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Introduction

e COVER

The situation which exists in
Vietnam requires the artillery to
provide rapid and accurate supporting
fires in any direction and at any time
or at the same time. To provide for this
6,400-mil coverage, the artillery has
had to adapt their operations to meet
this demand. A solution to 6,400-mil
chart operations has been drafted by
the Gunnery Department of the United
States Army Artillery and Missile
School at Fort Sill, Oklahoma. Its
solution has been adopted by the
School as standard procedure.

As field expedience, a unit in
Vietnam devised a pedestal for the
155-mm towed howitzer decreasing
the time taken to shift trails. With time
saved in both the fire direction center
and the firing battery, the artillery can
now provide supporting fires more
rapidly than before.

The solution to 6,400 mil chart operations is contained in an article
entitled, "Simple Solution for 6,400 Mil Chart Operations." In "Speed-shifting
the 155-mm Howitzer," one discovers how a simply-constructed device can
eliminate the back-breaking task of shifting trails on the 155-mm howitzer.

We invite readers to submit for publication their ideas which have proven
workable in increasing the effectiveness of the Artillery. Dissemination of such
information would be in keeping with the latest trends in the artillery. The
material contained in ARTILLERY TRENDS represents the best information
available at the time of publication. All readers and users of this handbook
likewise are encouraged to forward information concerning changes or
suggestions for improvement of content and format to:

Commandant

U. S. Army Artillery and Missile School
ATTN: AKPSIAS-PL-AT

Fort Sill, Oklahoma 73503



INSIDE THIS ISSUE

INSTRUCTIONAL AID NUMBER 37

INTRODUCTION
Emphasis Placed on 6,400-mil COVErage ........c.ccoceverererereeuenenennenn. 1

INSTRUCTIONAL DEPARTMENT NOTES

Items Collected from USAAMS ..o 3
ARTICLES
Simple Solution to 6,400-mil Charts ..........cccccceveerienienieeeeeeee, 11
Speed Shifting the 155-mm Howitzer, Towed.........c.ccccevieiirivncenenne. 17
Defense of the Artillery Battery.........cccoeoeerieiieniiiieeeceeeeeeeee 23
Expanded Communication in Vietnam ..........ccccoceeveeiieiiencencenieennen. 33
Collimator—The Easy Aiming Reference .........ccccocceveiiiinieniennennns 36
Vietnam's ARA ..ot 41
Improvement of Artillery Target AcqUiSItion .........ccccevvereeeieeeieneennen. 44
Employment of the Honest John in a Conventional War .................... 50
Artillery Fire Planning ..........cocccoovveiieiiiieniieeeeee e 53
ARSTRIKE BOOK BOX ..cuiieiiiiiieiiniiieiritiee e 59
MOS Evaluation System and YOU .......cccccevieviiiinienienieeeeeeeeseeen 63
Sample Fire ReqUeSt ........cccviiiiiiiieiee e 68

LESSONS LEARNED IN VIETNAM

Correspondence from Artillery units in Vietnam...........c..ccocceevreeennne. 70

INDEX FOR 1965 ARTILLERY TRENDS

Articles and Short Subject Material ..........ccocoeeeeiiiiineienineiceeeeeee 81
RESIDENT COURSES
USAAMS Resident Course Schedule for FY 66 ........ccccoovvveevieennennn. 83

2



"INSTRUCTIONAL DEPARTMENT NOTES"

ARTILLERY TRANSPORT DEPARTMENT
MASTER MECHANIC COURSE

In the modern, mobile Army of today, the majority of units have both
wheeled and tracked vehicles. These units, necessarily, must have maintenance
personnel who are skilled in maintaining both types of vehicles.

The Master Mechanic Course, a Hq CONARC Service School Course,
taught by the Artillery Transport Department, not only develops the senior
mechanic as a proficient wheeled and tracked vehicle maintenance man, but
also provides him with the capability of supervising and training maintenance
personnel. The training and knowledge acquired by the Master Mechanic
course graduate is an invaluable asset to all commanders.

The purpose of the Master Mechanic Course is to qualify enlisted
personnel as advanced mechanics and leaders in an organizational maintenance
operation for wheeled vehicles, tracked vehicles or both.

The student receives training during his 9 weeks of schooling which will
enable him to become well-rounded and knowledgeable in all aspects of
wheeled and tracked vehicle maintenance. The scope of instruction includes
engines (gasoline, diesel and multifuel) and their accessories such as electrical
systems, fuel systems, cooling systems (liquid and air), and ignition systems.
The use of test instruments and gauges are taught during the checking and
adjusting of these systems.

The course also provides instruction on chassis and power trains with
equal emphasis placed on steering systems, brake systems, transmissions (both
conventional and semi-automatic), wheeled and tracked vehicle suspension
systems, transfer cases, axle assemblies, turret mechanisms and main
armament.

Instruction is also conducted in maintenance management, which
includes current Army Equipment Record Procedures, the concept of materiel
readiness and the Army repair parts-supply system.
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Recovery operations also play an important part in the training of a
Master Mechanic. An excellent vehicle recovery training area has been
established at which students receive 16 hours of practical training in the field.
In this area, using the latest in recovery equipment, students actually participate
in recovery operations and solve problems for both wheeled and tracked
vehicles. Safety is stressed throughout the course and is especially emphasized
during recovery and power pack removal operations.

Quotas to the course are available on request through major commands.
Maintenance personnel possessing the following prerequisites outlined in DA
Pamphlet 350-10, are encouraged to request attendance, thereby increasing
their value to the Army and improving their career potential:

e Qualified in MOS 63B20 or 63C20.
o Grade E-4 or above.

e Nine months or more acitve duty remaining after completion of
course.

One year of field experience in feeder MOS.
Must have current military driver's license.

COMMUNICATION/ELECTRONICS DEPARTMENT
KNOW YOUR AN/PRC-25

Widespread issue and use of the AN/PRC-25 radio set in Vietnam has
indicated that this is one of the finest pieces of communications equipment to
be issued to the combat arms in many years. The set has far exceeded its rated
range of 5-8 kilometers, requires minimum maintenance, and the
BA-386/PRC-25 battery is providing power well beyond its rated life.
Frequency stability and detent tuning have provided rapid, dependable
communications.

The C/E Department has received reports that the H-138/U handset has
certain shortcomings. Investigation and research by C/E personnel have
verified the following points which should be strongly emphasized to officers
and radio operators using the H-138/U handset:

e The handset will not receive after being immersed in water. Troops
in Vietnam have learned to wrap and tape the handset inside the plastic bag used
to ship the batteries (BA-386/PRC-25) prior to an operation in wet terrain. This
will provide a waterproof cover with no loss of efficiency. An important point to
remember is that as long as the rubber push-to-talk switch cover isn't torn and is
firmly seated in the handset handle, the switch and transmitter element are
waterproof. If the handset is dropped in water, it will still transmit even though
the receiver element may be waterlogged. The operator cannot receive nor hear a
sidetone, but he can transmit, and should know that he has this capability.

e After considerable wear, the push-to-talk switch sometimes
becomes erratic in keying the transmitter. In addition the rubber "O" ring in
connector U-182/U becomes worn and sometimes sticky, or will fall
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out. To insure proper keying, the operator should push the middle portion of the
push-to-talk switch. If the rubber "O" ring is missing from connector U-182/U,
the operator must use extreme care to insure that a good connection is made.

e Breakage of the handset, and water damage to the receiver have
resulted in the development of several parts, which can be requisitioned and
replaced at battalion level. SB 11-603, dated 4 April 1966 authorizes the
following parts:

FSN Nomenclature Ulissue
5340-999-2820 Clip, spring tension EA
5965-857-1034 Barrier, Receiver EA
5965-857-1036 Barrier, Transmitter EA

The C/E Department has submitted an EIR recommending improvements
to the handset. Until the improvements come, good training will continue to
provide excellent communications.

