slope suggests that there can be further 
refinement with respect to other types of obstacles such as ver
tical step. 

Soils, Slope, and Vertical Step 

There is an absolute value that says the T-62 and the BMP 
can climb a 32-inch vertical step, but that is the case on level 
ground made of ideal soils. However, a lesser combination of 
soils and slope augmented with a seemingly inadequate vertical 
step will prove to be an obstacle. Since we may not need to 
make our vertical steps 32 inches tall, we can make more of 
them faster. The question is, "given a slope and a soil condi
tion, how high must a vertical step be built to stop the T-62 
and the BMP?" Much of the answer lies in understanding 



what happens when a vehicle is confronted by a vertical step 
on a hillside. 

Increased Slope. As a vehicle mounts the step, its slope of 
ascent increases. The vehicle must continue forward until its 
center of mass passes over the lip of the vertical step. The slope 
of ascent continues to increase as the vehicle moves forward on 
the step and is greatest just as the center of mass is directly 
over the step (figure 2). 

Radical Increase of Vehicle Cone Index. As the vehicle 
mounts the step, much of the track loses contact with the 
ground. The T-62 normally distributes its weight over 7 ,604 
square inches of track, but when it is propped up on the step it 
may concentrate its weight over four points of contact total
ling approximately 1,220 square inches of track surface. The 
great reduction of track in contact with the ground radically 
increases the contact pressure factor which causes the VCI to 

According to the-diagram. h* is the height of the step. 

h* = h1 - hi, 
h1 = x lin t:J 
h2=1~ 
9=h1 _ xtin$ 

;,;;;;-- tan8 
h* = x ain 4 - x aiJ tan-< 

tartB 
h* = x a1n4 f1 -tanf!( l 

L tand_, 

increase, in this case from 59.5 to 225.8. Even an excellent soil 
of coarse ground, cohesionless sands, and gravels would shear 
under the stress of a vehicle with a Cone Index of 225.8 on a 
moderate slope. As the soil shears away from under the rear of 
the tank, the slope of ascent will increase until the tank digs its 
way down to its belly. 

This analysis will focus on the increased slope caused by the 
vertical step. The effects of the radical increase in VCI shall be 
considered a bonus to the obstacle and thereby add a margin 
of safety to the calculations. 

We can derive a formula to describe the height of a step 
necessary to stop a vehicle when we know the: 

• Angle gradient of the hill. 
• RCI of the soil. 
• VCI of the vehicle. 
• Center of mass of the vehicle. 

• = Center of Man 

The velue for oc la the grlldlentof the hill.The velue 
for~ i11hemuimum ......... gradient~ h1 
by the toil's RGI. the vet~ and- the perfonnanqe ...... The,,..... for x ch8nlM .. the value for..6 
alNlllW ... TM eenw of in t:M T-62 tuk ls I0.8 
......_abave-1he ......,.... tile ii on level 
....... the.,..... of ........ track that .. 106 

frot1l the l'8lll'mOSt....,.., contllOI. When the 
V8hlcleia onanus;hill..._dlecenterotmaatieaowr 
tredt that 19 hlrtMr to the ... ,. How fer rearward? If 

hz 

Table 1. 
Data table for the T-62 Tank 

the tank a. tHted at a fl*lldlent of~ delreea. the Slope 
....,.ntihift Wit ....... ..Bcao.a lnehH). TMvatue 

RCI 130 110 90 80 l.Q. 

for 

50 

10' 
15° 
20° 
25° 
30° 

B' 
x' 

30° 
76.0 

31 .5 
26.4 
20.4 
14.0 

7.3 

29° 
76.5 

31 .2 
25.5 
19.1 
12.7 

5.9 

26° 21 ° 15° 
81 .6 85.6 93.3 

29.3 23.6 16.3 
22.8 16.4 8.3 
16.0 9.0 1.0 
9.0 1.2 
1.5 

The soils, slope and vertical step performance curves are 
another tool for the terrain analyst, since they identify even 
more obstacles. There are hundreds of kilometers of terracing 
holding up vineyards along the river valleys in West Germany 
and now we can be certain of those that are obstacles. Many of 
the Federal highways and autobahns in West Germany have 
fills which are 15 percent to 66 percent steep and at the top of 
many of the fills there are guardrails. The performance curves 
can predict where the combination of the fill's slope and the 
guardrails' height combine into an obstacle. 
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T-62 Tank 
SLOPE and VERTICAL STEP 

FOR DIFFERENT SOILS 
The points under the curve represent all 

the circumstances in which the T-62 can 
climb; the line is the limit and the area out
side the curve will stop vehicle. 

Figure 3. 

The terrain analyst can also use the performance curves to 
suggest areas that could be augmented with small vertical 
steps. While nature has provided few materials to build 
32-inch vertical steps, nature has provided an abundance of 
hillsides and trees which average 15- to 20-inches-thick. The 
curves show that a 20 percent slope with an average soil (RCI 
= 80-90) can be reinforced with 15 to 20 inch thick trees to 
create an obstacle. A single log wall has all the advantages of 
the log hurdle. It exposes the soft underbelly of the tank while 
forcing the main gun and coaxial machinegun to point 
skyward. The T-62's maximum gun depression angle of -4° 
would be more than offset by a vertical step greater than 10 in
ches. The single log wall is vulnerable to a tank with a lot of 
momentum. It must be anchored to prevent the tank from 
pushing one end and passing through it like a turnstyle. The 
momentum problem could also be beaten by emplacing two or 
three parallel single-log walls. 

We could augment a smgle log wall by digging a cut into the 
slope approximately 80-inches downhill from the log. The cut 
would slow down the tank, reducing the momentum problem 
and it would lower the rear end of the tank increasing the angle 
of ascent. The cut need not exceed 18 inches when it precedes 
the single-log wall. 

An airborne unit would not have to take tons of mines and 
demolitions into battle, but a few chain saws to fell trees and 
some snaking chains to drag the trees into position. An infan
try company could improve its own barrier plan without 
having to rely on trained engineers. A forested hill could be 
made impassible without using tons of demolition which 
would free those engineer demolitions for barriers in level 
areas. 

Field Tests 

The 10th Combat Engineer Battalion recently tested the 
slope, soil, and vertical step performance curves at the 
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Hohenfels Training Area in West Germany. They selected a 20 
percent slope with a soil measured at RCI = 110. The study 
predicted that a 23-inch vertical step would stop a T-62 tank. It 
predicted that the tank could mount the step, but as the tank 
would try to pass its third road wheel over the step, the soil 
would shear out from under the rear of the tank. The 10th 
Engineers steadied their 23-inch thick oak logs with three 
U-shape pickets. A T-62 tank provided by the 7th Army 
Training Center OPFOR detachment then attempted to breach 
the obstacle. After five attempts , the tank crew stated that the 
log was impossible to breach. Indeed, it mounted the step up 
to the second road wheel and the soil gave way until the tank's 
rear was bellied in . The T-62 was unable to turn right or left 
while mounted on the log, and it could only retreat from the 
log. While mounted on the log, the tank exposed two to three 
feet of its soft underbelly. Also while on the log, the T-62's 
main gun and coaxial machine gun were pointed in the air . 
Therefore, the T-62 on a 23-inch log was stopped, exposed, 
and harmless. 

There were several other observations made during the tests. 
Dead fall will not stop a tank and will usually break under the 
pressure. Green pine compresses; therefore, one should select 
pine logs that are a couple inches thicker than what the perfor
mance curves indicate. Oak, hornbeam, and beech are solid 
and make good vertical steps. The untrimmed branches of a 
felled tree serve to anchor the tree. Also, the tank crew claimed 
that they were badly shaken during their attempt to climb the 
single log, and they were dangerously shaken when they 
descended a slope and crossed a log. The crew claimed they 
wuld not have effectively maneuvered or engaged targets 
while descending a slope strewn with log obstacles. Therefore, 
a reverse slope defense would be improved if the attacking ar
mor was forced to fall over single log walls. 

Unfortunately, there is not a variety of soil types at 
Hohenfels, but the excellent dry clays probably provided con
servative data even though the entire spectrum of soils, slopes, 
and vertical steps could not be tested. The field tests 
demonstrated that a T-62 tank can be stopped by a log on a 
hillside. The size of the logs that stopped the tank were 
predicted by the formula and the formula was derived by re
fining the absolute values associated with obstacles. The for
mula generates performance curves which are easily applied by 
the analyst in search of natural obstacles or by the commander 
augmenting nature's soils and slopes with single-log walls . 
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PROFESSIONAL THOUGHTS 

.. . A significant facet of mobile warfare 

MILITARY OPERATIONS 
IN BUil T - UP AREAS 

There has been a remarkable increase in the size and number 
of urban or built-up areas in the past 30 years. This fact is par· 
ticularly obvious in West Germany. The area between 
Frankfurt and Nuremberg, for example, has become as 
crowded with man-made structures as the Northeastern United 
States. Towns and cities near the East German and 
Czechoslovakian borders have also undergone enormous 
growth in recent years. Bad Hersfeld, Fuda, Coburg, 
Bamberg, Hof, or Amberg are no longer towns but small 
cities. This massive urban expansion has significantly altered 
the topography of West Germany and will significantly affect 
any future battles fought there. 

Fortunately, these facts have not been overlooked. Field 
Manuals 71-1and90-10 conclude that military operations in 
built-up areas (MOBA) can no longer be avoided. 
Nonetheless, despite recognition of the relevant facts and the 
existence of doctrine on the subject, it seems that no cognitive 
effort is being made to integrate MOBA into the overall tac
tical plan. This is unfortunate, for MOBA will play a signifi· 
cant, perhaps crucial role in a future European war. 

Natural lines of communication have traditionally spon· 
sored urban development. In West Germany, many large cities 
have grown out of river settlements. Today these natural lines 
of communication have been reinforced and extended by a 
sophisticated network of highways and secondary roads. This 
road network has sponsored new development and continues 
to do so. In many places these natural and man-made lines of 
communication are now surrounded by built-up areas. Mobil
ity in other large areas, particularly highland areas, is often 
reduced by rough terrain or well conserved forests. 

Threat tactical doctrine emphasizes offense, mass, shock, 
speed, and echelons. They hope to achieve, indeed they rely on 
achieving, advances of up to 50 kilometers a day. Their 
ultimate victory may in fact hinge on rapid success. Hence, the 
topography of West Germany in general, but particularly the 
extent of built-up areas, represents a potentially serious 
obstacle to Threat forces. A large mobile force moving 
generally east to west across Germany tends to be channelized, 
forced in many areas onto traditional lines of communication, 
and into built-up areas. 

When this occurs, the defender, fighting from a built-up 
area, gains a clear advantage. Concealment and protection 
from direct or indirect fires become readily available. Every 
building becomes a timEH:onsuming obstacle to be overcome 
by an advancing force. When this occurs, an area can be sue· 
cessfully defended by a comparatively small number of well· 
positioned men. For instance, in October 1978 three to four 

thousand Phalangist militiamen armed with only rifles, 
machine guns, and light antitank weapons were able to hold 
large sections of Beirut, Lebanon for 10 days against a force of 
over 20,000, employing infantry, armor and artillery. 
Although aerial bombing played no part in this battle, 
Phalangist strongholds were subjected to intense, almost con· 
tinuous bombardment from Soviet-made 220-mm artillery 
pieces. When the fighting stopped, relatively little damage had 
been done to most buildings, even those which sustained direct 
hits, and the Phalangists had lost only about 50 men. While 
precise figures are not available, the larger more heavily armed 
force took far more casualties. 

The Israelis realized the potential of difficult terrain during 
the early hours of the 1973 war. By operating from comman· 
ding positions along the"Golan Heights, a relatively small 
number of Iseaeli soldiers were able to slow the advancing 
Syrian Army, while reinforcements deployed. 

But West Germany's topography only represents a potential 
disadvantage to Threat forces. Before this potential can be 
realized, before disadvantage can be turned to advantage, 
positive steps must be taken. Moreover, unless these steps are 
taken, Threat forces can capitalize on certain topographic 
features to actually facilitate their success. Primary among 
these steps is the development of a strategy which recognizes 
the importance of MOBA in mobile warfare. For in devel
oping this strategy, critical issues will be resolved and serious 
problems anticipated and solved in advance. 

Although such a strategy is well beyond the scope of this ar
ticle, some of the issues that merit further consideration 
deserve mentioning. Should, for example, built-up areas be 
used systematically to add depth tci the battlefield? Should 
fighting in built-up areas be emphasized or fighting from 
them, that is, should efforts generally be made to hold built-up 
areas or should they be regarded primarily as a means of using 
space to gain time? Should units permit themselves to be by
passed and surrounded? Do existing weapons and material 
stockpiles match existing needs? Should a limited number of 
90-mm recoilless rifles be returned to the inventory and larger 
amounts of barrier materials placed in forward storage areas? 
Force structures also need to be carefully evaluated to deter
mine whether there are enough infantrymen available to 
mount a defense in which MOBA plays a significant part. 
None of these are simple questions, but the last one may be the 
most difficult to answer. For despite all the noise that is made 
about properly integrating the Combined Arms Team, the in
fantry is routinely relegated to a secondary role during training 
exercises. It is not uncommon to see the infantry sweeping 
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woodlines that would actually be cleared by firepower alone. 
Nor is it uncommon to see the infantry performing so-called 
security missions which in fact amount to nothing more than 
guarding tanks . 

To fight and win outnumbered, every soldier, every weapon, 
every inch of the battlefield and every minute must be used to 
the greatest advantage. Commanders must be able to really put 
the Combined Arms Team to work, employing each member 
of the team to maximum benefit, because no one member can 
win alone. The history of this century is replete with so many 
incidents which demonstrate the obsolescence of static warfare 
that the issue can no longer be seriously argued. Yet history 

CREW ENDURANCE 
AND TANK DESIGN 

In "The Commander's Hatch" in the January-February 
1979 issue of ARMOR, Major General Thomas P. Lynch 
points to "our potential foe's ability to force continuous 
operations upon us using night vision devices to keep up the 
momentum of operations around the clock, not just for a few 
days but for several weeks ." In his article "Sleep Loss" in the 
same issue Captain Richard P. Geier writes: "Four days after 
the battle begins the Threat will have rotated units into the bat
tle. Will we be able to defeat these units or will the Threat 
forces find American soldiers asleep in (their) tanks?" 

Extended crew endurance can be and should be built into 
any new main battle tank design. It will be achieved by a rear
rangement of crew duties within the vehicle and also, ideally, 
by the adoption of a front-engined, rear-door configuration as 
in the Israeli Merkava. Certain basic principles govern the pro
vision of extended crew endurance in the main battle tank . 
These principles were put forward in my paper "Configura
tion and Crewing of the Main Battle Tank" of August 1978. 
They are: 

Concentration of Control. Control of the vehicle must be 
concentrated in the hands and the heads of a minimum 
number of crewmen. In the MBT these crewmen will be the 
commander and the gunner seated one on either side of the 
gun as in the Russian T-72. Both will have all round vision and 
both will have combined driving and gunnery controls. This 
duplication will allow them to exchange duties without leaving 
their seats, giving relief from fatigue and great flexibility in the 
handling of the vehicle. Automatic loading from a sealed and 
vented magazine in the turret bustle will reduce the armored 
volume by eliminating the human loader and increase safety by 
separating the crewmen from the ammunition. Transfer of the 
driving function to the two turret crewmen will eliminate the 
driver from the front of the hull removing the necessity to pro
vide for his vision and escape and allowing increased and 
unrestricted armoring of the front of the vehicle. 

Rest Space. A full-length rest space for one or two crewmen 
must be provided low down and in the rear of the vehicle. This 
would normally be· occupied by the Third Crewman who 
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also demonstrates that the factors affecting the conduct of war 
often change. Massive urban expansion is one of these 
changes. Built-up areas can no longer be avoided. Consequent
ly, operations in built-up areas are unavoidable and MOBA 
must be recognized as a significant facet of mobile warfare. 
Our ability to respond to the challenges imposed by this fact 
will influence our capability to win future wars . 

L. ERICK OHLSSON 
Major, Armor 
MILPERCEN 

would be entirely off duty and resting preparing to relieve the 
turret crewmen when required. Rest space is best provided by a 
front-engined, rear-door vehicle configuration which not only 
increases crew protection by placing engine and transmission 
forward of the fighting compartment but also increases their 
safety by allowing them to enter and leave through the rear 
door and not through the exposed roof hatches. 

Cumulative Crewing. The existing conventional four-man 
MBT (M-60, XM-1) will operate at only 50 percent efficiency 
if crewed by three men and will be almost unusable if only two 
crewmen are available. On the other hand an MBT using 
automatic loading and turret driving controls may be fought at 
the halt or road marched by only one crewman. With two men 
in the turret the vehicle will operate at full efficiency but with 
limited endurance. The third crewman in the rest space will 
provide the vehicle with extended crew endurance. He may 
transfer rounds from hull stowage to bustle magazine and may 
drive the vehicle if prolonged firing on the move is required. 
This cumulative increase in performance according to the 
number of men available to crew the vehicle will be invaluable 
when personnel and vehicle casualties are suffered and "re
maining assets" must be "redistributed" in battle. 

Readers of ARMOR will be well aware that these three prin
ciples have already been demonstrated in hardware form in 
either the Swedish S Tank or the Israeli Merkava. They are not 
in themselves new. What is new, however, is recognition that 
these principles form the foundations upon which we may con
struct a smaller front-engined MBT with turreted 120-mm gun 
whose three crewmen will be able to keep it in action for 
several weeks of continuous operations in the face of deter
mined Threat attempts to defeat them, if not by the destruc
tion of their vehicle, then by sheer exhaustion. 

It is probably not cost effective to extend crew endurance on 
the M-60 except by providing harnesses, hammocks, and con
toured bunks to assist the four crewmen in operating a vehicle 
which was designed over 20 years ago without crew endurance 
in mind. 

The more immediate question is whether or not it would be 



possible to modify XM-1 to introduce the principles of ex
tended crew endurance without carrying out a total redesign of 
the complete vehicle. It does appear that it would be possible 
to introduce a _new two-man turret incorporating automatic 
loading and turret driving controls and to mount it upon the 
existing XM-1 hull which would remain virtually unaltered. 
The third crewman, denied the ideal rest space at the rear of 
the vehicle, would make use of the existing space in the front 
of the hull. The introduction of this new turret might be coor-

Whatever happened to 

THE ROLLING LIQUID 
TRANSPORTER? 

The thoughts put forth in the article "A Plan for Refueling" 
are an indication of the time and effort put into the article's 
prepartion. Captain Pratuch is to be commended. However, 
the bottom line is, and always will be, dollars in men and 
equipment. 

Many of us are reluctant to look into the past, to see if 
among the rusty, dusty files an idea may be there that should 
be brought out and dusted off. Possibly with new technology 
and a fresh look, it might have some merit worth considera
tion. 

I will try to do just that. Allow me to reintroduce the M-1 
rolling liquid transporter (RL T) . 

Such a fancy name is not in line with such a simple piece of 
equipment. Briefly it is/was nothing more than two tires or 
rollers with a liquid capacity of 250 gallons each joined by an 
axle, fitted with a tongue that was capable of matching with a 
standard trailer hitch. Mounted on the tongue was a standard 
fuel transfer pump of the type found on tanks, and an ac
cessory box with a set of fuel transfer hose assemblies and air 
hoses. 

The operation· was very simple. A vehicle was brought 
alongside and fuel was pumped from the "tire" into the vehi
cle. A speedier method used compressed air-possibly sup
plied by the towing vehicle. My personal experience dates from 
Okinawa, 1960, with the 3rd Tank Battalion, USMC. While 
serving as platoon sergeant, my platoon was assigned the mis
sion of evaluating the RL T during a training exercise. 

Prior to departing on the exercise we "drilled" with the 
RL T, using both the pump and compressed air from our sup
port truck. Results were satisfactory. The manual refueling 
time was equal to refueling from another tank or drums. Using 
compressed air was much faster, but not equal to refueling 
from a 1200-gal tanker. 

Enroute from Camp Hansen to Naha Port to embark on an 
LST, the RL T was filled with gasoline and attached to my tank 
(the last in the column), followed by our support truck. 
Traveling on paved roads in good condition at speeds above 25 
mph, the RLT traveled perfectly. No sway was felt in the TC 
hatch, and the driver reported no effect on the tank 's opera
tion or handling. The support vehicle reported no visible 
bouncing or sway. 

dinated with the changeover from 105-mm to 120-mm gun in 
the XM-1 program providing a significant step toward the ex
tension of crew endurance pending a new MBT design combin
ing both rearrangement of crew duties and new configuration 
in one and the same vehicle. 

Over Wallop, 
Stockbridge, Hants, U.K. 

Robin H. Fletcher 

At Naha we loaded the tanks into the ship on the tank deck, 
while the support truck loaded the RL T "topside" in the same 
manner as any 1 Yi -ton trailer. During the landing, the support 
truck with the RL T in tow joined battalion trains-without 
any difficulty! 

During the exercise, the support truck with the RL T setup 
served as a refuel point using the compressed air supply of the 
truck, with no problems incurred. Toward the end of the prob
lem the RL T was again attached to my tank to evaluate its 
"off-road" performance. Again no problems occurred, and it 
behaved in the same manner as any 1 Yi-ton trailer. The RL T 
backed and maneuvered better on the tank than the truck, due 
to pivot turning of the tank. 

Overall evaluation was fantastic. The fact that I am writing 
should be an indication of my personal feeling. 

Advantages: During administrative marches, each RL T 
would furnish 500 gallon of fuel to extend the range of the pla
toon it was attached to. During combat operations, the RL T 
could be attached to a company HQ vehicle (tank or truck) 
and brought forward much easier than a 1200-gal tanker. 
Defilade positions to protect' the RL T would be easier to 
locate. The flotation of the RL T is much better than the 
1200-gal tanker in snow and mud. Other advantages are that as 
many RL Ts as tanks can pull can be hooked together and tow
ed any place a tank can go. The RL T can be released from the 
inside of the tank by a line attached to the towing hitch. 

The RL T filled with gasoline was fired on using caliber .50 
APT. It was punctured, causing a small fuel loss, but no fire. 
When we received the RL T for testing, I was told that the Ar
my had tested the towing capability on unimproved roads with 
as many as 10 RL Ts being towed by a standard 10-wheel trac
tor without a problem. I could go on expounding the 
possibilities of implementation and the many advantages, but I 
know of no disadvantages . 

Before casting the RL T aside-consider the savings in 
design and procurement costs and the ease of operation! 

San Marcos, CA 92069 

EDWARD J. HERTERICH 
GySgt, USMC (Retired) 
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BRIEFS FROM OTHER JOURNALS 

THE ELECTRIC PIRANHA 
Boris Popov commands a large mechanized army which has invaded the land of Durn

dl. His offense is rolling along covering the prescribed number of kilometers per day. 
However, he is losing. His forces are being decimated by an enemy who operates in small 
highly mobile teams which appear out of nowhere, night and day, to attack his flanks and 
rear, then disperse before his forces can engage them in close combat. The electric piranha 
is a combination of our conventional weapons technology and some of the not so conven
tional tactics we learned in Vietnam. Dispersion, speed and night operations coupled with 
our superior technology might give us "little guys" an edge if we adopt hit-and-run tactics 
instead of trying to slug it out "toe-to-toe" with our "big guy" adversaries. 

Sometime in the future, in a land not too unfamiliar, a 
ponderous figure strides about his command post. He is fum
ing. He screams, "Four days in the attack, no real enemy and 
I'm losing!" True enough, his great war machine had 
spearheaded into the land of burndl, yet, by all reports, it was 
losing. Following its practiced offense, moving forward like a 
giant machine, taking measured strides each day. Following its 
great curtain of fire and under a veil of smoke, it was making 
ground-gaining progress to be sure. But there were no fixed 
enemy to key on, and each day's situation reports showed that 
this force was being eaten away like a cancer. 

The commander bellowed again, "Where are they, staff? 
Where are they?" 

One of them offered, "They just can't be seen. They come 
out at night .... They work in small teams; they seem to be 
everywhere." 

"Do you think I'm a fool?" he shouted back . "You know 
very well Uncle Sam's boys always' line up neat clusters on the 
military crest well forward in the field of battle ... and so you 
tell me they are not to be seen? But they can see us all right, 
and how do you explain that, Anatoli?" 

The staff officer replied, "They wear strange masks, and 
they can see at night. Not only can they see well, but they can 
see far. It's amazing! I think their masks have electric glasses. " 

"That doesn't seem likely. We travel at such a speed, 
shrouded by such a veil of smoke and dust, that it's impossible 
for any army to see us from their positions. Our suppressive 
fires must surely drive them to cover. " 

" That 's what we thought, Commander, but they have small 
metal shelters called 'boxholes' which they use as temporary 
shelter to ward off shrapnel and chemicals and afterward shed 
like so much extra clothing. Those wily devils lay under cover, 
let us go by and shoot us from the rear where we are not 
masked by our smoke screens . .. . They shoot us at night, and 
they shoot us from unexpected places. They seem to be 
everywhere." 

" Very well, very well, what about our progress? We are 
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moving into the enemy's territory according to the timetable 
even though we are losing people. Are we going to make the 
river on schedule?" 

"Sir, we may make the river on schedule, but we may not 
have any effective forces once we get there. Right now, our 
lines of supply are dangerously unprotected , and ammunition 
in our lead elements is just about exhausted. We have tanks; 
we have firepower. But I'm afraid our mass and momentum 
will be spent by the time we get to the river. I'm not sure our 
tanks will arrive because of fuel problems." 

"What fuel? We just take fuel from the homes and fac
tories, isn 't that right?" 

"That's right, but they have polluted it with some kind of 
contaminate, and it's beginning to freeze our engines while 
.they are on the move." · 

"Damn! Why don't they stand up and fight like men?" 

What is an Electric Piranha? 

The electric piranha is a tactic, albeit protrayed in somewhat 
catchy terms, but not so unconventional as it may seem. The 
electric piranha, as a symbol, represents a simple synthesis of 
our conventional weapons technology and some of the not so 
conventional tactics we learned in Vietnam. 

We were the big guys in Vietnam, the firepower kids, 
fighting a shadow enemy. In any way you assess that conflict, 
you must agree that, pound for pound, our firepower was fre
quently wasted against their tactics . In the next conflict, it is 
the enemy who will be the big guy. We will be the side sub
jected to a massive curtain of suppressive fires and smoke. It is 
we who cannot afford to become the easy, fixed, concentrated 
target of those massed fires. 

Principles of War or Operational Art 

It seems that when you are the little guy-little in numbers 
or little in equipment-modified principles of war apply. 



Lessons learned from the Vietnam and Middle East Wars pro
vide excellent examples. The principles of war we have 
operated with for so many years would not have served the 
North Vietnamese very well. But those principles espoused by 
Mao and Giap could effectively be woven into the fabric of 
our doctrine of the future. We can be like the fish in the sea; in 
fact, in order to keep from being easy targets, we must be the 
fish in the sea. The piranha! The "Electric Piranha!" 

The ability to take a force coming at you and direct it away 
from your sensitive areas, and into an area that will dissipate 
it, is fundamental. The following principles, sifted from the 
martial arts, are useful for viewing the battlefield from the 
perspective of the little guy. 

• Multisensory dominance-Seeing the enemy with every 
interpretive sense you have before and during the engagement 
will reveal how to use his great strength against him and how to 
use your reduced strength optimally. 

• Critical target focus-Close his eyes with two pointed 
fingers, then shut his communications with a shaft of fingers in 
his throat, let the bulk of his power lash out blindly, then sever 
his spinal cord. 

• Spend your opponent's energy-If you cannot stop your 
opponent's blow before it gains momentum, then, with 
minimum energy, deflect this blow onto unimportant terrain. 
Let him overextend himself while you nibble away at his life 
line. 

• Combine and focus your energy-Make a rapid commit
ment to the area most critical to his defeat. 

• Set-strike-set-Focus on a soft spot, then strike with 
power. 

•Have staying power-When two forces are nearly equally 
expended, the one who claims victory may, in fact, convince 
the other he has something left. With flags, broadcasts, 
leaflets and resolve, the fight continues till one side says "un
cle," or the other side convincingly claims "victory." (Note: 
These notions are really more akin to the Soviet idea of opera
tional art-somewhere between principles of war and tactics .) 

Technology 

Technological achievements can give us great advantages. 
The question about whether better advantage can be gained 
from ponderous, complex pieces of equipment or by light and 
versatile pieces of equipment has been a matter of debate since 
1972 when the land combat study completed by the US Army 
Combat Developments Command suggested that very 
lightweight tanks and antitank weapons should be the staple 
for our Army. Somehow, the logic of that study was defeated, 
and a novel proposal that seems to have the greatest promise, 
the trail bike, has also received poor reception at the higher 
levels. 

In any case, tactics using light antitank weapons and fast, 
mobile teams mounted on trail bikes may be just the counter to 
the tactics of our rather awesome and ponderous potential 
enemy. Standing in front of this battering ram would be the 
last way to achieve a favorable exchange ratio. Attacking 
within an overall scheme of prolonged attrition using the night 
weapons system mobility, and accurate fires to our advantage 
seems to be a more intelligent strategy. Hence the notion of a 
highly technical guerrilla force .of small teams that operate at 
night in small areas of responsibility seems useful. 

A technological guerrilla concept is not without precedent in 
modern armies . The Yugoslavian nation is, in fact, an armed 

populace. Likewise, the Swiss rely on the citizen-soldier liter
ally fighting in his own backyard. An advantage of operating 
in this guerrilla mode is the opportunity to recruit partisan 
help. If during training, the guerrillas would include the 
citizenry in their operations, the populace could help fight, 
but, more importantly, it could help with the pre-positioning 
and delivery of ammunition, fuel and food. 

The offense, the primary way to win in war, would be fre
quently employed. Preemptive strikes by small teams 
helicoptered or biked into the enemy's rear could cause 
destruction and confusion by attacks on assembly areas, along 
approach routes, and on firing positions. We should also 
operate against his "nervous system" of command and con
trol and fire direction facilities, without which he loses flex
ibility and confidence during drives for deep objectives. 

Characteristics 

Each of the following characteristics of the conceptual 
technological guerrilla feature~ the maximum use of our 
fighting technology and the best tactics of the guerrilla. 

• Small, highly independent fighting teams. 
• Highly mobile, man-portable weapons systems, using trail 

bikes and helicopters. 
• Pinpoint accuracy of precision guided missiles . 
• Dispersed, difficult to detect or neutralize "killing 

power" of medium rocket launchers spread throughout the 
rear service area. 

• Chemical and nuclear protection provided by a mobile 
"boxhole." 

• Deep strike capability with Air Force support. 
• Continuous day-night operation within a prescribed area 

of responsibility. 
• Reduced vulnerability to electronic warfare, through au

tonomous action and use of simple, prearrangd audio and 
visual signals. 

• Continued ability to engage the enemy using pre
positioned rations and ammunition. 

• Partisan support provided by close working relationships 
in training with the indigenous population. 

• Favorable combat power ratios by choosing the point of 
attack. 

• Attacking the enemy system at its weakest points along 
extended supply lines. 

Conclusions 

The preceding analogies-electric piranhas or technological 
guerrillas and the martial arts techniques-are showcase ideas, 
but they should be examined. Historically, the principles of 
guerrilla warfare have worked well against a large conven
tional force. We should use those proven tactics to our advan
tage. 

Another way to gain an advantage over an enemy is to use 
the precision day/ night weapons technology we possess . You 
cannot use a 3-kilometer-range precision weapon well if you 
are in the midst of a hail of suppressive fires and your target 
bobs up and down at 13 kilometers an hour in a veil of smoke. 
Optimization is the name of the game. 

And, remember, we are now the little guys. 

Condensed from the article, "Boris Popov and the Electric 
Piranha, " by Lieutenant Colonel James B. Channon, in 
Military Review, August 1978. 
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One way of 'Staying in' when you get out 

THE NATIONAL GUARD 
"If the reenlistment folks have broken both arms and 

legs, and the individuals still won 't re-up, and they're 
qualified, we tell them about the Guard ," says Sergeant 
Major H. P. Tillis , Army National Guard Recruiting 
Liaison NCO, USAREUR. 

"We're not here to talk anyone out of staying on ac
tive duty,but we recognize that it's not for everyone. And 
some of those people who don't want to stay in on a full
time basis are still interested in keeping some ties with 
the military. These are the folks we want to reach . The 
Guard's not all peaches and cream-Guardsmen work 
hard, carry heavy responsibilities and train 
vigorously-but it is something worth thinking about." 

Tillis has been in USAREUR working out of the 1st 
Personnel Command in Schwetzingen. He's been giving 
presentations to career counselors and different units 
since then , " telling people 'this is what we are and this 
is what we mean to you."' 

So what is the National Guard? First of all , Tillis ex
plains, it accounts for a sizeable percentage of the Ar
my's total combat forces . The Guard is primarily combat 
oriented, rather than support oriented . 

" A lot of people say I'm going to the Reserves, but 
they 're speaking collectively," says Tillis . " Often they 
don 't know the differences between the Components." 

The U.S. Reserve Components include the Reserve 
and National Guard elements of the Army, Navy, Air 
Force, Marines, and Coast Guard. 

The Guard's primary mission is mobilization in case 
of national emergency. The President can call up limited 
numbers of troops for a limited period of time, but then 

it must be approved by Congress. 
"The real difference from other Components comes 

in our secondary mission," says Tillis , " which is to give 
aid to civil authorities. The National Guard is State
controlled . It can be activated by the governor, lieu
tenant governor, or adjutant general. And because it is 
State-controlled , the States are free to offer extra 
benefits , like , in some States , educational 
scholarships. " 

Soldiers must be separated from active service before 
enlisting in the Guard. And , in Europe, it 's necessary to 
wait until arrival at the Ft. Dix or Ft. Jackson Transfer 
Points. 

" We're hoping to establish a direct referral system in 
USAREUR," says Tillis. "We'd like to be able to offer 
assignments from here. Then it wouldn 't be a matter of 
checking it out later on; the information would be 
available now. It wouldn 't be a matter of " if I go and if 
there's a space' , it would be 'when I go to this particular 
assignment. .. "' 

A prior service soldier may sign up for an initial 
assignment period of only one year, and is not required 
to stay in his or her current Military Occupation Spec
ialty. 

Soldiers interested in learning more about the Na
tional Guard may contact their reenlistment NCOs. If 
they don 't have enough information, they have cards to 
mail to folks who do, and the answers will be sent back. 

This article by Staff Sergeant Jo Ann Mann is reprinted 
from the February 1979 EurArmy. 

AIR SUPERIORITY AT THE TREETOPS 
It must be realized now by U.S. planners and our 

NATO allies that the helicopter will have a significant 
impact on winning or losing the land battle. This means 
that our helicopter systems, doctrine, force structure, 
and training must concentrate on winning the helicopter 
battle in order to ensure success on the ground. To ac
complish this , we must gain and maintain air superiority 
at the treetops. 

To what extent does the Soviet Union appreciate the 
advantages gained by the helicopter and airmobility? 
The recent Ogaden War in Ethiopia supplies the answer. 
Soviet Mi-6 helicopters supported the Cuban-Soviet at
tack against Somali forces by flying troops, supplies, 
and equipment across the Ahmar Mountains. Some 
observers reported the transportation of PT-76 tanks by 
these helicopters . 

The entire operation was a coordinated combined 
arms attack using armor, massed artillery, tactical air 
and helicopters to envelop the Somali strongpoint in the 
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vicinity of Jijiga. Newsweek ' quoted an Arab military 
attache as saying, "It was over almost before it started . 
It was the kind of maneuver that up to now has been 
done only on paper maps in staff colleges." The implica
tions are ominous. 

In this age of systems analysis of tomorrow's possi
ble battlefield in Europe, combined arms planners have 
attempted to find the best solution to the complex pro
blem of fighting outnumbered and winning . Allocations 
of NATO ground combat power versus Warsaw Pact 
ground combat power have been closely scrutinized in 
order to maximize effectiveness and reduce the risks of 
defeat. The emergence of the active defense has been 
the fallout of this scrutiny. It is apparent that Air Force 
planners have applied themselves to the tasks of 
developing tactics to be employed in winning the air bat
tle in Europe. 

' "The Ogaden Debacle," Newsweek. 20 March 1978. 



Emphasis has been placed by Air Force planners on 
fighting air battles above 100 feet and by Army planners 
dn conducting ground combat, but who is looking from 
ground level to 100 feet? Exactly how will we fight in 
this vital area of the battlefield? 

The JAWS (Joint Air Weapons System) exercise 2 that 
resulted in a draft manual entitled Joint Air Attack Team 
Tactics (JAATI) is the first major step toward achieving 
an understanding of how we should use the air space to 
our best tactical advantage. Air-to-air engagements by 
helicopters were examined by the U.S. Army Aviation 
Center during the ACE (Air Combat Engagements) 
studies 3 conducted at Fort Rucker, Ala. in the fall of 
1977. The result was the funding of a joint project (Air 
Force and Army) entitled J-CATCH (Joint Countering of 
Attack Helicopters). This project has been tasked with 
the development of methods of countering the growing 
Soviet armed helicopter threat . 

How Should We Proceed? 

Recent simulator studies imply that the most effi 
cient countersystem to an attack helicopter is another 
attack helicopter. If air superiority at the treetops is vital 
to winning and the most effective countersystem to the 
helicopter is another helicopter, air-to-air engagements 
between helicopters are inevitable on any future Euro
pean battlefield involving NATO and Warsaw Pact ar
mies. 

Based on preliminary investigations, it also can be ex
pected that helicopter air-to-air engagements at the 
treetop level will be fleeting , violent, intense, and of 
short duration. This means that detection, speed , and 
maneuverability plus accurate, long-range destructive 
weapons systems will be key factors toward winning 
victories in the air space just above the treetops. 

What must we do? We could increase our buy of the 
incoming AH-64 advanced attack helicopter with its 
basic weapons system, Hellfire, or we could increase 
the purchase of additional AH-1S TOW Cobras. Both of 
these helicopters could prove to be effective helicopter 
killers. 

Will present dollar constraints support either course 
of action? The question really should be: "Can we afford 
not to field adequate helicopter countermeasures?" By 
the mid- to late-1980s, the US Army should have in its in
ventory the total quantities of AH-64 and AH-1S attack 
helicopters programmed for purchase to meet force 
structure requirements . Attack helicopters and air 
cavalry units have been programmed to offset superior 
numbers of armor and motorized rifle elements of the 
Warsaw Pact. Given the additional requirement of pro
viding a defensive capability against Soviet attack 
helicopters, will there be adequate US helicopters to 
engage enemy armor while employing a portion of these 
attack helicopters in an overwatch security role? 

The threat will demand that helicopter security forces 

' During JAWS, Air Force A-/Os, Army TOW Cobras, air defense anillery, ar
mor and arti llery were maneuvered against an opposing force tank battalion in a 
series of free play exercises. 
'The ACE tests were preliminary investigat ions of air-to-air combat engagement s 
between helicopters at treetop altitudes . 

be employed to protect those helicopters that are 
engaging armor targets. Additionally, large numbers of 
attack helicopters will be required to meet enemy air
mobile forces to destroy these forces before they reach 
their objectives . All of these factors imply that an in
crease in the numbers of attack helicopters is not only 
justified but is a necessary element of survival. 

How can this be accomplished in a climate of severe 
funding constraints? In addition to the ongoing pur
chases of AH-64 and AH-1S attack helicopters, could we 
not increase the numbers of attack aircraft by arming 
future scout aircraft? 

In the spring of 1978, a consensus was reached by the 
attendees at the Aviation Employment Conference that 
a definite requirement exists for an advanced scout 
helicopter (ASH). 

Should we not rethink the ASH 's mission and design 
requirements? Could the ASH provide the increase in at
tack capability while still performing its traditional role 
as a scout? How survivable must the ASH be? If the 
decision were to arm the ASH , what armament would be 
the most effective? Do we really need to undergo ex
haustive research and development , or could an off-the· 
shelf helicopter satisfy our need? It is understood that 
many alternatives ranging from off the shelf through 
new development currently are being studied by the 
Department of the Army. 

It is imperative that we forego research and develop
ment and seek an advanced scout aircraft that could be 
purchased off the shelf and armed with air-to-air 
missiles. The ASH would have to be equipped with a 
lightweight helicopter radar detector, a miniaturized 
TADSIPNVS, survivability equipment , and air-to-air 
missiles. Its primary armored mission would be to in
tercept and destroy enemy helicopters. Other missions 
to be performed would be that of a scout. The ASH so 
equipped would be the nucleus around which we could 
reorganize air cavalry units. 

The air cavalry 's mission would remain recon
naissance and security, with increased emphasis on 
security. The security mission would require the 
employment of ASH, armed with air-to-air missiles, in
overwatch positions when attack helicopters (AH-1S or 
AH-64s) were conducting their attacks on armor targets. 
This would prevent surprise attack by e·nemy 
helicopters. 

Conclusion 

The use of the air space just above ground maneuver 
systems is critical to winning on tomorrow's battlefield . 
We must take immediate steps to ensure that we have 
the capabilities to control this area of the battlefield. 
Our potential adversaries have recognized its impor
tance and, as indicated by the Ethiopian experience, are 
moving toward expert use of this air space to gain 
dramatic tactical advantages. In all probability, he who 
fails to win air superiority at the treetops will fail to win 
the war. 

Condensed from an article by Lieutenant Colonel 
Retsae H. Miller, in Military Review, March 1979. 
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OPMD- EPMD ARMOR 

OPMD 
AVIATION MANAGEMENT 

New management for aviators is now underway within 
MILPERCEN. Hopefully by now, most of you have read 
about or perhaps received a briefing on the new career 
management program for commissioned aviators recently ap
proved by the Army Chief of Staff. The decision and its major 
implications were discussed in the "OPMS Corner" of the 
April and May issues of Aviation Digest. 

The cornerstone of Army Aviation today is its recognition 
as a full member of the combat arms, having primarily a com
bat manuever role as part of the Combined Arms Team. 
Essential to the accomplishment of this primary mission are 
the combat support and service support roles within the total 
aviation program: maintenance, intelligence, and medical. 
Our personnel management policies and procedures are being 
revised to support this new direction for Army aviators as is 
our management organization within the Officer Personnel 
Management Directorate (OPMD). This month we will review 
some of the key features of each aviation specialty and show 
you where every commissioned aviator fits into the OPMD 
career management structure. 

Specialty Code (SC) 15 is the primary aviation specialty, ac
counting for 80 percent of the total requirements for commis
sioned aviators. Within this specialty, there are four special 
skill areas . Those described below are being proposed as a 

change to the current aviation special skill identifiers (SSis) 
listed in AR 611-101. SSI 15A, General Aviation, identifies 
positions for instructors at aviation training centers, advisors 
to Army Readiness Regions and commanders and staff of
ficers for Army airfields and various types of TDA flight 
detachments. SSI 15B, Combat Aviation, identifies positions 
for commanders and staff officers in assault helicopters, air 
cavalry, attack helicopter, and combat aviation units . SSI 15C 
identifies positions in air traffic control, assault support 
helicopter, and general support helicopter units. These special 
skill areas are associated only with the Infantry, Armor, Field 
Artillery, and Air Defense Artillery Branches and their respec
tive officer basic and advanced courses. 

The creation of an Aviation Manag1:ment Branch within 
Combat Arms Division (CAD) is the initial step effecting com
pany grade aviator management under the new career pattern. 
By 1 August 1979, all company grade aviators (approximately 
2,400 officers) having SC15 as one of their specialties (not in
cluding Military Intelligence aviators) will be managed in the 
organization and by the personnel shown in figure 2. Our new 
management branch will be responsible for the training and 
assignments necessary to meet the requirements for aviators to 
fill SSI 15A, B, and C positions worldwide. 

This also means that the career management files of those 
SC15 aviators in a combat support or service support branch 
will be transferred to the Aviation Management Branch, CAD. 
Those officers will have the option of transferring to a combat 
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arm. However, the decision to do so will not, of itself, require 
a career development change. Management decisions will con
tinue to be made based on the specialties held and not the 
branch. 

We realize that there may be many questions concerning the 
details of this reorganization and the new professional 
development objectives for SClS aviators. We intended to do 

everything possible to keep you informed of our progress and 
to insure there is no interruption in your professional develop
ment. We encourage your questions or comments and look 
forward to meeting personally with you either at 
MILPERCEN or during our field visits . Our new phone 
numbers are AUTOVON 221-7820/ 9794 or commerical (202) 
32S-7820/ 9794. 

EPMD 
ANCOES Clearance 

Individuals previously selected for attendance at the Ad-

are actively engaged in reviewing the career progression o f the 
Armor soldier and monitoring hi s progress . 

vance Noncommi ss ioned Officer Education System Armor Branch Directory 
(ANCOES) were required to have a security clearance for 
SECRET. This has now been downgraded to CONFIDEN- Should you have a question, please call any member of the 
TIAL. However , individuals should continue to obtain a Armor Team . 
SECRET security clearance IA W appropriate regulations for 
future use. 

Armor Branch 

The Armor Branch has the responsibility for making Army
wide assignments for personnel in career management field 
(CMF) I9, in grades E-1 through E-8. The branch is composed 
of an assignment team and a professional development (PD) 
team. 

The assignment managers make the actual assignment on all 
nominations generated by the computerized Central Assign
ment Procedures (CAP III). To say that the computer "kick
ed" me out for a good or bad assignment is a myth . The CAP 
III System is used to assist in matching the right soldier with 
the right job based on qualifications and Army-wide priorities. 
The basic fact is that people assign soldiers . 

The PD career advisors are responsible for the career 
management of all Armor soldiers. In addition , they are 
responsible for reviewing NCOES, branch clearances, con
ducting interviews, civilian and military schooling, and pro
viding input to Congressional inquiries. The career advisors 
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Branch Chief L TC Robert F. Grossman 
Branch NCOIC and 

PD Chief SGM Raymond L. Knippel 
Team Chief Mr. Douglass Wiggin 
E7 / E8 Manager Mrs. Eleanor Major 
E6 Team, CONUS Mrs. Frances Rawlings 
E6 Team , Overseas Ms. Zilpha Pinkney 
E l -ES Team, 

CO NUS Ms. Dianne Miller 
El-ES Team, 

Overseas Mr . Howard Traphagen 

Professional Development Section 

MSG Robert Horrocks 
Armor Career Ad-

visor SFC Fred Brown, Jr. 
Cavalry Career Ad-

visor SFC James Ayres, Jr. 
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MSG Horrocks and SFC Brown have replaced Duane Egbert 
and SFC Charles E. Luster who have both been reassigned. 
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ART OF COMMAND 

In these days of such varied duties, which 
may require officers to be detached from their 
organizations more than half of the time, it 
behooves them all to seek to qualify themselves 
in all respects for these duties, not only by 
follow ing carefully the courses in the unit and 
service schools, but by perfecting themselves in 
the most practical manner while on duty with 
troops in that highest of all military 
funct ions-the art of command. 

The Cavalry Journal 
April 1923 

NO SUBSTITUTE FOR TANKS 

It must be emphasized however, there is no 
question of substituting APCs or SP guns for 
tanks; it is a matter of increasing the effective 
utilization of the fire of these components of the 
battle group in support of tanks to counter or 
nullify the expansion of the antitank threat. The 
tank remains the kingpin of the armored battle. 
The task of the mechanized infantry in the tank
infantry team remains the same-destruction of 
the shorter range antitank weapons while 
closing with and destroying the enemy-in 
cooperation with tanks. The tasks of the artillery 
are also unchanged except that, by the 
timeliness and accuracy of its fire in the direct 
role , whereby it can apply HE, smoke and HE 
with variable time fuzed ammunition as required , 
it will accelerate exploitation of the tank's 
mobility and firepower. 

Finally, in reply to the quest ion posed in the 
title of this paper-the answer is NO. During the 
foreseeable future the Main Battle Tank will be 
the best means of moving and fighting in an 
environment of high velocity metallic debris 
extending from 7.62mm bullets to 16 inch mortar 
fragments. And the tank's response to any type 
of ground target will continue to be the quickest 
and most accurate available. What we really 
need is more of them . 

ARMOR 
September-October 1968 

OBSERVATION 

Current research and development has come 
up with an impressive array of modern 
battlefield surveillance equipment, mostly 
electronically operated , as the answer to the age 
old military requirement of accurate observation 
of enemy activities. 

The cost of this equipment is staggering and 
in its present state is still subject to numerous 
mechan ical and electronic bugs yet to be 
worked out. In addition to this, the electronic 
equipment is subject to enemy jamming tactics. 
Most people recognize that a suitable 
replacement does not exist for visual 
reconnaissance. 

ARMOR 
January-February 1963 

MUTUAL OBLIGATIONS 

All soldiers, whether draftees or careerists , 
view their relationship with the Army as one of 
mutual obligations. Nothing demoralizes a man 
more than believing that the Army has failed to 
fulfill its obl igations to him. Whether it be good 
food in the mess hall , accurately computed pay, 
or responsive medical care for his dependents, 
all that is owed the soldier must be his. Because 
of this, the new commander must stress 
in words and in subsequent actions, the 
fulfillment of this implied contract. 

The commander must reaffirm his belief in 
integrity, honor, and duty. His expressed 
commitment to high principles of professional 
and personal conduct will reinfofce his stature 
as a leader to be both respected and obeyed. 

ARMOR 
March-April 1973 



NOTES 

ARMOR GRADUATES CLASS OF 1979 UNITED STATES MILITARY ACADEMY 

On 6 June 1979, 121 graduates of the United States Military Academy Class of 1979 were commissioned as Second 
Lieutenants, Armor. Of the Combat Arms, Armor was the only branch to exceed its minimum authorized quota. Included 
were a brigade staff officer, three battalion commanders, five commanders of companies , and numerous company XOs 
and platoon leaders. Thirty of these men will attend the Cavalry track of the Armor Officer Basic Course while nine will 
pursue the "Tanker" side of AOBC. One hundred and ten are either airborne-qualified or scheduled for jump school. 
Ranger tabs are, or soon will be, worn by 84 graduates. Initial assignments number 47 to USAREUR, 3 to Korea, 55 to 
FORSCOM, and 16 to TRADOC. Congratulations to Armor's newest "Tankers" and " Cavalrymen! " 

1st Row: ROGERS EP, WADE EP, CASTLE EP, CRANE JA, ALLMON TA, ENTRINGER RA, MORLEN RA, LABAK SJ, 
MACDONALD JA, PETTUS CT, KOGUT GM, CLEPPER FD, WOLFF TA, HAWES KA, UNDERBERG RL, NEAL GS, 
COUTURE TA 

2nd Row: PETIT JG, POPE RM, HINCHION RL, CARDENAS WG, SLEDGE NH, LOTT JG, SHAW CH, KELLY JJ, 
SCH.NEIDER SD, MAYNARD JP, SCUDDER JV, VERVOORT M, NYBERG CA, BATES MJ, LESKO JN, DELIA EN, 
BRYDGES BE 

3rd Row: HUTEK SE, HARLOW BA, REED DE, DIBB KL, DOWLING EA, AMBRUSTER RF, SLATER OF, HOON FL, 
WILKINSON JG, DUNCAN JD, VENEY OW, BERRY GL, DANKO DE, MCBRIDE MP, MOORE JA, HYDE RJ, MISNER JL, 
MARTZ JE 

4th Row: MATSON JF, ULMER WF, KELLEY KO, MCKEDY KE, FRESHWATER DE, LUTMAN TR, 
TAYLOR CE, ADAMS WG, BUSCH OM, BUCK SD, GARGIULO TG, WELCH OS, COLEMAN JT, THOMAS MS, ORR RE, 
STAWASZ JM, WATTS AW, KROBOCK RD 

5th Row: CONWILL GS, KATHER GR, GARCIA NE, ESTEP ME, NIEDRINGHAUS DA, GRIFFIN WB, 
HOYT T J, DARLINGTON LR Ill, GROLLER RL, MURNANE JH, WABEKE DJ, HAALAND ML, CONZELMAN CE, KRUEGER 
JL, LINDHOLM DA, JENKINS SN, LEINS DC, WATAI JW 

6th Row: DEDMON JF, MAHONEY SM, KNAPP RD, BOZEK GJ, SANDBROOK WJ , DIONNE BA, 
MODICA ML, WERLING NC, OLSON LF, KROENING RK, ARMSTRONG T, THOMAS SP, WENTZEL RP, 
PARKER DK, CHARLTON JR, CLARK OS, SHERMAN PL, CONE RW 

7th Row: MANN RN, SIMS MC, WALLIS MB, MANKOSA MA, SMAILER DK, BUTLER KM, NOLAN WH, SWARTZ DE, 
TROXEL RE, ABERNATHY KW, KOPINSKI OF, COLLETTI FA 

NOT PICTURED: LITTLE MT 

SABERS PRESENTED 

Armor Association Sabers were presented to two 
dist inguished cadets from the Class of 1979 during 
ceremonies at the United States Military Academy on 6 June 

1979. Colonel Thomas F. Cole, Director of the Department of 
Military Instruction made the presentations on behalf of the 
U.S. Armor Association . The sabers were presented in recogni 
tion of the cadets ' outstanding achievements in adademic 
study, physical education , and military leadership. 

Lieutentant David Sheridan Clark (center), a cadet company 
executive officer, graduated 14th in his class. Before commis
sioning , Lieutenant Clark trained with the 3d Armored Division 
in Germany, became airborne qualified , played intercollegiate 
soccer, and served a summer internship with the Office of 
Management and Budget. After AOBC (Cavalry) and Ranger 
School , Lieutenant Clark will join the 2d Armored Cavalry Regi
ment, FAG. 

Lieutenant David Alan Niedringhaus (left), a cadet platoon 
leader, graduated 30th in his class. Prior to being commission
ed , Lieutenant Niedringhaus was active in company intramural 
sports and served as an area representative of the Cadet Public 
Relations Council. Following the Cavalry track ::it the AOBC at 
Fort Knox and Ranger School at Fort Benning , Lieutenant 
Niedringhaus will join the 2d Infantry (" lndianhead " ) Division , 
ROK. 



M-240 MACHINEGUN 
Three problems have been encountered in the new 

M-240 machineguns. The first and most important is 
burring of the breech end of the barrel. This burr is caus
ing the barrel to bind in the receiver, and if the barrel 
latch is operated to finish pulling the barrel into the 
receiver, the threads in the receiver will be damaged. 

The second problem is the bolt through the trigger 
and frame assembly. If this bolt is not kept tight and 
good lock washers installed, it will work loose and fall 
out, causinq the loss of the hand qrips and some of the 
pins. Reference TM 9-1005-313-20, page 3-25. 

Caution, do not tighten grip nut to the extent of crack
ing grips. 

The third problem concerns closing the cover with the 
bolt closed or forward , instead of charged to the rear. 
The cover will close with the bolt in either position . If it 
is forward , the spring loaded roller will depress until the 
bolt gets to the rear and then it will slip into cam. This 
action will cause minor wear on cam but not enough for 
immediate concern . 

AIR CUSHION VEHICLES 

The Army has type classified the LACV-30 air cushion 
vehicle which can be used to transfer supplies from 
ships at sea to troops on shore. A company of 12 craft 
will be procured for Army use. 

The LACV-30 can carry two 20-ft containers weighing 
up to 30 tons. In Logistics-Over-The-Shore (LOTS) am
phibian operations, the craft can negotiate surf 
regardless of tidal and bottom conditions and deliver 
cargo to the beach or inland to avoid beach congestion 
and possibility of enemy attack. In addition to its ship
to-shore logistical mission , the LACV-30 could support 
secondary missions such as intermediate range 
logistics support , search, rescue, medical evacuation in 
coastal , harbor and inland waterways. The craft has also 
been used by the US Coast Guard for icebreaking opera
tions. 

Plans call for the initial production of four craft in 
August with an option to purchase four more in 1980 
and the remaining four craft in 1981. 

DAY-NIGHT SIGHT 
A day-night sight that will enable gunners of the XM-2 

and -3 to see through darkness, smoke or haze is shown 
being adjusted during development. 

Gunners using the sight during tests at Fort Irwin, 
Calif. , scored hits against stationary and moving targets 
at ranges in excess of 2,000 meters during the day and 
at night. The sight's thermal imaging sensor uses 
modules common to other Army thermal imaging 
systems. 

MINEFIELD MARKER 

A new Hand Emplaceable Minefield Marking Set , 
(HEMMS), a means of guiding friendly forces safely 
through or around our own scatterable or conventional 
minefields, will soon be available to the units in the 
field . It consists of a line of poles containing flashing 
lights connected by fluorescent orange tape. 

Each pole has an orange neon lamp which initially 
flashes about 82 flashes per minute. A light shield in
side the dome of the flasher prevents the light from be
ing seen directly overhead. A reflector behind the neon 
lamp directs the light so that it can be seen from only 
one direction. The outside of the plastic case has a 
reflective surface to make it visible in light from vehicle 
headlights. 

The set will be used to mark temporarily conventional 
indefinite-life minefields emplaced by the M-57 Antitank 
Mine Dispensing System. The set could also be used to 
temporarily mark other indefinite life minef ields. 
However, if these minefields are to be left in place 
longer than 15 days, the HEMMS should be replaced 
with Minefield Marking Set Number 2 when time 
becomes available. 

The first HEMMS systems are scheduled for produc
tion later this year, and be available to engineer units in 
the field in late 1980. 



BOOKS 

THE THIRD WORLD WAR: AUGUST 1985 by General Sir John 
Hackett and Others. Macmillion , New York. 1979. 415 pages. 
$12.95. 

This book is an effort to depict a hypothetical future war in 
Europe. The authors are to be commended for the courage to 
undertake such a tenuous task and for the breadth of their 
treatment. They attempt to do in 396 pages what future 
historians would require volumes to accomplish. To depict the 
events leading to the war, the conflict itself, and the aftermath 
required a broad brush treatment of each major topic . The 
result is a series of synoptic chapters which address the major 
political and military aspects of the war. As in all such exer
cises in futurology , the authors were forced to resort to many 
speculations. They are not to be faulted for making these 
speculations, but they are committed to developing a scenario 
in which , despite tough going , the best possible outcome for 
the West is achieved . 

Each reader will no doubt take exception to certain assump
tions and speculations. Two things that stand out are the lack 
of technological speculation and the convenience of the 
political and st rategic speculations. The authors project 
today 's technological capabilities, with the attendant pre
sumed strengths and weaknesses, to 1985. One example which 
is stressed in the book is the West 's purported superiority in 
electronics as embodied in C3 and EW capabilities. It has 
become standard procedure to rate Warsaw Pact electronic 
capabilities as of second quality. Considering their 
demonstrated capacity to solve priority problems, it is dubious 
procedure to project current attributed Pact deficiencies so far 
into the future. It is also peculiar that the Pact was presumed 
not to have sprung any surprises on the battlefield in 1985. 
This is disquieting because the Soviets do not readily disclose 
all their technical capabilities and they appreciate the value of 
surprise and deception . In the absence of such surprises, to
day 's equipment and tactics are presumed sufficient to stall 
the Pact advance in 1985. 

The absence of technological speculations is more than 
balanced by the numerous political and strategic assumptions 
upon which the whole story line depends. These assumptions 
are perhaps the weakest part of the book because they range 
from being too simplistic to implausible. Among the simplistic 
aspects are the straightforward acceptance by the Soviets of 
the war plan recommended by one of their leading advisors and 
the automatic committment of French forces to the West in 
view of the limited aims professed by the Pact. It is easy to im
agine that the Pact might pressure the French to abstain from 
the battle, perhaps using its forebearance in the nuclear arena 
as an inducement. Further, it is difficult to assume that the un
doing of the Pact by domestic unrest would be as simple as 
depicted. The Communist apparatus is geared to maintaining 
political order and rear area security and this apparatus would 
be fine tuned in the event of war. It is unlikely that the offensive 
would be limited primarily to a military thrust in Europe. If it 
should come to the showdown , Western interests would most 
likely be attacked by whatever means available around the 
world . Finally, it is unrealistic to think the Pact would 
unilaterally withdraw after one major thrust which brought 
them so many gains but left them just short of the Rhine . With 
the Pact having continued numerical superiority , the gradual 
buildup of NATO most likely would not deter repeated attacks 
by the Pact until its objectives had been attained . The authors 
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have the Pact give up too easily . 
The overall tone of the book gives the impression that it 

might have derived from one or more war games. The way in 
which arguable outcomes are achieved suggests the authors 
settled for a facile assurance of an optimistic conclusion . At 
each juncture where events are assumed to go in the West 's 
favor , the critical reader will ask what the other possibilities 
are and what consequences are likely with each. The central 
message of the book is that NATO was able to hold the Pact 
advance only because of force structure improvements made 
between the late 1970s and 1985. In short, the book is a warn
ing that the war will be lost if the necessary changes are not 
made in NATO. 

The reader who is looking for small unit action is limited to 
twelve pages of text near the front. However, the rest of the 
test will hold most readers ' attention to the end and the appen
dices should not be overlooked . The book is well structured 
with 28 chapters of manageable length , several maps, a list of 
abbreviations, and a very useful index. 

Larry W. Williams 
Batte/le, Columbus Laboratories 

FIELDS OF FIRE by James Webb. Prentice-Hall , Inc. New York . 
1978. 339 pages. $9.95. 

James Webb, a former Marine officer and Vietnam veteran , 
has produced one of the most notable books dealing with the 
conflict in Vietnam. Drawing heavily upon his tour as platoon 
and company commander, Webb has ably translated his ex
periences into a first-rate novel. In graphic terms, he explores 
the psyche of a small unit. As individuals have characteristics 
and personality features , so will a unit assume an aggregate 
personality. Focusing upon a particular squad, Webb shows us 
how the group personality emerges, evolves, and reacts to 
situations it must face. 

The novel contains noth ing that is excess or superfluous. 
There is a tautness and rapid pacing throughout that does not 
tolerate the superficial. Sharpness of characterization and ex
actness of description eliminate irrelevancy. 

Despair and isolation are a constant theme, sometimes in 
the background, but always present. Isolation becomes aliena
tion . The members of the squad are alienated from a great 
many things : the World (the US); the closer, yet no less unreal 
world of the Da Nang radio announcer; and corruption in Viet· 
namese civilian and American military circles. They are re
moved emotionally, as well as geographically , from their own 
regiment. The alienation becomes even more pronounced after 
a staff officer orders the squad out on a questionable mission. 
Two squad members are killed and the staff officer receives a 
Silver Star for their action. Despite this alienation, or more 
probably because of it, the squad does its job very well. They 
are a close-knit group that is left to its own devices and 
displays an admirable proficiency in combat. The arrival of a 
new lieutenant , who exerts a positive influence, alters the 
group personality . Their performance under strong leadership 
improves. 

Fields of Fire can be approached from two levels. First , it is a 
good story that is well told , and can be read for pure entertain
ment . Second , it provides a reminder of the influence of leader
ship on the small unit , as well as showing the ultimate costs 
assumed by those who carry out their assigned miss ions. 

Robert Stacy 
Fort Knox, Ky. 



HITLER'S GENERALS by Richard Brett-Smith. Presidio Press, 
San Rafael , Cal if. 1977. 

The work by Richard Brett-Smith attempts to analyze the 
general officers of the Third Reich . The book discusses more 
than 80 of the leading generals in an officer corps that included 
more than 1,200 general officers. Although the task is an ad
mirable one, the book is actually uneven in its analysis of the 
generals. The author concentrates more on events than in
dividuals, and the personalities , talents , and achievements of 
the individual generals are often obscured by descriptions of 
battles and campaigns . 

The author argues that the German Army had only two great 
commanders: Field Marshals Erich von Manstein and Albert 
Kesselring . His criteria were battlefield success, tactical and 
strategic skills, judgment, leadership abilities, and willingness 
to delegate responsibility. According to the author, von Man
stein and Kesselring met these criteria best of all , but leaders 
such as Field Marshal Karl von Rundstedt and Colonel-General 
Heinz Guderian did not. While von Rundstedt's abilities de
clined as the war progressed, Guderian " lacked the fine in
tel I igence of the greatest commanders ." The ac 
complishments and talents of other generals are analyzed, but 
none of them ranked in the " great " category . 

In the final analys is, the book is neither a good study of in
dividual generals nor of the general officers corps as a whole. 
The author relies heavily on works already published , quotes 
extensively from those resources , and seems to have 
discovered very little that can be classified as " new." One 
gains the impression that some of the generals are discussed 
simply because the author had some information available on 
them. Similarly, if the reader does not have a sound 
background in the battles and campaigns of World War II , he 
can easily be overwhelmed by the author's battlefield analysis. 
Yet , he will encounter very little that will give him a better in
sight into Hitler's generals. 

If a reader wants a short biography of an individual general , 
the book can be useful. But if the reader wants more detailed 
information or desires a substantive analysis of the German 
generals, he should look elsewhere. 

Major Robert A. Doughty 
3-8 Cavalry 

LAW, SOLDIERS, AND COMBAT by Peter Karsten. Greenwood 
Press, Westport , Conn . 1978. 

This book is difficult to put aside until completely read . Con
siderable detail is skillfully woven together in such a way as to 
hold a lay person 's attention yet please a discriminating 
researcher or historian. Professor Karsten researched and 
analyzed some very thought-provoking subjects, without being 
caught up in emotionalism . The result is a masterpiece of ob
jective detachment. Officers and sergeants of the combat arms 
would do well to read and ponder on Law, Soldiers, and Com
bat as seen by Professor Karsten. 

The book starts with a survey of the premedieval , medieval , 
and modern societies to determine the views and evolution of 
those views as laws regarding treatment of both combatants 
and noncombatants. This is particularly fascinating and pro
vides information heretofore concerning such little known 
things as the earliest views on war from the air. A number of 
recorded war crimes , including the My Lai Massacre, are then 
examined. The resultant series of analyses views sundry na
tionalities and so far as possible, both violators and observers, 
to gain insights as to why war crimes occur. This book con-

eludes with recommendations as to what might be done to 
reduce the possibility of war crimes in future conflicts and pro
vides an overview of what has and is being done. Currently, the 
Army has ongoing programs to insure that soldiers are familiar 
with the Laws of Land Warfare, personal conduct, moral 
responsibilities, and related subjects. In addition, there are 
numerous official documents and directives which provide 
rules and guidance concerning Law of Land Warfare, Personal 
Conduct in War, the Geneva Conventions, etc. However, the 
fact remains that in the final analysis,-much depends on the 
quality of the leadership and the moral conscience and moral 
courage of all-the led as well as the leader. 

RICHARC L. COFFMAN 
Colonel, Armor 

USAARMC 

COMMON SENSE TRAINING: A WORKING PHILOSOPHY FOR 
LEADERS By Lieutenant General Arthur S. Collins , Jr., US Ar
my (Rel.) Presidio Press 1978. 225 Pages. $11 .95 

This book by General Collins is worthwhile reading for every 
Army officer. It is crammed with advice of such apparent good 
sense that one wonders why anyone has to write these things 
down. There is not doubt, however, that someone has to. This 
well-organized book includes both broad philosophy and prac
tical techniques . It should appeal to the student of contem
porary military management as well as to the busy troop com
mander. General Collins wrote an article for Army magazine in 
1957 entitled " What Are We Doing to Our Commanders?" Un
fortunately, the Army has yet to come to grips directly and fully 
with the basic problems of the over-managed commander that 
Colonel Collins recognized in 1957. 

Chapters 7, 10, and 12 I found particularly appealing . In 
Chapter 7, " Training Yourself and the Chain of Command," the 
author talks about our " learning to see," displays current 
knowledge of a variety of useful performance indicators, and 
reviews in detail those small but continuously important points 
of technique of the experienced commander. Chapter 10 on 
training tips reminds us once more of the tremendous scope of 
current training activities and the variety of skills needed by 
the small unit commander. In Chapter 12, General Collins 
discusses crew training in the very practical, common sense 
approach of the entire book. 

But the larger issues-as well as the tools of the insightful 
trarners-are exposed in contemporary context . For example, 
he addresses the insidiousness of an unrestrained "can-do at
titude." Surely , an era that demands both tough discipline and 
acute sensitivity must engender in our officers an under
standing that there must be a point past which they cannot 
bend , and that an officer's fundamental obligation to " do his 
duty" includes being honest and direct with his commander 
and to provide his seniors with unvarnished opinions. General 
Collins also calls the shot on those of us who complain of in
adequate authority but, in fact, are simply failing to set and en
force appropriately high standards. General Collins is a great 
believer in unit schools and this book would serve as a fine 
Source of specific discussion topics. The author also ad
dresses the limitations of the unit readiness reporting 
system-even in its current revised and updated version-and 
talks to the dysfunctional aspects of periodic quantification of 
readiness. He also brings up the point that the Army has yet to 
explain adequately what is meant by " decentralization ." We 
need to spell out the distinction between " freedom to fail " and 
the unregulated excursions where any coaching at all is 
resented . 

Junior officers would be particularly pleased to see that at 
least one senior general knows something about the difficulty 
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and confusion in comparing ESC versus NOR versus 2406 
criteria; and that someone above the grade of captain 
understands that most roadside spot-check systems are 
worthless; and that we still have difficulty deciding whether or 
not the ARTEP is , in fact , diagnostic or evaluatie ; and that 
perhaps we wouldn't put on so many training shows if the in
spectors and senior officers know their training inspection 
business a little bit better; and that today's training environ
ment is still referred to by many of our dedicated practioners 
as " host i le." 

My personal bias brings disagreement with a few points. 
First , General Collins doesn 't like changes in training 
schedules. My thought is that until we get things straight at 
division and brigade level there must be changes in training 
schedules and that our best course of action today is to let the 
commander on the spot modify training , and then , aiter-the
fact, to_gether d.er. ide why we weren't smart enough to put out a 
schedule in itially that would not be obsolete a week later. I also· 
don 't agree that unit schooling should not be conducted in 
prime training time. I would also disagree regarding the 
uselessness of most large-scale FTX's. True, large exercises 
are inefficient for most individual and crew training , but they 
surely are needed to shake down the complex logist ics of our 
current system . General Collins is also for the three-tank pla
toon and I am " a'g in" it . My feeling is that fire and maneuver 
should sti ll be a platoon capabi li ty. The three-tank platoon also 
makes the war too much a company commander 's game, and 
the f ive-tank (XM-1 ) platoon is too expensive. Therefore, I come 
out for the four-tank platoon as being the only solut ion to our 
techn ical , leadersh ip, and tactical problems. 

As a peripheral matter, I must take exception wi th General 
Collins ' comments regarding aspects of the 1970 Army War 
College Professionalism Study. General Collins states: " there 
was one glaring weakness in the study: its absurd re jection of 
trends in the who le soc iety as causat ive factors in the Army 's 
difficulties in the late Vietnam period ." A careful read ing of the 
Professionalism Study would indicate that while societal fac
tors were viewed as the cause of many of the problems con
front ing the Army, societal pressures were not seen as justi
fying Army institutional shortcomings. In fact , the Profes
sionalism Study noted " the mi li tary is not immune from the in 
t rus ion of parts of the changing value system of 
soci ety ... However, these larger (societal) trends ... did not ap
pear to be primary causitive factors to such a degree that they 
were truly consequential in this (study 's) assessment of the 
professional climate ." In other words, Vietnam tou r length , the 
f ire base syndrome, the unfortunate proclivity toward ticket 
punch ing on the part of some senior officers , and the frequent 
abuse of statist ics-both on the battlefield and at higher head-

quarters-were traceable not so much to the rioting in the 
streets as to some inattention to tradit ional profess ional stan
dards by some members of the officers corps. 

In summary, Lieutenant General Collins has produced a 
utilitarian book that talks intelligently of leadership, manage
ment, and common sense. It is good for both the captain and 
the general , and a refreshing ton ic for everybody in between. 
This volume plus General Bruce Clarks' Guidelines for the 
Leader and the Commander, and that always inspiring text The 
Armed Forces Officer, would make a neat package for annual 
reading for all of us. 

Majer General Walter F. Ulmer, Jr. 

Recognition Quiz 
Answers 

ODCSPER 
HQDA 

I) GERMAN JAGDPANZER KANON (no turret, flat 
side armor slopes inward, protruding gun mantlet) 

2) ISRAELI MODIFICATION OF U.S. M-48 TANK 
(105-mm gun, modified commanders hatch cover, pin
tie mount for what appears to be a .30 caliber light 
machinegun, five support rollers) 

3) SOVIET BM-21 MULTIPLE ROCKET LAUNCHER 
(rack of 40 rocket launcher tubes, 6x6 truck mount) 

4) GERMAN 80-105 HELICOPTER (four rotor blades, 
box-like fuselage, vertical stabilizers on ends of 
horizontal stabilizer) 

5) U.S . M-113 MODIFIED FOR USE WITH OPFOR 
UNITS (mockup turret and gun tube, turret and tube 
resemble the Cadillac Gage turret equipped with the 
Cockerill 90-mm light gun that is being mounted on 
the M-113A 1 and the Commando family of vehicles) 

6) SOVIET AI RBORNE BMD (low silhouette , 76-mm 
gun and Sagger launcher rail, slightly pointed bow ar
mor, lower bow armor is V-shaped . 
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DESK 

Since 1888, there have been 32 editors of ARMOR, the Army's oldest 
professional journal. I now become the 33rd. My esteemed predecessors 
each pledged to build upon the quality and prestige of ARMOR and the U.S. 
Armor Association that his predecessors had established. I, likewise, make 
this same pledge to you, the Armor Community. 