USE OF THE ANTENNA AT-984 A/G

Recent TO&E's authorize one long wire antenna, AT-984 A/G to each direct
support artillery battery. Reports from Vietnam indicate that American units are
extremely pleased with the increased range provided by the use of the antenna with
the AN/PRC-25 radio set. Several units have requested additional antennas to
provide one for each forward observer. Until the latest issue of TM 11-5820-398-12
was published, instructions on the use of the antenna were lacking. Paragraph 6-6
of the TM now provides complete instructions. To use this antenna on the
AN/PRC-25 remove the long whip antenna, AT-271—A/PRC, from the
RT-505/PRC. Remove the antenna support base from the antenna and reinstall on
the RT-505. Unscrew the antenna support base far enough to insert "spade" type lug
connector on the AT-984 A/G under the base and then screw the base down snug.
The antenna support base must be used to deactivate a loading coil in the output
circuit of the RT-505/PRC. For best results the AT-984 A/G should be tied to a
support approximately four feet from the ground and extended in the direction of the
station to be contacted.

GUIDED MISSILE DEPARTMENT
PERSHING INTEGRATED MAINTENANCE PROCEDURES

The Guided Missile Department has completed a review of draft TM
9-1400-382-12, Operator and Organizational Maintenance Procedures for
Pershing Firing Position Equipment. The manual introduces a troubleshooting
concept for electronic equipment which is new to Field Artillery Missile Systems.
It is based on maintenance dependency charts (MDC's)
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which use symbols rather than the conventional electronic wiring schematics
now in use.

The maintenance dependency chart depicts the operation of electronic
equipment in a manner which defines all circuit interdependencies and
identifies the specific checkpoints necessary to isolate equipment malfunctions.
The chart ties the detailed circuit operation (in symbolic format) to the basic
procedures of energizing, and checking out the system. It integrates these into
one scheme useable as a troubleshooting tool. This permits the symptoms of
faulty equipment to be quickly and easily evaluated. These symptoms take the
form of indications on built-in meters, lamps, and other displays. The MDC
presentation allows the technician to be aware of the significance of previous
checks performed and of the alternatives he has for further checks.
Unnecessary or redundant checks are completely eliminated resulting in rapid
location of component failure.

The MDC's are complemented by block diagrams which pictorially
depict the contents of each chart. The information contained in this format can
be used during training to improve knowledge of system theory and operations.

The combination of MDC and block diagram are used to depict all
functions that occur during the Pershing firing sequence without referencing
schematics or engineer wiring charts. They provide organizational maintenance
personnel in the firing battery of the Pershing battalion the information required
for isolation of malfunctions that may occur during the firing sequence.

TM 9-1400-382-12 was published in June 1966. Action has been initiated to
incorporate the new troubleshooting concept into the Pershing training program
at United States Army Artillery and Missile School.

GUNNERY DEPARTMENT
FIELD ARTILLERY OBSERVATION

Training Circular 6-1 entitled "Field Artillery Observation" has reached
the field. The purpose of this circular is to provide information on impending
changes to the field artillery forward observers call for fire (initial fire request),
and the radiotelephone procedure for the conduct of fire as contained in FM
6-40, November 1960, with changes 1, 2 and 3. The effective date of
implementation of this training circular was 1 September 1966. The call for fire
format and associated terms will be used by the American, British, Canadian
and Australian Armies. (See page 69.)

WIND CARDS

Wind Cards and accompanying instruction notes are being written by
Ballistic Research Laboratory. WC 155-AH-2 should reach the field by the first
quarter of Fiscal Year 1967. WC 105-AS-2, WC 105-H-6, WC 155-Q-3, WC 8-J-3
and WC 8-0O-3, should reach the field by the second quarter of Fiscal Year 1967.
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REVISED FM 6-40
FM 6-40 is presently being revised and should reach the field during
Fiscal Year 1967.
FADAC PROGRAM TAPES

The first tactical cannon ballistic program tape for the Gun Direction
Computer M18, (FADAC) was approved for issue on 27 April 1966, by AMC.
This program tape, the M109/8 Inch Howitzer combination, was followed by
14 other caliber combination tapes which were expected to be approved by the
beginning of the fourth calendar quarter 1966.

FADAC TRAINING FILMS
The Army Pictorial Center completed the shooting of three Gun Direction
Computer, M18 (FADAC) training films at Fort Sill in May 1966. These films
should be available after January 1967.
The title and synopsis of each film is as follows:

® The Gun Direction Computer M18. This film is an introduction to
the computer. It shows how to set the computer up, the pre-operation program
tests, and how the computer actually flies the trajectory of a projectile (in
animation form). It presents the characteristics and capabilities of the computer;
and an explanation is given depicting a tactical situation using the computer.

Operation of the Gun Direction Computer M18-Cannon Application.

This film will show how the computer will fit into a cannon battalion
FDC. It shows the operator entering common battalion information in the
computer and entering appropriate data for each battery. The fulfillment of the
five requirements for predicted fire is emphasized throughout the film. First a
battalion mass predicted fire mission is carried out. Then part of a will adjust
mission is shown and the mission target is replotted and stored. Finally the
computer solution of a high burst is depicted.

Operation of the Gun Direction Computer-Rocket Application.
This film will show how the computer will fit into a rocket battalion FDC.
The operator is shown entering data for the various firing points and targets. The
meteorological data is entered and a fire mission comes into the FDC. The film
shows the entire processing of a fire mission for an Honest John rocket to include
crest clearance computations and the application of low level wind corrections.
M564 Fuze

The M564 mechanical time and superquick (MTSQ) fuze is intended for
use with 105-mm, 155-mm and 8-inch howitzers, HE or WP projectiles where
mechanical time or superquick functioning is desired. The fuze will not
withstand setback or spin forces developed when fired from the 175-mm gun.
This fuze is an improvement over older MTSQ fuzes (such as the M520 series)
in that it provides a longer timing mechanism (100 sec. vs 75 sec.) and permits
fuze settings to accuracies of 0.1 second as opposed to 0.5 second. Fuze settings
to 0.1 second are made possible by means of a vernier scale on the fuze.

The main components of the fuze are the point detonating assembly,
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the lower cap, the fuze body, the movement assembly and safety adapter
(booster) assembly. The primary difference in design is as stated above, i.e. the
rotatable lower cap has a scale graduated from 0 to 100 in increments of 1 fuze
setting and numbered every 5 fuze settings. The fuze body is inscribed with a
vernier scale and a zero line to indicate the settings.