ARMOR has established itself as a highly respected professional journal 
with an international audience. ARMOR is held in such regard because. of 
the outstanding support that the Armor Community gives to the journal and 
the association. If I am to maintain ARMOR's prestigious position, I need 
your continued support. 

ARMOR is your forum for "disseminating knowledge of the military art 
and sciences, with special attention to mobility and ground warfare." To 
disseminate this knowledge to ARMOR's wide audience, I strongly 
encourage you to write for ARMOR. Articles from all sources, military of all 
ranks and branches, active duty and reserve components personnel, retirees, 
and civilians, will be considered for publication as long as they meet 
ARMOR's high professional and editorial standards. 

The Armor Community is about to embark on a new decade--a decade 
which is scheduled to bring us long-awaited new steeds of battle. As the 
new equipment comes into the inventory, there will be much excitement. A 
goal of ARMOR will be to share in this excitement and help alleviate the 
challenges associated with the introduction of the new equipment into the 
inventory. 

To achieve this goal the Armor Community must band together and 
support our journal and association. Efforts will be required by all, but the 
professional rewards will be bountiful. 

I look forward to my association with you. 



Coming in 
"COUGAR-A CANADIAN CAT" 

Captain P.A. Philpot, 8th -Canadian Hussars, 
discusses the Armoured Vehicle General 
Purpose family, which includes a tank trainer 
AVGP, an AVGP personnel carrier, and a 
recovery/maintenance A VGP, all based on the 
6x6 version of the Mowag Piranha. 

"ARMOR ASSISTOR" 

"THE LINES OF TORRES VEDRAS" 

The importance of logistics is highlighted in 
this discussion of the Peninsular campaign of 
1810-11 in Spain and Portugal. First Lieutenant 
Robert Stacy compares the manner in which 
logistics was handled by the British and French, 
and explains what resulted. 

Captain Frederick G. Lee examines the rile of 
the armor assistor in a Readiness Group, and 
the contributions to Reserve Component unit 
readiness that he can make. 

"AMMUNITION RESUPPLY" 

"THE MISSING LINK" 

Focusing on what he describes as the missing 
link, Major John Rose discusses the need for a 
doctrine of how to fight on a nuclear battlefield. 

The rearming of a unit during or after a battle 
is much talked-about, but little practiced. 
Captain Thomas G. Pratuch outlines a way to 
move the tons of ammunition involved to the 
units needing it. 

"A NEGLECTED ASPECT OF COMBAT POWER" 

Major Ronald J. Williams looks at mine
clearing during World War II, and the need for 
training today to realistically deal with counter
mine operations. 
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LETTERS 

How Much is Enough? 

Dear Sir: 
Captain Geier's article, " Sleep Loss: A 

Debt that Must Be Paid" (ARMOR, Jan
Feb '79) is valuable in calling attention to 
the need for unit commanders to pro
gram s leep for their troops and 
themselves . Most of the recommenda
t ions are good, but a few draw too heav
ily on the find ings of laboratory studies 
done under idealized conditions which 
showed that a long period of uninter
rupted sleep is the best way to repay 
sleep debt. 

That is true, but more recent field 
studies of Army units (not yet generally 
available i n the literature) have 
demonstrated again the truth of the 
Israeli Defense Force proverb, " The Best 
Is the Enemy of the Good. " 

One and one-half hours sleep in 24 is 
not enough to sustain adequate perfor
mance beyond 4-5 days, but it is a lot bet
ter than none, which leaves men totally 
ineffective and unable to cont inue. Three 
hours of sleep per day is the minimum 
required to sustain adequate (albeit not 
perfect) performance for 9 days or more. 
Four hours of sleep gives substantial 
recovery of performance after 96 hours 
of total sleep loss, and continuing with 
only 4 hours sleep per day thereafter will 
give continued improvement over the 
next few days. 

Whether 3-4 hours sleep is still 
enough if it is broken into 6-8 half-hour 
naps under uncomfortable conditions 
has not been demonstrated , but it has 
been shown in the laboratory that light 
sleep (" Stage II " electroencephalogram 
or brainwave) is as effective in sustain
ing performance as deep sleep (" Stage 
Ill and IV" ) or dreaming sleep (" Stage 
REM ", for " rap id eye movement " ). 

The tasks that are at risk under these 
conditions of partial sleep loss are as 
Captain Geier ind icated : those which in
volve learning new information , making 
complex cho ices , react ing instantly, or 
remaining vigilant over long periods. 
Orders must be kept simple, and should 
be wr itten down and read back. 
Doublecheck procedures are especially 
important. It may be necessary to post 
lookouts in pairs (even though this 
means less sleep time) to counteract the 
tendency of very tired brains to imagine 
seeing things that aren 't there when ex
ternal st imulus is low or monotonous 
(" Visual illus ions," a phenonomenon 
well-known in Ranger school). 

The biggest problems due to sleep 
loss will not come when everyone is 
keyed up. The tired tank driver is less 
likely to have accidents while advancing 
across broken terrain or withdrawing 
under fire than he is during road 
marches (day or night) as he follows that 
vague shape or shielded running light 
just ahead in the dust. 

While the human body cannot learn 
how to go without sleep, the human 
mind and the human team can learn 
ways of maintaining effectiveness while 
tired . Individual differences in need for 
sleep are great . A few people can wake 
up from brief naps and be alert almost in
stantly; most take minutes to get up to 
speed , and their performance is tem
porarily worse than before the nap. 

Only by training under realistic condi
tions can the ind ividual, the team and 
the un it commander learn what to expect 
from themselves and each other, 
develop SOPs on how to schedule sleep 
for everyone and still cope with fatigue, 
and practice these SOPs until they 
become second nature. 

The " best " strategy for scheduling 
sleep is a simple one (as befits 
something that . must be remembered 
and practiced by tired . .troops): don 't 
waste any opportunity to give someone a 
chance to sleep, and be sure everyone 
gets as much as circumstances allow. 
Everyone should refead the " Com
mander's Hatch " in the Jan-Feb '79 AR
MOR for how this can be done. 

JAMES W. STOKES, M.D. 
Lieutenant Colonel , MC 

More on Sleep 

Dear Sir: 
My plaudits to Captain Geier on his 

timely and pertinent article . More of the 
space in our professional journals 
should be devoted to soldier knowledge 
that is meaningful rather than a lot of 
hogwash. In this regard, I find ARMOR 
Magazine (and I am Infantry) to be 
superior compared to the other branch 
magazines. 

ANDREWM.RUTHERFORD 
Colonel , Infantry 

Colonel Rutherford's letter was ex
tracted from a " Professional Thought " 
which appears on page 49. ED. 
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More on Bahnsen 

Dear Sir: 
With regards to the recent discussion 

concerning the essay, "Improving the Ar
my," by Lieutenant Colonel Peter F. 
Bahnsen, I would like to offer my com
ments toward the subject o! particular 
interest. While I understand the inter
pretation of " tenacity" forwarded by 
Chief Warrant Officer David E. Aldridge 
in the March-April Issue of ARMOR, I 
believe that Colonel Bahnsen has sur
faced an idea of critical importance to 
the future of our Army-that is the 
necessity for junior officer leadership 
based upon a sound basis of agreement 
with fundemental principles, rather than 
devotion to the ends of a " solid career 
progression pattern. " 

As a junior officer with the entirety of 
my experience based in a TO&E unit with 
a viable tactical mission , I have seen the 
" policies" and " programs" Mr. Aldridge 
refers to in a variety of configurations . I 
do not agree, however, that the two areas 
spoken of are, indeed, above reproach . 
As an initial premise, it should be noted 
that few field grade commanders I have 
encountered have ever displayed violent 
opposition to the presentation of an 
alternative to the existing " policy" or 
" program " -provided that the proposal 
was an alternative; and not just a com
plaint. It is my f irm belief that complaints 
are the basis for nothing ; they simply 
perpetrate mediocrity. The junior of
ficers willing to devote the time to an 
analysis which results in an alternative 
resolution generally gain the respect of 
their superiors , whether the two 
elements agree to change or not. If that 
concept embraces the " tenacity" Col
onel Bahnsen purports , then I am in 
agreement with his ideas. 

The real heart of Colonel Bahnsen's ar
ticle, as I view it , is to point out the 
necessity, in our search for combat 
readiness, that the upcoming officers 
realize the need for thinking in terms of 
what is good for the professionalism of 
the service and the needs of our country, 
as the priority elements of considera
tion . I have a personal distaste for those 
who would subordinate the needs of 
America and the military service to per
sonal 11oals, and I believe that the majori
ty of my junior officer contemporaries 
would agree. While it is true that most 
young officers like to voice their assign
ment preferences to Armor Branch, and 
perhaps envision the "ideal " job 



somewhere ahead, I feel those are minor 
considerations when compared to thd 
needs of the service, in the eyes of to
day's juPior leaders. 

I am extremely J.)roud of the honesty I 
have seen displayed in the conduct and 
dedication to duty of my contemporaries 
during my brief tenure in the United 
States Army. One of the primary reasons 
behind my decision to stay in the 
military beyond the required term of ser
vice is due to the belief I hold that here I 
perform a tcask of true value to the 
preservation of an ideology I hold para
mount-the tenets of the United States 
Constitution. That feeling should, by 
definition, preclude the commission of 
the "acts of omission" Colonel Bahnsen 
refers to, and enable the Army to i.m
prove via the progression of today's 
junior officers into the senior ranks over 
the course of time. I believe that 
scenario will come to pass. 

Perhaps the original article, created by 
Colonel Bahnsen, was perpetrated 
through a belief on his part that the 
honesty was deteriorating (or in danger 
of it) in the Officer Corps. If that has 
been the case, and "tenacity" has suf
fered , then I have not had the misfortune 
to witness it. The fears of a career "brief 
and lackluster" that Mr. Aldridge speaks 
of should not motivate today's young of
ficers, who must be able to present ef
fectively alternatives based upon sound 
judgemtint and proper orientation of 
priorities. Additionally, we must con
tinue to have the feeling that higher com
manders do listen to those alternatives, 
and that , in itself, will stimulate an im
provement in the professionalism of our 
Army. 

I was profoundly affected by a recent 
opportunity I had to speak with the 
former USAREUR Commander, General 
Blanchard, at a conference of troop/com
pany/battery commanders. He gave one 
the unmistakable impression that he 
was listening to the alternatives we 
presented in an effort to deal with on
going problems, and I was heartened im
mensely by our conversation. Led by 
senior commanders of General Blan
chard 's caliber, we junior officers can 
only become more dedicated in our ef
forts to improve the military service and 
protect our way of life. I cannot envision 
a more satisfying or meaningful princi
ple to guide my service career. 

Dear Sir: 

ROBERT W. MIXON, JR. 
Captain, Armor 

Trp L, 3d Sqdn, 11th Cav 

Appalled 

A voice from the wilderness. 
I was appalled by the articles about 

the new Cavalry Fighting Vehicle in the 
May-June issue. 

I remember when European cavalry 
units were exchanging their M-114s for 
Sheridans in the 3 for 5 program. At the 
time, critics of the program said that the 
Sheridan was too large, too expensive 
and too complicated to be a scout ve
hicle. Yet , after years of research, we 
have produced a " scout " vehicle that is 
every bit as large as a Sheridan, 7 tons 
heavier, and from all appearances every 
bit as expensive and complicated. I find 
it incredible that the Soviet Union can 
field an equivalent vehicle (in terms of 
performance and firepower) , the BMD, 7 
feet high, 15 feet long and only 9 tons in 
weight; and the best we can do stands 
better than 9 feet high, is over 20 feet 
long and weighs almost 24 tons! It 's go
ing to be damned hard to scout in a ve
hicle as large as a tank. 

There is also a problem with the ve
hicle's armament: there's too much of it. 
A scout who has the capability to kill a 
tank at 3,000 meters is going to be temp
ted to shoot- instead of report enemy 
tanks. The addition of the TOW system 
also places another training burden on 
the commander who has little enough 
time to train his people to scout. 

The only thing I can see doing with 
this monster is to use it to replace 
Sheridans!M-60A 1s in cavalry platoons 
and find a light scouting vehicle, 
perhaps the XR-311 , for the scouts; but 
of course this won 't happen. 

And to introduce this vehicle in an 
issue where General Patton says we 
should keep Cavalry as light as pos
ible .... !? 

Dear Sir: 

PETER L. BUNCE 
Staff Sergeant 

Time Machine 

Recently, I overheard a group of young 
Armor officers discussing the philosphy 
behind and merits of the XM-1. 

I found it interesting in that its crea
tors knew from its inception that there 
would be criticism, praise, and com
promise in purpose and design. It is sort 
of a time machine. 

I was assigned to the Armor and 
Engineer Board in December 1971 when 
Congress killed the MBT 70 (XM-803). It 
did not come as a surprise to most peo
ple in the business. Highly important 
data had been collected during its 
development. What was surprising to me 
was a TWX in January 1972 assigning me 
to a "Main Battle Tank Task Force" to be 
established at Fort Knox. What tne devil 
they wanted with a 1204 cavalry officer 
Nas beyond me. 

The nucleus of the task force was 
comprised of ahout 33 officers and 

scientific personnel. This force was 
backed up by agencies and research of
ficers all over the US and, in some cases, 
assistance from foreign countries. It was 
an interesting crew to say the least. 
There was a great deal of expertise and a 
lot of professional thinking. 

As one might expect, just as the task 
force was formed in February 1972 the 
current issue of ARMOR Magazine hit 
the mail with an article titled " The Death 
of the Tank." Of course the Washington 
Post picked all this up and asked if the 
Army knew what it was doing and was 
the taxpayers ' money being wasted 
again? 

The task force was off to a great start. 
There were briefings after briefings, 
many TOY trips , and searching analysis 
of numerious previous studies and 
statistics dealing with tanks and tank 
warfare. 

We looked at little tanks, big tanks, 
light and heavy tanKs, tracked concepts, 
wheeled concepts, armor protection, all 
kinds of guns and suspension systems. I 
particulary remember the heated discus
sion on a turretless tank. The idea was 
out because Americans have to shoot 
360 degrees; I assume a carryover from 
the Indian wars. 

After many weeks of analyzing vast in
formation and listening to one expert 
after another, a humorous but Impacting 
concept drawing showed up in our 
"secret chambers." It depicted a huge 
gun on a small turret ; hull so low the 
driver would have to lie prone; very wide, 
aggressive tracks; and a huge engine 
compartment with chrome exhaust 
headers protuding from each side. 
Someone was being funny, but its truth 
was that there was going to have to be a 
significant trade-off. I kept wondering 
what aeronautical engineers do in initial
ly designing an aircraft knowing that as 
an end result the thing has to fly . 

There was a cost ceiling on the new 
" supertanks" and the cost effectiveness 
people were going to have to take the 
materiel-need document and see if we 
could afford it. Again compromise and 
trade-off were the key and this went on 
during the entire task force period and 
for many moons after it dissolved. Once, 
we even discussed whether it should 
have a chemical toilet and its cost. This 
was not serious, but there was much 
that was if we were going to get the best 
tanks for the price and most important, 
the finest battle tanks in the world . 

There are more tank buffs in this world 
than one would believe. The Task Force 
received letters from retired generals, 
retired sergeants, civilian engineers, cor
porations and a 15 year-old boy scout. 
There were many ideas but it was the 
dedicatP.d interest that was fascinating. 

ARMOR november-december 19~ 3 



After several months a very fine 
engineer from Tank Automotive Com
mand told us that when he returned in a 
week he would bring a small wooden 
model of what the XM-1 would end up . 
looking like no matter who ended getting 
the contract to build it. 

When I saw the model and then 
several years later the XM-1 prototypes, I 
thought that there was one 
knowledgeable engineer. I suppose 
working with tanks since 1941 gave him 
a certain insight. 

The material needed for the XM-1 was 
basically completed in August of 1972, 
and the Task Force began to break up. 
Several of the officers today are 
generals. Many are retired. A few left the 
Army for defense industry jobs and a 
couple had careers that went sour and 
had to leave the service. 

. It was a good group. Armor had finally 
asked and answered the question, 
"What is a tank and what is it supposed 
to do?" All .the ensuing discussion on 
the cost of. tanks and whether they were 
obsolete was put to rest in October 1973. 
I find that ironic. 

A captain told me that at the rate we're 
going he will be a Lieutenant Colonel 
before he ever sees one [an XM-1) in a 
unit . I told him that if it turns out to be as 
good as we want it to be, his generation 
may not have to use it in a fight. It's a 
consideration, the XM-1 is sort of a time 
machine with extensive thought, pur
pose, and development behind it. 

BURTON S. BOUDINOT 
Lieutenant Colonel (Ret), Armor 

An Aid to Recognition 

Dear Sir: 
I look forward to the Recognition Quiz 

feature of each issue of ARMOR, and I 
noticed in a 1ecent letter to the editor 
that one of your other readers favored 
the pictures from the quiz over the cur
rently available flash card training aids. I 
agree with him to an extent , but I feel 
that the cards are a basic starting point 
for vehicle indentification which should 
and could be enhanced with a somewhat 
more advanced tool. I believe that the 
cards can be used to train in basic 
characteristie; identification and then the 
advanced aid could be used to present 
more realistic views of the vehicles. 

I believe that this could be ac
complished by adapting a childs 
Viewmaster set to military use by re
placing the viewing discs of cartoons 
with color pictures of military vehicles. 
These viewers are cheap, durable, easy 
to procure and offer the same view a 
soldier would get through a pair of 
binoculars. If such a device exists, I 

haven't seen it, and I believe that it 
would be a very good training tool and 
one which could a touch more authen
ticity to the ARTEP evaluation. 

CRAIG LENOCKER 
Captain, Armor, USAA 

2d Maneuver Training Command 

Any of you gadgeteers out there care 
to have a try at developing some viewing 
discs for this purpose? Your local Train
ing Aids Support Center might be able to 
lend a hand. If you do come up with a 
suggested recognition series, let us 
know-and please include a set of your 
pictures. ED. 

Semper Fidells 

Dear Sir: 
As a Marine Corps officer assigned an 

Armor MOS, I feel that the inclusion of 
commanding officers of Marine Corps 
tank, amtrak, and tracked vehicle bat
talions in your periodic command 
listings would be beneficial and would 
acknowledge the contribution that the 
Marine Corps makes towards the active 
duty armor force of the United States. 

MICHAEL T. SHAW 
First Lieutenant, USMC 

Subic Bay, R.P. 

A good idea. We'll work on it. ED. 

Needs Thought 

Dear Sir: 

I took a great deal of interest in the ar
ticle "A New Breed, Active Defense 
Cavalrymen, " in the July-August issue of 
ARMOR. Maior Andrews failed to give 
the subject enough thought. He sees a 
problem but fails to suggest any solu
tions. The few ideas he presented are 
weak assertions that he appears either 
afraid or unprepared to defend. I am par
ticularly annoyed by those who suggest 
that someone else designate "definitive 
missions and procedures." 

Perhaps if Major Andrews himself 
would explore the various mission 
possibilities in the active defense along 
with present or proposed organizations 
he could come to some potentially valid 
conclusions. For instance: Does the ac
tive defense preclude offensive action 
above the task force level? Is the cavalry 
a force that could be used in an offensive 
role? What about the mobility superiority 
that the air/ground cavalry team offers? 

Another point , armored cavalry is not 
dead, yet , and any air cavalryman should 
realize that air cavalry can't survive alone 
on the battlefield . 

I think Major Andrews had better 
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rethink his premise. FM 17-95, as poorly 
written as it is, does not preclude the 
use pf cavalry in the active defense. 
Cavalry performs all offensive and defen
sive missions either as an economy 
force or a.s part of the main force. 
Cavalry's roles in the active defense are 
only limited by the commander's 
thought processes and mission- re
quirements. 

H. JOSEPH ROZELLE 
Lieutenant Colonel, Armor 

Time to Crack the Books 

Dear Sir: 
In the July-August issue, the tank in 

photo #5 is not a M-47 being used by the 
South Korean Army. It is a Japanese 
Type 61 Main Battle Tank. It was made 
after the M-47 using the M-47 as an ex
ample. It's much smaller (due to the size 
of the average Japanese tanker.) The 
Type 61 was the first tank the Japanese 
Defense Force was equipped with that 
was a pure "Made in Japan" tank. 

Someone should have caught the 
mistake. First the OT-62 being called a 
BTR-50 in the September-October 1978 
issue and now this. Time for someone to 
crack the books and refresh. 

WADE R. BARTELLS 
Staff Sergeant, Armor 

Co. A, 3d Bn, 77th Armor 

ARMOR also received letters from Roy L. 
Wilson, Gary W. Brown, Staff Sergeant 
Frank R. Shirer, and many others. While 
the QUIZ was being prepared, two 
photos were inadvertently swapped. See 
page 39 for the photo that should have 
been there. Also, in some magazines, 
Photos 2 and 4 were transposed. Honest
ly, the ARMOR staff can tell the dif
ference between an XM-1 and a Leopard 
2. Editor. 



THE COMMANDER1S HATCH 

MG Thomas P. Lynch 
Commandant 

U.S. Army Armor School 

To enable us to win the battles of the 1980's, the Army has 
developed weapons systems capable of defeating the potential 
threat. These development programs will soon bear fruit in the 
form of the XM-1, the Infantry/Cavalry Fighting Vehicles and 
other systems which are due to come on line in the early 
1980's. However , we cannot afford to wait until these systems 

are fielded before gearing up to maximize their combat 
potential. 

The Armor Center, along with other TRADOC agencies, is 
already planning training programs to provide units with 
qualified leaders, crewll}en, and mechanics capable of maneu
vering, fighting, and servicing this new generation of equip-
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ment. Now is the time for commanders and staffs to be_gin 
looking ahead to the day when the first new fighting-system is 
issued to your units. 

I would like to make a few recommendations based on our 
recent experience with the initial fielding of the M-60A3 con
cerning unit acquisition and training on new equipment. If 
heeded, they will help minimize the problems you may face in 
the near future. 

• First of all, make sure your men are proficient on your 
present fighting systems. Training packages for the New 
Equipment Training Teams (NETT), which will provide tran
sition training from your current system to the new fighting 
vehicle, are developed on the assumption that crewmen are at a 
given baseline proficiency. One gauge of requisite baseline 
proficiency for tank crewmen is the Tank Crew Gunnery Skills 
Test found in FM 17-12-2 for the M-60Al and in FM 17-12-4 
for the M-60A2. Recent qualifications during annual gunnery 
or a good sustainment gunnery program will help to insure 
that your crewmen are prepared for the transition. Give 
serious consideration to minimizing crew shuffling as much as 
possible prior to gunnery and keeping the same crews together 
at least through the transition training period. 

Additionally, mechanics should be able to demonstrate their 
capability to service your present tanks. I suggest that you 
prepare them by using Soldiers' Manuals for the 63 and 45 
series MOS. Units which fail to meet baseline proficiency stan
dards will face the problem of programming remedial instruc
tion into an already tight training schedule. Remember, NETT 
programs are based on the assumption that your soldiers are 
already proficient at certain skills. Lacking that proficiency, 
they will not receive the maximum benefits of the transition 
training program and subsequent training efforts will suffer as 
a result. 

• Second, insure that staffs coordinate with NETT person
nel well in advance of your unit's transition training period. 
Such coordination should key on problems encountered by 
units which precede yours through the conversion process and 
actions that were taken to solve them. Most newly fielded 
weapons have "bugs" to be worked out. Your knowledge and 
understanding of these problem areas beforehand can help 
ease the conversion of your unit. 

• Next, begin looking early-on at how the acquisition of the 
new weapons system will affect your unit from the standpoint 
of training, logistics, and personnel. Your training and 
maintenance people must plan home station programs in
cluding use of local training areas, subcaliber ranges, and 
training devices. These programs should be based on the 
capabilities of the new system, as well as your financial and 
physical resource limitations. Additional reinforcement train
ing should be planned to permit your troops to become com
pletely familiar with complex subsystems. Ranges capable of 
supporting the new system should be available for a sustain
ment gunnery program immediately following the transition 
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training phase so your crewmen can immediately reinforce the 
instruction they have received . 

Your logistics personnel" will have to plan for a smooth 
transition from one system to another by drawing down on 
supply demands pertaining to the old vehicle during its phase
out period . They will not only have to prepare for the turn-in 
of your present vehicles and possible storage of old and new 
equipment for a short period of time, but also for all of their 
related equipment such as M-85 machineguns, special tools, 
and test equipment (STTE), and pr.escribed load 
lists/ authorized stockage lists (PLL/ ASL). Only those parts 
required to keep the system combat-ready or those required to 
bring the vehicle up to turn-in standards should remain in unit 
inventories. M-240 machineguns and radios will be retained 
for installation in the new vehicles. 

The new systems will come to you with STTE and 
PLL/ ASL packages, which simplify acquisition problems con
siderably. General and turret mechanics' tool boxes will re
main essentially unchanged, so you should insure that tool 
shortages are made up well in advance of the new systems' ar
rival. In the case of the XM-1, plan for the increased fuel con
sumption rates of the AGT-1500 turbine engines, as well as ac
quisition of special lubricants. 

Personnel staff members should be prepared for the arrival 
of systems-trained crewmen and mechanics soon after the con
version program is completed. Notifying servicing military 
personnel offices of the unit's changeover date to the new 
system, as well as what new MOS/ AS! to expect, will enable 
personnel managers at higher echelons to funnel replacement 
personnel to your unit as soon as the "pipeline" opens . 

The need for sound planning in the conversion process can
not be over-emphasized. Commanders and staff at all levels 
must be involved from the earliest stages of planning to insure 
a smooth transition. Establish written SOPs for the conversion 
as details become available. This action alone will minimize 
confusion and wasted effort in the implementation of your 
plans. With the influx of technological advances, our planning 
and execution of new fighting system conversion programs 
must be as effective and efficient as possible to preclude any 
loss in operational readiness and capitalize on the tactical ad
vantages of the new systems. 



Dover Device 
Faced with the lack of a suitable lighting device for night 

subcaliber tank gunnery, the New Jersey Army National 
Guard's 5th Battalion, I02d Armor, decided to find a solution 
for this long-standing problem for reserve component tankers. 

Battalion trainers discussed the problem with CW4 William 
J. Burkhardt, the automotive maintenance technician in the 
battalion maintenance section, who developed the prototype 
of the Dover device. 

The Dover device (figure I) is affixed to the Xenon search
light mount on the ballistic shield of the M-48A5 or M-60 
series tank . It provides a bracket and quick release coupling 
for mounting one or two of the tank's service drive headlamp 
units, depending on the lighting requirements. This fixture is 
identical to that of the normal headlamp mounting position at 
the front of the hull. 

After placement on the searchlight 'mount, the device is con
nected to the tank's electrical system at the accessory recep
tacle in the turret exhaust blower control box near the loader's 
position, using the device's wiring harness. 

Operation is controlled by means of a three-position switch 
in the wiring harness, which provides a choice of infrared, 
white, and off. Although the loader normally operates the 
device, sufficient cable is provided to allow the switch to be 
placed in the TC's position. 

One headlamp unit has been found to provide sufficient 
light for 1/60 and 1/ 35 scale ranges, and in fact, some 
shielding may be necessary. Two units are needed for 1120 and 
I / 2 scale ranges. 

Installation requires no modification to the existing tank 
electrical system. Extra quick release couplings for use with the 
device are available at the driver's position, where the 
headlamps are stored during combat. 

The Dover device works better on subcaliber ranges than 
does the Xenon sea'rchlight because the searchlight is too in
tense and requires extensive shielding. Additionally, the 
searchlight places a heavy drain on the vehicle's batteries, par
ticularly when it is used indoors with the engine off. 

The device can be easily installed and adjusted by the vehicle 
crew, and is easily maintained and repaired at the organiza
tional level. It can be boresighted with the Brewster device in 
much the same manner as is the searchlight with the main gun. 
It may be used for target illumination by the firing tank, or to 
provide light for other tanks on the firing line. 

Additional information concerning the device may be ob
tained by writing the New Jersey Department of Defense, 
ATTN: OTS-OT, Box 979, Trenton, N.J, 08625 or tele
phoning AUTOVON 445-9251 or commerical (609) 984-3606. 

CW4 William Burchardt (left) and SFC Edward Snook are 
shown mounting a Dover Device on a tank of the New 
Jersey National Guard. 
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DOVER DEVICE 
2 EA LAMP ASSY 

~-------... 

00 000 
2 EA BASE LAMP ASSV ~ 

BRACKET BASE ASSY 

CABLE ASSY 

~ 2 EA POST ASSY 

MOUNTING BALL MOUNTING BALL 

Figure 1 

Moving Targets for Tank Gunnery 
The ARR II Readiness Group Dix Armor Team recently 
designed and built moving target systems on two ranges at Fort 
Dix, using locally procured materials. 

The targets are designed to support Reserve Component 
Tank Gunnery training utilizing subcaliber training devices, 
such as the Inbore with the caliber .50 spotter/tracer or the 
20-mm Riley In bore. However, machinegun firing at the target 
is no permitted. 

The system consists of two telephone poles 150-200 feet 

apart with a half-inch cable stretched between them. A 4 by 
6-foot target faced with 12 to 18 gauge steel hangs from the 
cable, and can move along it. (figure I). 

Movement of the target is controlled by a continous 
1 / 8-inch cable attached to the target and looped over pulleys at 
each end, and an RL-31 reeling machine, located in an M-59 
armored personnel carrier. 

After several months of operations, comments have been 
generally favorable. 

Pulley l 
Pulley 

15/20 Ft. 

Notes: 

1/8 in Polydrive Cable 

I 
Turnbuckle 

Telephone Pole 

------150·200 Ft.----- i 
Anchor 

--------------------300 Ft.-----------

1. The personnel carrier has a protective barrier 
of earth emplaced on the uprange side. 

2. The 4 x 6 target has 12 to 18 gauge steel 
fastened to the front to detonate the cal. .50 
Spotter / tracer. 

3. Pulleys are the key to the system. Any with 
aluminum shafts will wear quickly-they 

should be of steel. 
4. Anchors utilized at Fort Dix are other target 

vehicles-deadmen anchors could be used . 
5. The tighter the tension on the 112 in cable. 

the easier the target will move. 
6. Operator fatigue is negligible. A communica

tions means is required for the operator. 
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Adherence to outmoded tools, methods, and organiza
tion spells obsolescence, one of the most_ insidious and at 
the same time one of the most disabling diseases that can 
attack an army. 

General Douglas MacArthur 
April 1951 

The accelerated evolution in firepower that has already 
occurred in warfare demands many new tools, tactics, 
and techniques - but before the men can act in new pat
terns, they must think in new patterns. 

General Willard G. Wyman 
September 1958 

T he Army of the United States is the nation's instrument 
for the conduct of land warfare. To remain highly profes

sional it must stay abreast of changes in the mechanics of war. 
As the center of military knowledge, it is in a position to evolve 
a doctrine of war that both suits the temperament of the 

organization and fits the requirements of the nation.' 
Doctrine, defined as tactics and techniques on how-to-fight , 

is a changing set of guidelines adopted to meet changing cir
cumstances. The process is evolutionary. The only constant 
factor is change itself. Throughout history the difference be
tween the winner and the loser has often been the greater abili
ty of one side to inject change into a commonly accepted solu
tion to a problem. 

In the fall of 1974, a considerable rethinking and reorienta
tion on the basics of combat occurred in Army tactical war
fighting doctrine. Substantial revision in both substance and 
emphasis was initiated . The "capstone" of the series of revised 
Army tactical field manuals was FM 100-5, "Operations," 
which set forth the basic concepts on how the Army intends to 
fight on future battlefields. As the backbone for overall Army 
doctrine pertaining to tactical operations, FM 100-5 has 

' Harold W. Rood, "Strategy Out of Silence: American Mili tary Policy and 
the Preparations fo r War, 1919-1940," (Ph .D. Dissertation , University of 
Califo rnia, Berkeley, 1961). 
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widespread influence within the Army. It sets the tone and 
provides the substance for what is taught in the service 
schools, how units are trained, and how combat developments 
proceed . 

The philosophical foundation of the new Army doctrinal 
thinking is to prepare soldiers to anticipate going into battle 
outnumbered and on a weapon-for-weapon basis-outgunn
ed. That the Army may be facing tanks in a future war is an in
disputable fact. That the U.S. Army does not have sufficient 
armor to face our potential enemies on a tank-for-tank basis is 
equally indisputable. General William E. DePuy, as Com
mander of the Army Training and Doctrine Command, at
tested to the changing situation in December 1974: 

U.S. Army objectives are to win the first battle. 
... Undoubtedly, the first battle fought anywhere else is 
going to be fought by small U.S. Army forces restricted 
in number by the possible strategic areas and distances 
involved. The outcome of the first battle could well 
become the outcome of the war because of the intensity. 
Readiness in terms of immediate battle effectiveness is 
essential .... Historically, the United States has won 
with superior numbers of troops, weapons, etc. We are 
going to have to win while outnumbered. The name of 
the game is change .... ' 

While it is recognized that the Army cannot hope to match the 
massed manpower and equipment of the potential enemy in 
any future war, attention must focus on action to overcome 
this deficiency. The answer obviously lies in fielding an Army 
better-equipped and trained than potential adversaries . 

The program to reorient and restructure the whole body of 
Army doctrine from top to bottom has had several positive 
results. "How-to-Fight" manuals do provide vivid descrip
tions of battle and clear concepts on how to fight against a 
modern conventionally-oriented enemy. The manuals have 
acted to thrust the Army back to the business of preparing 
itself for war-its basic peacetime mission. A period of top 
priority personnel area problems have been delegated secon
dary importance to the mission of preparing for war-combat 
readiness. The Army has refocused on the basic; shoot, move 
by making the best use of terrain, surprise the enemy; do not 
hit him where he is strongest, but where he is weakest. 

The current FM 100-5 is an unequivocal statement that the 
U.S. Army is committed to high-intensity warfare operations 
on the European approach to North America . The principal 
enemy is clearly the Warsaw Pact which is dominated by the 
strength and overwhelming power of the Soviet Armed Forces. 

The Soviets counterpart to the U.S. Army's guiding 
principle . .. probably would be stated as ''fight to win 
the next war in the first battle. " 

The mission of the U.S. Army is to win the first battle of the 
next war-that much is clear. However, that does not resolve 
the problem . The problem is to insure that U.S. Army combat 
forces are prepared to meet the challenge of modern warfare. 
In developing a solution to the problem one must examine and 
understand the dynamics of the modern battlefield. Current 
Army "How-to-Fight" manuals visualize the solution in the 
refinement of tactics and techniques in response to im-

' General William E. DePuy, Presentation at the TRADOC Leadership Con
ference at Fort Benning, Georgia , 22 May 1974. 
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provements in range, accuracy, and lethality of conventional 
weaponry. 

Today, Army combat doctrine and training literature may 
be characterized by how the Army would like to fight rather 
than how it may have to fight. The missing link in U.S. Army 
fighting doctrine would seem to be the absence of guidance for 
nuclear battlefield operations. "How-to-Fight" manuals 
reflect a nonnuclear threat, a nonnuclear battlefield, and an 
overcompensation for satisfying the image that nuclear 
weapons are unusable rather than facing the ongoing Soviet 
emphasis given to warfare in a nuclear environment. The 
thrust of current Army tactical doctrine leads one to believe 

The missing link in U.S. Army fighting doctrine 
would seem to be the absence of guidance for nuclear 
battlefield operations. 

that a few tanks along with helicopter gunships and antitank 
guided missiles are the answer to the 45,000 Soviet medium 
and heavy tanks, and the plethora of Soviet theater nuclear 
weapons, firmly integrated into Soviet forces . 

If the Soviets had a counterpart to the U-S. Army's guiding 
principle of "fight to win the first battle of the next war," it 
most probably would be stated as "fight to win the next war in 
the first battle." Indeed, the whole structure of Soviet military 
doctrine centers upon the concept of achieving decisive results 
fast. The grim reality is this: doctrine, exercises, organization, 
and equipment indicate that the Soviet Union and Warsaw 
Pact place high value on tactical surprise with nuclear 
weapons.' Their doctrine states that if the Warsaw Pact 
believes NATO is about to launch a major nuclear attack it 
will seek to preempt with nuclear strikes on military targets. 
Further, there are indications that the Warsaw Pact fully ap
preciates the initial advantage to be gained by a first use of 
theater nuclear forces in the absence of NATO indications to 
use nuclear weapons. A strong tenet of Soviet and Warsaw 
Pact planning is on the massive concentration of firepower on 
key military targets early in the conflict. By disrupting and 
demoralizing NA TO forces, they create the opportunity for an 
armored blitzkrieg across Western Europe. Prime targets for 
attack include NATO nuclear delivery units, airbases, ground 
combat forces, command posts and support forces. (Concen
tration of firepower is not necessarily concentration of forces. 
The Soviets recognize the difference and strive to achieve the 
former while minimizing the risks of the latter.) 

Soviet and Warsaw Pact armored forces and their direct 
support (artillery, tactical air, surface-to-air missiles) are 
postured and trained to exploit nuclear attacks by rapid, deep, 
and multiple thrusts to destroy NATO forces and seize NATO 
territory. These armored and motorized rifle units are equip
ped for operations in a nuclear and chemical environment. 

' Soviet emphasis given to warfare in a nuclear environment are noted in the 
following sources: Mark B. Schneider, "Soviet Nuclear Doctrine" National 
Defense January-February 1979, pp. 51-53. William R. Van Cleave, "Soviet 
Doctrine and Strategy: A Developing American View" in The Future of Soviet 
Military Power edited by Lawren-ce L. Whetten (New York: Crane, Russak and 
Company, Inc ., 1975, pp . 41-71). Joseph D. Douglas, Jr ., The Soviet Theater 
Nuclear Offensive, (Arlington, VA.: System Planning Corporation, December 
1975). William F. Scott, "Soviet Military Doctrine and Strategy: Realities and 
Misunderstandings," Strategic Review, Summer 1975 . Leon Goure, Foy D. 
Kohler, and Mose L. Harvey, The Role of Nuclear Forces in Current Soviet 
Strategy, Monographs in International Affairs, Center for Advanced Interna
tional Studies , University of Miami, 1974. 



Soviet theater and battlefield nuclear forces appear to be an in
tegral part of their ground offensive capability.• In and of 
itself, Soviet and Warsaw Pact equipment and training for a 
radiological environment indicate a continuing seriousness 
about nuclear warfare. 

The U.S. Army's assessment of the Soviet and Warsaw Pact 
threat derived from the "How-to-Fight" manuals is where 
hypothesis appears to take the place of reality. It may be a case 
where an attempt has been made to fit situations and problems 
to preconceived solutions and methods, rather than to develop 
solutions that fit current and future reality. 

In reality, technology has developed flexible and 
discriminate tactical nuclear weapons-better delivery, lower 
nuclear yields, and weapons with tailored effects: enhanced 
radiation weapons (the neutron bomb), suppressed radiation 
weapons, and induced radiation weapons. These 
developments, due to their nature and the limitation of col
lateral effects, promote rational use of nuclear weapons in 
land combat operations. However, the U.S. Army does not 
have a doctrine that will enable its tacticians to conduct 
military operations in line with the military effectiveness that 
tactical nuclear weapons can provide. The Army does not have 
a tactical nuclear warfighting doctrine in which soldiers are 
trained, instructed, and mentally and physically prepared to 
fight, survive, and win in a nuclear environment. 

Overemphasis on preparing to fight and survive on a bat
tlefield envisioned to be conventional and the failure to 
recognize a Soviet nuclear doctrine and force posture may be 
synonymous with obsolescence in terms of the new Army 
"How-to-Fight" doctrine. If the U.S . Army should ever suffer 
military defeat at the hands of the Soviet ground forces, it will 
likely be because it has failed to grasp the essential elements of 
Soviets warfighting doctrine and prepare effectively for them. 

While the U.S. Army has responded to changes in the con
ventional military and technological environment, these 
changes may be inadequate in guiding the preparation of the 
Army for future nuclear contingencies. If the Army is guessing 
wrong, the first battle could decide the next war and result in 
military defeat. 

Under the guise of advancement, the U.S. Army's doctrinal 
developments may have taken two steps backward. The two 
major deficiencies of FM 100-5 and the other "How-to-Fight" 
manuals are in the failure to recognize the nuclear nature of 
the threat and in the failure to address issues on how to fight, 
survive, and win on the nuclear battlefield. 

Current Army doctrine on "Tactical Nuclear Operations" is 
hardly more than a "how to plan a corps nuclear package 
manual." Although it describes the methodology for pro
viding nuclear battlefield fire support, it does not teach tactics 
and techniques for fighting on the nuclear battlefield. 

Army tactical nuclear doctrine as it exists seems to avoid the 
tough issues. For example, how can ground combat units at
tain protection from a nuclear attack but retain the capability 
of engage the enemy in decisive operations? Following the 
employment of a nuclear package, how might ground combat 
units be tailored to attack, to defend, or to delay an enemy ad
vance? Furthermor.e, what about command and control, com-

• Support for Soviet interest in theater nuclear warfare can be found in U.S. 
Department of Defense, The Theater Nuclear Force Posture in Europe, A 
Report to the United States Congress in compliance with Public Law 93-365, 
Washington , D.C.: GPO, I April 1975, pp. 2, IO, 13; and in James R. Schles
inger, Annual Defense Department Report, FY 1976 and 1976T (Washington, 
D.C.: GPO. 5 February 1975), p. 111 -1. 

bat support, and combat service support survivability in a 
nuclear environment? Those that argue that the answer to suc
cess on the nuclear battlefield exist solely in strong, aggressive 
leadership somehow avoid the issue. In a nuclear war it would 
appear that the force that can live in such an environment, still 
move, use terrain, concentrate superior force, and employ sup
pression will defeat the side that cannot. 

Nevertheless, the spirit of the offensive would seem essential 
to success and it comes through teaching and drilling soldiers 
in the skills necessary to fight and survive on the future bat
tlefield. Units that survive will do so by a combination of 
dispersion, movement, concealment, rapid concentration, 
speed of operations, and shielding. The problems facing the 
modern tactician is to retain from his experience that which re
mains valid while rejecting that which modern technology has 
made obsolete. Thus evolves the doctrine for nuclear warfare. 

In essence, the U.S. Army does not have what can ap
propriately be called a "tactical nuclear battlefield doctrine" 
for tactical nuclear weapons and forces. Instead of addressing 
nuclear battlefield issues, the current guidelines are basically 
concerned with conditions which enable a decision to be 
reached on whether or not to employ nuclear weapons. 

How confident can the Army be that the next war will 
adhere to a conventional character? The answer is, "It 
cannot." To base planning and training for a war with the 
Soviet Union on the assumption that nuclear weapons will 
probably not be used is indeed dangerous. The absence of doc
trine can be no excuse for failure. 

In closing, a statement from On War by Karl Von 
Clausewitz bears thought: 

Woe to the Cabinet which, with a policy on half 
measures and a fettered military system, comes upon an 
adversary who ... knows no other law than that of his in
trinsic strength. Every deficiency in activity and 
effort then is a weight in the scales in favor of the 
enemy .... [in consequence, he continued,] if bloody 
slaughter is a horrible spectacle, then it should only be a 
reason for treating war with more respect, but not for 
making the sword we bear blunter and blunter by 
degrees from feelings of humanity, until once again 
someone steps in with a sword that is sharp and hews 
away the arms from our body.' 

' Karl Von Clausewitz , On War, trans. by 0 . J . Matthis Jolles (Washington 
D.C.: Infantry Journal Press, 1950), p. 164. 
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Finding and Clearing Mines 
by Major Ronald N. Williams 

B y early May 1944, the Allied landing force at Anzio had 
been confined to a narrow beachhead for 4 months. 

It was expected that the breakout would be timed to support 
the main attack of Clark's Fifth Army, which had been stalled 
some 50 miles to the southeast. When the order came, the !st 
Armored Division found it was to lead the attack on a narrow 
front with Combat Command A (CCA) on the left and 
Combat Command B (CCB) on the right.' Both commands 
were organized in a similar manner, with one battalion of 
tanks, two battalions of infantry, one battalion of 
reconnaissance elements, two engineer companies, and a tank 
destroyer company. 

I Vincent J. Esposito, The West Point Atlas of American Wars, Frederick A. 
Praeger , New York , 1960, p. 104. 
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The troops moved up to the attack positions early. Corps 
artillery had been firing periodic heavy preparations for a 
week, and there is little doubt that everyone knew the big 
moment was at hand. The attack was delayed first one day, 
then another, as the troops remained poised to attack . The 
final preparation ended with an intense aerial bombardment at 
0630 on 23 May. Moments later the 1st Armored Division 
crossed the line of departure. They found the enemy badly 
disorganized and without any communications.' 

CCA passed through the protective mine fields of the 45th 
US Division as planned. Four tank crews pushed ahead ex
plosive mine clearing devices known as "snakes," until they 

2 George F. Howe, The Battle History of the Isl Armored Division, Combat 
Forces Press, Washington, 1952, pp. 318-20. 



spanned the enemy minefields and were close to his strong 
points. The snakes were detonated with "appalling violence," 
clearing a path for the tanks and stunning the defenders. 
Surprised German defenders were quickly rounded up and 
passed to the rear. Engineers with the lead elements began 
probing for and removing mines that were beyond the effects 
of the snakes. Tank losses were light. By dusk CCA had ad
vanced 500 yards beyond the objective.' 

The situation in CCB was completely different. While 
crossing the line of departure, CCB discovered that someone 
had forgotten to coordinate the clearing of lanes through the 
protective barriers of the 34th Division. In the resulting con
fusion, no one could find the minefield records. Furthermore, 
apparently no thought had been given to clearing the enemy 
mines either because the battle history indicates that neither 
engineer company was employed in the initial phases of the 
attack. 

Burdened with this combination of factors, the lead ele
ment, Company D, 13th Armored Regiment, lost so many of 
its tanks to mines that it had to be replaced. The Division 
Commander ordered the use of snakes, but by this time there 
were 40 tanks disabled on the battlefield and the devices could 
not be maneuvered among them. German antitank guns had 
opened fire on the force and the commander of the 3rd Bat
talion, 5th Infantry ordered his .troops to attack ahead of the 
tanks and silence the enemy guns. Shortly afterward, Com
pany C, 16th Engineers arrived and cleared two lanes through 
both friendly and enemy mine field. 

What remained of the tank battalion caught up with the 
infantry. By nightfall the enemy had recovered from the dev
astating artillery preparation and had reorganized on the ob
jective. CCB was able to outpost some points near the 
objective, but spent most of its efforts that night recovering 
damaged tanks.• 

In a situation almost identical to that of its sister command, 
CCB had barely escaped a disaster of its own making. The 
singular difference was that one command had paid strict 
attention to the problem of mine clearing, while the other had 
ignored or forgotten it. Up to this time it was common to find 
that minefield breaching was completely ignored by US com
manders.' But, things were improving, as intensive training 
had been underway for a year in England, preparing officers 
to face the mined beaches on Normandy. 

To understand how such a critical element of combat power 
as mine warfare could be neglected, one must trace the de
velopment of equipment and doctrine from early World War 
II. This look at history will provide the framework for ex
amining the three elements of today's mine clearing capability: 
The equipment available, the state of training of available 
troops, and the doctrine for conducting clearing operations. 
First, however, let's look at past US efforts in countermine 
doctrine and equipment, and contrast them with those of the 
Soviet Army and our principal allies . 
. The widespread problems encountered by our commanders 

throughout World War II in dealing with mines can be traced 
directly to a decision at the highest War Department level. 

3 Ibid;, p . 322. 

4 Ibid., pp . 323-4. 

5 United States Army In World War II, The Technical Services, U.S. Govern 
ment Printing Office, Washingto n, D.C., 1958 , pp. 347-8. 

Early in the war the responsibility for both laying and clearing 
mines was assigned to engineer units. The tone of the decision 
was such that it appeared to remove this burden completely 
from the maneuver unit commander. 

It is reported that infantry and tank units had practically no 
training or hands-on experience with mines before combat.• In 
fact, the United States was 6 months into the war before an 
adequate training program was established for engineers. We 
went into the war without a device for detecting mines, al
though one was issued early in 1942. This first portable de
tector, the SCR-625, was described as "basically a good in
strument that could not always be relied upon to perform the 
task for which it was designed." ' The Corps of Engineers had 
tried a large number of far out ideas for finding and getting rid 
of mines, but had come up empty-handed every , time. No 
matter how poor the troops thought our portable detector 
was, it was far better than the other clearing devices available. 

The greatest progress had been made by improving the in
vention of. a British officer of Jong Indian service. It was de
signed to blow up obstacles and traps in the Bangalore region 
of southern India, and came to be known as the "Bangalore 
Torpedo." Our production model was a tube of thin metal 5 
feet long, 2 inches in diameter, and containing 8 Yi pounds of 
explosive. It was issued in the spring of 1942. Several of them 
could be hooked end to end and could be pushed across a 
minefield. When exploded, it would clear a narrow gap. The 
troops decided it was too narrow a gap and since the explosion 
was unreliable in disabling mines, the bangalore torpedo was 
rarely used for anything but clearing protective barbed wire. 
The troops in North Africa at the time preferred to probe with 
a thin rod and remove or explode mines one at a time .' 

In 1943, the Engineer Board began testing the Canadian 
· "snake" that allowed the troops of CCA to break out of the 
beachhead at Anzio a year later. It was similar to the bangalore 
torpedo, but had a 3-inch diameter and enough strength to 
allow it to be pushed by a tank. It did prove to be superior to 
the bangalore torpedo and with some minor improvements it 
was procured for American troops.9 

The efforts of various boards and agencies to produce me
chanical mine clearing devices resulted in failure. Rollers, drag 
weights, dozer blades, and a flail device had all been rejected, 
although some had shown promise. The best of the devices 
tested by the Ordnance Board in 1943 turned out to be a heavy 
disc roller. '0 Variations of this device have reappeared many 
times, in other armies, as well as our own. {n February 1944, 
the Engineer Board intensified the effort to find a breaching 
device . Twenty-five novel devices such as hoses filled with 
liquid explosive, plywood rollers, and detonating cord throw 
lines were tried. As you might have guessed, none of these 
were judged better than the snake already in use. 

While the snake had been adequately clearing a path for 
tanks, a serious shortcoming had been noticed. The explosion 

6 Ibid. 

7 Ibid., p . 468 . 

8 Final Report of the Chief Engineer, ETO, U.S. Government Printing Office, 
Washington, D.C., 1948, p. 163 . 

9 United States Army In World War II, The Technical Services, op. cit. , 
p. 470. 

IO Ibid., p. 480. This in fo rmation is also found in the report of the Chief 
Engineer, ETO, cited in note 8, although it is not so emphatic. 
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had the effect of "tenderizing" the mines on the edges of the 
gap, making them both easy to detonate and difficult to re
move. These tender mines were killing substantial numbers of 
infantry and engineer soldiers . 11 In an effort to end this 
problem, the Ordnance Board, in 1944, issued the Scorpion, 
modeled after a British flail device, and a disc roller of original 
design. Both were soon discarded by the troops. 12 

11 Ibid. 

12 Final Report of the Chef Engineer, ETO, op. cit., p . 164. 
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It is a sad fact that by the time of the Anzio breakout, most 
mines were still being detected by a soldier on his hands and 
knees probing for and removing mines by hand. No effective 
machine had been provided to assault a mine field or any other 
obstacle. Only six marginally effective tank dozers were de
livered to the Normandy beaches on D-Day. Engineer casu
alties reached 40 percent on Omaha Beach as men did by hand 
what should have been done by machines." 

13 United States Army In World War II, The Technical Services. 



It is during this period that a peculiar American mind set 
began to appear. Since then, our developers have insisted on 
finding and clearing mines with near perfect accuracy, while 
sustaining no casualties." After WW II, development was con
centrated on the roller type devices. Such massive systems as 
the Larruping Lou and High Herman, which were full tank 
width rollers, were tried. While the rollers were good enough, 
using them destroyed the drive trains of the tanks. " These 
improved rollers were not issued. 

More recently, Martin Marietta's Aerospace Division pro
posed a system in which a soldier on foot would spray chemi
cals in his path to produce rigid foam stepping stones on which 
to cross a minefield. 1• Others have proposed an extension of 
this idea in which a tanker vehicle would advance to the mine
field and begin to pave it with a chemically produced rigid 
foam. It would lay a thickness and width adequate to allow it 
and the following tanks to cross without detonating antitank 
mines . 17 The fuel-air mixture explosive method of mine clear
ing is another example of the high technology approach to 
mine clearing, and is one that holds great promise for clearing 
single pulse mines. It is obviously going to have great advan
tages for the hasty breaching situation, especially when de
livered by artillery or air. 

While our approach has been to try to clear all the mines and 
do it safely, other armies have taken a higher risk approach. 
The British were more successful during WW II by clearing 
only that percentage of mines that would allow them to pass 
most of their armor undamaged. They sacrificed some equip
ment for speed in breaching." General Eisenhower quotes 
Soviet Marshal Zukov to the effect that Russian casualties 
were actually lowered by their technique of assualting straight 
through mined areas . They accepted losses from enemy mines 
while reducing losses from covering fire. 19 This doctrine, like 
most lessons learned in their "Great Patriotic War," remains 
in force in the Soviet Army today. 

Today's Soviet soldier and his Warsaw Pact ally have some 
rather effective equipment that should enable them to avoid 
the high loss rates of WW II. There are three classes of mine 
clearing equipment in the Pact force . The most important is 
their disc roller. When their tanks find a minefield, they back 
out of the area to covered positions where the rollers are fitted 
to the tanks. A large number of each series of tanks are 
equipped to use rollers. 20 The roller is a set of three or four 
discs, depending on the model, mounted in front of each track 
of the pushing tank. The discs have an axle hole that is con
siderably larger than the axle itself. This gives each disc free
dom to exert pressure independently as it follows the terrain, 
and to recoil independently as well, when a mine is exploded. 

14 Mine-Countermine Warfare, Net Technical Assessment, Report of Project 
Tenet I, p . 4. 

15 John Kitching, Minefield Breaching, International Defense Review, March, 
1977, p . 524. 

16 James N. Marsden , Defeat of Tactical Mine Fields, National Defense, Sept
Oct 1975 , pp. 127-9. 

17 Ibid. 

18 United States A rmy In World War II, The Technical Services, op. cit., 
p . 4 82. 

19 Dwight D. Eisenhower, Crusade In Europe, p. 467 . 

20 Friedrich Wiener, The Armies of the Warsaw Pact Nations, Translated by 
Williams J. Lewis, Carl Ueberreuter Publishers, Vien na, 1976, pp. 294-5. 

This very basic concept is what allowed them to build a prac
tical roller of a size that a tank could handle. 

The Soviets recognize that no roller can be 100 percent ef
fective in detonating mines. To take care of those few mines 
that escape the roller, they have issued a mine clearing plow. It 
can be used in tandem with the roller, and is mounted between 
the discs and the tank track. The plow has tines that follow the 
terrain and are independently controlled by hydraulic mecha
nisms. With this combination, the roller clears most pressure, 
vibration, and magnetic influence mines . The plow casts aside 
all mines missed by the roller . Should the combination be 
damaged, the crew can quickly drop it so the tank will not be
come a stationary target. 21 The third type of clearing equip
ment found in the Pact armies is the rocket-delivered line 
charge. Rockets fired from stations on the rear deck of the 
tank carry explosive line charges 150 meters to the front of the 
tank . On exploding, these charges clear one lane through the 
minefield. 22 By comparison, the US Army has progressed very 
little in our ability to clear mined obstacles. 

Even before our involvement in Vietnam we did very little 
training for mine laying or clearing. During the sixties, the 
emphasis was on the booby trap aspects of mine warfare. Only 
recently, with the advent of Skill Qualification Testing, has 
individual proficiency in this area become important. There is 
still very little being done at the unit level to prepare for land 
mine operations. 

During a tour in Europe, I saw large quantities of mines 
being trailered around. I never saw anyone training in their use 
or removal. On field exercises, when a task force encountered 
an obstacle, there was usually a long discussion with an umpire 
about the time required to cross it given various levels of en
gineer support. Typically, if it was a road crater with a mine
field around it, the advance would be stopped for 45 minuces. 
The commander could. accept this delay, or he could ask for 
more support. Normally, this was a good time for a quick 
meal, and always there was a meeting with the company com
manders. Often I had the impression that the task force com
mander felt he had done his duty by pointing out the problem 
to the first engineer lieutenant he got his hands on. His job at 
the mined obstacle was too easy. If he had to deploy troops to 
provide covering fire, or even provide the troops to find and 
clear mines, he would gain a far better appreciation of his 
problem . It is too easy for engineers to simulate the reduction 
of minefields and other obstacles . Until we actually get mine
clearing equipment, engineer, armor, and infantry soldiers 
should be practicing the detection and removal of mines as 
part of maneuver training. 

The equipment available for training today is limited to the 
metallic and nonmetallic detectors. Both are much improved 
over those issued in 1942 and are lighter and more reliable. But 
after all the effort expended, we still do not have a useful piece 
of equipment for minefield clearing. There have been rumors 
of new equipment since the late fifties. Nothing has been 
delivered. 

It is possible that in 1979 a disc roller will be issued in 
Europe. Partly an extension of our own technology, and partly 
a copy of the current Soviet mine clearing roller, this device is 
expected to provide the combat commander a true minefield 

21 Kitching, op. cit., p. 294. 

22 Wiener, op. cit., p. 375. 
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assualt capability. " In January 1978, the plan was to issue one 
roller per tank company. Discussions were already being con
ducted with the view of increasing the density to one per pla
toon . This roller, like the Soviet model, will only clear the 
narrow area directly in front of each tank track . Unlike the 
Soviets, our armored personnel carrier has a wider track than 
our tank. To move an effective combined arms team through a 
minefield, it will be necessary to echelon two or more rollers 
across the minefield . For this reason,if Tor no other, we need 
more than one mine roller per company. 

In the May-June '77 issue of ARMOR, Captain Michael 
Tesdahl made a persuasive argument for a doctrine that re
turns the full responsibility for countermine operations to 
combat engineer units. Current thinking seems to be on his 
side, especially when account is taken of the trend to limit the 
combat commander's job to fighting those systems he is pri
marily responsible for. He states that minefields are an im
portant aspect of mobility-countermobility, and this is the 
stock in trade of the combat engineer. 24 I believe that there are 
two very important considerations, however, that will lead to 
another conclusion . 

First, when the new disc roller is issued to the troops in 
Europe, we are going to find that the only vehicle suitable for 
pushing it is the main battle tank. It takes tremendous tractive 
effort plus armor protection to employ such a roller. Ad
mittedly, we could mount rollers on the combat engineer ve
hicle, but an important point is that we need a lot of rollers, 
and we need them up front with the troops who discover the 
minefields. Breaching of obstacles requires that it be done with 
continuous momentum . We would surrender this momentum 
if the maneuver commander has to send back to an engineer 
company for a mine roller every time he encounters a mined 
obstacle. If the rollers are up front with the tank units , then it 
can only be the tank unit commander who must exercise re
sponsibility for their employment. 

The idea of responsibility characterizes the second con
sideration . Since the minefield is so important to mechanized 
warfare, I cannot conceive of a doctrine in which someone 
other than the maneuver commander is responsible for coun
termine operations. While engineers may well do the major 
part of the detection and clearing in the absence of effective 
mine clearing devices, the commander must never relax just 
because the minefield clearing has been subcontracted to an 
engineer lieutenant. That may well· be a good reason for his 
personal involvement. 

23 TRADOC sources report that there has been a signi ficant delay in the op
erational testmg of the new mine roller, but it is expected to be issued no later 
than spring of 1979, to units in Europe. 

24 R. Michael Tesdahl, Probing for a Solution, Armor, May-June 1977, p. 55. 
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Like Captain Tesdahl, I think it is time that we clarified the 
question of who does what at the minefield. Contrary to his 
view, I feel that placement of the mine roller in the tank 
company and increased involvement of the maneuver com
mander argue for a doctrine that places responsibility for mine 
clearing with the task force commander . To do otherwise 
would invite the sort of neglect that stopped CCB at Anzio. 

In addition to issuing the mine roller, increasing unit train
ing in land mine warfare, and clarifying the associated doc
trine, there is one further item that deserves our attention. 
Having copied the mine roller, at least in part, from the 
Soviets , I think we must go all the way and provide a mine 
clearing plow to complete the combination. It will not be long 
before there will be a fuze that can discriminate between the 
vibration patterns of tanks and rollers, or would perhaps mea
sure the pressure duration to provide the difference . A well 
designed plow would serve to complement our tank and roller 
combination , casting aside those mines that the roller misses. 

The Soviets make it clear in their writings that the land mine 
can be used as an effective offensive weapon. Minefields will 
be used to repulse counterattacks, to cover exposed flanks, as 
economy of force measures, to consolidate o6jectives , and 
most important, to repel "attacks of enemy reserves ap
proaching from the depth. " 2

• If, in the active defense, our 
generals are going to successfully concentrate combat power at 
the decisive place, there is going to be a need for mine clearing, 
even though our actions will initially be defensive. This capa
bility is required now . It has been 36 years since the US Army 
discovered in North Africa how effectively mines can hamper 
an armored attack . All the intervening years have not given us 
a better mine detecting and clearing capability. The best we 
have produced is a man operated portable detector and a 
nonmetallic probe, plus the promise of a mechanical device 
somewhere in the future. Mine clearing capability is an im
portant aspect of combat power that has been neglected long 
enough! 
25 Kitching, op. cit., p. 294. 

26 Col. M. Belov , USSR, Remote Mining, Soviet Military Review, July 77, 
p . 26 . 
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by Captain Paul A. Philcox 

D uring the early 1970s, there was serious thinking in the 
Canadian Forces about getting out of the tank business 

and converting Canadian Armoured Units to an all-recon
naissance role. This debate was fueled by the immediate after
action reports obtained from the 1973 Arab-Israeli War, which 
on initial analysis appeared to sound a death knell for the tank 
on the modern battlefield. 

Fortunately for all armoured forces, this early analysis 
proved to be false. It was, however, in this atmosphere that the 
Canadian Armoured Corps was fighting for its life. There were 
those in the Forces who were convinced, through a combina
tion of the Arab-Israeli War results, rising capital costs and 
operational and maintenance costs, that the days of the main 
battle tank (MBT) were over. 

The Corps made no headway in its attempts to change the 
policy that decreed that the Centurion was to be our last tank; 
so, maneuvering to another position, the Canadian Armoured 
Corps opted for a stand-in vehicle which we called the 
Armoured Vehicle, General Purpose (A VGP). It was envi
sioned that this type of vehicle could be purchased in sufficient 
numbers to meet our training and operational requirements. 
The vehicle would be produced in three versions, a tank trainer 
A VGP to maintain, at a minimum level, the skills of the 
Armoured Corps, an AVGP personnel carrier to allow the 
infantry to work alongside the armoured forces and maintain 
the effectiveness of the combined arms team and, finally, a 
recovery/ maintenance A VGP. 

Canada carried out intensive trials on three potential 
AVGPs, and in 1975 decided on the Swiss 6x6 version of the 
Mowag Piranha. Canada will produce all three variants under 

Cougar: A 
Canadian Cat 

license in Canada at the General Motors Diesel Division in 
London, Ontario. 

In 1976 the Government announced the purchase of the 
Leopard MBT for Canada's armoured units. This surprising 
turn of events left the Armoured Corps in a exceptionally good 
position. Not only would we be able to equip all our Canadian 
Regular and Reserve Units with a modern advanced tank 
trainer, but our first line units in Europe and at our Armour 
School would be equipped with one of the most advanced 
MBTs in the world. 

Deliveries of the A VGP began in the fall of 1978 with the 
Cougar (tank trainer), the Grizzly APC, and the Husky 
recovery vehicle. A total of 350 vehicles will be produced in the 
first production run with one-third going to the Reserves. The 
Armoured Corps is under no illusions about this vehicle. It has 
been provided as a tank trainer and although it offers the ad
vantages of excellent operational capabilities in internal 
security or peacekeeping operations, it is not intended for use 
in a high-intensity environment like the European theatre. 

The Cougar has a monocoque steel hull of all welded 
construction which provides the crew with protection from 
small arms fire and shell fragments. The driver is seated in the 
front of the hull on the left side and is provided with a single
piece hatch cover and three periscopes for driving while closed 
down. The engine is to the right of the driver. An Alvis 
Scorpion two-man turret with a 76-mm gun is mounted slightly 
left and to the rear of the driver. There are two doors at the 
rear of the vehicle in addition tc the hatches provided for the 
driver, gunner, and commander. All vehicles have the facility 
for a front-mounted winch. The Cougar is fully amphibious. 
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The suspension is independent with wishbone-type coil 
springs in front and torsion bars in rear. Hydraulic shock ab
sorbers are at all wheel stations. The tires are Michelin run-flat 
tires with Hutchinson inserts. The vehicle can run at 25 km/ h 
for a distance of 70 km with two wheels out of action. 

The Cougar is powered by a 300-hp turbocharged Detroit 
diesel and is linked to a Allison MT-653 five-speed automatic 
transmission . Acceleration is from 0 to 44 km/ h in 10 seconds. 
The combination of diesel and turbocharging not only gives 
the engine a longer maintenance cycle , but also keeps it 
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Two of the three versions of the Canadiar. 
general purpose armoured fighting vehicle are shown 

here. Three views of the Cougar appear at left, 
above, and center. The Grizzly is at the lower 

right. Note the gun ports adjacent to the vision blocks 
in the rear third of the Grizzly's hull. 

incredibly quiet (it is virtually silent to the human ear at 100 
meters). Mowag transfer boxes permit selection of four- or six
wheel drive and propellers . Power is transmitted to three dif
ferentials through propeller shafts . Brakes are power assisted 
air/ hydraulic drum type on all wheels. The AVGP is equipped 
with the Jacobs brake system which is a hydraulic attachment 
to the engine that converts the diesel into a compressor; this 
produces a power absorbing condition in which the engine be
comes an effective vehicle retarder, thereby reducing the 
driver' s work load and vastly extending brake life. 



AVG P Characteristics 

Crew 
Length 
Heights: 

turret roof 

hull roof 
Width 
Weight 
Ground Clearance 
Tires 
Turning Radius 
Max Road Speed 
Max Water Speed 
Range Road 
Fuel Capacity 
Fording 
Gradient 
Max Step 
Engine 

Armament 

Cougar 

3 
5.97m 

2.62m 

1.85m 
2.5m 

10,500kg 
39cm 

11 .00x6 
5.65m 

100km/h 
10km/h 
600km 

300 litres 
Amphib 

70% 
40 to 50cm 

Detroit 
Diesel 6053 

Turbo
Charged 

Diesel ' 
Producing 
300 BHP 
1x76-mm 

L23A1 
1x7.62-mm 

GPMG 
2x4-barrel 

SMK 
Dischargers 

Grizzly 

2 and 8 
5.97m 

2.53m 

1.85m 
2.5m 

10,500kg 
39cm 

11 .00x6 
5.65m 

100km/h 
10km/h 
600km 

300 litres 
Amphib 

70% 
40 to 50cm 

Same 

1x.50-cal 
H2 MB 

1x7.62-mm 
GPMG 
Same 

Husky 

3 
6.79m 

2.66m 
(to crane) 

1.85m 
2.5m 

10,500kg 
39cm 

11 .00x6 
5.65m 

100km/h 
10km/h 
600km 

300 litres 
Amphib 

70 % 
40 to 50cm 

Same 

1x7.62-mm 
GPMG 

Same 

The Cougar is inherently amphibious . Preparation for water 
crossing requires only that the driver hydraulically deploy the 
one-piece trim vane . Propulsion in the water is by propellers. 
Each propeller has steering vanes and is controlled by the 
normal steering wheel. Water speed is 10 km/ h. 

The Cougar's performance on land is excellent. Its maxi
mum road speed is 100 km/ h and it is capable of 40 km/ h 
cross-crountry . The large tires and independent suspension 
provide a smooth and quiet ride whatever the terrain . The 
performance in snow is excellent. 

The Cougar has been fitted with an Alvis Scorpion turret 
mounting a 76-mm medium-velocity gun which fires HESH, 
smoke and cannister ammunition . The turret is a welded 
aluminum alloy and has powered traverse through 360 degrees 
and manual elevation of + 35 degrees to - 8 degrees. The 
gunner has a RADNIS (Rank Day/ Night Sight) and two No . 
43 episcopes . In night operations the RADNIS will give the 
gunner the capability of detecting an MBT at 1,500 meters . 
The commander's station is equipped with a No . 71 periscopic 
binocular sight with the same graticule pattern as the gunner' s 
sight. Additionally, the commander has one No. 43 episcope 
and six No. 48 episcopes arranged around the hatch . The 
Cougar's secondary armament is a 7.62-mm Browning ma
chinegun coaxially mounted to the left of the main armament. 
The Cougar can stow 40 rounds of main ammunition and 
4, 180 rounds of secondary ammunition . The turret is also 
equipped with eight smoke grenade dischargers, four on either 
side. These will produce a smoke screen 60 meters in front of 

the vehicle for approximately 90 seconds. 
The Cougar has a 24-volt electrical system supplied from 

four 12-volt batteries which power the turret and ancillary 
equipment. The Cougar has a facility for either a single or dual 
radio system mounted in the turret. This system also has a 
remote facility and cable reel. 

The Cougar possesses an advanced fire suppression system. 
Each vehicle is equipped with a Halon 1301 gas system which 
will snuff out fires in seconds with no discomfort or disruption 
to the crew. 

The other variants in the A VGP program are the Grizzly 
and Husky. Both vehicles are in many ways (engine , suspen
sions, etc .) identical to the Cougar. The most notable dif
feren ce is that the Grizzly APC has a much smaller one-man 
Cadillac Gage powered turret mounting a .50-calibre ma
chinegun with newly developed C-44 armour piercing .50 cal. 
ammunition and a 7 .62-mm machinegun opera ting coaxially. 
The vehicle commander sits immediately behind the driver 
while the remainder of his eight-man section sits to the rear 
along the center line observing through vision blocks. They 
also have gun ports adjacent to the vision blocks and in the 
rear doors . 

The Husky is a turretless vehicle which because of its role as 
a recovery vehicle is somewhat longer and slightly higher :than 
the other A VGPs. The Husky is equipped with a 11ydraulic 
crane capable o f lifting 5,000 kg and a rear-.:mounted winch 
capable of pulling 10,000 kg . It is armed with a pintle mounted 
7.62-mm machinegun. 

As a final point, it is interesting to note that an article in the 
July-August 1978 issue of ARMOR by Richard M. 
Orgorkiewicz stressed the benefits of Armour Training 
Vehicles, both in training flexibility and in lower costs. 
Whether he realized it at the time or not, Canada's armoured 
units were then in the forefront of putting these theories to the 
test. 

It is a refreshing change to have the uncertainties of a few 
years past give way to renewed confidence among our armour 
troopers as a result of the arrival of the Cougar. The real work 
of meshing old skills to new vehicle now begins and we are 
ready . 
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''Eves''-An Innovation in Air Cavalry 
by Lieutenant Colonel Clyde A. Hennies 

This article was presented as a briefing before the Armor 
Conference, Fort Knox, Ky. in May 1979. Editor 

A recent innovation in air cavalry strategic deploy· 
ment which was developed and is still under refinement 
in the 1-17 Air Cavalry has far ranging implications
from rapid strategic deployment to helicopter research 
and design to cavalry reorganization. 

The innovation is simply an air cavalry reconnais
sance package which we have appropriately named the 
Eyes package. It has also opened our eyes to the problem 
of getting air cavalry-or any aviation for that matter
to the .battlefield in sufficient numbers and in a timely 
enough fashion to be of any benefit to the ground 
commander. We simply do not have enough strategic 
airlift assets. The problem is not so much in the 
transportation of people butratherin the transportation 
of combat equipment. This has been addressed some
what in Europe by increasing U.S. forces , including 
attack helicopter units. The concept of prepositioning 
organizational material configured in unit sets 
(POMCUS) in Europe for units based in the United 
States is another measure taken to relieve the surge re-

quirements on strategic airlift. 
But what about the majority ofFORSCOM units that 

may be tabbed to deploy on short notice to Europe or 
elsewhere in the world? 