The fuze is designed to function either at a set time or upon impact,
depending upon whichever occurs first after arming. The safety adapter (booster)
becomes armed only after the projectile has traveled a minimum of 60 meters
from the weapon, depending on the weapon, muzzle velocity, and rate of spin.

® [f superquick (impact) action only is desired, no preparation of fuze
is necessary; the fuze is used as issued.

® For mechanical time action, the following procedures apply:

(1) For whole second increments, using fuze setter XM34 or M63,
turn the lower cap until the desired time graduation, or mark on the scale, is in
line with the "O" mark on the fuze body vernier scale.

(2) For fractional second increments (tenths), first proceed as
indicated in (1) above; there continue turning the lower cap until a graduation
on the lower cap scale is in line with the mark on the vernier scale which
represents the desired fractional second. The time set on the fuze, as with the
M520 series, is actually fuze increments closely related to the time of flight
and based on the velocity and spin of the projectile. An example of a fuze
setting as well as additional information on the fuze can be found in TB
9-1300-251, Fuze Mechanical Time and Superquick: M564; Description,
Handling and Use.

Gunnery, M564 fuze data are available only in FT 155-AH-2 and FT
105-AS-1. These data are based on a limited number of early engineering
developmental firings and are not reliable. Ammunition Information Letter No. 1,
on the M564 fuze has been published. It includes detailed FDC procedures to
include tables listing corrections to time of flight to obtain M564 fuze setting. Until
these tables are received, it is recommended that units conduct a time registration
with the M564 fuze and establish a GFT setting. The GFT setting compensates for
all non-standard conditions including the differences between the M564 fuze and
the M520 fuze scale of the GFT. Data to transfer fires are then determined in the
normal manner with fuze setting read under the time gage line.

NONRESIDENT INSTRUCTION DEPARTMENT

INSTRUCTIONAL MATERIAL
Because of the Army's expanding worldwide commitments, the training
requirements of all units, sections, and staffs (active and reserve components)
are increasing. The U. S. Army Artillery and Missile School,
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through the Nonresident Instruction Department, offers a large amount of
instructional material to all artillerymen to aid them in their training mission. Class
packets, containing all of the information and material needed by an instructor, and
student packets, containing student handout material for a particular class, may be
ordered from the Catalog of Instructional Material, published yearly by the NRI
Department. With the exception of the National Guard, this material is sent to the
using unit at no charge. National Guard units must submit their requests through
their State Adjutant General for fund citations.

NUCLEAR WEAPONS EMPLOYMENT OFFICER REFRESHER COURSE

The large number of officers presently holding a MOS prefix 5 has made a
program of refresher training in the tactical employment of nuclear weapons based
entirely on centralized, resident classes impractical. To meet the need for this
refresher training, the Nonresident Instruction Department has provided the
Nuclear Weapons Employment Officer Refresher Course, Artillery Subcourse 474.

This course is an unclassified, nonresident-type correspondence course
which is primarily designed to accommodate those officers who do not have
access to resident instruction. The necessary instructional material will be
provided any prefix 5 holder, on an individual basis, upon request to the
USAAMS. The request should be submitted on a DA Form 145 through the
headquarters which maintains the individual officer's personnel records.
Successful completion of this course will demonstrate the necessary
proficiency for the retention of the MOS prefix digit 5 and will meet the
Department of the Army requirement for refresher training.

For additional information concerning courses and materials, write to the:
Commandant, U. S. Army Artillery and Missile School, Attn: Nonresident
Instruction Department, Fort Sill, Oklahoma 73503.

TARGET ACQUISITION DEPARTMENT

RADAR MAINTENANCE WARRANT OFFICERS

Due to a critical shortage of radar maintenance warrant officers, MOS
211A, USAAMS was assigned the mission of qualifying 28 enlisted men for
appointment as warrant officers. Selected personnel attended two separate Field
Artillery Radar Maintenance Course Classes, 3-66 and 4-66. Since their previous
military experience had qualified them in basic electronics, they attended the last
14 weeks of the normal 26 week course. During the course they studied the
repair and adjustments of the AN/MPQ-10A, AN/MPQ-4A and the AN/TPS-25
radar sets. After sucessfully completing the course, they were all appointed
warrant officers in MOS 211A. As warrant officers they will be responsible for
the tactical employment and operations of Field Artillery Radars.
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METRO INFORMATION LETTERS

Metro Information Letter Number 12 was published by the U. S. Army
Artillery and Missile School on 20 June 1966. These publications, although not
directive in nature, are excellent sources of information and guidance for the
artillery meteorological sections in the field.

As an example, Metro Information Letter Number 12 contains
information regarding new developments, new techniques, and procedures.
Specifically, such articles as "New Radiosondes AN/AMQ-22 and
AN/AMQ-23" and "Accuracy Checks on Computer, CP-223/UM" appear in
that newsletter.

If your section does not receive the Metro Information Letter, notify the
Office of Artillery Policy and Literature, USAAMS.

TACTICS/COMBINED ARMS DEPARTMENT
AUTOMATIC DATA PROCESSING SYSTEM

All advance and associate advance courses will be given a four-hour
block of instruction on ADPS beginning with classes input for FY 67.

ADPS gives the answers. The Army today needs answers to complex
problems faster and more accurately than ever before. In this age when rockets
are guided by data computed only a tenth of a second beforehand, new
challenges are confronting the military staff. Commanders can now ask, "What
tank movements have been made by the enemy in the past month?" or "How
many privates first class presently stationed in the European theater have had at
least 2 years of college, have been trained in nuclear energy, are under the age
of 25, and have an AFQT score of 100 or higher?" Up-to-the-minute answers to
such questions are now available within a few seconds through the use of the
computer.

SURVEYORS CAUTION:

It is possible to melt the plate level of the theodolite (T16 or T2) by leaving
the exposed telescope in the vertical position with the objective lens up. In this
position, the sun's rays can focus through the optics of the telescope and severely
damage the plate level. When not using the theodolite either remove it from the
tripod and cover it with the carrying case hood, or cover the instrument on the
tripod with the plastic instrument head cover provided for this purpose in the
accessory kit, or place the telescope in the horizontal position.
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Simple Solution
to
6,400-mil Charts

At the outset of the Vietnam conflict, artillery units faced a challenge unique
in combat operations. That challenge—to provide fire support in any direction at
any time or at the same time—had to be met and resolved before the Artillery could
accomplish its mission.

In past combat operations, the enemy's moves could be predicted fairly well
because his activities were primarily confined to a sector and his positions could be
plotted on battle maps to some degree of accuracy. Not so with Charlie. He's
different. And it didn't take long for the artillery units to realize that timely and
accurate fire must be provided throughout a 6400-mil zone. In a short time, the
units, realizing that their present fire direction center (FDC) procedures were
complicated, devised their own solutions to the problem. Unit expedience and
initiative resulted in almost as many new methods as there were FDCs—each
method providing for rapid fire support in any direction.

The problem in FDC operations centered in the operation of the firing chart.
In order to provide 6400-mil coverage, the firing chart and range-deflection
protractor (RDP) became so cluttered with color-coded numbers and deflection
indexes, that the probability of error increased in obtaining data from the chart. To
personnel unfamiliar with FDC operations, an initial glance at one of these charts
read like a kaleidoscope — it was definitely pretty but it didn't make much sense.
The chart was sometimes confusing even to the chart operator.