With limited airlift assets, commanders of these units 
are forced to think the deployment problem through to 
insure that a balanced force, capable of holding its own, 
arrives at the strategic objective. Those of us in the air 
cavalry and aviation business must get on board early 
in the planning process to insure that we get a piece of 
the Combined Arms Team action. 

For discussion purposes, let's use a light infantry 
division as a model for strategic deployment. With 
limited strategic airlift, the division and brigade 
commanders must take a critical look at the combined 
arms options available to determine what goes and 
when. They face hard choices in the logistics planning, 
knowing that this is a "come as you are war." They're 
faced with a dilemma when it comes to the air cavalry 
picture. They know they need "eyes and ears" but they 
also know that except for those aircraft airlifted by the 
C-5A, any army aviation that goes will have to be 
disassembled for loading and subsequently reassem
bled. This takes time, and time is critical to the 



operation. They also realize the logistics effort to 
support one air cavalry troop is massive and can 
literally devour available strategic airlift. In the final 
analysis, these commanders, with three maneuver 
brigades, the air cavalry squadron, a tank battalion, 
and an ADA battalion, must take critical choices to 
initially get the right mix of maximum combat power 
into action with the available strategic airlift assets. 

They look to the air cavalry commander for recom
mendations on what to send to insure ample reconnais
sance and limited security forces for the first units to go 
in. 

These commanders are saying, "I need you cavalry 
guys, but I can't afford all of you, at least at the outset. 
Now it's up to you to develop something that can 
initially do the job without dominating the airflow." 

Like the division commander just described, this 
commander also faced some hard choices while develop
ing a cavalry package for deployment. It soon became 
apparent that our standard and well advertised deploy
ment package of two scouts and two Cobras was 
inadequate. 

This configuration requires three C-130s just for the 
transportation of the helicopters. Another four C-130s 
are required for fuel, ammunition, parts, and heavy 
equipment for the reassembly of the Cobras. Using 
C-141 Starlifters reduces the requirement by only three 
aircraft. In short, this small package plus the airlift for 
its logistical and maintenance support requires seven 
C-130s or four C-141s. What does this mean to the divi
sion commander who must allocate the assets? In terms 
ofreconnaissance, it means that he would initially have 
only two scout aircraft available for operations because 
of the reassembly times required for the Cobra. This does 
not take into consideration the possibility of any 
problems ofreassembly. Even if everything worked fine, 
this package would only be able to sustain itself for the 
limited duration of fuel accompanying the package and 
find itself competing early for the follow-on logistical 
support. 

Compounding the problem is the wide variance in fuel 
consumption between the scout and attack helicopters, 
which means greater resupply needs. 

Our standard package of two scouts and two Cobras 
was cumbersome, shortwinded, and questionably effec
tive under best-case conditions. Its main advantages 
were balance and a highly mobile antitank capability 
for the lead elements of the division. But with only two 
Cobras, it would not have enough density upon enemy 
contact to implement the aviation rule of one-third 
engaging, one-third enroute to the contact, and one-third 
refueling and rearming. In the final analysis, the 
division commander would not be getting his money's 
worth of cavalry relative to his investment. 

Keeping in mind the mission of the cavalry-to extend 
by aerial means, the reconnaissance and security 
capability of the division-we had to retune our minds to 
the traditional cavalry role of eyes and ears. With great 
pain, we concluded that we could conduct our initial 
mission without the S-model Cobra. As I reminded my 
hardcore cavalry commanders and staff, "Stuart and 
Custer didn't have Cobras; their failures were through 
failing to properly employ their forces." 

The issue here is how to deploy while dealing with real
world constraints in order to accomplish our basic 
mission. 

The criteria we developed was based on providing 

the division or brigade commanders with a reconnais
sance and security capability for the minimum invest
ment. Application of these criteria resulted in the Eyes 
package, consisting of four OH-58 aircraft, 7 crews, and 
a support package, which has a number of advantages. 

The four OH-58s can be disassembled in approxi
mately 30 minutes , and loading is relatively fast and 
simple. Upon arrival, the first team can be in action in 
less than 3 hours, with the other two aircraft close 
behind. 

We have enough fuel in this package to sustain us for 
at least 24 hours. We're talking about deploying with full 
tanks plus 1,000 gallons in two fuel bladders. Planned 
very early in the airflow is a resupply of additional fuel 
through airborne delivery by the low altitude parachute 
extraction (LAPES) and heavy drops. 

Four helicopters plus double crews allow us to field two 
teams on a continuous basis and provide adequate crew 
rest without impeding operations. 

There are ample air and ground communications to 
talk to the brigades or divisions. 

We also possess some night capability because of our 
night vision goggles. 

The support package has enough personnel and 
equipment to keep the packages going and to reassemble 
or assist follow-on scout elements. 

Because of the size of the package, it should be landed 
as close as possible to the brigade. 

After landing, the first team would deploy and 
concentrate initially on the main route into the brigade 
or division area. The teams of the Eyes package are 
capable of directing available tac air and artillery while 
providing early warning for the ground forces. Because 
the priority of our first mission is to concentrate on 
enemy armor approaching along main routes, we 
conclude that this package would provide adequate 
coverage for a brigade during early stages of deploy
ment. Airlift requirements for fuel resupply of this 
package are quite low. One C-130 can deliver 2,000 
gallons of fuel by LAPES which would provide 20-40 
hours of flying time for the Eyes package depending on 
team configuration. 

Disadvantages of the Eyes package center primarily 
on a lack of organic antiarmor firepower. The ground 
commanders are aware of this and to compensate, we 
offer another option in air cavalry deployment. It is a 
follow-on antiarmor Kill package consisting of four S
model Cobras and supporting equipment and supplies. 
It is expensive, however, in terms of airlift. 

The follow-on air cavalry forces, whether they be 
another Eyes package or a Kill package, would be 
determined jointly by the squadron and ground com
mander based on a combination of the enemy and airlift 
situations. 

There are some numerical and procedural similarities 
between the Eyes and Kill packages indicating there 
would not be a great difference in airlift requirements. 
They both: 

• Require approximately 35-40 personnel and four 
aircraft, and take 1,000 gallons of fuel in two bladders. 

• Have approximately the same number of ground 
vehicles. 

• Require disassembly and reassembly of aircraft and 
have specialized teams to do this as rapidly and 
carefully as possible. 

•Use an aerorifle squad to assist with loading, 
unloading and local security. 



The similarities stop there. 
The Cobras require double the C-130s and almost 

double the C-141s. The lift capability of the C-5A for 
Cobras is still a question mark. A load-out test is to be 
conducted at Fort Hood to determine how many Cobras, 
completely intact and ready to hit the start trigger, can 
be loaded and hauled on the C-5A. Each Cobra will be 
restricted to 600 pounds of fuel, enough for 30 minutes of 
flight to reach a FAARP. The planning figure is five 
Cobras per C-5A. 

When compared with our Kill package, this test 
package shows the price in airframes for deploying 
Cobras intact or disassembled, with or without support. 

It would take approximately 29, or 40 percent, of the 
C-5A fleet to transport just the helicopters of three air 
cavalry squadrons with some disassembly involved. 

Looking at the cavalry mission and then comparing 
the utility of these packages relative to the in vestment in 
strategic airlift, it looks as if "the Eyes have it." I realize 
there is a danger in trying to draw any one-sided 
conclusions, but it points out that we haven't made sense 
of rapidly deploying army aviation. At the beginning I 
stated that the innovation opened our eyes and I believe 
we have more than adequately identified the major 
problems associated with getting sufficient numbers of 
helicopters to the battle in a timely fashion. Therefore, 
considering the limited airlift situation, the variety of 
helicopters and their deployment peculiarities, and the 
missions we must conduct, the interim key to air cavalry 
deployment-and I underscore interim-is packaged 
tailoring. 

The remainder of this presentation represents the 
views of the author and not necessarily those of the 82d 
Airborne Division nor the U.S. Army Armor Center. 

There are neglected areas in our training which 
impact on our deployment. The emphasis of training 
now ranges from occupation of a forward assembly area 
to the execution of combat operations. The "How to" 
manuals, field manuals, and other training literature set 
forth doctrine and details for fighting the war after we 
arrive. Missing are the details of getting there. 

Most air cavalry units appear to have the disassem
bly, loading, unloading, and reassembly of helicopters 
down fairly well. The training objectives in these tasks 
are usually time-relative and the training is valuable to 
the doers. But I wonder how much involvement takes 
place with the planners other than laying on one or two 
Air 'Force aircraft for a small scale early deployment 
readiness exercise (EDRE) or static load-out. I just don't 

believe aviation in any quantity deploys physically or 
mentally by airlift from CONUS to an overseas landing 
site to immediately self-deploy to a forward assembly 
area and then commence tactical operations with the 
assets available. It is a terribly weak area. Ask 
yourselves when you last conducted an ARTEP, FTX, 
JTX, or CPX in the sequence and conditions I have just 
described. I recommend an ARTEP sequence that 
includes the deployability picture. The ARTEP would 
start with detailed staff planning based on the division 
commander's guidance, the factors ofMETT, and avail
able strategic airlift. It would force air cavalry, attack 
helicopter, and other aviation commanders to think 
through strategic deployment which would culminate 
with a deployment plan aligned to the ground tactical 
plan rather than the usual OPORD which gets the unit 
from garrison to the field. 

Upon completion of the planning phase, they would be 
required to execute the deployment plan which would 
put their forces into the battlefield according to the 
airflow. 

Much of what I have just described could be worked 
out with a series of CPXs long before the ARTEP starts. 
Logistics must be played to the maximum with the 
knowledge that if you blow it through bad planning or 
execution, you won't be able to operate until you can 
work it out relative to real time. 

The ARTEP would realistically take a few weeks or 
more if done as just described. 

There is a final point on training. We all know that, 
next to people, our most precious commodity is time, and 
the thought of sitting around waiting for your turn to 
deploy, from the individual through largest element, just 
goes against our training grain. However, it might be 
beneficial to see and study the effects of this real-world 
situation on actual performance of missions upon 
arrival. 

The next implication of the Eyes innovation deals 
with research, design, development, and production of 
the advanced scout helicopter (ASH). I say this in a 
singular sense because the cavalry needs one easily 
deployed helicopter to do two jobs-a lot of scouting and 
some killing. 

The cavalry ASH, and I underscore cavalry, should be 
small. Something about the size of the OH-6 or no longer 
than three-fourths the length of the OH-58. It should be 
simple enough for quick, easy cost-effective disassembly 
and reassembly for deployment. It should burn no more 
than 25-30 gallons of fuel per hour. These first three 



conditions are very important because they are the key 
to getting a lot of helicopters to and into the battle 
quickly and keeping their fuel tanks full . 

The ASH must also have a system of radios to 
communicate with both ground and air elements 
including tac air. The missile system should be as simple 
and reliable as possible with few, if any, cockpit 
adjustments. 
ASH must also have a system ofradios to communicate 
with both ground and air elements including tac air. The 
missile system should be as simple and reliable as 
possible with few, if any, cockpit adjustments. 

The ASH should also be capable of carrying a 
minigun, which could be mounted when needed. What 
we're looking for is a lean, mean machine. Readers of 
Aviation Digest were recently asked to look at a 
shopping list of 29 potential systems, and select the best 
combinations that could be placed on a scout aircraft. In 
my opinion, every one of those systems are of varying 
benefit to the scout mission, and interface with major 
systems of the future, including the AAH, TACFIRE 
and FIST. The right mix of these systems wilJ signifi
cantly improve our present scouting capability and 
insure interface of the air cavalry as a member of the 
Combined Arms Team. We must however, insure that it 
does not get too big or we'll be back to square one on 
deployment-not getting enough helicopters to the 
battle in a timely fashion to be of any benefit to the 
ground commander. 

Another issue under consideration and study, which 
has great bearing on strategic deployment of helicopter 
forces, is that of helicopter long range self-deployment 
capability. This would probably be accomplished by in
flight refueling, complemented by an external fuel 
system. 

The idea sounds exciting, especially for theAAH and 
Blackhawk, but will not add anything to getting scout 
helicopters there quickly and in great numbers. Long
range self-deployment flying at helicopter speeds 
translates out to training scout crews for extended cross
country and overwater missions. They would have to 
practice in-flight refueling in all weather, day or night, 
and be able to perform their combat mission upon 
arrival. These prospects are going to require a hard look 
at what we are trying to accomplish by having a long
range capability in the cavalry scout helicopter. I find it 
difficult to envision alert and ready scout crews after 
such a flight. We should keep deployment of the ASH 
simple and focus the crew's flying effort on look, see, 
report, and fight duties. 

The last implication of the Eyes package innovation
that of air cavalry reorganization-is one which I 
believe to be essential to deployment, and a driving force 
in the development of the ASH. The present air cavalry 
organization has several undesirable characteristics. It 
is not compatible with a "come as you are war." The 
complicated mix of aircraft, and redundant missions 
between the scout and gun make it a deployment 
nightmare. It is difficult to support logistically because 
of the wide variance in air speed and fuel consumption 
between the three types of aircraft. There is also a big 
question in my mind of the need to have both a scout and 
weapons platoon. We are living with an antiquated 
TO&E that we've applied to meet the demands created 
by the modern battlefield and-to keep the post-Vietnam 
helicopter inventory busy. 

Therefore, I propose the following air cavalry organi-

zation, beginning with the air troop. The main differ
ence from the traditional TO&E is the absence of an 
aeroweapons platoon. In its place is an additional scout 
platoon. Each platoon is equipped with 12 ASHs that 
have an antitank and antihelicopter capability. Their 
missions include reconnaissance and security with 
selective killing of tanks and helicopters. The troop 
commander's aircraft would be an ASH. The aerorecon
naissance platoon would be the ground element of the 
troop. It would consist of four reconnaissance squads 
equipped with two motorcycles per squad. The two lift 
sections of this platoon would provide the air transporta
tion for these squads using the UH-60 Blackhawk. I 
would also have all the personnel of the reconnaissance 
squads airborne qualified. This ground force would have 
an all weather capability day and night as well as the 
means to defeat armor forces at maximum ranges. 

The remaining element of the troop would be a platoon 
to handle unit maintenance and supply using two 
Blackhawks and ground vehicles. The AAH would be 
found in the attack helicopter company or battalion in 
each division. Although I have not included ground 
vehicles , their density and type would vary depending 
on the type of division the squadron would be a part of. 

The squadron would consist of three air troops and a 
headquarters and headquarters troop. In terms of 
aircraft density, there would be an overall increase ofl5 
helicopters over the present total of 85. In terms of 
deployment, having only two types of aircraft, with the 
majority being the smallest and most economical, this 
organization can get to the battle quickly and perform 
all the cavalry missions. It is easier to tailor for 
deployment and more economical to support logisti
cally. It is also compatible with available strategic 
airlift. With the self-deploying capability of the AAH 
and Blackhawk helicopters, the ASH could logically be 
given priority on strategic airlift for army aviation. 

We are at a junction in development of helicopters 
where some very critical decisions are going to have to 
be made. I believe there is a need for a cavalry ASH that 
can be deployed rapidly and do a job that now takes two 
helicopters to do. If we base the development of this 
helicopter only on what it does on the battlefield and 
disregard the problem of getting there rapidly, we will be 
out of the Combined Arms picture before we start. 

Air cavalry squadrons must be streamlined and 
equipped with the ASH and UH-60 Blackhawk. A new 
organization like the one described will most assuredly 
be able to get there in a variety of tailored configurations 
to provide the most flexible cavalry coverage for the 
minimum investment in strategic airlift. 
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Leadership 
by Major John W. Woltersdorf, Jr. 

I ndifferent leadership is a term I apply to an apathetic atti
tude toward the responsibility a superior has toward his 

subordinate. It entails the responsibility for the welfare of a 
soldier as well as for his conduct and efficiency. Traditionally, 
there has been a close relationship among a soldier's welfare, 
morale, discipline, and efficiency. 

Since the industrial revolution, it had been recognized that a 
person's effectiveness can be measured in proportion to the 
fulfillment of certain basic needs. Historically, the military 
establishment has attempted to fulfill the physiological and, to 
a great degree, psychological needs. The military has fed, 
sheltered, clothed, entertained, and counseled its men. The 
"chain of command" assumed full responsibility for 
everything the soldier did, or failed to do. As he gained 
experience, he began participating as a leader of younger men, 
with the effect that the command structure sustained itself. 

Currently, there is sufficient empirical data from which to 
conclude that this sustaining power is being abridged. Ob
servation of soldiers within their units reveals a breakdown of 
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the old system of learning by osmosis. There is an obvious lack 
of confidence by the soldier in his superiors. Evident, too, is a 
widening gap of understanding and trust between the young 
soldiers and the "lifers." When asked, each will voice ani
mosity toward the other. 

During my assignment as a field artillery battalion S-3 offi
cer, I developed a "profile" of the ineffective soldier who fails 
to adapt to the military setting. In what has become a highly 
structured technological environment, there are usually 
soldiers from disadvantaged backgrounds finding themselves 
unable to compete successfully. The result is often frustration, 
increased alienation, and lowered self-esteem, followed by in
effective performance and antisocial behavior. 

Much existing research compiled by experts explains the 
soldier's behavior in terms of his background. Most of the 
data on behavioral determinents takes into account what 
happened to the man before he entered the service. But, how 
may performance be adversely affected by a person's contacts 
within the service? 



We can turn to Sweden for recent research in this area. A 
study of relations between officers and conscripts noted that it 
is within the unit that the social environment in which the 
conscript's attitudes toward his training and national defense 
are formed or influenced. The study concluded that respect for 
authority did not follow rank of position in the military 
hierarchy, but was created by professional skill. However, to 
motivate and interest the conscripts in their task, good rela
tions were also required between the officers and conscripts 
(i.e., a relationship which satisfied the conscripts' socially 
acquired needs of security, affinity, and self-actualization). 

Good relations were not identical to familiarity, but were a 
form of equilibrium between the demands to obey orders and 
the need for man-to-man relations. It is noted that many offi
cers were not able to maintain such an equilibrium, and the 
questioning and criticizing of the contemporary conscript may 
have been interpreted as a threat to their authority. It was 
suggested that professional skill, knowledge of human reac
tions and relations, experience, and maturity are necessary for 
good leadership. 

The Swedish Army suggests what can happen under inter
ested leadership . But what is the opposite degree to which 
performance will be affected by disinterested leadership? 
Because of the totality of the Army's influence on every sphere 
of a soldier's life, the impact of one's direct supervisor is 
tremendous. Unfortunately, the Vietnam buildup promoted 
many individuals into the supervisory role without the benefit 
of valuable experience. In many cases, the Army acquired 
sergeants with as many personal problems as the privates and 
officers with little experience for command. 

Still, this is the man who becomes the military leader, who 
has the thankless task of interfacing w!th superiors and sub
ordinates to reconcile the considerable difference in orienta
tions. It is the military leader who must bring troop welfare 
and mission accomplishment into balance. Failure of the 
leader to achieve that balance becomes highly visible. This 
visibility is evident when talking to the soldiers. In terms of 
mission failure, they will blame the officer for a lack of pro
fessional skill. In terms of the private's own shortcomings, the 
recent trend has been to still blame the military leader, this 
time for indifference shown toward the individual. 

Therefore, it is the duty of today's military officer to be 
intimately aware of the value and techniques of basic military 
leadership in molding a group of diversified men into an ef
fective military unit. True leadership involves all that is finest 
in man. There is such a myriad of desirable qualities that enter 
into proficient leadership that it is impossible to reduce the 
attainment of true leadership to a formula. 

Men will respect and follow an officer who knows his pro
fession; the men always realize that their lives and the success 
of their cause depend upon the officer's professional skill . 

When an officer knows his profession and knows that he 
knows it, he will have a self-confidence that will not be easily 
shaken. It will enable him to make quick and positive deci
sions. Decisiveness is an essential quality of effective leader
ship. Once all available information is considered, evaluated, 
and a decision made, the decision should remain unchanged 
except for the most urgent of reasons. An officer who con
stantly changes his decisions soon loses whatever confidence 
his men may have had in him. 

Once a decision as to the course of action or policy has been 
made, it should be carried out with aggressiveness and speed. 

Every successful leader possesses these qualities and thrY can 
be learned by the young officer who requires himself to act 
forcefully and aggressively while doing his daily duty. 

Next to the knowledge of the military profession, a leader 
must have a knowledge of human nature and of the basic 
principles of human behavior. This knowledge should be as 
broad as possible and should include an insight into the effect 
of internal and external stimuli on behavior. It should include 
a cognizance of individual differences and their causes. This 
knowledge leads to an increased ease in predicting and con
trolling the actions of the men in his command. To some a 
great measure of this ability seems to come readily, while to 
others it comes only as a result of hard study and considerable 
practice. It can, however, be acquired by any officer. 

Closely akin to a knowledge of human nature in general is 
the need for a specific knowledge of every man under the 
officer's jurisdiction. This knowledge will be more detailed in 
the case of the junior officer, since he commands fewer men. 
A platoon leader, for instance, should know the name, nature, 
and something of the background of every man in his platoon. 
A company commander should know all these facts about all 
the company officers and senior noncommissioned officers, as 
well as many of the lower noncommissioned officers and 
"troops." Commanders of larger units may know few others 
than the key men under their command. 

In order to learn something of the nature, abilities, and 
background of the men, the officer must frequently observe 
them at work and play. Many times the traits of character that 
tend to make a man a good noncommissioned officer will first 
be observed on the athletic field. Even the reactions of the 
soldier-spectator may prove to be a valuable index of char
acter, since it may be determined whether he is stolid or ex
citable, enthusiastic or indifferent, quick-witted or slow. Other 
characteristics will also be revealed from time to time. 

In addition, the officer should learn enough background 
information about his men that personal conversations with 
them will put them at ease, and it pleases and impresses the 
men with the fact that the officer is interested in them as 
individuals. 

The officer must always be fair. His men must realize that 
their officer is always scrupulously honest; that he treats 
everyone with equal considerations and courtesy. When pun
ishment is needed, it is his duty to administer it. When praise is 
merited, his men must realize that their officer is sure to rec
ognize superior performance and to applaud it. Soldiers are as 
quick to resent a failure to punish a miscreant as they are to 
resent an unjust punishment. In general, the successful leaders 
are good disciplinarians. The men recognize and respect this 
and follow them because they realize that this is for the good 
of all concerned. 

Tact is a characteristic that should be possessed in a high 
degree by the military leader. It can be cultivated. The officer 
should bear in mind that much needless friction and resent
ment can be avoided by a diplomatic choice of words and 
deeds. Even an admonition or a reprimand can be adminis
tered in such a way that it does not cause resentment. If the 
reason behi.1d the action is explained and its necessity shown, a 
reasonable man will not resent having the errors of his ways 
indicated. At times, it may be advisable to couple a compli
ment on some good point, any good point, with a reprimand 
or a caution about some derelictions of duty or a performance 
that might have been better. 
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~ ~* A characteristic that seems to be possessed by all great 
leaders is that of indefatigable energy. Behind this, of course, 
is excellent physical condition. Every officer, consequently, 
should strive to keep himself in the best of physical condition 
at all times. This involves systematic and vigorous exercise 
throughout the officer's career. Good physical condition is 
reflected in a cheerful outlook and a vigorous optimism even 
in adversity. This attitude has a healthy effect upon the men, 
who are quick to perceive it. Their reaction is, "Look at the 
Old Man. If he can take it, I can, too." 

Every officer should develop the qualities of initiative and 
enthusiasm. He should be continually planning his next move. 
Merely to perform the routine duties as they arise is not suf
ficient. The effective officer has an abiding enthusiasm for his 
profession that serves as a constant drive toward bettering 
himself and his men. The enthusiasm, if genuine, is contagi
ous, and the initiative of the officer's subordinates is devel
oped by an appreciation of their suggestions, regardless of 
their practicality. 

Initiative, too, is stimulated by giving all subordinates duties 
commensurate with their ranks. Once such duties are assigned, 
there should be no interference with the manner of perform
ance. If it is found that a particular duty could have been 
handled in a more efficient manner, this fact should be pointed 
out later instead of the officer taking over the supervision of 
the task while it is still under way. This procedure impresses 
the subordinate with the fact that he is on his own; he develops 
self-confidence and decisiveness. 

In delegating authority to subordinates, the officer is never 
able to shift responsibility. The effective leader is eager to 
accept responsibility, and when a task is assigned to a subordi
nate, the officer understands full well that the responsibility 
remains with him. He has given the task to his subordinate 
indicating trust and confidence in that person. This mutual 
support results in the engendering of a feeling of mutual 
confidence-the essence of true leadership, which should 
always exist between an officer and his subordinates. 

The military leader should always set an example for his men 
in neatness of uniform. When he appears before his men, he is 
the cynosure of them all, and any dereliction in the appearance 
of his uniform or equipment will be the subject of discussion 
among his men. The officer's men will have greater respect for 
him, and will, therefore, be more easily led, if he presents a 
favorable appearance. 

The officer's bearing is of importance for similar reasons. 
He should maintain a dignity of bearing. If he is nervous or ill 
at ease, this will at once be apparent and will arouse an un
favorable reaction from his men. The officer, consequently, 
must attempt to be at ease under all situations. Good physical 
condition, knowledge of the subject at hand, and habituation 
to various situations all contribute to this end. 

Every officer is required to exercise moral courage in some 
degree and at all times in his daily duties. By this is meant the 
desire to do that which is believed right and proper regardless 
of the c.msequences to the officer. The cultural training of the 
individual and the deep roots of his temperament are factors 
here. 
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The ingrained habits of character such as honesty, honor, 
fairness, justice, and decency enable an officer to distinguish 
between right and wrong. An officer has moral courage when 
he lives up to the standards based upon these habits and upon 
the code of conduct of the society in which he lives. 

In summary, no person can have all the aforementioned 
desirable traits . To preclude indifferent leadership, however, 
every leader must have certain of those qualities that cause 
man to look up to him, to respect him, to have faith in him, 
and consequently, to follow him. An officer must be able to 
inspire his men; therefore, he must be decisive. He must be 
forceful and aggressive. 

The officer must possess a thorough knowledge of human 
nature in general and of his men in particular. He must be 
loyal to his men at all times and under all conditions. He 
stimulates a feeling of community of interest between himself 
and his men; he fosters the belief that they are all comrades-in
arms. The officer is fair at all times, and he shows no favor
itism. He can be relied upon by his men to reward meritorious 
performance and to punish their misdeeds. 

While it is not necessary for the leader to be popular in the 
ordinary sense of the word, the effective leader gives no cause 
for unpopularity, other than those actions required for the 
good of the service and the betterment of the organization. 
Tact in administration and in personal relationships, however, 
always yield beneficial results. 

Soldiers respect energy, initiative, and enthusiasm in their 
officers. They will follow a leader who inspires the develop
ment of these qualities in themselves . While an officer must 
have dignity, this must not be carried to such a degree that his 
men consider him too remote to be interested in them and their 
problems. He must be human! 

No coward is ever respected. The successful military leader 
must have both moral and physical courage. He must accept 
full responsibility for his acts, his orders, and the actions of his 
men. 

Finally, the successful leader must be deeply and thoroughly 
imbued with the justice of the task of which he is performing. 
He must be able to import this feeling to his men. The officer 
must be able by sheer ability, bearing, and enthusiasm to in
spire them to follow him even into death itself. 
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Detail of the right side of the turret of the Leopard 1A 1 showing 
the new armor plate's installation. The right rangetinder cover 
is open. 

Right side of the gun mantle!, showing the armor protection 
added. Note rubber shock absorbers on either side of the gun 
tube on which the armor is mounted. 
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The rear of the turret with armor plates around the basket and 
the searchl ight stowage box in the center. 

(This article is reprinted from ARMIES & WEAPONS, No. 
47, October 1978, with permission. Editor.) 

A fter more than eight years of development and prototype 
trials, the NATO MBT Leopard entered service in the 

German Bundeswehr in 1965. But permanent technical evalua
tion and improvement did not end there. 

The Leopard was produced in consecutive patterns (so
called "Lose"), each of these deriving benefit from constant 
testing and also from the proposals of the military users. Some 
hundred improvements and technical changes constantly 
raised the combat value of this MBT, still in production, and 
of all those vehicles already issued to tank forces. 

This improvement in combat effectiveness (in German 
"Kampfwertsteigerung") affected all parts of the tank. 
Besides many minor alterations, the first real changes were car
ried out in the track laying mechanism, improving the durabili
ty of all moving parts. The next major step forward was in
stallation of the gun stabilization system. This version was call
ed Leopard Al. In 1976/ 77 the German Leopard 1 Al (after 
development of the Leopard 2 the number 1 was added to the 
Al) was altered in its external appearance. The upper part of 
the track-laying mechanism was protected by rubber shields 
with steel plates inside designed to cause HE projectiles to 
detonate before penetrating the hull. This was also the aim in 
attaching armor plates around the turret and in front of the 
gun mantlet. 

This version of the Leopard 1 is called the Leopard 1A1 mit 
Zusatzpanzerung (Leopard JAJ m.Z.), which means Leopard 
IA 1 with additional armor and has the official designation 
Leopard IA 1 A l . Modification consists of the addition of four 
armor plates on each side of the turret and two on the turret 
rear, together with a shield for the mantlet. The upper front 
part of the turret has also been armor strengthened. This in
crease in the armor protection raises the tank's weight by 900 



The Leopard 1A1 in its winter camouflage. 

kg to a total of 42.4 tons. The plates are attached to rubber 
buffers developing additional shock resistance. This brings the 
Leopard IA I cast turret to almost the same level of ballistic 
resistance as the armor strengthened A2 or the welded steel 
turret of the A3/ A4. 

This armor strengthening was also accompanied by many 
improvements involving the crews' comfort, the electric and 
hydraulic systems, the air filtering and the transmission. 
Alterations were effected by Blohm & Voss at Hamburg. 

A further improvement currently being effected involves ex
change of the infrared sighting systems for those of the light 
intensification type. 

These very successful efforts to raise the combat value of a 
fighting vehicle already in service for more than IO years, 
represent an intention to keep pace with up-dated techniques 
and the growing threat of modern antitank ammunition. 

~----- Mantlet Shield 

Increased Armour 
Rear Plates 

Armour Plates 

Detail of the right side of the turret of the Leopard 1A 1 showing 
the new armor plate's installation. The right rangefinder cover 
is open. 

Front view of gun mantiet, showing the additional protective 
armor. 
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"No troops can serve to any good purpose unless they 

are regularly fed. A starving army is actually worse than 
none. "-Duke of Wellington 

"Supplies?-don •t talk to me about them. Twenty
thousand men can live in a desert. "-Napoleon 

T he quotations above illustrate two vastly different ap
proaches toward logistics. Better than any allusions to the 

playing fields of Eton, Wellington's comment shows a prin
cipal reason for his consistent success. 

From 1809 to 1814, the Duke of Wellington commanded a 
small Anglo-Portugese army in the Iberian Peninsula. With 
this force, he eventually defeated and drove out an enemy 
force that consistently outnumbered him. Leadership, tactical 
ingenuity, and efficient management of logistics made victory 
possible. 

The 1810 campaign in Portugal provides an excellent insight 
into the Duke's technique of waging war. Wellington's 
premise in this and other campaigns was that 90 percent of 
warfare is logistics. His knowledge of supply and transpor
tation did not end with his own forces, but included a study of , 
his opponent's methods. He succeeded in exploiting the weak
nesses of the French in this area and turned them to his own 
decisive advantage. 

Before examining the 1810 campaign, we should take a look 
at the restraints imposed upon Wellington and how be man
aged the resources allocated to him. His army was, man for 
man, the equal of any in Europe. It could not, however, sus
tain heavy casualties and remain in being. If lost, this small 
army could not be replaced. Although the Peninsula was 
Britain's main theatre of war, it was only one of several. At the 
same time, Britain was dispatching troops to North and South 
America, the West Indies, India, the Netherlands, and 

Denmark. Wellington, therefore, had to be cautious and keep 
his army intact. To sustain that army and defeat the French, 
his effort took two directions. 

First, Wellington never committed his army to a high-risk 
situation. He would pass up a sure victory if it would cost him 
a large number of casualties. Often, he would place his army in 
such a way that his opponent would have to attack him. Thus, 
placing himself on the tactical defensive, Wellington would 
utilize his troops and available terrain to their best advantage. 
Very seldom did he fight a battle on ground that he did not 
choose. Once committed to battle, the Duke would deploy his 
troops to maximize their safety and effectiveness. Contrary to 
established practice, he would set his men on the reverse, 
rather than the forward, slope. Not only did this decrease 
casualties, but often deceived the enemy as to his true strength. 

Secondly, Wellington placed great importance upon the 
utilization of his available means of supply and transport. 
England's vast material and financial resources in conjunction 
with naval superiority insured that material would reach ports 
under British control. Getting supplies to the men in the field, 
however, was by no means assured. Wellington left nothing to 
chance. Although he had a staff to manage logistics, he fa
miliarized himself with all supply details and maintained close 
supervision. 

The Duke gained two substantial benefits from his interest 
in and knowledge of logistics. He could insure that require
ments were met and that the system was working up to full 
capacity. Also, his intimate knowledge of transport and supply 
allowed him to plan his campaigns with an accurate knowledge 
of his army's capabilities and limitations. He could realistically 
assess his objectives and chances of success. 

Basically, the British system in the Peninsular campaigns 
worked in this manner; supplies from all over the British 
Empire would arrive in a port such as Lisbon, Portugal where 

ARMOR november-december 1979 31 



• iiii!il 

they would be transported to forward magazines scattered 
throughout the occupied countryside. The magazines provided 
direct support to the field units. Although Wellington's army 
occasionally suffered through lean times, the system worked 
quite well throughout the Peninsular campaigns. At no time, 
did Wellington's force have to rely upon the land's resources 
for their subsistence. 

By contrast, the French system relied-almost exclus1ve1y on 
taking whatever the countryside had to offer. There was some 
augmentation by horse-drawn wagons, but in Spain and 
Portugal that was the exception rather than the rule. In the 
Portugese campaign of 1810, the French commander, Marshal 
Massena, did not have a line of communication back to Spain. 
His subsistence was to be based totally on the territory he 
marched through. Note in passing that even if he had main
tained a supply line, the hostile population would have created 
a very successful interdiction operation as they were to do later 
in the war. 

In the continental wars, Napoleon had waged war success
fully by relying upon the resources he found. He had two 
factors in his favor, however: the pace of his campaigns was 
usually so rapid that his armies did not deplete the country
side, thus leading to starvation, and his army was dispersed 
into corps elements when on the march. A corps could subsist 
more easily on a given piece of terrain than a whole field army. 
Massena, on the other hand, fulfilled neither of these condi
tions in Portugal and increased his vulnerability. 

Wellington could not have adopted the French means of 
supply even if he had so desired. There were three main rea
sons, the first being political. Since Spain and Portugal both 
were allies of the English, he could not afford to alienate a 
population already hard pressed by the French. Second, 
Massena and his successors took everything in their path of 
any use, leaving nothing for a pursuer. Finally, Wellington's 
experience in India had convinced him that an army must have 
a steady and dependable means of supply in order to be effec
tive . 

As the time of confrontation in Portugal approached, the 
difference in the two armies' means of supply would play a 
critical role. 

In April 1810, Massena's Army of Portugal numbered 
65,000 men. Massing on the Spanish-Portugese border, his 
forces converged on the fortress city of Ciudad Rodrigo which 
controlled the approaches to Lisbon. From the very start, 
Massena took a leisurely pace in attempting to subdue 
Portugal. The city was not invested until 25 June and did not 
surrender until 9 July. Massena then ran into Wellington's 
screen of light infantry. As they met the French advance 
guard, British soldiers slowly gave way and commenced what 
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would become standard procedure throughout the Portugese 
campaign . Anything that could be used to support the French 
was either carried off or destroyed. Civilians left their homes, 
many of them forming partisan bands that harassed the 
French. Massena's troops entered a country that was almost 
totally bare of subsistence. 

Massena now captured the fortress at Almeida and con
tinued his progress toward Lisbon. In late September he was 
brought up short. Advance parties arrived at a location known 
as Busaco, dominated by a very high ridge almost 10 miles 
long. Expecting only a small number of British troops on the 
heights, Massena ordered a general assault on the morning of 
27 September. What he did not realize was that Wellington 
had deployed his entire Anglo-Portugese army on the reverse 
slope. In the ensuing battle, Wellington lost 1,250 men and 
kept the ridge. Massena's losses exceeded 4,500, including five 
of his generals. 

As his enemy tried to regroup, Wellington turned his army 
back on their retreat toward Lisbon. Coimbra was bypassed as 
being indefensible. Massena pulled his army together and en
tered Coimbra on I October, departing 3 days later and 
leaving behind many of his sick and wounded. These were 
captured shortly thereafter when a Portugese force recaptured 
the city. 

Wellington now entered Lisbon. Months before, when he 
had led his army out of the city, he left behind a substantial 
number of engineers. With assistance from the civilian pop
ulation, they constructed a defensive system utilizing the 
surrounding hills to their best advantage. The Lines of Torres 
Vedras, as they were called, were strong enough to withstand 
assault from a force much larger than Massena's. The French 
vanguard first spotted the Lines on 11 October and 3 days 
later, Massena himself arrived to inspect them. He found 
himself in a severe quandary. 

His one sure chance to defeat Wellington would occur only 
if the Duke abandoned his lines of defense and met him on the 
plains. He knew Wellington well enough by this time to realize 
that this would never happen. A long siege was out of the 
question. In this particular instance, those within the walls 
were well supplied while his men could barely subsist. Nor
mally, the roles would be reversed. As a matter of fact, with 
his supply lines so constricted, Wellington's army was growing 
larger daily. An all-out assault on the Lines of Torres Vedras 
was doomed to failure. There was no possibility that Massena 
could force the defenses and capture the city by storm. The 
factor of time and logistics had forced Massena to the point 
where he could do nothing. He had brought fifteen days 
supplies that had been gleaned from the countryside. Addi
tional foraging brought in about two weeks of additional 
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supplies, but Wellington's soldiers had done their work well. 
The vicinity around Lisbon simply could not support extended 
French operations. 

After a month, Massena moved his army 25 miles away. His 
supply situation was relieved by this move, but it did nothing 
to assist him in capturing Lisbon. Winter arrived and 
Massena's supply situation worsened. On I January 18ll, he 
found that his strength had diminished by 20,000 men since 
April. 

On 6 March, Massena admitted defeat and his army began 
the long retreat back to Spain. Wellington's army began its 
pursuit but did not catch up to the rear of the French column 
until 11 March. A series of actions was fought as the French 
marched east, culminating in the battle of Sabugal on 2 April. 
The next day the bulk of Massena's army crossed the border, 
never to reenter Portugal. The pursuit would continue for four 
years until Wellington drove the French out of Spain and in
vaded France itself. 

Throughout the remainder of his time in Spain, Wellington 
would be attached to a long and cumbersome supply line. His 
pace at times would be slow due to his reliance upon that line. 
Yet, his supply and transport system gave his army a greater 
endurance and versatility than the French. To the very end, 
Wellington put his logistical planning on a par with his tactical 
and strategic plans. In this way, he knew at all times what his 
army could and could not do. By familiarizing himself totally 
with his supply requirements, he was able to keep a tight rein 
on is staff and ensure that they did their jobs and kept his army 
in supply. 

Even at the distance of 170 years, there are valid lessons to 
be drawn from the Peninsular campaigns. In the matter of 
logistics, this is particularly true. It would, of course, be 
absurd to attribute the French defeat in Portugal and Spain 
solely to logistics. Wellington's tactical and strategic abilities 
were a critical factor. However, it can be argued that the 

French logistical system rendered them more vulnerable to 
Wellington. At the same time, Wellington's army had a greater 
staying power in the field. 

Certain principles, borne out by the Peninsular campaigns, 
are as valid on the high-intensity battlefield as they were in 
Wellington's era. A commander without a thorough ground
ing in combat logistics cannot operate to full capacity. He will 
be planning and making assumptions without a full knowledge 
of his unit's capabilities and limitations. Simply stated, a 
commmander cannot get the best from his unit unless he 
knows what he's got. 

A more or less benign neglect by the commander will create 
another stumbling block toward unit efficiency. Staff sections 
that are not supported and supervised by the commander, have 
a tendency to atrophy. They lose sight of what their true pur
pose is and activities such as "empire building" develop, 
accompanied by "busy work" to justify the staff's existence. 
When the critical time approaches, it will frequently happen 
that the staff cannot deliver what is appropriate when needed. 
The commander who has not been familiar with his staff and 
who leaves them to their own devices has only himself to 
blame. 

Wellington saw the inherent danger in letting a staff go its 
own way without guidance and support. Today a commander 
cannot have the same mastery of detail that Wellington pos
sessed. Even for his own relatively uncomplicated age, 
Wellington's grasp of the minutia of war was remarkable. 
What the present day commander can easily do, however, is to 
place logistics on a high priority and see that his support is 
both timely and appropriate. An important difference between 
our time and Wellington's is that a commander will not have 
the luxury of time that was available then. In sharpening his 
logistical as well as tactical skill, he will be better able to deal 
with an exceedingly small margin of error. 
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Australian Armoured Centre 

by Captain John Muir 
and Captain David W. Marlin 

LEOPARD DRIVER TRAINER 

T he Armoured Centre, Royal Australian Armoured Corps, 
located at the Puckapunyal Military Area, Victoria, Aus

tralia, trains personnel in all matters pertaining to organiza
tion, command, mission, employment, communications, 
techniques, tactics, and weapons which are the responsibility 
of the Royal Australian Armoured Corps. The Centre also 
undertakes research, trials, and investigations related to ar
moured equipment, and assists in production of training 
publications and corps doctrine and the development of new 
techniques. The Armoured Centre proffers a professional cen
tralized armour training facility, reflecting a mounted tradi
tion and heritage equal to any the world has ever seen. 

Early History 

Similar to many present day armour units, the mounted 
cavalryman was the beginning of Australian armour. This was 
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a transition that caused the soldier to retire the horse and 
utilize a machine that offered both transportation and protec
tion. However, the change was emotionally dramatic due to 
the excellent combat record achieved by Australia's famous 
Light Horse and Mounted Infantry regiments. 

Australia is such a vast country that horses played a major 
role in the day-to-day life of the colonists and it was inevitable 
that mounted troops would play a key role in the Australian 
Military Forces. The earliest mounted regiments were formed 
in 1854 during the Crimean War, but as the "Russia scare" 
passed they were disbanded. Although other troops were rais
ed over the next few years, they tended to be of short-lived and 
of the "posse" -type for the specific purpose of terminating 
criminal acts. Formal mounted troops began as separate units 
in each of the colonies as the British withdrew their troops in 
1870. These troops or mounted infantrymen became the 
forerunners of the Light Horse units despite their sec-



tarianism. 
In 1889, under British leadership, the Australian horsemen 

were shipped to South Africa to fight alongside the British, 
Canadians, and New Zealanders in the Boer War. In the ever
burning sun, dust, mud, and hard frosts of winter the 
Australian horsemen demonstrated that they were great 
fighters and scouts, that they could endure continuous hard
ship and danger with courage, and that Australians could 
spontaneously bring forth the sudden brilliant bravery that 
earns the Victoria Cross. 

After Federation and prior to World War I, Australia had 
23 Light Horse regiments. World War I projected these 
regiments onto the international scene. The Light Horse units 
earned an excellent combat reputation at Galipoli, Romani, 
Gaza, Syria, Palenstine, Sinai, and Damascus for their deter
mination, stamina, and soldierly skills. Specific engagements 
highlighted the campaigns; the Battle of Beersheba on the 31st 
of October 1917 was listed as one of the greatest actions in 
history, and the famous race for Damascus as the greatest 
cavalry feat the world has ever known. The bond between 
horse and man had become as inseparable as the Light Horse 
regiments and their deeds. 

Mechanization 

In 1908, authority was given for the formation of the 
"Australian Volunteer Corps," and is considered to be the 
beginning of the mechanization of the Australian military 
forces. The "Volunteers" were disbanded in 1916, but some of 
its members formed the nucleus of the !st Australian Light 
Car Patrol which engaged in operations in the Western Desert 
and Palestine in World War I. 

In 1920, the requirement for a Tank Corps was discussed, 
but it was not until 1928 that the purchase of four Vickers 
medium tanks was approved, and a militia unit, the 1st 
Australian Tank Section, was formed at Randwick, New 
South Wales. In 1933, the 19th Light Horse Regiment became 
an Armoured Car Regiment and in 1939 was redesignated the 
!st Armoured Car Regiment. The 2nd Armoured Car Regi
ment was then formed in New South Wales. Both of these 
units were equipped with Australian-built Ford armoured cars. 
Eleven Mark VIA light tanks arrived from Britain in 1937 thus 
forming the !st and 2nd Australian Tank Sections in 1939. 

The Second World War 1939-1945 initiated a rapid expan
sion of Australian Armour. The first Australian troops in ac
tion were members of the 6th Australian Divisional Cavalry 
Regiment, which contacted the Italians at Fort Maddalina and 
Fort Dain, on the I Ith and 12th of December 1940. On return 
to Australia to face the Japanese, the regiments were 
reorganized and saw action in the Pacific area as the 6th 
Cavalry Commandos. During 1941-1942, there was a re
grouping of cavalry formations and further additions of an ar
moured brigade and a tank brigade. Equipment for these units 
were Matilda, M-3 light, and M-3 medium tanks . 

The !st Armoured Division was to embark for the Middle 
East early in 1942, but this never came to pass, although many 
units of the division eventually participated in the Pacific 
island engagements. In 1943, the armoured divisions were 
redeployed to counter the threat of a Japanese invasion. As the 
threat lessened, units were disbanded until, at the end of the 
war, only the 4th Australian Armoured Brigade remained . 

From April 1946 to January 1949, the !st Australian Ar-

moured Car Squadron served with the Occupation Forces in 
Japan. The squadron returned to Australia on 7 July 1949 and 
was renamed the !st Armoured Regiment and issued Churchill 
tanks. In 1948, due to a major reorganization of the army, two 
Citizens Military Forces, Armoured Brigades, and some in
dependent Citizens Military Forces regiments were formed. 
The only regular tank unit remaining on active duty was the !st 
Armoured Regiment. In 1952, this unit was issued Centurion 
Mark 3 tanks . 

Royal Australian Armoured Corps units served in the 
Republic of South Vietnam from May 1965 until late 1971. 
This was the only time Australian tanks had been employed in 
combat since World War II. The effect of the war in Vietnam 
on the overall experience of the Royal Australian Armoured 
Corps is impressive. As of December 1972, 75.5 percent of all 
officers and 62 percent of all enlisted men had combat ex
perience . 

The Leopard AS/ main battle tank was introduced in 1977 
to both the !st Armoured Regiment and the Armoured Centre. 

Home of Armor 

The development of the Armoured Centre closely coincides 
with the mechanization of the Royal Australian Armoured 
Corps. In 1910, Lord Kitchener rriade an inspection of 
Australia's military position and recommended Seymour as a 
suitable training area. The First World War, 1914-1918, saw 
Seymour Military Camp raised. 

In November 1939, Puckapunyal, an area adjacent to 
Seymour, was acquired as a site for the Armoured School. 
Puckapunyal is located approximately 104 km north of 
Melbourne and is the Aboriginal word supposedly meaning 
"Valley of the Winds." The terrain is grassy with rolling hills 
and is the epitome of armoured fighting terrain. The climate 
tends to be arid as Puckapunyal is on the west of the Great 
Dividing Range. Despite initial administrative and equipment 
shortages, the school began to function on 24 February 1941. 

With the outbreak of the War in the Pacific, the general 
tempo of the training area increased and there was a shift in 
emphasis from desert to jungle warfare. Equipment gradually 
became plentiful and the scope of courses at the school in
creased. By the end of World War II, some 7,000 students had 
been trained at Puckapunyal and the Seymour Camp was oc
cupied by the School of Tactics and Administration, the 
School of Infantry, and was also a Cadet and Citizens Military 
Forces Camp area. At this time, Puckapunyal became the 
"Home of Armour," with the Armoured School permanently 
being established. The end of the war brought about a natural 
slowdown. However, in 1952 the arrival of the Centurion tank 
saw the Armoured School progress at a full peacetime rate. 

The post-1955 era saw some years of expansion and 
reorganization with the eventual disbanding of the Citizens 
Military Forces brigades and their replacement by seven in
dependent armoured regiments. In 1960, due largely in part to 
the reorganization, the old Seymour Camp was closed. 

With Australia's involvement in the Vietnam conflict in 
1965, the Armoured School was again working at full pace, 
training personnel to build up units to operational strength. 

Organization 

At present, the School, now renamed the Armoured Centre, 
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executes a full schedule of courses in gunnery, communica
tions, driving, preventive maintenance, and armour tactics. 
The Armoured Centre's organization is outlined below. w. 

Development 
Wing 

Adm1n Sqn 
I 

I I 

CHQ 

I I 

Coordination 
Wing 

Spt Sqn 
I 

I I 

The Centre is commanded by a lieutenant colonel and as the 
Centre is totally self-sufficient, the command position is held 
in great esteem. The Centre is served by officers of varying tac
tical and technical backgrounds. The staff has 18 officers 
backed by a dedicated, professional staff of 56 senior noncom
missioned officers who are selected by the Armoured Corps 
Directorate. 

The Development Wing, formed in 1978, has been estab
lished to advise on Armoured Crops doctrine and to maintain 
corps field manuals and pamphlets . This includes nonarmour 
pamphlets that require corps input. However, as the national 
emphasis in armour has increased, so has the need to establish 
Australian tactical and strategic doctrine. With the new-found 

Pers Log Med Tk Cav 

_, 
ipt Trials In spec abilities of the Leopard tank and a strong move toward a con

ventional war setting, the Armoured Corps is experiencing a 
tactical growth heavily influenced by the Australian environ
ment. To date, armour doctrin~ has been borrowed from the 
British and American allies , but 1980 will see the fruits of the 

I 
Gnry 
TfJ 

I 
Ovr and 
~V( Tp 

Tp 

Trg Sqn 

I 
I 

Rad 
Tp 

Tp Tp 

I 
Tac Corps 
Tp In doc 

36 ARMOR november-december 1979 

Tp Sect 

Tech Spt Development Wing as it produces the first written Australian 
Tp Armoured Corps Tactical Doctrine under the auspices of the 

"Manual of Land Warfare Series" which is Australian Army-



wide. 
The Armoured Centre's publication of Ironsides magazine 

permits armour-oriented personnel to keep abreast of armour 
developments, and history, and to share personal 
philosophies. The Development Wing is the overseer for this 
magazine, although all articles are individual efforts. The 
magazine was first published in 1978 and was an immediate 
success. Future issues will be forthcoming and the Centre 
believes the magazine has a greater potential for increased cir
culation ~nd more frequent publication. 

The Coordination Wing has the difficult task of scheduling 
and coordinating all the resources required within the Centre 
to execute the instruction. The Headquarters, Training Com
mand at Sidney maintains open channels of communication 
with the Coordination Wing on armour training. This wing 
serves as the liaison with all agencies outside the Armoured 
Centre on matters of routine and nonroutine training. 

In addition, the training and development section provides 
the key to all instruction provided at the school-objectives. 
These are supplemented with training aids and lesson plans 
made available by the training development section. Formal
ized instructional packets can be requested through the 
training development section, if the student or instructor re
quires instructional material upon reaching his assigned unit. 

The Administrative Squadron provides the overall ad
ministration to both staff and students. This includes all per
sonnel actions, logistic requirements, medical requirements, 
and the overall function of the Officer's and Sergeant's 
Messes. 

The messes, similar to regimental messes, are well-kept 
facilities offering and performing functions usually sought 
elsewhere in a larger community. The corps history is reflected 
throughout the mess, which can easily be mistaken for a 
museum, despite the fact the messes are functional in every 
respect. The silver alone would have a value over $50,000. 
However, in the crafted form the silver and other trophies re
main priceless. Some of the more prominent pieces include the 
Annual Challenge Cup presented by the Prince of Wales in 
1904, a solid silver Mark V tank model commemorative of 
WW I, The Hutton Challenge Shield commemorating the 
Light Horse units, and hundreds of individual trophies and 
silver pieces dating back to the last century. The Centre's 
social calendar revolves around the mess activities, as the mess 
offers the same services a person would expect to find at any 
private club, but caters to a smaller, select clientel. 

The Training Squadron is organized into five troops. These 
troops provide the instructional tasks in the area of gunnery, 
communication, driving and preventive maintenance, tactics, 
and corps indoctrination. The squadron has the task of carry
ing out the initial employment training for recruits, conducting 
courses for officers, and carrying out the advanced training of 
instructors and crew commanders. 

Initial employment trainees are assigned to Trainee Troop 
on march-in and receive their armoured corps indoctrination 
training at the Centre. Upon course completion, soldiers are 
posted throughout Australia. 

The Gunnery Troop is responsible for teaching all aspects of 
gunnery for both the Leopard ASJ main battle tank and the 
Scorpion-turreted M-113Al. The new gunnery facility was 
completed in 1977, at the introduction of Leopard, and is the 
showplace of the Centre. A two-story, integrated building with 
office, lecture, display, simulator and recreation rooms on the 

top floor, and five vehicle bays underneath; each capable of 
housing a Leopard tank; providing a field miniature range 
subcaliber facility and a natural laser rangefinding panorama, 
makes this building second to none in the world of gunnery 
schools. The Gunnery Troop has numerous additional respon
sibilities and plays a key role in establishing the safety and 
quality standards of gunnery training. 

The Driver and Servicing Troop differs in respect to many 
driver and preventive maintenance training programs, in that 
the majority of recruits have yet to drive a car, much less a 
tank. Therefore, the driver training tends to be more com
prehensive than just driving the vehicle. With the use of driver 
training vehicles for both the Leopard and APC, the student is 
thoroughly drilled prior to actual driving, and his technical 
knowledge of the automotive system will exceed most military 
driving programs. 

American-made radios dominate the armour communica
tions system. The Radio Troop provides all technical and pro
cedural training. This includes use of secure equipment. 

The Tactics Troop is the key to both troop-leading pro
cedures and mounted tactical warfare. Using two newly con
structed terrain boards depicting Australian and European ter
rain, emphasis is placed on armour in a combat environment. 
War gaming has been expanded and will continue in the near 
future to expand a student's knowledge of armoured combat. 
The Tactics Troop provides the followup to classroom instruc
tion with actual field exercises and terrain studies. 

Within the last 4 years, the Centre has executed an exchange 
of officers for permanent duty with the U.S. Army Armor 
Center, Fort Knox, Kentucky . More recently, the Centre saw 
the arrival of the first Canadian exchange officer in January 
1979. These officers, in addition to exposing and reflecting 
their countries' doctrine on armour and training, are placed in 
the Training Squadron as instructors to teach Australian Ar
mour doctrine and techniques. 

The Support Squadron provides the heavy equipment, 
transportation, and manpower to operate the Centre on a daily 
basis. This squadron actually maintains 51 Armoured Fighting 
Vehicles, including 15 Leopard tanks, and all other heavy 
equipment assigned to the Centre, thus allowing active duty 
units to retain their unit integrity. The Support Squadron has 
the additional responsibility of maintaining the Centre's Tank 
Museum. 

The Tank Museum is an intregral part of the Armoured 
Centre and best depicts the Australian Armour past. The 
museum features well-kept indoor displays, a souvenir and 
model shop, and over 40 WW I and early WW II armoured 
vehicles . Some of the most noteworthy armoured vehicles are a 
Vickers medium tank, Mark l, 1923; a full, complete line of 
five specialized Matilda tanks 1939-1944; an Australian 
Cruiser tank, Mark I 1942; a Crusader Mark I, 1938-1940; a 
Chicom Medium T-59; a full line of three specialized Grant 
medium tanks Mark I, 1941; a Bren gun carrier, 1936; and a 
Vickers light tank Mark VIB, 1935. With over 30,000 visitors 
in 1978, the museum's popularity has increased rapidly causing 
longer and larger goals to be established for the future. The 
museum maintains its own maintenance facilities and has 
restoration capabilities. It is a must visit for any tank buff. 

The Technical Support Troop is the Centre's internal direct
support maintenance organization. This troop is a multipur
pose organization with the responsibility of repairing all 
weapons and automotive systems assigned to the Centre. 
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As the Armoured Centre occupies only a small portion of 
Puckapunyal's 40,250 acres, the area is also host to the School 
of Transportation and the 1st Armoured Regiment. The 
School of Transportation is a fairly recent complex, since the 
school was initially stationed in Syndey and moved to 
Puckapunyal in the late 1960s. The 1st Armoured Regiment is 
adjacent to the Centre and with the acquisition of Leopard, a 
closer rapport was acquired as the Centre's function was to 
retrain the tankers. Puckapunyal offers all the community 
facilities and activities found on most large military bases and 
is identical to an American military post, including the com
mercial aspects. While Fort Knox has Radcliff, Puckapunyal 
Military Camp has Seymour. 

The Eighties 

The future looks bright as the Armoured Centre is about to 
leap into the 1980s with a new lease on life and the recording of 
a number of historical events. From its humble beginnings in 
the 1940s, the Armoured Centre has changed little over the 
past 30 years, but is about to embark on a major rebuild pro
gram to become the showpiece of the arms schools and a fit
ting place for the showpiece of the battlefield-the Leopard 
tank. 

In the early 1960s, the Armoured Centre initiated an annual 
firepower demonstration on the military area. This demonstra
tion was open to the public and defence administrators as well 
as other service dignataries. Although the initial demonstra
tion was solely armour oriented, the event now encompasses 
all branches of the army and includes select weapons systems 
of other services. The demonstration eventually reached a 
grander scale and responsibility was taken over by Head
quarters, Training Command. The Centre, however, continues 
to play a key role in the annual event and has provided a mean
ingful outlet of essential training and an honest exposure to the 
civilian populace of their nation's defence capability . 

The Centre continues to grow at a rapid pace. Additional 
responsibilities, newer techniques, and developments can be 
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seen on a daily basis . In October 1978, the Centre hosted the 
eighth meeting of the Quadripartite Working Group on Ar
mour, an organization concentrating on standardization. This 
group consists of representatives from the United States, Bri
tain, Canada, and Australia. The conferences are held every 18 

. months, and the Centre will continue to host the conference 
every fourth meeting; again in 1984 and 1990. 

Commencing in 1980, the remainder of the Centre will see a 
complete facelift and renovation with each of the other Train
ing Troops of Tactics, Driving and Servicing, Radio, and 
Trainee Troop moving into new facilities specifically designed 
to suit their role. This update comes at a time when the com
plementary training facilities awaited for so long also come to 
fruition . These include a specially designed driver training strip 
where trainees can experience all types of obstacles, including 
an immersion tank for deep or underwater fording. 

Further, the rebuild coincides with an expansion of the 
range area, with a large adjoining land acquisition, enabling 
greater use of live ammunition, realistic battle runs, and tactics 
training through more varied vegetation and terrain. 

Conclusion 

The Armoured Centre is capable of meeting the com
mitments of mobilization of an armoured force, as evidenced 
in the Vietnam conflict. The Centre is constantly updating and 
expanding the material and training methods in all courses of 
instruction in order to produce a well trained basic armoured 
fighting vehicle crewman in the shortest period of time without 
foresaking safety or quality . 

The Armoured Centre, from its modest beginnings, to pre
sent state, offers a bright, hopeful future as Australia con
tinues to recognize armour as the most formidable land war
fare force available. The 1980s will usher in a new era of doc
trine and technical expertise, as the Royal Australian Ar
moured Crops continues the present surge towards the pro
gressive need for a well-trained, professional, combat-ready 
armour force. 
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OFFICER PROFICIENCY TEST 
BYCAPTAIN MICHAELL.JONES 

S ince the U.S. Army prides itself in being ahead of the 
"pack" a good share of the time, it is somewhat surpris

ing that it does not have an officer proficiency testing system 
comparable to those of other armies of the world. 

The rating system that has evolved since World War II in the 
U.S. Army has not been able to produce favorable results in 
indicating an officer's effectiveness. Yet, many feel that 
nothing can be done to overcome the major disadvantage of 
the rating system-in flat ion. 

The current officer rating system and any future one based 
solely on subjective ratings detracts greatly from the desired 
ideal. Historically, numerical and subjective ratings have been 
relatively shortlived, with an average life span of 4 years. Do 
the desired characteristics of an officer change that often? Will 
all raters and indorsers be brought into an equality of written 
expression and vogue terms with the next system? Recent 
history dictates against both. 

Too often in the peacetime Army, the rudiments of basic 
soldiering arts are not emphasized for officers. It is not always 
foremost in mind that the Army exists as an extension of the 
political power of the United States to be called upon for 
destruction and the imposition of our national will on another 
nation overnight. 

Our defensive doctrine is built on anticipation of the current 
Soviet offensive doctrine and a thickening of the active defense 
to attrite the breakthrough forces to a halt and defeat. When a 
corps commander makes the wrong decision and doesn't pro
perly anticipate the main attack, the fates belonging to officers 
not knowing basic operating procedures for weapons organic 
to their unit may not be as rare as we would like to believe. 
This doctrine should strongly illustrate the fact that every per
son in the U.S. Army should be trained, tested, and updated in 
the rudiments of basic soldiering skills of killing and surviving. 
This is especially true for officers. 

Yet, another skill is demanded of them-leadership. To help 
accomplish this goal, the DA Form 67-7 can still be useful 
when used as a part of a comprehensive evaluation designed to 
ensure dedication to the basic Army skills needed to survive in 
combat and accomplish key leadership tasks. However, fur
ther separation needs to be introduced within the rating 
scheme to identify the truly outstanding officers from the vast 
herd of "superior" and "outstanding" ones that flood the 
market because of inflated ratings. 

This separation can be achieved by classes on OER prepara
tion for all officers (with emphasis on raters and indorsers) and 
mandatory effective writing courses for all officers through the 
rank of colonel. This training would improve the rating system 
and present a more valid view of the professionalism and 
dedication of the individual officer. 

The most important change necessary for evaluating officer 
performance, however, is the institution of testing used in con-
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junction with the OER form. This test should be comprised o( 
a written section, a challenging physical training (PT) test, and 
a demonstration of basic weapons proficiency. It is rather 
paradoxical that our NCOs and enlisted men have been re
quired to perform tests for many years in order to demonstrate 
proficiency. It is difficult to reconcile how the Officer Corps 
has remained aloof from such a system since World War II . 
This is a glaring discrepancy in an army where the "leadees" 
are, in too many cases, more qualified in surviving than the of
ficers who lead them. If leadership by example is a desired 
trait, then the introduction of an officer's test is a positive, 
dynamic method of demonstrating it. 

In this era of specialization, the "rounded man" concept is 
still necessary for the basic soldier/ officer task of engaging the 
enemy. The "rounded man" provides the foundation for flex
ibility in later years. An OER system that provides for ratings 
by direct superiors, testing by centralized authority, and 
verification of physical fitness would contribute to a broader 
view of an officer's abilities and weaknesses. Such a system 
would have an overall benefit to the Army by improving of
ficer professionalism, presenting a truer promotion potential 
for each individual, and providing dedication to leadership by 
example. It would also provide an excellent means for the in
culcation of information in areas of changing doctrine by 
forcing officers to stay current in anticipation of testing. 

The testing system would need an evaluative system by 
superiors. The DA Form 67-7 could be a valid part of this if ef
forts were made to deinflate it at the highest Army levels and 
to enforce stringently deinflation at the lowest levels. Specific 
guidelines should be published that would limit application of 
outstanding, superior and promote immediately comments to 
those officers who can be clearly identified with specific ex
amples in the narrative space provided. These guidelines must 
be designed to prohibit specifically the padding of scores that 
is so often done to protect a command's officers during the in
fancy of a new rating system. In emphasizing this area, major 
commanders should return all OERs bearing outstanding, 
superior and promote immediately comments that do not con
tain specific substantive evidence in the narrative section to 
support such ratings. 

Mandatory instruction on the OER and its impact on the 
proficiency of the Army is also necessary at all levels. Once 
new guidelines have been established, the importance of 
adherence to them must be stressed and enforced at all levels. 
A program of this nature could be implemented with little ef
fort. Classes at all major officer service schools could be incor
porated. Lesson plans and content could be standardized 
throughout these schools. Content could be consolidated at 
OPMD with the actual instructional guide prepared, con
trolled, and forwarded by Training and Doctrine Command 
(TRADOC). For those officers that would be between schools, 



a mandatory programmed text for one-time issue could be pro
vided with the officer record brief (ORB). A record of comple
tion of the instructions would be maintained in the officer's 
field file until attendance at the next-higher service school. 

In conjunction with this base year of instruction on the 
OER, three division-sized units and one major headquarters 
area would be selected to test initially and establish norms for a 
general written test for all officers. A base period of 2 years 
with testing every 8 months would be necessary to validate 
types of questions and establish norms for the test. Compila
tion and updating from these base test questions would then 
provide an information bank to begin storage for types of 
questions and standards to be used for each grade. 

The administration of the PT test would be the responsibil
ity of the local post commander. Scores would be reported 
through personnel channels for enclosure with the Branch an
dOfficial Files via the OER. There should be no major com
plication in testing officers annually for fitness, as it is a re
quirement at this time. By including it as a strict "for the 
record" item, most posts would probably evolve a system of 
several tests per year. 

The final portion of the test would be familiarization with 
small arms and weapons qualification. This portion of the test 
would again be the responsibility of the post commander with 
results forwarded in the same manner as the PT test. Stand
ardization for all weapons familiarization would have to be ac
complished and a pass/fail criterion established. The basic 
weapons familiarization test could closely parallel the go / no 
go testing found in the hands-on portion of the 118 series of 
the skill qualification test (SQT) . A suggested method of con
ducting this testing is the establishment of a post committee 
comprised of the commanding general, all sergeants major and 
brigade battalion operations sergeants. Weapons qualification 
could be handled during normally scheduled firings. 

The basic written test would be conceptualized by TRADOC 
from all officer schools. It would be mandatory for the test to 
be given by grade and touch on areas common to all branches. 
In testing by grade, matters that rely on the responsibilities 
received by rank and experience would need to be stressed. 
Although map reading is a subject that all officers must know, 
it has few changing parameters. Compare this with the dif
ferences in the basic interpretation and administration of the 
Uniform Code of Military Justice (UCMJ). A platoon leader 
must know the basics of legal procedure, such as search and 
seizure, and Articles 15 and 31 and their proper application; 
the company commander must concern himself with the col
lection of evidence, availability of legal counsel, assuring the 
accused's rights, investigation, judgment, "45-day rule'', ap
pea1s procedures, etc. This is a simple example that clearly in
dicates a need to test by grade. The subjects that should be 
tested by grade can be ascertained by a continuous review of 
Officers' Basic Courses, Advanced Courses, the Command 
and General Staff College, and the Army War College. 

The PT test should be a basic proficiency test for endurance, 
upper body strength, agility, and weight. All officers would be 
required to take it on an annual basis. Those medically excused 
for any reason would have a profile forwarded to their official 
file. If the current 5-event test is maintained, a minimum 
passing score of 350 should be imposed with a 70-point 
minimum required for passing in each event. Included at the 
test site would be a mandatory weigh-in conducted by medical 
personnel. The results of the weigh-in would be recorded on 
the PT test score sheet and forwarded to personnel centers for 
inclusion on the OER. 

The weapons test should include all small arms and antitank 
weapons in the active inventory. The test would require each 
officer to demonstrate basic assembly and disassembly, im
mediate action, and correct firing procedures. the list of 
weapons should include the standard service pistol, rifle, and 
squad machinegun. FamiliarizatiL'n firing of such weapons as 
the .50 caliber machinegun, M-203, LAW, Dragon, and TOW 
should also be required. Additionally, it would be mandatory 
for each officer to qualify anually with his assigned weapon. 
Those officers not assigned a weapon by TO&E would be ex
empt from this requirement and their most recent score carried 
forward. It would be mandatory for qualification scores to be 
verified by the signature of the first general officer in the chain 
of command. 

On initiation and full implementation of this system, an ad
ministrative control for enforcement policies would have to be 
solidified. The only truly new aspect that would require im
plementation is the control and administration of the written 
portion of the test. Standards and actions taken in the event of 
test failure also need to be determined. A suggested system 
would be based on an initial failure with light action against 
the officer involved and continued, consecutive failures would 
result in heavy penalties . 

A first failure on any phase of the test might result in a $50 
pay reduction per month. A second consecutive failure could 
result in the loss of an additional $50 per month, suspension 
from all favorable personnel actions, and loss of any higher 
military schools and government-funded civil schooling. A 
third consecutive failure might result either in dismissal from 
the service for cause or retention at a grade one lower than the 
tested grade. 

Administration and records keeping of the weapons and PT 
tests can be handled through existing OER processing chan
nels. Compilation of these scores can be accomplished at the 
local personnel centers and recorded in field personnel files un
til an OER is prepared for action. When the form is prepared, 
the PT, weapons and weigh-in results can be included as initial 
entries in the job description. Utilizing a method of this type, 
no duplication of effort would be necessary at higher Army 
levels and no further paperwork would need to be inserted in 
official files for officers who pass all tests. 

The moral questions that can be argued in the current rating 
system and the threat of the wide and ruthless confrontations 
that will probably be the rule rather than the exception for all 
soldiers in the next war are the only justification needed to 
show that our "leadees" are entitled to the best qualified 
leaders possible. The reality can be summed up as: 

"There they shine in meaningless splendor, a 
group of undistinguished supermen." 
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NOTES 

M-113 sets speed record 

A tracked-vehicle speed record was set by a modified 
M-113 APC during tests by the US Army Engineer Water
ways Experiment Station (WES) at Vicksburg , Miss. The 
M-113 used two Chrysler engines in a standard chassis 
and suspension , and achieved speeds averaging 75.76 
mph over three test runs. 

The tests were part of the Armored Combat Vehicle 
Technology program conducted by US Army Training 
and Doctrine Command, US Army Tank-Automotive 
Research and Development Command, and WES to in
crease the survivability of ground vehicles in combat. 

M-113A2 Rolls Out 

The latest model/ of the M-113 APC, the M-113A2 
features improved cooling arid suspension systems, as 
well as optional and external fuel tanks. 

The improved cooling system draws in cooler ambient 
air through the radiator, increasing efficiency and re
ducing oil film and subsequent dust buildup on the radi 
ator core. The changes greatly increase engine life. 

The suspension allows for 9-inch road wheel travel , 
which is a 50 percent increase. Improved shock ab
sorbers are fitted throughout , with additional shock ab
sorbers being installed at the second road wheel on 
each side. A stronger rear idler assembly raises the rear 
idler 2 inches, and overall ground clearance has been in
creased to 17 inches. The improvements give a better 
ride and cross-country capability, with cross-country 
speeds being increased 3 to 10 mph, depending on the 
terrain . 

Two optional rear-mounted fuel tanks reduce the fire 
hazard to the crew, while retainin.g the 95-gallon 
capability. The tanks are identical and interchangeable, 
and provide the same level of ballistic protection as the 
internal tanks. Removal of the internal tanks increases 
internal stowage space by 16 cubic feet. 
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First significant deliveries of the M-113A2 will go to 
the 24th Infantry Division at Fort Stewart , Ga. 

1-34 Armor Activated 

The 1st Battalion , 34th Armor was recently activated 
in ceremonies at Fort Riley, Kansas. The battalion , part 
of the 1st Infantry Division , is commanded by Lieute
nant Colonel Nicholas P. Vanvakias, and the Command 
Sergeant Major is Ronald Dokken. 

The battalion was originally constituted August 28, 
1941 , and was activated October 1, 1941, as an element 
of the 5th Armored Division. It was reorganized and 
redesignated the 722d Tank Battalion , and sent to 
Europe early in 1945, where the battal ion was credited 
with campaigns in the Rhineland and Central Europe. 
After the war, the un it returned to Camp Shelby, Miss., 
where it was inactivated. Between 1949 and 1965, the 
unit was variously designated as the 306th Heavy Tank 
Battalion ; the 1st Medium Tank Battalion , 44th Armor; 
ant the 1st Battalion , 34th Armor. 

Testing Continues on GSRS 

Testing continues on two competing General Support 
Rocket Systems for the Army. Recent tests at the White 
Sands Missile Range involved ripple firings of up to six 
rockets in rapid succession from the Self-Propelled 
Launcher Loader (SPLL). The successful firings conf irm
ed predictions that the system can fire its entire 
12-rocket load in less than 1 minute. During ripple-fire 
operations, each rocket is automatically fired by the fire 
control system, which repositions and reaims the 
launcher loader after each shot. 