Methods ascribed to by units in Vietnam in correcting for FDC deficiencies,
were accumulated by the Gunnery Department of the United States Army Artillery
and Missile School at Fort Sill, Oklahoma. By monitoring correspondence from
Vietnam, interviewing Vietnam returnees, and conducting experiments on its own,
the Gunnery Department developed a chart procedure for 6400-mil coverage. The
solution is based on the best features of many techniques.

The advantages of this new system are easy application to any situation and
simplified operations in a conventional environment.

Simply designed, the new solution requires only one additional piece of
equipment, which is merely a modification of an item currently used by the
fire direction center. The solution is being incorporated into the revised issue
of FM 6-40 and will serve as the standard procedure for all artillery units. It
will be the only technique taught at the School.
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The new system requires only one row of numbers on the
range-deflection protractor. The range-deflection protractor is numbered 0
through 9 from left to right, (fig 1). The chart is set up in the usual manner with
the range-deflection protractor oriented with the left edge of the range arm
along the azimuth of fire. The deflection index is then constructed at the
appropriate aiming point deflection. For weapons with a 6400-mil sight, the
aiming point deflection is 3200. For the 105-mm M101 and the 155-mm M114
towed howitzers, the aiming point deflection is 2800 and 2400, respectively.

Deflection indexes are labeled on the chart to indicate the first number in
the four-digit deflection reading.

1. For the 105-mm M101 howitzer, the number 2 is placed on the chart
opposite the 8 on the RDP arc, with the range-deflection protractor oriented on
the azimuth of fire. This is read as 2800 with the 2 read from the chart and the
800 taken from the RDP arc. Two indexes are placed 1,000 mils clockwise
from number 2; 1, and 0 consecutively. A third index, number 3, is placed 200
mils clockwise from number 0. The next three indexes, labeled 2, 1, and 0 are
placed 1,000 mils apart. The
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second index number 3, is located 200 mils clockwise from the last 0 and 1,000
mils counterclockwise from the original index number 2.

2. For weapons with a 6400-mil sight, the chart is labeled with seven indexes
numbered clockwise, 0 through 6 at 1,000-mil increments with 400 mils separating
the number 6 and 0 indexes (fig 2). In either case, deflection is read by adding the
number on the arc of the range-deflection protractor to the appropriate deflection
index.
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Each index is labeled with the appropriate battery designation (Bravo battery
in figures 1 through 5).

The 105-mm howitzer units can use a 1:25,000 chart, but all other units must
use a 1:50,000 chart. The batteries, except for 175-mm gun batteries, are plotted
near the center of the chart to permit firing at maximum range in any direction. The
175-mm gun batteries must continue to plot at both the top and bottom or at both
sides of a color-coded chart, or follow whatever solution is currently used by the
individual unit.

The ability of towed units to rapidly place fire on a target is hampered
somewhat when a large deflection shift is required. Loss of time
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due to shifting of trails can be alleviated by announcing a rough deflection and
a direction immediately after the command BATTERY ADJUST. This rough
deflection is determined to the nearest 100 mils in a fraction of a second by use

of a modified target grid.

The modified target grid is
constructed to provide deflection as
opposed to azimuth. This step is
accomplished for weapons with the
3200-mil sight by mounting two half
scales (each from 0-3200) together on a
sheet of acetate (fig 3). After the scales are
mounted on the acetate, the chart operator
locates and marks the center of the grid.

The grid is placed over battery
center and oriented so that the referred
deflection on which the battery is laid can
be read at the left edge of the range arm
and at the deflection index. The grid is
then affixed to the chart (fig 4). In this
way, when the coordinates of a new target
are marked by a pin, the chart operator
determines the rough deflection to the
nearest 100 mils by "eyeballing" from the
battery center to the pin (fig 5).

When a rough deflection is
determined, the computer announces to
the guns BATTERY ADJUST, ACTION
LEFT (RIGHT) (REAR), DEFLECTION
(so much). This alerts the gun crew so that
they can traverse or shift trails while the
firing data are being determined and
announced. The target grid can also be
used to check the deflection that is to be
fired (fig 4).

When the batteries of a battalion are

Figure 3.

separated by several hundred meters or more, a modified target grid will be
required for each unit. This is often the case in Vietnam where batteries are
separated by several kilometers and operate that way much of the time. When
the units are located close together, within 300-500 meters and laid on a
common azimuth, one grid can be used for all batteries by placing it in the

center of the battalion area.

The tactical situation existing in Vietnam often requires that one battery
be oriented in more than one direction. When this is the case, the
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weapons are laid on a common azimuth of fire but each platoon is pointed in a
different direction by announcing the appropriate deflection for the respective
platoons. This may also apply to batteries within a battalion.

The use of a target grid has the advantage of roughly orienting guns by
deflection, thus eliminating the need for azimuth markers, and providing a
good check on the final deflection determined.

ROUND FIGURES

The 1st Battalion, 8th Artillery fired its 150,000th round at a Viet Cong
position in War Zone C in November 1966.

The 8th Artillery went over the 150,000th mark on Operation "Attleboro,"
firing more than 22,300 rounds in less than 12 days.

The artillerymen were providing constant support for 25th Division
infantry units, sometimes firing up to five hours without a rest. In addition to
the constant fire, the men of the "Automatic 8th" moved their fire bases several
times to lend support to the moving infantry units.

The artillerymen were credited with 27 enemy dead and a number of
enemy wounded while firing at enemy targets.

BOTTLENECK CAPPED

In order to preclude wind and rain from entering the antenna mast
receptacle of antenna base AB-15, the 1st Battalion, 37th Artillery uses the
plastic seal from bottles of American champagne. These are used in lieu of cap,
antenna base FSN 5820-264-9213, which is difficult to procure. In addition to
being much more available, the bottle seals provide tight and effective cover
which does not fly off if the vehicle is jarred severely.

It is noted that in addition to seals from champagne bottles, plastic seals
from most any other type bottle will prevent dirt and moisture from entering
the antenna base. Due to the difference in cost of champagne between overseas
and CONUS areas, the above recommendation necessarily is more suited for
units stationed outside CONUS.

16



Speed Shifting
the

155-mm Howitzer, Towed

The Evoution of an Idea

Lt Nathaniel W. Foster
8th Battalion, 6th Artillery

Battery B, 8th Battalion, 6th Artillery, a towed 155-mm unit assigned to
the 1st Infantry Division in South Vietnam, is field testing a radically new
concept in shifting trails. The basic idea, conceived by the U. S. Army
Weapons Command, is the use of pedestal installed at the point of balance of
the howitzer to support the weight of the howitzer while the trails are being
shifted. Since the howitzer is "trail heavy" when supported on the firing jack,
several men and much heft are required to shift trails, and even so, the trails
can be shifted only a short distance at a time. In Vietnam, where survival (and
R&R in Hong Kong) might depend on the ability to shift rapidly in any
direction, a faster and easier method is needed to permit all-round traverse for
both direct and indirect fire. Thus, the idea of the pedestal.