Individual rockets are preloaded and sealed in tubes 
contained in a six-rocket launch pod container. The 
loader container will have a 10-year storage life without 
requiring any special environmental protect ion or field 
maintenance. The launcher loader carries two pods con
taining a total of 12 rockets. 

Shown firing is Vought 's Self-Propelled Launcher 1 

Loader. The other SPLL is being developed by Boeing. 



Mine Roller 

The first production units of the Army's new Mine 
Clearing Roller System, capable of all-weather, day and 
night, rapid-assault breaching of defended enemy 
minefields, have rolled out of Chrysler's Defense Opera
tions Facility. 

The system consists of roller assemblies, a 
removable mounting kit , and two han':l winches. It is 
mounted on a tank that has been fitted with hard points 
which are provided in a separate retrofit kit. The roller 
can be mounted by the tank crew in 15 minutes using 
the winches. After breaching the minefield , the roller 
can be quickly released from inside the tank by the 
driver using a hydraulic disconnect system. 

The rollers destined for armor units in Europe will 
undergo preproduction testing at the Army 's Test and 
Evaluation Command at Aberdeen Proving Ground, Md. 
and follow-on evaluation by the Training and Doctrine 
Command at Fort Hood, Tex. 

Replacement for the "Mod Deuce" 

Move over " Mod Deuce." The " Dover Devil " is on the 
way. The " Dover Devil " is the first .50 caliber 
machinegun to be designed for infantry use since the in
troduction of the Browning in 1917. The .50 caliber 
Browning was made in both air- and water-cooled con
figurations , but the best known version is the heavy
barrel , air-cooled M-2.or as the troops sometimes call it , 
the " Mod Deuce." 

The gun that is proposed as the replacement for the 
veteran Browning was developed by the Fire Control and 
Small Caliber Weapon Systems Laboratory of the Army 
Armament Research and Development Command. 

The "Dover Devil " has a highly adaptable receiver 
built around three tubes, which allow the gun to fire 
rounds ranging from .50-caliber through 20-mm. The gun 
also has a dual feed capability, enabling the gunner to 
select antipersonnel rounds or antiarmor rounds as 
needed. 

Designed for mass production using modern 
technology, the "Dover Devil " uses three modular 
units-barrel , feeder, and bolt head-that can be quick· 
ly changed for different caliber ammun ition . 

A research program is also underway to develop new 
ammunition for the Devil. 

Conduct of Fire Trainers 

The Army recently awarded contracts for the develop
ment of conduct of Fire trainers for the XM -1 and 
M-60-series tanks. The trainers will have stations for the 
tank commander and for the gunner, and an instructor's 
console will control the training exercise and evaluate 
the student performance. 

The system will use a computer generated Image 
system to provide scenes for the sights and vision 
blocks of various terrains, moving targets, and other 
special effects, including the simulated motion of 
cross-country travel and the flash and smoke of firing 
the main gun. The crew will be able to engage a variety 
of threat equipment at ranges of 200 to 300 meters. 
Recoil will be simulated in the gunner's brow pad and in 
the sight images. 

Trainers will be developed be Chrysler and General 
Electric and installed at the Armor School at Fort Knox 
for testing . After testing , the Army will select one 
system for production and development worldwide. 

M-901 Improved TOW Vehicle 
The M-901 lmprqved TOW Vehicle is shown above firing dur

ing evaluat ion testing . Note the ground TOW launcher in front 
of the vehicle. 

Draper Award Winner 

Company A, 3d Battalion , ?7th Armor has been 
presented with the Draper Armor Leadership Award in 
recognition of an impressive record of unit performance 
over the past several years , including 26 months without 
a soldier being absent without leave. The unit has also 
rece ived honors for its military bearing and the skill with 
which it deployed to Germany in 1978 on the 
REFORGER Exercise. The unit was, until recently , com
manded by Captain William G. Webster. 

First M-60A3 Battalions in Europe 

The first units in Europe to be equipped with M-60A3 
are the 1st Battalion , 32d Armor, and 3d Battal ion , 32d 
Armor, both of the 3d Armored Division. A third unit , 
scheduled to receive their tanks this month, is the 1st . 
Battalion , 70th Armor, 8th Infantry Division . 
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INDEPENDENCE OF CAVALRY 

The cavalry of the near future will be 
conspicuous for its independent employment; 
that the changes in its organization, armament, 
and instruction will combine in the new force 
qualities heretofore divided between two arms of 
service; and results commensurate with its 
increased power will therefore be expected from 
its use. 

The Cavalry Journal 
March 1889 

THE CAVALRY ATTACK 

An enthusiastic cavalry leader, gifted with a 
quick eyesight, will find, in almost every case, 
some opportunity to approach in person very 
near to the enemy, and there await the favorable 
moment for the cavalry attack. How he makes 
this attack, anci when the special moment has 
come, the commanding general must leave to 
his judgment, for there is no rule by which it can 
be foretold. 

The Cavalry Journal 

MORALE TRAINING 

Soldiers, in the democracies, are assumed to 
come to the army with patriotism and 
enthusiasm for the cause. Their initial 
endowment is insufficient. They need further 
education. To support the discipline of war, they 
must be given an overmastering faith in their 
cause that will survive all the hardships and 
disintegrating influences of modern battle and 
hostile propaganda. A minor staff officer, called 
the "morale officer," who supervises athletics 
and the like, is merely an avoidance of the 
problem. The maintenance of the discipline of 
morale is as important as the planning of 
military operations. It requires the primary 
attention of the commander. Patriotic and 
morale training must be organized with as much 
attention as is devoted to food and munitions. It 
is the basic of the will to fight. 

-The Cavalry Journal 
May-June 1939 

OBEDIENCE 
Obedience is the foundation of discipline, but 

obedience can no longer be blind. At one time it 
was literal and formal. It tends to be so in peace. 
In war, with superiors invisible, with conditions 
often different from those assumed when orders 
were issued, the combatant is the sole judge of 
how best to obey. His formidable duties will on
ly be performed if his own initiative takes con
trol. The back-seat driver cannot be heard in the 
roar of battle. 

The Cavalry Journal 
May-June 1939 

March 1889 .------------------~ 

COMPULSORY SERVICE 

It is not probable that compulsory military 
service in the regular army will commend itself 
as the result of the great war, but universal 
training of our young men by and through the 
regular establishment is so essential and so 
wholly in the interest of national efficiency and 
economy of life and treasure, that we may ex
pect its careful consideration at the hands of 
Congress when the subject of military 
organization is again before it. 

The Cavalry Journal 
October 1917 
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Due to an editing error, the name of Mr. Henry E. 
Gardiner, author of the article "Kasserine Pass," 
was misspelled in the September/October issue. 

The staff of ARMOR regrets the error. 



BRIEFS FROM OTHER JOURNALS 

THE SUCCESSFUL SUBORDINATE 
A subordinate is one who is " submissive to or con

trolled by authority " -so says the dictionary. In the 
military each of us is a subordinate, and it would be well 
for us to concentrate on the concerns and respon
sibil ities of that status for a few moments. Many 
volumes have been written about leadership, but the 
position of the subordinate-and what makes a suc
cessful subordinate-is much less discussed. 

The key words and central ideas that ought to 
motivate the subordinate are reliability and dependabil
ity. Whether one is a chief of staff, division officer, or 
chief petty officer, the quality of work and the way that 
job is viewed from above are greatly influenced by how 
completely and how consistently it gets done. 

Why is this? A simple look at the chain of command 
tells the story. Superiors are where they are in the chain 
because of demonstrated competence, technical profi
ciency, and experience. Their responsibilities are to use 
those attributes to solve problems, manage projects, 
and drive ships. They are not in the business of details; 
their work is decision-making. The job of their subor
dinates is to prepare the ground for those decisions. 

The responsibility of the junior, is to study and assess 
the problem and present a solution or choice of solu
tions to his superior. What remains for the supervisor to 
do is to make the final decision. When viewed in this 
light, the concept of the chain of command becomes 
clear. The subordinate who is consistent, precise, and 
reliable in defining , researching , and organizing the 
problem and solution(s) before making a presentation to 
the boss is the valued performer. Why? Because he 
made his senior's job easier by spending his efforts in 
pursuit of the best possible solutions to problems. 

There are significant benefits from viewing almost 
any military task in this way. The freedom of action gain
ed by a subordinate who has established himself firmly 
in his superior's confidence is the foundation of job 
satisfaction . Since the job is accomplished well , the 
superior doesn 't feel he has to watch it so 
closely-which allows him an added degree of freedom. 
The subordinate is accordingly allowed to organize his 
own priorities and therefore can better manage his time 
and work. This in turn prevents " crisis management, " 
because fewer situations slip up to the deadline 
undetected. 

It is a common failing , particularly prevalent among 
more junior personnel, that in many cases subordinates 
are not attuned to their superior's priorities. Make no 
mistake here: superiors are paid for making the right 
decisions; subordinates are paid to present the case for 
the required action , and then to support the decision 
fully and completely. Yet , inevitably, the degree of sup
port given by the subordinate is related to how much he 

agrees with the decision made-even though it is not 
his prerogative. There can be no compromise in the case 
of moral questions, of course, but apart from this, the 
subordinate cannot consider himself an effective aide if 
he does not back his boss completely. The best leaders 
will grant their staff members a full and fair opportunity 
to present all sides of an issue when possible. But their 
responsibility is not to operate a democracy, it is to 
make correct decisions. The successful subordinate 
believes that his superior tries to do this, and expresses 
this confidence through full support . 

Given a reasonable degree of competence at the 
decision-making level, the full and unqualified support 
of a dedicated staff will go far to ensure the success of 
the command. This logically follows from the founda
tion of reasonable goals set forth by the superior and a 
sincere interest on the part of command subordinates in 
best meeting the needs of the unit. Combined, these 
elements spell success both at the command level and 
for each subordinate so dedicated. 

There is a valuable training lesson in all of this as 
well. Few juniors have not been faced with the most 
frustrating of tasks; solving an undefined problem. 
Nothing is as detrimental to one 's view of his job as to 
have a general task given in unspecific terms, spend 
countless hours pursuing a solution , and then find the 
finished product sent back for rework because the prob
lem solved was not the problem intended. But by being 
efficient and reliable , today 's subordinate will be tomor
row 's superior with a sure grasp of exactly what he 
needs to do a job and how much detail he requires. He 
will go far in increasing the efficiency and productivity 
of his staff by ensuring against guesswork, undesired 
detail , and wasted time. He will also contribute to 
overall morale by providing an objective base against 
which each of his men can measure his worth. When no 
such basis exists, talk of thankless work, lack of 
recognition , and vacillating standards arise. 

If the advantages of this approach are so obvious, 
why is the successful subordinate the exception rather 
than the rule? There may be no pat answer to this, but 
there are some faults that characterize the majority 
which can be summarized in the phrase " completed ac
tion ." Completed action occurs when all forseeable ac
tions on a project or problem have been either finished 
or well enough defined and researched to allow the 
superior to make an intelligent, informed decision on 
the matter. The unsuccessful subordinate either does 
not understand or does not care to achieve this goal. 

To elaborate, one aspect of the concept of completed 
actions deals with some of the common pitfalls in pur
suing that end. It points out the natural tendency to pre
sent the problem to the supervisor in piecemeal fashion 
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to effect the illusion of progress. It deals with the im
pulse to ask immediately the supervisor what to do and 
rely on his experience to make the task easier-which 
draws him into doing the job rather than keeping it at 
the subordinate level where it was assigned. It further 
discusses the unsatisfactory practice of submitting 
half-baked ideas and partial memos as an intentional un
finished product, counting on the supervisor to draft the 
final copy in the format he wants. This idea presupposes 
that the subordinate is not going to be able to satisfy 
the requirements of the initial assignment. And this con
stitutes default, which is no more appreciated in the 
areas of leadership and management than it is in sports. 

In summary, this overview approach to the respon-

sibilities of the subordinate provides valuable insight in
to the mechanics of success. Those characteristics 
most valued in subordinates are the very traits that 
make the superiors' ·jobs more enjoyable and, to acer
tain extent, easier. It ought to be a subordinate's goal to 
be that valuable to his superiors. And the result from 
such an approach will bear rich professional and per
sonal dividends. 
Condensed from an article by Lieutenant Commander 
Glenn R. Whaley, U.S. Navy in the April 1979 Issue of 
Proceedings. 

Reprinted from Proceedings by permission: Copyright 
© 1979 U.S. Naval Institute. 

SOVIET ENGINEER SUPPORT 
If armed conflict should occur in Europe, it is in the 

Soviets' interest to bring it to a successful completion 
by accomplishing the military and political collapse of 
the NATO alliance as quickly as possible. The main 
goals of the conflict must be achieved in a matter of 
days, before NATO troops can be reinforced . If this is to 
be accomplished, it will require a rapid rate of advance 
in which no defensible obstacle can be left to hinder the 
progress of the Warsaw Pact Armies. 

Since the conclusion of the World War II , Soviet 
engineer equipment has taken a dramatic upswing , both 
in quantity and quality. The Soviet program for a high
speed offensive is now supported by rapidly deployable 
and mobile bridging equipment . 

Today each Soviet motorized rifle and tank regiment 
has an organic engineer company; divisions have an 
engineer battalion ; and armies probably possess two 
engineer regiments , with an additional three to four 
engineer regiments under front (army group) command . 

The foundation of the Soviet engineer capability is the 
engineer company at regimental level. This company 
consists of 4 officers and 77 enlisted men. The company 
has three platoons-sapper, bridge, and technical. 

The sapper platoon has the missions of entrenching , 
camouflaging , and conducting limited mine warfare and 
demolition. To carry out these tasks, the platoon is 
equipped with three PMR-3 mine-laying trailers and 
three armored personnel carr.iers. 

The bridge platoon has the mission of constructing 
bridges and ferries so that the entire regiment can 
quickly and easily cross small streams. To accomplish 
this, the engineer company has four TMM bridges which 
are mounted on trucks for easy deployment. These 
spans can bridge obstacles up to 40 meters in width and 
can be launched and emplaced within 30-45 minutes 
during daylight and 45-60 minutes at night. With a 
specialized crew, emplacement times can be cut in half. 

Another piece of equipment found in the bridge pla
toon is the MTU-20 tank-launched short assault bridge. 
There are four of these in the engineer company of a 
motorized rifle regiment and six in the engineer com
pany of a tank regiment. The MTU-20 (T-55) can be iden
tified by the folded end ramps and the higher silhouette 
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of the bridge and vehicle. It can be launched in 90 
seconds and span a gap of up to 18 meters. 

The technical platoon has the missions of con
structing field fortifications and clearing obstacles . The 
platoon has one BA TIBA T-M tracklayer with auxiliary 
crane equipment to lay off-road surfaces and assemble 
bridges from readymade elements. This piece of equip
ment is electrohydraulically controlled to heighten 
reliability and effectiveness. 

For the construction of field fortifications such as 
trenches, the technical platoon has one MDK-2 trencher 
which is designed to dig trenches for various purposes. 
It is also equipped with bulldozer blades for leveling. Ac
cording to the Soviet Engineer Officer's Handbook, the 
MDK-2 can replace the labor of 400 men . 

Although the Soviet engineer company is well
organ ized and well -trained , it does have one noticable 
shortcoming: personnel are not cross-trained to operate 
a different piece of equipment. By eliminating an equip
ment operator of the bridging crew, another operator 
and piece of equipment will have to be brought forward. 
This most definitely would slow down the Soviet 
engineers ' timetable. 

Engineers have always been considered important in 
the Soviet Army; but in recent years, combat engineers 
have an increasingly important role to play, especially 
during a high-speed offensive. Engineer tasks have 
become more complex. They are on a much greater 
scale and must be accomplished in a much shorter time 
frame. It is this time factor which has had the most 
significant effect upon engineer tasking . 

The following references may prove helpful in con
ducting further research into the capabilities of Soviet 
engineers: Soviet Army Operations, IAG 13-U-78, April 
1978; International Defense Review, February 1978; FM 
30-102, Opposing Forces Europe ; DDl-1150-13-77, Soviet 
and Warsaw Pact River Crossing Doctrine and 
Capabilities ; FSTC-HT-23-1122-73, Engineer Support 
Combined-Arms Combat, September 1973. 

Reprinted from Red Thrust Star, Newsletter #5. April
June 1979, published by the U.S. Army FORSCOM 
OPFOR Training Detachment, Fort Hood, Tex . 



PROFESSIONAL THOUGHTS 

Winter Safety Thoughts 

By now, your tanker jacket has come back from the 
cleaners, your tomatoes won't ripen, and it's chilly morning 
and night. Maybe you wonder, as I do, what sort of training is 
in store for you and your crew in the winter months ahead. 
What can you do to make things better, more liveable and 
more conducive to good training under cold or extreme cold 
weather conditions? I offer several considerations I think are 
necessary to crew safety, good training, and an understanding 
of winter effects on tanks and men. 

The nature of the given mission must continue, as combat 
does, regardless of the weather conditions. To be able to do 
this, we must train in anticipation of lousy weather, bitter 
cold, icing, and generally miserable conditions. One lesson 
already on record is the one learned by the German Sixth Ar
my on the Russian Front during World War II. "General 
Winter" may have been the Soviets' most influential ally. 
With this in mind, the following list of winter considerations 
may be helpful when planning an exercise this winter: 

Icy tank trails: Many of us have had the unnerving sensation 
of riding an uncontrolled 52-ton toboggan sideways down a 
stretch of frozen tank trail. It's like trying to run on 
watermelon rinds! The first consideration should be to find a 
way around potentially dangerous road sections or terrain. 
Drivers and tank commanders (TCs) should plan ahead and 
conduct a thorough route or map reconnaissance. Locating 
alternate passages could easily save a recovery operation or an 
injured crewman. The TC must be aware of the main gun's 
position, and the potential danger of an unexpected slide. Too 
many times the main gun has speared something or someone 
through simple inattention or preoccupation with something 
else . Why not schedule some training to include a driver 
training course teaching how to compensate when applying 
power or steering on ice; overcorrection and skidding; the use 
of existing aids, i.e., high road sides, brush, etc.; and knowing 
when to back out of trouble before it's too late . 

Maintenance of ammunition in extreme cold: Handling, 
storage, and preventive maintenance of ammunition during 
cold weather is understated in my opinion. Crews should be in
structed regarding special handling, care, and safety when 
moving, uploading, and loading frozen ammo. Prevention or 
removal of ice from links, primers, belts, and casings to insure 
proper seating and reduce malfunctions or misfires is critical. 
Command emphasis and briefings concerning ammunition 
safety when the temperature is in excess of factory tolerances 
should be conducted prior to firing. 

Cold weather injuries: Probably the most important item is 
the training, understanding, and application of cold injury 
prevention and care to the lowest level. Crews must under
stand how to recognize and treat hypothermia, or the subtle 

loss of body temperature, frost bite, trench foot, immersion 
foot, and other cold-weather dangers that can eliminate your 
crew. 

Here's a few more general items to think about: 
• Care and use of tank heaters. 
• Whiteout, snow blindness, dead reckoning and winter 

land navigation techniques, vision impairments, ranging dif
ficulties, and infrared system limitations. 

• Ice fog, vehicle signature, and making use of adverse con
ditions to work to your favor. 

• Visability and survival in a subzero NBC environment. 
• Sight system purging and maintenance during icing condi

tions . 
• Care of batteries, recommended lubricants, protective 

coatings, anti-icing agents, and helpful preventive 
maintenance tips. 

• Survival techniques for extended periods of bitter cold, 
cooking, sleeping, sanitation, etc. 

• Machinegun maintenance: cold to hot, hot to cold, and 
icing inside the barrel. 

With these items in mind, I would recommend the following 
actions prior to the cold weather months: 

• Thorough winterization of equipment and personnel 
through a comprehensive program based on lessons learned 
the hard way. 

• Issue winter clothing along with instructions on how to 
use it. This fits in well with the prevention of cold injuries. 
Equipment items may include the following: 

Vapor barrier boots. 
Parka and liner, with hood. 
Gloves, not Arctic mittens. (Something warm without 
losing agility.) 
Tankers masks. 

• Preliminary training prior to cold weather to inform the 
troops and to eliminate the many myths regarding cold 
weather care. 

• Input from the Arctic Research and Development Center 
at Fort Greely, Alaska, providing other tips to compensate for 
extreme cold. 

• Other lessons learned or ideas from the field regarding 
cold weather tank gunnery, tactics, and some of the areas men
tioned above. 

• Command and control during extreme cold, communica
tion disruption, etc. 

Nobody likes to be cold and miserable. However, we can't 
schedule "convenient" garrison class work or cancel normal 
training progession just because it's cold outside. For those·of 
us in the Reserve Components, our training time is already 
severely limited. To allow the weather to shut us down for 3 or 
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4 months each year, at the peak of the yearly training cycle, 
would throw us into an annual regression of hands-on doing 
until warmer weather. 

I'm sure the tank crews of the Warsaw Pact forces are think-

Training Weaknesses 
We are weak in the training of our armored vehicle crewmen 

and it will cause the most casualties in the next war. This ap
plies not only to tank crews, but to scout, TOW, ADA, 
engineer, mechanized infantry, and somewhat to artillery ve
hicle crews-all armored vehicle crews. The problem can be 
broken down into three areas, firepower, mobility, and sur
vival. TC 17-15-11 is a first step in the right direction, but more 
comprehensive work is needed. Following are some random 
thoughts about those areas of training that are either over
looked or not sufficiently emphasized during gunnery pro
grams or ARTEPs or in training circulars. 

Firepower 
The tasks, conditions, and standards vary greatly for gun

nery for each MOS. Gunnery can be practiced anytime by 
parking in view of a road and using passing cars as targets. The 
firing angle can be varied and you can operate in the stabilized 
mode. Crews must learn to engage several targets quickly; a 
tank crew should be able to hit three targets on line in IO 
seconds with the main gun. All gunners must learn the 
vulnerability and points-of-aim on threat armored vehicles, 
and they must learn the penetration ranges of their kinetic 
energy and SABOT ammunition. Closed-hatch firing must be 
emphasized for those vehicles that have this capability. Night 
firing should be the same as day firing for vehicles equipped 
with passive sights and no illumination should be allowed, but 
the range should be reduced instead. Good planning, along 
with help from Mother Nature, can insure that varying 
moonlight conditions are available for night firing. A task 
should be added to TC 17-15-11 to require a main gun engage
ment of helicopters flying nap-of-the-earth. 

Mobility 
Few drivers ever really learn to drive a vehicle to its max

imum potential. High-speed steering, sharp cornering, 
crossing water and bumps, shifting, how to avoid throwing a 
track, closed-hatch driving, and night driving are little known 
and used skills . Additionally, closed-hatch and night-sight 
driving are almost unheard of. Vehicle commanders tend to 
over-control the driver in these activities. Find the best driver 
in the platoon and have him train the other drivers if 
necessary. At first their driving will be rough, but it will 
smooth out. Slow-speed driving gives drivers bad habits and 
decreases vehicle reliability. 

Survival 
TC 17-15-11 lists the survival drills that should be taught. 
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ing about their winter training. Maybe we should emphasize 
our own more comprehensively. 

SAMUEL T. CONN 
Captain, Armor, KanARNG 

The evade-missile drill should be renamed evasive-driving drill. 
The zig-zag should be used by any vehicle that is bounding in 
bounding overwatch. The vehicle travels as fast as possible in a 
zig-zag pattern toward the enemy, changing direction every 2 
to 4 seconds as the driver counts 1001, 1002 and so on. Start 
counting after you have finished your turn. Vary the time a 
second every few turns and use 3 seconds as your average time. 
The water-crossing and combat-refueling drills should be in 
the mobility section and the load-ammunition drill in the 
firepower section of the circular where the following new drills 
need to be added. 

Task: 
Condition: 

Standards: 

Task: 
Condition: 

Standards: 

Task: 

Condition: 

Standards: 

Clear an obstructing feature. 
In a field location, given a crew and vehicle 
in day and night. 
Observe beyond a vision-blocking feature 
and locate the enemy, if present, before ex
posing the vehicle and without giving your 
position away. 

Move into a hull-down position . 
In a field location, given a vehicle and crew 
in day and night. 
Move into position without exposing more 
than the turret and have enough clearance 
to fire all weapons. 

Move a vehicle across terrain that is covered 
by enemy direct and indirect fire. 
In a field location, given a vehicle and crew 
in day and night. 
Using terrain, evasive-driving, and self
screening ability, move by an enemy posi
tion without exposing yourself for longer 
than necessary and be able to use all your 
weapons, as fast as possible. 

Many of the drills in TC 17-15-11 can be conducted without 
moving the vehicle from the motor pool and several drills can 
be conducted at once or in easy succession with a little 
planning. TCQC should be replaced by a "combat vehicle 
qualification course" usable by several MOSs. The tasks, con
ditions, and standards would be the same in mobility and sur
vival so everybody would be on common ground. Only gun
nery would be different. This training would be for crews, so it 
should be conducted at crew level by the vehicle commander. 

The vehicle commander must meet the standards, so he can 



train his crew to the same standards. If he can't, replace him. 
When you move out to the local training area, let the com
mander train his crew by himself. Don't do one crew at a time 
or they will become bored with waiting their turn and lose in
terest. Overtraining on one subject becomes boring also. Have 
a competition between crews at the end of the training session 
to see where each stands. 

Having complete and stable crews makes training more ef
fective. Evaluators should watch to see if drills are being done 
on ARTEPs and grade the unit on them. 

The constant push for uniformity needs to be replaced with 
"if it works for them, let them use it," but within reason . 
Uniformity instead of helping to accomplish a mission has 
become the mission and several senior personnel believe it. For 
example, a first sergeant once told me that what was worn to a 
PT formation was more important than doing PT. What I am 
proposing is an example of useful uniformity, not the eye wash 
we have to put up with now. 

Sleep Loss 
I applaud Captain Geier's article, "Sleep Loss ." As an in

fantryman in three wars, this situation has been of great con
cern to me. Not that the various phenomenons connected with 
sleep loss are surprising or unknown, but that they have been 
ignored by so many commanders, particularly those of higher 
rank. 

I will never forget one wintry day in Germany, during the 
early 1960s, when I was participating in a corps-level exercise. 
As a G-2 controller, I was checking the armored cavalry regi
ment who was playing the opposing force. I came upon a 
squadron CP and checked into the operations tent . The com
mander and his S-3 came up to brief me on their situation and 
to coordinate their future scheme of maneuver. Those two had 
had no sleep for almost 3 days and were literally out on their 
feet. They had difficulty talking, let alone doing any coherent 
thinking. It was evident that this squadron would make little 
meaningful contribution during the rest of the exercise (which 
went on for 2 more days). 

In another instance, I was the acting commander of a com
pany during the Korean War during the relief of a South 
Korean unit on line . Including the planning, preparation, 
coordination, reconnaissance, movement forward and the 
relief itself, I was awake about 3 days. I felt that I just could 
not take the time to sleep. About 12 hours after the relief had 
taken place the company commander arrived upon the scene 
to find a zombie. I practically collapsed into a deep sleep to be 
awakened 4 hours later by rainwater running onto my chest off 
a bunker. 

I realized after the incident that during the last 24 hours I 
was operating at very low efficiency, and that any cognition 
was indeed difficult. Constant checking of positions, coupled 
with coffee and cigarettes, helped me stay awake. After the 4 

The NCOs will have to do this training and ensure its 
scheduling. The sergeants, staff sergeants, and sergeants first 
class need the support of the first sergeant and sergeant major . 
These senior NCOs, in turn, must be as proficient as possible 
in or have a good working knowledge of skills involved to do 
the job professionally. 

The officer checks to make sure the training is being done 
and done to standard. He also helps set up the training. 

The grass may have to go uncut a few extra days, the rocks 
and curbs go unpainted once, and the mess team may have to 
do without a KP, but those are the conditions of war. 

The demands of the next war are great and so our training . 
must be just as great. The article "One Tiger" in the July
August 1978 issue of ARMOR is a good example of what can 
be achieved by well trained crews. 

CHRISTOPHER F. SCHNEIDER 
Sergeant 

Trp B, 3d Sqdn, 12th Cav 

hours sleep, I was able to function, but not well. I could tell 
that I was not at 100 percent. After that the company com
mander and I worked out a schedule so that one of us was 
awake at all times, but we each got sufficient sleep. 

I thought that every point that Captain Geier made was fac
tual and physiologically significant. I do think that if the 
period of initially going without sleep is not too long, that 4 
hours sleep is sufficient to carry a person for a fairly extended 
period-say a week or even two. We are talking in terms now 
of a crisis-type situation, where there is no alternative. There 
will be a falloff in efficiency toward the end of the period, and 
then a requirement for a recuperation period where the soldier 
must literaly be immersed with sleep so he can "catch up." 

As the G-2 briefer for VII Corps during a field exercise, I 
was required to present the morning and evening briefings 
during a 2-week period . I existed on 4 hours sleep per day dur
ing that time in that I arose at 0300 to do my analysis and brief
ing preparation for the 0700 briefing. The evening briefing did 
not end until 2100, after which I would usually consult with 
the G-2 and assist in writing the daily intelligence report and 
estimate, if required. I will not pretend that I was not glad 
when the exercise was over, as the lack of sleep was getting to 
me. The point is, that it can be done. 

I will add that I believe that probably a soldier can go in
definitely on 6 hours sleep per 24 hour period . Nevertheless, 
Captain Geier's point is well taken that commanders (and 
others) must be prepared to delegate actions to others and get 
enough sleep so that they are always ready to function at the 
highest efficiency level possible. It is like physical exercise. It is 
no use giving it lip service and then not doing it ''because the 
demands of the job'' leave one no time, or not allow the com
mander to schedule it for his subordinates. It must be done. 
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Like everything having to do with existing in a battlefield en
vironment, it must be practiced and procedures worked out so 
that it can be done . 

Any combat action lasting over a period of time will put 
great demands upon soldiers at all levels. Yet there must be 
some kind of balance struck between immediate demands 
(such as in an exploitation situation) and the absolute require
ment to conserve some modicum of capacity for the next day, 
and the next day after that. An experienced Special Forces 
noncom once told me, "A job is always easy for one who 
doesn't have to do it!" If there is one thing that burns me, it is 
the commander who steps, refreshed from his sleeping trailer, 
and then , without <;hecking, throws a tantrum because some 
grunt is sleeping on position even though there is adequate 
security. 

I believe that the use of 100 percent stand-tos every day, say 

On The Right Track 
Throughout my 18 months as a cavalry troop commander in 

the 11th Armored Cavalry Regiment (and 36 months in a line 
unit prior to command), I have come to the firm conclusion 
that cavalry force development is he~ded in the right direc
tion- at the squadron level and below-in the regimentally 
organized units. The major TO&E conversion of 1978 
represents a significant step forward in enhancing the applica
tion of combat power to the covering force battlefield. The in
creasing deployment of the improved TOW vehicle and related 
equipment will continue that positive trend, with successful 
results in the first battle of the next war-a battle we must win . 

Note, however, that with the coming of new firepower assets 
there arises a need for in-depth analysis of the obstacles that 
must be crossed in matching better equipment with the 
troopers that must win with it. For the troop commander, a 
special series of dilemmas continue to appear. First, the 
employment of the platoons, both internally and externally, 
must be reexamined. I decided, upon consideration of the 
alternatives, to employ one M-60AJ-equipped platoon inter
nally as a unit of teams, wherein the platoon leader moves with 
the scouts out front, and the platoon sergeant controls the 
movement of the four tanks (under the guidance of the pla
toon leader). In the European scenario, this often resulted in a 
I- to 3-km distance between the scouts and the tanks, meaning 
radio communication was critical to the effective movement of 
the two elements. From an external standpoint, I realized that 
the sectors of responsibility for each platoon- in terms of 
lateral as well as depth distances-would remain essentially the 
same as the M-551 platoon . This would mean a greater em
phasis must be placed on the maintenance of contact between 
platoons, and the careful selection of vehicle positions to deny 
the enemy a penetration capability. I trained my lieutenants 
within the framework described, and tested it during the 1978 
REFORGER exercise and a later ARTEP in November 1978. 

The results of those two major tests were extremely 
favorable, as the troop consistently displayed an ability to con
duct all assigned missions with a remarkable degree of success. 
Some modification's evolved in the course of the tactical play 
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starting at 0400, or not allowing personnel to sleep during the 
day are anachronistic . Stand-tos, yes, but perhaps 50 percent 
alert would serve the same purpose as long as the procedures 
allow for instantaneous response . 

In Vietnam none of my sentries slept on post because I made 
sure that they all had sufficient sleep prior to coming on duty. 
That isn't to say that there were not sleepless nights . There 
were, and we were always capable because during "routine" 
periods everyone received sufficient sleep to include making 
sure that those who were up at night were allowed to "sack in" 
during the day even if "brass" were in the area. 

Once again, my plaudits to Captain Geier on his timely and 
pertinent article. 

ANDREW M. RUTHERFORD 
Colonel, Infantry 

from which I learned a great deal. 
First, the platoon sergeants became increasingly involved in 

maneuvering tank sections on the battlefield. I was able on 
many occasions, with the scouts having located the enemy's 
direction and strength, to employ the tanks as a killing force of 
amazing power. The platoon sergeants demonstrated a keen 
sense of maneuver techniques, which allowed them to respond 
immediately to any developing situation in quick, decisive 
fashion . Many times we surprised a stronger force with a heavy 
concentration of firepower at his weakest point , thus enjoying 
a favorable kill ratio. 

Second, I noticed that overwatch, in the classic sense, could 
not be practiced on a visual basis. The dense woods and ir
regular terrain of our maneuver area simply would not allow 
the tanks to "watch over" the scouts; rather, the platoon 
leader had to settle for keeping them close enough to provide 
help when he and the scouts got into trouble . That was no easy 
task , but it worked. That 's probably the most important 
aspect of all. 

Upon hindsight analysis, I perceive several problems in the 
continuation of tactical improvement on the troop level. 
Logistical support without the executive officer poses an ex
tremely tough obstacle. If the XO is to control the TOC (and 
thus be prepared to assume control of the battle), then re
supply operations will be severely limited. 

There is simply no one else to get supplies where they need to 
go, or recover and rearm vehicles effectively. The first sergeant 
plays a key role in some aspects, but he cannot manage the 
tasks alone. The squadron has no one to bring supplies for
ward of the trains, thus a choice must be made without one 
prospect of a good solution. My choice has been to commit the 
XO to logistics and keep him informed as much as possible . 

Lack of scout vehicles is also a crippling hindrance to full 
realization of the cavalry troops' potential-I only had two 
M-ll 3A I vehicles per platoon to be the "eyes and ears" of the 
unit-and that is not enough. I fear that the long-awaited !TVs 
will be regarded as tank systems in a heavy firepower role, and 
that will not help . Without four scouts per platoon, the repor-



ting capability of the platoon will be drastically reduced-par
ticularly when operating over a broad front. That aspect of the 
new TO&E needs to be addressed at some higher level. 

Finally, I am concerned about the lack of motorcycles or 
messenger vehicles because we are extremely vulnerable to EW 
in our present configuration. When I cannot talk to my pla
toon leaders, there will inevitably be confusion. I feel the same 
problem exists with the platoon leader in talking to his scouts 
and tanks. Flag signals are of no use, and other visual signals 
are almost entirely dependent upon fighting the battle in a 
3 ,000 meter visibility environment. In central Germany, I 
would venture that such an environment is far more the excep
tion rather than the rule. 

With regard to the quality of personnel and their training to 
operate the equipment on the covering force battlefield, I find 
that theory differs dramatically from reality. My officers, like 
myself, were poorly trained for the mission of the unit upon 
arrival-largely due to a lack of understanding of the nature of 
the cavalry platoon in Europe. A 41-man cavalry platoon is far 
different from the 19-man tank platoon, in every respect. I 
believe the armor force would benefit greatly by taking two 
significant steps in this regard: Train cavalry lieutenants on a 
separate track than the armor lieutenants for an extended 
period; and organize the Armor Officer Basic Course separate
ly in terms of Reserve Component, inactive unit officers versus 
those to be on active duty with combat outfits . One final 
recommendation here would be to organize cadres with of
ficers and NCOs of first-line quality who have extensive troop-

Crew Stabi I ization 
Today's force, Active Army, National Guard, and Reserve, 

is faced with many serious but solvable problems, one of 
which is crew stabilization and integrity. Effectiveness in a 
team or crew is largely dependent upon maintaining those 
same four faces working together for as long as is humanly 
possible. One could offer many excuses or explanations as to 
why turnover occurs, but when the last word is in, command 
emphasis is where we should be looking for possible solutions. 