Learning of the basic idea, Battery B began to search for a solution.
Their first problem was to determine the point of balance on the howitzer.
First, they elevated the tube to 300 mils, since the howitzer is laid with the
tube at elevation 300 and is returned to that elevation after a mission. Next,
they experimented with a jack at various points on the carriage until they
discovered that the point of balance is 2 feet 7 inches to the rear of the
standard firing jack, or 4 inches to the rear of the end of the carriage. They
welded a %:-inch thick metal collar, with a 2'5-inch hole in the center, to the
carriage at the point of balance and constructed a pedestal from a torsion bar
and the base of a firing jack. They then used the regular firing jack to lower the
howitzer on the pedestal until all weight was removed from the firing jack.
Then, by inserting the trail handspikes in their sockets and applying about 20
pounds of lift on the trails to balance the howitzer on the pedestal, two men
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were able to shift the howitzer with ease. In fact, two men were able to shift the
howitzer throughout a complete circle in 19 seconds.

Figure 1. Left, Speed shifting pedestal, 8th  Figure 2. Right, Speed shifting pedestal,
Battalion, 6th Artillery, 6th Battalion, 16th Artillery,

The advantage of this technique is obvious; the speed of laying and
referring the towed 155-mm howitzer is now limited only by the speed of the
operator of the aiming circle.

The question may occur to the reader: Since it is so easy to shift this way,
why wasn't the firing jack placed at the point of balance in the first place? The
answer is simple—the howitzer would likely tip over unless there was some
means of preventing tipping. The next question: Then why doesn't it tip over
when balanced on the pedestal? Again the answer is simple—it will tend to tip if
the trails are raised too high; however, the firing jack or one of the wheels will
prevent its tipping too far. Special attempts were made to tip the howitzer with
the firing jack fully retracted, but in each case the jack float or one of the wheels
made contact with the ground and prevented tipping. Thus, the firing jack is in
the correct position for firing, and the pedestal is in the correct position for
shifting trails. To insure against tipping, the float must be kept on the firing jack.

Another question you might ask is: What if the pedestal breaks? In this
case, the howitzer will drop on its wheels and the jack float. The probability of
breakage can be reduced by welding the torsion bar staff to the base.
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In studying the development of a speed-shift capability, consideration was
given to the permanent installation of a pedestal to the bottom of the carriage.
However, past experience in South Vietnam's mud and undergrowth ruled out
the installation of any projecting devices.

As the unit continued testing speed shifting, it was determined that the
best results were obtained with the wheels unlocked and the float raised just
high enough to permit the trail spades to be lifted about 1 foot above the
ground. This provided better control, prevented tipping, and reduced the time
necessary to reemplace the howitzer on the firing jack for firing.

Note: The following is an extract of a letter written by Lieutenant Foster
several weeks after the above article. In this short space of time significant
developments have taken place in materiel and technique as described in the
following extract.

Upon testing the basic idea of the speed shifting pedestal, 1
conceived an idea for modification of the pedestal.

First of all the pedestal had to be made adjustable. I reasoned that
if an appropriate jack could be found and welded to a wide base, we
would be on our way. By using portions of an armored personnel
carrier's road wheels, a base which measured 20 inches across was
provided for the jack. By welding another portion of the road wheel
system to the "base," more height was achieved. Upon this base was
welded an 8-ton capacity hydraulic jack; use of this jack showed the
need for a much larger capacity jack (12 to 30 tons) because of leaking
seals.

The use of this jack in shifting experiments at the point of balance
of the howitzer showed that the hollow piston housing the screw
mechanism was too weak and the extra height afforded by the extended
screw portion was needed. When the extended screw portion snapped
off during shifting maneuvers, the jack was redesigned by replacing the
piston and screw assembly with a solid lathe-turned piston which was
the total length of the replaced piston and extended screw mechanism.
This reduced the working parts to one instead of two inside the jack
itself. A rotating top designed like the one already employed on the
original jack, but employing two rotating collars, nut and screw held,
completed the work on the hydraulic speed shifting jack.

Upon experimenting with the new jack, it was placed under the
collar at the balance point of the howitzer and speed jacked without the
jack handle until the head of the jack made contact with the balance
point of the howitzer. Continued jacking with the jack handle raised the
howitzer up off the firing jack with ease, allowing the howitzer to be
spun around with the trail handspikes.
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Figure 3. Speed shifting the 155-mm howitzer, 6th Battalion, 16th

Artillery.

On the third cannoneers' hop using the jack, the preparation
time was cut to 10 seconds. The howitzer could be shifted using the
trail handspikes by 1, 2, or 4 people. The time for shifting using 4

people, was:
2 seconds for a 400-mil shift
3 seconds for an 800-mil shift
4 seconds for a 1600-mil shift
9 seconds for a 3200-mil shift
Getting the howitzer back
into the ready to fire position
necessitated operating the jack's
"quick  release"  mechanism,
rapidly lowering the howitzer a
few inches onto the firing jack, and
pressing the shifting jack head
down until sufficient clearance
existed (8 inches), allowing the
howitzer to fire itself in without
the carriage coming into contact
with the jack head. This was
accomplished in 3-5 seconds.

Figure 4. Speed shifting jack, 8th Battalion, 6th Artillery

Republic of Vietnam.

Continued testing resulted in the utilization of a 25-ton
screw and ratchet jack which was then fitted with a base and a
lathe-turned rotating surface on the jack head. The increased
strength and non-hydraulic nature of the jack now made it
possible for the howitzer to rest on the shifting jack between fire
missions with the firing jack float 4 inches off the
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ground and the trail handspikes in the trails allowing for instant

shifting.

When the new position is achieved, the No 4 cannoneer can
lower the howitzer onto the firing jack. The No 7 cannoneer operates
the firing jack, speed jacking until the float makes contact, and then
ratchet jacks it until the pressure is off the shifting jack, allowing its
removal. (Total time from "stop" to "ready to fire" — 10 seconds).

The screw shifting jack then makes immediate shifts possible at
all times after the howitzer has been properly prepared. The rigid
pedestal can be made to operate in the system. A rotating surface
should be made on top of the jack. The howitzer should be lowered by
the firing jack to the pedestal and the float raised 4 inches off the
ground, causing the howitzer to rest on the shifting pedestal and the
two spades. Again the trail handspikes are left in the trails between fire
missions. The howitzer is then ready to be shifted. If the howitzer has
been "shot in" in the present position, the firing jack float should be
raised all the way to the "fully up" position to allow for the spades to
be lifted out of the holes. If the howitzer has been shot in very deeply,
the pedestal cannot be brought under the carriage, hence the need for
an adjustable jack. The extra time required to jack the howitzer up off
the pedestal makes it the least desirable. After the howitzer is shifted to
the required direction, the firing jack float is speed jacked down until it
touches the ground and then the jack handles are used to raise the
howitzer high enough to clear the pedestal. The pedestal is then
removed and the howitzer is fired. Tipping the pedestal is faster than
removing it completely and serves the same purpose.

The efficient employment of the system definitely allows for fire
to be brought on any target involving a shift faster than all present
Army howitzers with two possible exceptions: the M108 and the
M109. Here the outcome would depend on the crews and the race
would probably be close.

Note: USAAMS was concerned that the effectiveness of the speed-shifting
technique would be largely nullified by the time necessary to dig out the trail
spades following intensive firing in soft earth. Lt. Foster's reply gave us the
following information:

In answer to your question about digging in, we have shot in
until the trails were buried. To relay, the crews got on one trail at a
time and, using the jack and the trail handspikes in the hole at the rear
of the trail, the spades were broken loose in a matter of seconds. In
some cases after digging in has occurred, during a Iull the dirt is
shoveled from the top of the spade.

Recently, on Operation Birmingham around the Cambodian
Border, the jacks and adjustable pedestals were used with great
success. One gun by actual count shifted a total of 33 times in
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16 hours to fire for advancing infantry of the 1st Division. They were
used under fire to swing around and bring direct fire upon attacking
VC in a matter of seconds. This battery, with the use of these jacks and
adjustable pedestals, has on this operation expended over 7,200 rounds
and shifted day and night for 19 days with an average crew of 6 men
including the chief of section. This shifting was done in rice fields that
caused the trucks and howitzers to become stuck countless times and
required the help of VTR's and APC's to pull them around.

The speed shifting jacks and adjustable pedestals have proven
their worth under the worst kinds of combat conditions of
"Birmingham."

A wooden platform made from the tops of ammunition pallets and
PSP have proven to be a solid foundation for the jacks in marshy areas.

The key to the successful use of this equipment is proper prior
preparation . . .

The problem of pressing the hydraulic jack down to make it clear
the collar on the howitzer was solved, using one or both of two
methods. The hydraulic jack was modified with 2 guides to keep the
piston from turning inside the cylinder, and springs were attached over
the guides, allowing the jack to distend itself completely when the
quick release was activated. The second expedient was to cut the collar,
forming a U instead of a circle, allowing the jack to be pulled out,
similar to the way the firing jack float is disengaged.

A cap was turned to fit on top of the open-end rotating head and
both the top collar and the cap were tempered to resist the mangling of
the top by weight of the howitzer. Perhaps after the cold rolled steel

parts have been turned to the right specifications it would be wise to
temper all of them.

The use of 90-weight oil in the hydraulic jack virtually
eliminated the leaky hydraulics of the jack. The weather in this area
shows need for a heavier hydraulic jack is evident. The reservoir walls
should be doubled in strength and the cylinder through which the
piston operates should be thickened. Perhaps the internal construction
of a 12-, 20-, or 30-ton hydraulic jack would eliminate this problem.

As with any new concept, utilization under actual combat conditions proves

to be the most valid test. The speed shifting pedestal has been subjected to such a
test and, with subsequent improvements, has proven its worth. Rarely is the
realization of a new concept the product of a single effort, but more often it is a
product of coordination and exchange of ideas. The successful implementation of
the speed shifting pedestal was a result of such teamwork and serves equally well

in exemplifying the evolution of an idea.
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Detense

of the
Artillery Battery

Capt F. H. Hemphill, Jr., USMC, T/CAD

The demoralizingly effective firepower of artillery operating in a guerrilla
environment coupled with the guerrilla's relative freedom of movement makes
artillery batteries prime targets for guerrilla attacks. Such attacks may range
from unsupported attempts at sabotage through infiltration attacks, either
unsupported or supported by indirect fire, to full-scale attacks in force,
supported by mortars, light artillery, recoilless rifles, and other weapons.
Because in guerrilla operations our infantry units operate over larger areas and
are more widely separated than in conventional warfare, and because artillery
must therefore move more often to support the infantry units, the battery's
defensive problems are magnified. Longstanding defensive principles still
apply in such situations, but the techniques with which they are applied must
be adapted to meet the tactics of the Communist or other guerrilla forces.

From a defensive point of view, there are three basic situations to
consider: convoy security while the battery is on the road, security measures to
be taken when the reconnaissance party or the battery arrives at a new position,
and security requirements for the battery once it is operating in a position. Each
of these situations will be discussed against the framework of Vietnam, with
some successful techniques being presented in each case. The following
general warning concerning any such techniques should be kept in mind: the
greatest danger in operating against an enemy with an intelligence system as
good as that of the VC is being consistent and predictable. A technique which
provides a defensive strength can cause a defensive weakness if the enemy
knows that you use it and if he can count on your using it. The Vietnamese
Communist believes in precise plans and careful rehearsals. If his enemy
changes his techniques, the VC may delay, or possibly cancel his attack, since
his doubt about the enemy's actions may counter the Communist's advantage of
surprise. With this in mind, let us first consider the defensive problems of
convoy security while the battery is moving on the roads.
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AMBUSH REACTION TECHNIQUES

Ambushes are particularly effective against convoys, since the speed of the
vehicles may prevent their occupants from detecting enemy presence before the
entire convoy is in the "kill zone." Ambushes may last from a few minutes to an
hour or longer and may range in mission from harrassment to total destruction.
Regardless of the duration or mission of an ambush, the first few minutes of
contact are critical; therefore, good preparation and quick reaction are the
keystones for minimizing the effects of an ambush.

Since the ambushing force has the distinct advantage of having his weapons
sighted in, a logical means for reducing the effect of the ambush is to use the speed
of the vehicles to break out of the kill zone as quickly as possible. Although this
technique should usually be attempted, it may not always be possible, since the
ambushing force will often barricade the road, mine it to blow up the first vehicle,
or deploy in an L-shaped or a horseshoe formation to block the convoy by fire.

Whether or not this attempt is successful, all personnel aboard the vehicles
must be prepared to quickly return a heavy volume of fire from the vehicles, and, if
the convoy is stopped, to dismount and deploy as infantry against the ambushers.
To facilitate these defensive reactions, canvas and sideboards should be removed
from the vehicles, troops should be facing outboard, and equipment and sandbags
should be placed to afford protection for personnel. Particular attention should be
paid to the rear of vehicles since the VC often position weapons to fire into the
open rear. Although tailgates may be tilted outward at a 45-degree angle or placed
flat to facilitate dismounting from the vehicle, some consideration should be given
to placing sandbags or other protective material at the rear.

Care should be exercised in using sandbags since their great weight can
severely restrict the operating capability of vehicles on the poor roads in some
areas of South Vietnam. For this reason, sandbags should not be used to excess.
They are beneficial when placed on floorboards as protection against mines and
when used to build protective fighting parapets, but the use of sandbags may be
limited by the possible use of vehicles for resupply and by the restrictions resulting
from road conditions.

As previously mentioned, personnel must be prepared to deploy as
infantry against the ambushers if vehicles are forced to stop. Such preparation
can be accomplished through extensive drills involving a variety of situations
in various terrain conditions. Personnel aboard each vehicle should be
organized in fire teams and squads and should be trained to move toward the
firing, since the side of the road opposite that from which the firing is coming
is often mined or boobytrapped or has punji stakes emplaced, either in the
open or hidden in the grass or brush. The necessity for aggressiveness and a
high volume of fire must be emphasized since these are the major tools that the
ambushed unit must use to overcome the inherent advantages of the ambushers.
Although the counterattack may take the form of a frontal assault, all
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personnel should be alert to the possibility of an envelopment, since such a
counterattack takes advantage of the fact that the ambushing force is not
generally deployed in depth and is delivering most of its fire to the direct front. In
particular, if the ambush has not been designed to include the entire convoy in
the kill zone, personnel at the ends of the convoy should be prepared to employ
this technique.