Granted, the platoon leader or the XO cannot be held total
ly responsible because they are only human. However, there 
must be a positive attitude projected by the junior officers and 
NCOs if enthusiasm is to be promoted in the individual crews 
or teams. The emphasis to excel has to come from command 
levels as was vividly demonstrated by the late Mr. Lombardi 
and the Packers. The same has to hold true in the Army if we 
hope to realize crew stabilization and integrity. 

Along with command emphasis, the team or tank com
mander (NCO type) must be willing to further his education on 
and off the range, beyond the normal scope of daily re
quirements. There are so many demands placed on a TC or 
team leader, that he sometimes feels as though it is a perpetual 
struggle to achieve the desired level of success. That word suc
cess, however, is defined as "The progressive realization of a 
worthwhile goal or dream." In other words, success is never 
where we are, but always the direction in which we are going. 

level experience of high caliber-rather than have Armor 
Branch broadcast the message that recruiting and readiness 
region assignments have priority in selection of the most 
seasoned captains and platoon sergeants. I believe the results 
would be much in line with the ideas of John C. Calhoun who 
as Secretary of War in the 1820s, fostered the "expansible Ar
my" concept, including the creation of a superior core of in
structors which could rapidly and effectively form a base level 
of quality teachers-a base that could be expanded in time of 
war. The enlisted soldiers I have received have steadily im
proved in quality-except that their training must be 
dramatically tailored to the cavalry unit-especially in MOS 
I IC. But I realize that's one reason I have a job to do. 

I remain completely dedicated to the cavalry force as one of 
the critical keys to success on the battlefield, and I am proud to 
be in the best Regiment in the Army-Blackhorse. 

ROBERT W. MIXON, JR. 
Captain, Armor 

Troop L, 3d Squdn, I Ith Cav 

Subsequent to the receipt of this "Professional Thought, " 
the Armor School has instituted separate tracks for armor and 
cavalry in the Armor Officer Basic Course, with the cavalry 
track receiving an additional week of training in tactics and 
small arms, including TOW and Dragon. Presently, no distinc
tion is made in training Reserve and Active component 
lieutenants. ED. 

By extra time and effort spent in the area of technical train
ing, the light does become visible at the end of the tunnel. 

I recently had the opportunity to run a tank range for a com
pany of Montana Guardsmen. Upon arriving at the range, I 
was cautioned by some of the ranking NCOs that their com
pany was having problems in the area of crew stabilization and 
integrity. I wondered then if this was going to be another one 
of those 20-hour days spent trying to get six tank crews down 
range and fired. I was blessed, however, with two Master Gun
ners from the Ft. Carson area who were well-trained and well
motivated men, and before long, they had the attention of all 
who were present. 

They conducted crew instruction before going down range, 
and it was both amazing and encouraging to see so many sour 
attitudes change that day. What I thought was going to be 24 
hours of total chaos, turned out to be 8 hours of truly worth
while and motivated training. The events of that day produced 
for me one of the most enlightening days of my career. It 
also reaffirmed my belief that positive mental attitude and en
thusiasm are definitely key remedies for a decaying crew en
vironment. Those tankers at the end of the day were excited 
about what they had learned, even in the way of a few simple 
fundamentals, and expressed their desire to improve as crews 
and stay together and work as teams. What did it take? A little 
motivation, some long-overdue fundamental refresher training 
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so that they knew what they had to accomplish and how to get 
it accomplished, and at the end of the exercise, praise for a job 
well done. 

As I said earlier, tank commanders must be willing to 
sacrifice a little more of their time to remain technically and 
tactically proficient because not many men are going to want 
to remain inside a 52-ton keg of explosives with an idiot at the 
helm. Through correspondence courses and the use of the 
Training Extension Course trainer coupled with practical ex
perience and practical exercises, I firmly believe that there 
should be no excuse for incompetence in that TC hatch. If the 
TC displays confidence and knowledge, those other three men 
are going to be hanging around because they feel that they will 
learn in that environment. It has been proven that if a person is 
kept in a learning environment he will be happier, become im
measurably proficient, and most of all, remain loyal and 
dependable. Then we'll have the stabilization and integrity we 
need if we're to win the first battle of the next war. 

There are, however, many uncontrollable variables when 
looking at crew disruption. Men are for some reason or 
another, attracted to a different field, or are taken out of tanks 
for medical reasons, or some just plain get out of the Army. In 
any event, these variables account for only a small percentage 
of crew breakups. 

Changing tactics have also taken their toll on the once dyed
in-the-wool tankers. There has been much controversy in the 
area of Armor necessity, but being a General Patton worship
per, I'll never be convinced that a declared war will ever be 
won without a tank force. 

There is much to be learned in the realm of human 
psychology as to what it takes to get and keep men and women 
working together harmoniously. My contention is that if we 

are to achieve maximum crew stabilization and integrity, we 
must not be swayed by a few men's disbelief or by a lack of en
thusiasm that is evident in some of our peers . We have to take 
the bull by the horns, seek self-improvement in our field, and 
drive on. Today we are just as much a part of the combined 
arms mission as were those tankers in the Patton era. To be 
successful in that mission, we have to strive for and thrive on 
continued improvement through constant practice, cor
respondence programs, and through all the aids that we have 
at our disposal. 

I don't proclaim to be an expert in the 19E field, nor do I 
boast of degree in psychology and human relations, but I'm 
only encouraged to become a better tanker and soldier when I 
hear and see all that can be accomplished if an honest effort is 
put forth. I'm encouraged to see topnotch Master Gunners 
who a year ago couldn't even spell tank. I'm encouraged to see 
four men working and progressing as a team through inter
crew competition when months ago, they couldn't even get 
along as men. Most of all, I'm encouraged and determined to 
progress, knowing of and having used some of the many, 
many tools of the trade that are availabJe for the asking 
through the finest vocational school in the world-The U.S. 
Army Armor School. 

What I'm saying is this: crew stabilization and integrity will 
increase as we increase our knowledge and as we increase our 
belief in ourselves and in our fellow crew members. So I toast 
the rest of you in the 19E field and I encourage you to keep 
believing in yourselves and your overall mission, one of these 
days you'll be glad you did. 

DOUG HARMON 
Staff Sergeant 

Montana ARNO 

-----------·· 
Commandership 

In 1940, I started to practice "commandership," which pro
gressed from a company to an Army Group. I have also tried 
to teach it for the past 35 years, with spotty success perhaps. In 
that length of time, I have seen many commanders relieved for 
"breakdown in command." These have been in all echelons 
from company to corps commanders. The harmful results to 
the Army when these occurred were great, not only within the 
Army, but also to its prestige in our country. 

In 1967, the Department of the Army let a contract to the 
Franklin Institute Research Laboratories to make a study of 
the techniques used by outstanding commanders in World War 
II. I was hired to direct the study. From 150 questionnaires, we 
received 85 replies. From these we distilled these 10 essential 
characteristics of outstanding commanders and managers. 
They: 

• Were practical and advanced planners. 
• Issued good, timely, adequate directives to staffs and 

subordinates that not only could be understood but that could 
not be misunderstood. 

• Adequately coached their staffs and subordinates in 
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how to play on the teams they commanded. 
• Were good and constant observers of situations and 

results, using their staffs to assist. 
• Critiqued their staffs and subordinates periodically, 

pointing out the good and the not-so-good actions, and giving 
more coaching when needed. 

• Were able to motivate their people to carry out well their 
instructions and duties. 

• Were skilled in performing effectively the techniques of 
command. 

• Did not procrastinate in carrying out their respon
sibilities. 

• Did not fail to recognize outstanding results produced 
by their subordinates and to publicize them as appropriate. 

• Constantly remembered that their commads did well on
ly those things which they checked. 

Of course, these characteristics apply to all levels of com
mand from company on up-also to managers. 

BRUCE C. CLARKE 
General, U.S.A. (Ret) 



OPMD - EPMD ARMOR 

OPMD 
Changes in OPMS Terminology 

Since the article "Professional Development Planning for 
the Company Grade Officer" in the July-August issue of AR
MOR Magazine was submitted for publication, a major 
change in terminology has occurred. The Chief of Staff of the 
Anny has approved a DCSPER recommendation that the 
terms "primary" and "alternate" be discontinued when refer
ring to officer's specialties. Although OPMS Publications 
have emphasized that neither of an officer's specialties has 
preeminence, some officers continue to perceive one specialty 
as being "more important" than the other. 

As an evolutionary step in the implementation of OPMS, 
this decision will further emphasize that officers are to be pro
ficient in two specialties which are considered equally within 
assignment and selection processess today and will continue to 
be in the future. 

This change will be incorporated into Army publications as 
they are revised. Future Officer Record Briefs (ORBs) will 
display an officer's specialties in numerical order, regardless of 
the sequence of designation. 

Civilian Schooling Programs 

The following is an update of the civilian schooling pro
grams for FY 80. 

Selection for graduate study is designed to meet specific Ar
my requirements in predetermined disciplines. Prerequisites 
for selection are an outstanding preformance record, entry 
specialty qualification, and an academic record which will sup
port an officer's designated (or anticipated) couse of study. 

Prior to requesting graduate schooling, officers should 
study DA Pamphlet 600-3, "Officer Professional Develop
ment and Utilization," to ensure that the field of study they 
are pursuing will support the career pattern that interests 
them. All officers interested in graduate schooling should con
tact the civil schools officer to determine current shortage 
discipline (Army requirements) prior to submitting an applica
tion: Company Gra.de, Combat Arms Division-Major 
Magaw, AUTOVON 221-7819. This advice is also applicable 
to those officers who, because of a PCS are unable to complete 
? degree being pursued during off-duty hours. 

Company Grade, Combat Arms Division, has 38 openings 
remaining in the following disciplines for fully-funded advanc
ed civil schooling during FY 80. Selected officers study for a 
period up to 18 months and required to serve a three year 
utilization tour immediately following graduation. If in
terested, call as discus~ed above and or apply under the provi
sions of chapter 4, AR 621-1, dated 6 May 1974. 

Disciplines 
Command, Control, Communications 
Procurement 
Guided Missile Epgineering 

Comptrollership 
Engineer Nuclear Effects 
Area Studies 
Geodetic Science 
Journalism 
Organizational Effectivencs/ Personal Management 
Electronics Engineering 
Nuclear Physics 
Operations Research/ Systems Analysis (Engineering) 
Auto Data Processing (Engineering) 
Education Management/ Curriculum Design 
Aeronautical Engineering 
Armor Branch has limited openings for officers to enter 

graduate school for the purpose of obtaining a masters degree 
and remaining at the same institution to serve a 3-year tour as 
ROTC instructor. In cases where a university does not have a 
masters program, the graduate degree will be pursued 
elsewhere. If interested, call and apply under the provisions of 
AR 621-101, dated 1May1974. Officers must study in one of 
the shortage disciplines listed above. 

Undergrauate schooling (Degree Completion Program) is 
currently available to officers whose records support promo
tion and retainability. Consideration is generally limited to 
those officers who have completed the officer Advanced 
Course and can complete the degree in 12 months or less. Civil 
schooling applications (see AR 621-1,dated 6 May 1974) are 
accepted anytime and remain in your Career Management In
dividual File (CMIF} until you are selected, notified of 
nonselection, or otherwise become ineligible, 
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OPMS - US Army Reserve 

The Officer Personnel Management System--US Army 
Reserve (OPMS-USAR) is a centralized personnel manage
ment system which provides coordinated individual career 
guidance, professional development, and assistance to the of
ficers of the Army Reserve, both Individual Ready Reserve 
(IRR) and members of Troop Program Units (TPU). The final 
phase of OPMS-USAR implementation began on October I, 
1978, at the US Army Reserve Components Personnel and Ad
ministration Center (RCP AC). With completion of the final 
phase, all 83,000 USAR officers will be under OPMS-USAR's 
"Management for Mobilization" by the end of Fiscal Year 79. 

RCP AC officals say that OPMS-USAR will develop and re
tain Reserve officers in the right numbers with the right skills 
to meet the Total Army's critical mobilization needs and make 

the most effective use of training funds . Current mobilization 
requirements reflect a need for over 25,500 IRR officers and 
Standby Reserve Officers in the M to M + 30 time period and 
approximately 40,000 in M to M + 60. The IRR officer pool, 
with an approximate strength of 43,500, is barely adequate to 
support early deployment mobilization plans, but coui"d in
crease substantially if the officer discharge rate is stabilized, 
according to RCP AC planners. 

Officals say that OPMS-USAR improves officer readiness 
by spending training dollars for mobilization related training. 
Data at RCP AC show that this management system has 
significantly increased retention rates. 

Adjutant's Call, 20 April 79 

EPMD 
You and the Promotion Board 

Several letters have been received at MILPERCEN from 
soldiers in the field inquiring as to why they were not selected 
for promotion. Most commonly, it is the E6 who was not 
selected for promotion to E7. 

There is no specific reason that can be given as boards are 
not permitted to divulge their deliberations, and their records 
are destroyed upon approval of their recommendations. 

Board members are sworn and tasked to keep accurate 
records, and to review impartially the files and safeguard the 
board proceeding. There are not secret rules in the selection 
process; the whole-person concept is the basic guideline for the 
board. In fact, the guidelines to the board are published with 
the board results . The best-qualified persons within a Career 
Management Field (CMF) are selected. The qualitative criteria 
for selection are very stringent and the board, in their judg
ment, identify and select those individuals who possess an 
outstanding history of past performance and the highest 
potential for continued outstanding performance in the next 
higher grade. Not every one who is qualified can or will be pro
moted because of the budget restraints that are imposed by 
Congress. Before a selection board convenes, an analysis is 
made regarding the current strength and projected losses of a 
particular grade. At that time, a promotion ceiling is establish
ed. Each Career Management Field is then examined to deter
mine how many projected requirements there will be and how 
many can be promoted in each CMF. 

Those selected were considered best qualified by the board 
in their CMF, and its decision must be accepted as the collec
tive judgment of its members. 

What You Should Do 

Ensure that the information in your file is current and ac
curate, try to improve overall duty performance and MOS pro
ficiency, keep physically fit, and seek the jobs within your 
MOS that challenge your abilities. You should expand your 
education and, as leaders, set the example for others to 
emulate. 
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Remember the primary responsibility for the accuracy and 
completeness of your Official File rests with you, the soldier. 

Some factors used for selection include: 
• Awards, decorations, commendations, and recommenda-

tions. 
• Degree and level of responsibilities . 
• Duty performance (EER/ SEER). 
• Education-Military and Civilian. 
• General physical condition to include meeting current 

weight standards. 
• Integrity and character. 
• Length of service and maturity. 
• Moral standards. 
• Scope and variety of assignments. 
• Trends in efficiency. 
Note: There is no single factor that becomes overriding in 

determining whether an individual should be promoted. 

Selection boards consider the individual's personal efforts at 
self-improvement. Soldiers who study regularly to improve 
their technical qualifications, who take MOS-related cor
respondence courses, and who seek opportunities to serve in 
the next higher grade and serve well, probably have better pro
spects for selection. 

Finally, a request to your career branch asking why you 
were not selected for promotion will provide you with a per
sonal evaluation by a Professional Development NCO as to 
the possible reasons for your nonselection. They will look at 
your Official Military Personnel File (OMPF), including your 
official photograph, and attempt to analyze your strengths 
and weaknesses. The branch does not have access to any infor
mation that is not available to the soldier in the field. No one 
in the career branch can provide the specific reason or reasons 
you were not selected for promotion. Again, reasons for 
nonselection are not provided by the promotion board to 
anyone. 



BOOKS 

PANZERABWEHRKANONEN 1916-1977 
(ANTITANK GUNS 1916-1977) by Franz 
Kosar. Motorbuch Verlag , Stuttgart. 
1978. 195 pages. DM 45. 

The development of armored fighting 
vehicles has been the subject of a vast 
and exhaustive literature in the United 
States and Europe. On the other hand 
the development of antitank weapons 
has been dealt with more meagerly. A 
new book, which appeared in West Ger
many in 1978, now covers the gap insofar 
as towed antitank guns are concerned. 
Its-author, an Austrain engineer, is well 
known in German-speaking countries for 
his fin~ articles on weapons develop
ment which have appeared principally in 
the Austrian military magazine Truppen
dienst. In addition, he has published a 
three-volume handbook entitled Ar
tillerie des 20. Jahrhundrets (Artillery of 
the 20th Century). The latter work was 
originally planned to include a volume on 
infantry support cannon and towed an
titank guns, but now Kosar has used the 
material on antitank guns for his new 
book. 

Kosar's book opens with a very in
structive discussion of the problems of 
armor penetration and of armor 
defeating ammunition. Although towed 
antitank guns no longer play the domi
nant role they did decades ago, these 
chapters can be read with profit by all 
tankers and professional antitankers, 
since tank guns are essentially antitank 
guns mounted on armored tracked self
propelled mounts. These chapters are 
followed by two chapters dealing with 
the development of antitank defenses in 
general and antitank guns in particular. 

The main part of the book has long 
chapters, broken down by country, deal
ing with the development of towed an
titank guns and their place in the 
organizational structure. These chapters 
deal with the First World War, The Inter
war Years , the Second World War, and 
the Postwar Period. They are followed by 
40 pages of technical data on the 
weapons mentioned in the main text. 

The book is profusely illustrated, thus 
satisfying the demands of the weapons 
buffs, as well as other readers . Many rare 
antitank guns are illustrated, such as the 
German Rheinmentall 37-mm Tak with 
wooden wheel- .a picture this reviewer 
has been searching for for years. The 
treatment of the development of German 
antitank guns in World War I is excellent , 

bringing material not even found in 
Alfred Muther's standard work Das Gerat 
der leichten Artillerie vor, in und nach 
dem Weltkrieg, Part II (Berlin : 1932). This 
subject is still of interest for it gives an 
instructive example of the response of a 
modern army to a new weapons system 
which had been introduced by the 
enemy. 

Of great interest also is Kosar's treat
ment of the French R&D in squeezebore 
weapons just before World War II. The 
author also deserves credit for tracking 
down information and photographs on 
the many models of towed antitank guns 
used and developed by the smaller coun
tries both before and during World War 
II. 

Of note were the French Schneider 
47-mm antitank gun L-44 in Romania, the 
various Austrian developed guns used in 
many countries , the variants of the Ger
man Rheinmetall 3. 7-cm Pak employed 
abroad, the Bofors developments and 
the Romanian 75-mm gun M-1943 Resita. 
An especially interesting treatment is 
made of the developments in 
Czechoslovakia. Unfortunately, Kosar, 
probably due to space limitations, nas 
not been able to cover completely the 
s e I f -.p rope II e d antitank g u n 
developments in these countries, s11ch 
as the Romanian " Marshal " which incor
porated many interesting ideas. 

On the critical side the reviewer would 
like to note Kos;r's weakness in regard 
to the antitank guns used in the Soviet 
and Finnish armies, a point which also 
applies to his treatment of these forces 
in his artillery handbook. It is in part due 
to the lack of original source material 
from these countries. For example, the 
37-mm gun Mak/en was far from a 
superweapon , but rather was the 
American McClean automatic gun of 
which 218 arrived in Russia before the 
Revolution , and were then later mounted 
on a locally designed towed carriage. It 
didn't even have a proper armor-piercing 
round . Also , the total number of 4,000 
37-mm Rosenberg and McClean guns is 
incorrect. Less than 400 were available. 

Further, the 85-mm division gun of the 
Soviet Army was originally known as the 
M-1944, later 0-44. Models such as the 
M-1945 and M-1943 are unknown. Also, 
the designation 0 -48 applies to a special 
85-mm auxiliary-propelled gun , which is 
actually known as the S0-44. Finally , the 
postwar 100-mm gun M-1955 (a Western 
working nomenclature) should not be 
confused with the later and more effec-

tive 100-mm smoothbore high velocity 
antitank gun T-12. Further, it should be 
noted that the Finnish Army used Ger
man 5-cm Pak 38 and 7.5 cm Pak 40 and 
developed prototypes of a 75-mm an
titank gun. All three of these can be seen 
in military museums in Finland . 

In spite of all that has been said in the 
above paragraph , which reflects the 
reviewer 's specialized research , Kosar's 
book cannot be too highly recommend
ed. There is nothing like it to the 
reviewer's knowledge. Hopefully, some 
publisher in the United States or Great 
Britain will see fit to bring out a transla
tion . 

ARTHUR G. VOLZ 
USA/ for Advanced Russian 
and East European Studies 

DEFENDERS OF THE CHESAPEAK~ 
THE STORY OF FORT MONROE by 
Richard P. Weinert, Jr., and Colonel 
Robert Arthur. Leeward Publications, 
Inc. Annapolis, Md. 1979. 293 pages. 
$14.95. 

Fort Monroe has recently been 
selected for possible closure. Thus, this 
book is both timely and relevant. 
Weinert , a historian at the U.S. Army, 
Training and Doctrine Command, has 
edited and rearranged Arthur's History 
of Fort Monroe (1930) and updated it. 

Weinert has done a masterful job of ty
ing in events at Fort Monroe with the 
history of American military policies. For 
example, after the War of 1812, a policy 
of fortifying key harbors was adopted; 
Fort Monroe was a result of this policy. 
. The moat-surrounded fort became the 

first Artillery School (1824), the first step 
in the service school system. Later, it 
would become the Coast Artillery School 
when the Artillery branch was split into 
Field and Coast. 

Fort Monroe played a key role in the 
Civil War. It was the base of operations 
for the Peninsular Campaign, capture of 
Norfolk, and several amphibious and 
riverine actions. It also was the scene of 
the famous declaration by General Ben
jamin Butler that escaped slaves who 
reached the safety of the fort were pro
perty and " contraband of war. " Although 
less than 100 miles from Richmond, the 
fort was never attacked by the Con
federates. One theory is that Robert E. 
Lee, who had served at the fort , knew it 
was impregnable. Weinert discounts this 
theory and indicates the Confederates 
never had the opportunity to attack. 
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With the end of the Civil War, the fort 
became the prison of Confederate Presi
dent Jefferson Davis. His treatment 
there has caused controversy, since 
many considered him a political 
prisoner. However, Weinert points out 
Davis was believed to have been im
plicated in Lincoln's death and was be
ing held as a criminal. 

Activities at the fort following the Civil 
War characterized the depression of the 
Army. The authors vividly describe life at 
the post including barracks and family 
quarters conditions. Post-war ordnance 
development made the fort inadequate 
for coast defense. Toward the end of the 
century, a modernization program took 
place. Ten and 12-inch disappearing 
guns, 12-inch mortars, submarine mines 
and weapons emplacements outside of 
the moat were part of the modernization 
program. 

During the Spanish-American War, the 
fort again served as a base of operations 
for organizing and shipping out units. 
WW I found the post engaged in training 
artillerymen for coast, antiaircraft , and 
railway artillery units. Fort Monroe in 
WW II was responsible for protection of 
Hampton Roads, a minefield and other 
functions. It served as headquarters of 
the Chesapeake Bay Sector and again 
was the scene of coast and antiaircraft 
artillery training. 

The postwar decades saw Fort 
Monroe as the location of various head
quarters-Army Ground Forces, Con
tinental Army Command (CONARC) and 
now TRADOC. These years also wit
nessed the departure of the Coast Ar
tillery School. 

Wienert has produced a work which 
accurately portrays the "life" of a fort 
within the larger framework of the 
American military policies. This book is 
very readable for the professional soldier 
and casual reader as well as the 
historian. It is well documented and 
graced with fine photographs. Enough 
technical detail is provided for those 
with interest in fortifications and ord
nance. Those interested in day-to-day 
life of soldiers for the last century and a 
half will find this a rewarding book. 
Defenders of the Chesapeake belongs 
on every shelf of American military 
history. 

JOSEPH P. FRANKOSKI 
Lieutenant Colonel (Ret) 

THE SEASONS OF A MAN'S LIFE by 
Dan iel J. Levinson, et al. Ballantine. 
1979. $5.95. 

The Army, so the saying goes, is more 
than a job; it's a way of life. And even 
recruits quickly realize this cliche is true. 

The Army is one institution that affects 
virtually every facet of a member's ex
istence. This sometimes complicates 
the task of identifying a professional 
book; a work of such clear importance to 
the development of a professional 
soldier that it should be read , on or off 
duty. Occasionally, however, one comes 
across a multidisciplinary work of 
general importance that should be read 
by all professional soldiers. 

"T~e Seasons of a Man's Life", 
authored principally by Daniel J. Levin
son, is just such a book. The principal 
author, a psychology professor at Yale, 
and four highly qualified assistants, pre
sent the results of their 10-year study of 
the adult male life cycle. 

The systematic nature of the progres
sion from infancy to adolescence has 
been recognized for some time and 
studied in considerable depth . The 
systematic nature of the regression 
which occurs in old age has also been 
recognized and studied in some depth. 
Conversely, the 40 or more years be
tween adolescence and old age have 
merely been regarded as adulthood and 
relatively little study of these years 
undertaken. Dr. Levinson and his 
assistants sought to establish this 
developmental perspective on male 
adulthood by examining the span trom 
the late teens to the late forties. The 
study group consisted of 40 men bet
ween the ages of 35 and 45. The group 
was further divided by race, occupation, 
religion and ethnic origin. 

The author concludes that there are 
three distinct eras in the male life cycle, 
after adolescence. He goes on to iden
tify phases or periods within each of 
these eras. He believes that the life 
structure evolves through a sequence of 
alternating periods of stability and 
change. It is during these periods of 
change that one must make the choices 
upon which one's future is built. Surpris
ingly little variation in the age at which 
each begins and ends was noted. 

Some of this may sound dull , but it is 
not. This is not a dry clinical report . The 
narrative is smooth and written in 
layman's language. The author's data 
and conclusions are presented by 
relating the biographies of one man from 
each occupation represented in the 
group. 

The Seasons of a Man 's Life is not 
another "How to ... "book. It will not tell 
the 21 -year old sergeant or 28-year old 
captain that he will b13 happy if he stays 
in or gets out of the Army. Why then 
should a professional soldier read this 
book? To gain insights. To understand 
that we and the men that we lead all go 
through! much the same, often agoniz
ing, growing process. As members of a 
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profession which places a high premium 
on effective leadership, this book offers 
the opportunity to gain and under
standing of the human condition that 
may result in more effective leadership. 

L. ERICK OHLSSON 
Major 

MILPERCEN 

THE KILLING GROUND: BATTLE OF 
THE FALAISE GAP, by James Lucas and 
James Barker. B. T. Basford, Ltd. of Lon
don. August 1978. 176 pages. $5.95. 

"The 84th Corps, like the rest of the 
German Forces in Normandy, was 
bleeding to death ." This brief statement 
enlightens the reader on what is to come 
in this very exciting book. 

The Killing Ground paints a vivid pic
ture by discussing important areas that 
influence the coming battle . The first of 
these was the allied effort in which the 
authors discuss activities of the allied 
forces prior to the invasion of Normandy. 
They also deal shortly with the activities 
of the U.S. and Great Britain between 
1942 and 1945. The authors conclude 
that the island nation of Great Britain 
could have had no better war-time ally 
than the United States during this dark 
period of their nation's history. 

In the following chapters the authors 
address in detail the growth of "The 
Allied Invasion Plan , the Allied Armies 
Themselves, the German Army," the in
fluence of Hitler on his generals and his 
devastating effects on the tactical con
cepts to be used by these officers in the 
Falaise area. 

One of the more important areas 
discussed is that of the terrain, tactics, 
and air power. The authors could have 
expounded more on the ·terrain and 
could have helped the reader understand 
the future problems which were en
countered by both allied armies, as well 
as the German Army, through the use of 
detailed maps of the area. The authors 
do point out that one of the most 
decisive roles played during the battle 
was that of the Allied Air Force, which 
was able to maintain air superiority ano 
was never seriously challenged by the 
German Air Force. Through the use of air 
power the allies were able to execute a 
crushing defeat of the German Army 
when it was moving along the roads of 
Normandy. 

The short chapter on the personalities 
involved in the conflict is extremely well 
written . The authors sketch a brief 
history of each of the commanders of 
both forces with special emphasis on 
the German Army. 

The concluding chapters address the 



battle itself, thereby allowing The Killing 
Ground to evolve into an exciting look at 
the German experience during this bat
tle. The authors have drawn heavily on 
German sources and materials. Using 
these sources they have attempted to 
describe the actions of the combat 
forces down to platoon level. The Killing 
Ground is an in-depth look at the attempt 
by the German Army to extricate itself 
from the Falaise pocket , which the 
authors ably depict as "The Killing 
Ground." 

The book is well written but one glar· 
ing drawback must be noted. Maps 
which would have enabled the reader to 
understand the situation were either not 
used, or when used were in the wrong 
chapters, thus forcing the reader to look 
for a specific map to better understand 
the battle and actions taking place. 

The Killing Ground gives the reader a 
valuable insight into the problems en
countered by the German Army and their 
attempt to solve them. The results, as 
history has pointed out , were 
disasterous to them . 

MAJOR RONNIE NALL 
USAA RMS 

LES VEHICULES BLINDEES FRANCAIS 
1945-1977 by Pierre Tauzin , Editions 
E.P.A. 1978. 279 pages. 

Editions E.P.A., which has already 
published other specialized works on 
French cars , fire engines, and the 
workhorse of World War II-the GMC 
2V2-ton truck-now brings us French ar
mored vehicles from 1945 to 1977. The 
author, Pierre Tauzin , has taken 10 years 
to complete this definitive study of this 
30-year period. He has had the utmost 
cooperation of the French government 
and the many companies engaged in 
military production. 

Starting with the national defense 
policy which requires both heavy equip-

Recongnition Quiz Answers 

1) CZECHOSLOVAKIAN 
AM-50 TRUCK-LAUNCHED 
BRIDGE (mounted on Tatra 813 
8x8 trucks. similar to Soviet 
TMM bridge.) 

2) ISRAELI MERKA VA 
(CHARIOT) MBT (105 -mm 
gun-same as NATO stan
tard-thermal shroud, front
mounted Continental AVDS-1790 
powerpack, welded turret, suspen
sion derived from Cen
turion/Chieftain technology, rear 
compartment) 

3) SOVIET M-1974 122-mm SP 
HOWITZER (chassis based on 
PT-76 with seven roadwheels. 
drive sprocket at front, turret at 
rear of hull, double baffle muzzle 
brake, bore evacuator) 

4) SOVIET T-54 TANK AND 
ZSU-23-4 SP AA VEHICLE 
(T-54 has 100-mm gun, muzzle 
bore evacuator ,and space between 
first and second roadwheels. 

ment for a major war in Europe and light 
formations for civil disturbances or 
employment in the Third World, M. 
Tauzin describes in detail the develop
ment cycles of the light, medium, and 
heavy tanks. Through historical example 
he gives one of the best presentations of 
the wheel versus track argument , a 
debate which is touched upon every time 
developers meet. His study groups 
material under the type force in which it 
is found : Heavy European Forces, 
Nuclear Forces, Light lnterventation 
Forces, and Foreign Sales. Within each 
chapter he subgroups each type of vehi
cle and shows both experimental and 
production models. Indeed the highlight 
of this book is the almost 400 high
quality pictures and drawings, some of 
which have not been seen by the public 

ZSU-23-4 has radar dish, four 
23-mm cannon, and distinctive 
sound of 4,000 round-per-minute 
firing rate) 

5) SOVIET BRDM-2RKH CBR 
RECON AND MARKING VEHI
CLE and TMS-65 DECON 
SPRAYER (BRDM-2, also 
known as BTR-40PB, mounts 
turret with 14.5-mm and 7.62-mm 
guns. TMS-65 is a Ural-375£ 6x6 
truck chassis with a modified VK-
1 F jet engine mounted on the rear. 
Two 1,500-liter tanks behind the 
cab contain fuel and decontami
nant solution) 

6) SOUTH KOREN M-47 TANK 
(elongated turret bustle, high 
cupola, bore evacuator near muz
zle, muffler and exhaust _pipes 
mounted on fender) This photo 
should have appeared in the July
August QUIZ as Photo 5. Photos 
2 and 4 were also transposed in 
some copies. Editor. 

prior to this publication. 
The historian and combat developers, 

who up to now may have been unaware 
of the genius of French military 
engineers, will become cognizant of the 
impact the French continue to play in in
novations and technological 
breakthrough in military hardware. One 
will recognize the technology in other 
countries' hardware. 

While in French , the book is so well 
written that most with only high school 
French will profit from the text. For 
those with no French the book is 
organized in such a manner, with pic
tures and vehicle details, that they too 
will enjoy this study. 

C. A. MITCHELL 
Colonel 
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r .................................... ,_ ............................................... ,_ .................................................................................................................................................................................................... ! 
On August 4th, 1941, Major General Jacob L. 

Devers, then the youngest major general in the 
Army's land forces, assumed command of the 
Armored Force at Fort Knox. He succeeded Major 

~ General Adna R. Chaffee, whom he named "The ~ 
~-\ Father of the American Armored Force." I_ 

, Continuing the ground work of General Chaffee, , 

!::::=-:·::: ?.~~!.f ¥E~ ;r~:::~d?::~t coneept .. ~:::_======= availability at the time. He had been selected 
personally by General George C. Marshall, Army 
Chief of Staff, who wanted to place an expert in 

. organization and administration as well as in · 

I ~f~~~f f§§~~~~~;:~a I 
~ concepts of the initial planners. During his ~ 
~ command, Fort Knox and Armor grew from a ~ 
~ struggling force of two armored divisions, ~ 

I ~'f:e~~r:;::, %0:f~~=Z:a~~=f~;~:t!~~~ t;:v~:!':i~u!nd l 
63 separate tank battalions. 

One of General Devers' organizational 
innovations at Fort Knox was the addition of 
light aircraft to armored field artillery battalions to increase the mobility of firepower of the 
armored division artillery. In later years, as Commander, Army Ground Forces, he 
continued his pioneering in force development when he directed the development and 
organization of helicopter-borne units in the post World War II Army. 

When expansion of the force made it impractical to continue control from Fort Knox, 
General Devers was reassigned and command and control passed to the respective army and 
corps in which the units were located. 

General Devers had done his task well, his guidance and leadership had met the challenge. 
His next assignment was to prepare the United States Forces for the invasion of the 
European continent and he departed for England to establish the Supreme Headquarters, 
Allied Powers Europe. 

General Devers' earlier service following his graduation from the US Military Academy in 
1905 and commissioning as a second lieutenant of field artillery, included assignments in 
Hawaii, France, and Germany during the early 1900s. He subsequently was graduated from 
the Command and General Staff College and the Army War College and continued his 
service with artillery units in the United States until 1939, when he became Chief of Staff of 
the Panama Canal Department. Following that assignment and his service at Fort Knox, 
General Devers served successively as Commander of US Forces in the European Theater of 
Op erations and North African Theater of Operations. He was later Deputy Commander-in-
Chief, Allied Force Headquarters, and Deputy Supreme Allied Commander, Mediterranean 
Theater of Operations. He also commanded the 6th and 12th Army Groups, and following 
World War II, he was named Commander of the Army Ground Forces. 

General Devers retired in September 1949 and made his home in the Washington, D.C. 
area until his death on October 15, 1979. Interment was in Arlington National Cemetery on 
October 19, 1979. 
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Coming • 1n AllMDll 
" TANK-A WAR MACHINE FOR LAND COMBAT" 

In the first of a series of articles, Joseph E. 
Backofen briefly discusses the development of 
the tank as a weapons system that combines 
firepower, protection, and mobility. 

"MONEY IN THE TRENCHES" 

Colonel John R. Borgman looks at costs facing 
a unit commander, and some of the problems of 
stretching a limited amount of money to 
complete the mission. 

" HOW READY CAN THE RESERVES BE?" 

Many factors need to be considered when 
judging Reserve Component readiness, contends 
Lieutenant Colonel Arthur T. Carey. He believes 
that the potential for readiness depends on man
power, equipment, available time, and training. 

"SHORT WAR SYNDROME" 

"GAMES SOLDIERS PLAY" 

Battle simulation games offer a low-cost, high
yield way to practice procedures and techniques 
before committing resources to field training 
exercises. Major James A. Probsdorfer takes a 
look at the games currently available and how 
they can be used. 

In a historical context, Major Kelly A. Morgan 
examines the pitfalls of planning for a short war 
and counting on a negotiated settlement. 

"TRAINING: ONE WAY" 

Lieutenant Colonel Robert R. Hardiman 
discusses how one battalion trained. "We told 
our soldiers what was expected, gave them the 
'what with,' and then demanded that they rise to 
the standards set," he says in closing. 
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