Two other techniques which can be used for convoy protection are the use
of aerial artillery or other tactical air support, and the employment of planned
ground artillery concentrations. If carefully planned for immediate reaction, both
techniques can be very advantageous in minimizing the effects of an ambush. Air
support may be able to spot and attack an ambush force before the convoy arrives,
and an air observer spotting for emplaced artillery may be able to accomplish the
same thing. However, success in either technique may be the exception rather
than the rule because of the difficulty in spotting carefully hidden ambushes.
Whenever possible, artillery concentrations from other batteries should be
preplanned at likely ambush locations, and personnel with the convoy should be
prepared to call for and adjust these fires, as a preventive measure in advance of
the convoy's arrival, if feasible, and, of course, during an ambush if such fires
will not endanger friendly personnel.

SECURITY AND THE RECONNAISSANCE PARTY

Although the possibility of ambush is great in the guerrilla environment, the
most critical time for the artillery battery or its reconnaissance party is still the
first few minutes in the new position area. Any advance activity by battalion
reconnaissance parties or survey personnel may cause new areas to be mined or
ambushes to be laid in these areas. In some situations, these possibilities may
warrant modification of the usual procedures for employing the reconnaissance
party by the battery.

The normal three-vehicle reconnaissance party consists of 20 to 25 people.
The primary function of this party is to prepare the position to minimize the time
required for the battery to occupy the position and prepare to fire. Each of the
personnel who go forward in this party normally has some primary function
other than security, such as laying wire, guiding gun trucks, or performing similar
tasks, and generally several of the battery's key personnel are along to perform
functions within their areas of responsibility. When the unit is operating in areas
where the enemy is apt to lay ambushes or attack in strength, the size of the
reconnaissance party must be increased to include additional personnel whose
primary function is to provide security for those members of the party who have
specific tasks to perform, or the use of the recon party must be foregone and the
battery sacrifice the time saved by its use in order to insure tactical integrity of
the unit. If the size of the party is increased, one or more of the vehicles used
should be larger than a 3/4-ton vehicle, since the troop-carrying capacity of the
one 1/4-ton and two 3/4-ton vehicles normally used is only about 24. One of
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the support vehicles might be used for this purpose, or a complete gun section
might be taken forward if this would not materially hamper the support capability
of the battery in the old area.

Regardless of the number of people in the party, it must be organized to
conduct a quick, efficient, and aggressive sweep of the new area. Assignment of
sectors of responsibility for the initial sweep should be preplanned, perhaps based
on a "clock" system oriented on the axis of entry into the position. Personnel should
also be assigned to man early warning outposts or listening posts upon completion
of the initial sweep. These posts will be limited in number and cannot be placed too
far from the position area, particularly in heavily populated areas in which the
guerrilla could be in the immediate area without being recognized as such. Each of
the personnel assigned to man these posts must be assigned to perform that task as
a primary duty or must be relieved, when necessary, to perform other tasks
assigned to him.

In addition to having a plan for the initial sweep, the recon party must be
prepared to mobilize in the event of an attack. Since the members of the party will
be deployed all over the position area while they are performing their duties, a
defendable area within the position should be selected for the assembly of the party
in the event of a concerted ground attack. A signal for assembly in this area should
be planned; however, such an assembly against sniper activity would probably not
be necessary nor even advisable. Aggressive and immediate action by three or four
men against a sniper is usually more effective.

SECURITY DURING THE OCCUPATION

If a battery is occupying an area in which considerable enemy activity is
expected, it may be necessary to forego employing the recon party. If this is done, the
members of the battery will operate in three functional areas when the battery arrives
at the new position. Some members of the battery will perform the initial sweep of
the area and set up local security; others will be assigned to protect the vehicles,
which will probably be dispersed near the entrance to the position; and a third group
will prepare the position for the occupation. Dispersing the convoy at the entrance to
the position allows the battery commander to make his reconnaissance and plan the
occupation in such a way that all vehicles can be directed to their final stopping points
without causing the confusion that would result if the vehicles were dispersed within
the position area itself. Sufficient personnel must be assigned to protect the vehicles
during these critical minutes when the battery personnel are dispersed over an area
larger than that which they are normally required to defend. In some cases it may not
be feasible to hold the vehicles outside the position, and the battery commander will
have to reposition vehicles within the position area as necessary after he has made his
plan for the occupation.

This plan for the occupation will be a very abbreviated version of the
type the battery commander would use if he were using a reconnaissance
party. About the only decision that must be made before the occupation
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takes place is the location of the various installations; all other tasks can be
performed during the occupation and laying of the battery. The battery
commander may locate all installations himself, or he may indicate general
areas and have his key personnel select the exact locations. In either case, once
the decisions have been made, the battery commander must insure that all key
personnel know the location of each of the various installations. He must
further insure that routes to be taken by the various vehicles are established so
that each vehicle can move to its unloading point without delay.

Even if a reconnaissance party is used, the arrival of the firing battery itself in
the position area is still a critical time, since it is a period of great activity for all
personnel. During this period the outposts or listening posts established by the
reconnaissance party must be maintained, and new ones probably will have to be
established. Personnel must know what general sector of the perimeter they are to
occupy in the event of an attack even though they will not have the time initially to
actually look at the ground they are assigned to protect. As the various elements of the
battery complete preparations to fire, more people will be freed to prepare defense
positions, clear fields of fire, and determine routes to the positions from work areas.

DEFENSE OF THE POSITION

Once in a position area, the battery faces the usual problems involved in
defending itself against a normal infantry attack in force. At the same time the battery
must cope with a defensive problem peculiar to a guerrilla environment: that of
defending itself against infiltration-type attacks aimed at damaging or destroying key
installations, equipment, or personnel—such defense generally requiring that the
defensive perimeter be tightened—while at the same time providing the dispersion
necessary to protect these same installations, equipment, and personnel from
destruction by "hit-and-run" mortar or light artillery attacks. Both the infiltration-type
of attack and hit-and-run attack are used to great advantage by the VC and both are
difficult to detect in advance, particularly in densely populated areas.

Early detection of the attackers is the key in protecting against the
infiltration attack. To achieve this, the density of the battery's defensive
perimeter must be increased beyond what would normally be required. The
placement of additional personnel on the perimeter is the obvious solution;
however, there are simply not enough personnel in the artillery battery to
provide the proper defensive perimeter in this situation for a "normal" battery
position area and still be able to operate on a 24-hour basis. This problem may
be alleviated somewhat in a battery which is operating independently, since
additional personnel must be provided for a battery to operate independently
and security requirements may be anticipated by this augmentation.

The alternate solution is to reduce the size of the position area and
tighten up the defensive perimeter. By doing this, the battery can be
defended by available personnel and still operate continuously in most
situations. Care must be taken in reducing the size of the position area,
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however, since placing installations and equipment too close together increases
both the likelihood and the danger of a mortar or artillery attack. This aspect
will be discussed later in more detail; however, at this point it is sufficient to
say that this technique is justifiable in many situations.

Another technique for increasing the density of the perimeter is the
employment of small roving patrols at night and the occasional movement of
local security positions during the night. Roving patrols of three to five men
should be used primarily within the defensive perimeter to cover less heavily
protected areas or within a few hundred meters of the position to deny free
enemy movement outside the position. Operation of patrols on a regular basis
beyond a few hundred meters from the position only invites ambush, and in
fact any operation of small patrols outside the perimeter should be carefully
coordinated with listening posts or other detection means. Patrols within the
perimeter should stop often to listen; should frequently inspect barbed wire,
trip flares, and other devices for evidence of tampering; and should avoid
following any sort of timetable. The patrol should occasionally drop off men in
a new position to listen for a while, and the passage of the patrol should be
used to allow personnel to move to new local security positions without being
detected. Local security positions are easily spotted during the daytime, and the
preparation and use of alternate defensive positions is almost mandatory.
Finally, these small patrols can be used as a reaction force in the event of an
infiltration-type attack.
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Figure 2. Note elevated machine gun position.

Another method of preventing successful infiltration attacks is to select and
occupy positions in the open rather than in wooded areas, jungles, or other areas
with good approach routes. Since the enemy to date has had no air capability, this
technique is feasible, and quite often the occupation of such positions will be
required by the mission since supported units are operating over larger areas and
a 6400-mil capability is required. But even if such positions are not required by
the mission, they are desirable from a defensive point of view, since they provide
good visual coverage of approaches and excellent fields of fire for both small
arms and the howitzers. This type of position particularly enhances the direct fire
capability of the howitzers with new ammunition.

Figure 3. U. S. Marine Battery, Republic of Vietnam. Open spaces give the best
fields of fire.
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The advantages of such open terrain can be increased by the judicious use of
illumination. Trip flares and illumination hand grenades can be employed to great
advantage, and if it can be preplanned, mortar or artillery illumination is also useful.
A technique which some units have employed with success is to place vehicles so
that their headlights illuminate critical areas of the perimeter. This technique does
have the disadvantage, however, of drawing fire to the battery's all-important
vehicles. Then, too, care must be taken to prevent silhouetting friendly personnel
on the perimeter. An alternate technique is to remove the vehicle headlights and
place them on poles in key locations, but this takes time and is relatively
inconvenient. Still one other technique some units have found effective is to fire
their own illumination by using high angle fire with charge 1. This will provide
illumination to within 300 or 400 meters of the perimeter.

Figure 4. Barbed wire slows down and channelizes the enemy.

The use of barbed wire obstacles, trip wires, trip flares, and noisemaking
devices alleviates defensive problems somewhat, but the installation of such
devices is time consuming and their locations are difficult to conceal in densely
populated areas. Then, too, animals and children in such areas often trip or
disable flares and noise-making devices in the daytime, either accidentally or
intentionally. The use of mines or boobytraps in such densely populated areas
may be precluded by the danger to the children and animals in the area.

The second problem of position area defense in a guerrilla environment is
that of defending against mortar or artillery attacks. The basic defense against
this type of attack is the passive defensive measure of dispersing equipment,
installations, and personnel. The major factor in determining how far apart to
disperse these elements is the effective bursting diameter of the munitions used
by the enemy. To date, the Communists in Vietnam have depended primarily on
the smaller mortars (60-mm and 82-mm or equivalent), but the confirmed
presence of mortars of 120-mm size cannot be completely ignored. Nevertheless,
reducing the 50-meter distance usually set as the guide for the dispersion of
vehicles and installations should be considered as an allowable risk in order to
reduce the size of position areas to gain the advantages mentioned above.

Another technique for reducing the danger of mortar or artillery attacks
is to use helicopters to emplace artillery for specific missions and
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Figure 5. In wet weather, everything must be sandbagged, built
from the ground up.

Figure 6. Where the weather is dry, you can dig in. Don't
neglect the vehicles.

then to displace it before the enemy has time to coordinate an attack. The
tactical situation will dictate whether or not this technique can be used
effectively, of course, but even if continuous support is required for a day or
longer, the method still will reduce the effectiveness of mortar attacks since
less equipment will be in the position.

Regardless of the time a battery spends in a position and the degree to
which installations within the position are dispersed, much emphasis must be
placed on sandbagging installations and taking other steps to improve the
position. The enemy's flexibility and good intelligence system make this
essential. Much physical labor will be involved in such protection, since the
heavy rains and poor drainage which are
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characteristic of much of South Vietnam require that many installations be built
from the ground up, with sandbags, instead of being dug in. The prevailing
weather and drainage conditions also cause the sandbags to deteriorate rapidly,
requiring constant replacement and repair of installations.

SUMMARY
The defense of the artillery battery is of great importance in a guerrilla
environment because the battery is more susceptible to attack than in
conventional warfare and because the battery's presence can have such a
significant effect on the guerrilla's capabilities. Basic defensive principles still
hold true in a guerrilla environment, but the techniques with which they are
applied must be adapted to meet the enemy's capabilities and techniques.
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Expanded
Communicatons
In Vietham

Major Eugene O. Roverse
Communications Officer
Hgs, 1st Air Cav Div Arty

Communications in the 1st Cavalry Division Artillery have passed combat
testing with flying colors. The radio nets being employed were described in the
July 1965 issue of ARTILLERY TRENDS. Wire communications remain
limited to CP locals and units tying into the division four channel VHF system
at the brigade or division artillery. Radio equipment, which was reduced to the
bare minimum before leaving CONUS, satisfies the system requirements;
however, various means of mounting radio sets have been devised to reduce
the number of radio vehicles required.

One specific requirement which the division artillery accomplished soon
after its arrival in Vietnam was to establish and operate a full-time operations
center in the division base camp and to maintain the capability for establishing
a second operations element for distant field operations. The basic defense
plans and continuous short-range tactical operations in the area of the base
necessitated this full-time artillery headquarters. A "jump CP," complete in all
respects, has been organized for operations conducted away from the base area.
This forward artillery element is a good example of a "lean and mean" air
assault headquarters. Two Ya-ton trucks with trailers can transport all the organic
communications equipment required in the forward area. To round out the
required communications facilities, division furnishes a radio set AN/MRC-95
and a Ys-ton trailer-mounted VHF terminal to provide the external channels. The
key to the success of the communications system has been emphasis on basic
communication techniques rather than the practice of any unusual or heretofore
unknown trade secrets.

The division artillery headquarters operates three basic radio nets—a
fire direction net, FM; an operations/fire direction net, FM; and a
command/fire direction net, SSB. All artillery battalions and the division
artillery aviation battery operate in all three of these nets. The division
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artillery command net, FM, has been discarded, and all commanders now
operate in the operations/fire direction net, FM. This reduces the number of radio
vehicles that a unit is required to airlift and frees an additional frequency for use
as a relay channel. Communications security is enhanced by the use of voice
scramblers (KY-8's) in the operations/fire direction net, FM, and with on-line
equipment (KW-7's) in the teletype net. Meteorological data are transmitted by
both voice and teletype in the command/fire direction net, SSB, which
eliminates the meteorological net, SSB. A frequency for use by all survey parties
in the division is provided in the SOI. External communications with division
are established in the division command/operations net, FM; the division
operations/intelligence net, FM; and the division command/operations net, SSB.
An additional division net, monitored by the division artillery headquarters, is
the division organic spot report net, UHF.

In addition to operating a command/fire direction net, FM, and a fire
direction net, FM, the 105-mm battalions may establish up to three additional
FM fire direction nets, if required. These nets provide the individual firing
batteries with a clear channel of communication with the liaison officer and
forw