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DEPARTMENT OF THE ARMY
HEADQUARTERS MODERM ARMY SELECTED SYSTEMS TESTEVALUATION AND REVIEW (MASSTER)
FORT HOOD, TEXAS 76844

AFMAS-CS-EM 12 FEB 1974

SUBJECT: Detectability of Tripwires, Antipersonnel Mine Test, FM 230

SEE DISTRIBUTION

I. References:

a. Outline Test Plzn, Scatterable Antipersonnel Mine Test, 27 June
1973.

b. Detalled Plan of Test, MASSTER Test FM 230, Scatterable Anti-
personne! Mine, 24 Sentember 1973,

2. Authority: Department of the Army Five Year Test Program, 25 July
1973.

3. Objectives: Test objectives as contained in the outline plan of
test were modi fled at a meetina between representatives from the Office
of the Project Manacer for Selected Ammunition and Headquarters, MASSTER
on 9 and 10 Auqust 1973, As modified, t+he objectives were to provide
data on the detectability of tripwires, target sensing capability

of tripwires, and troop movament speeds; and to provide sub jective
observations on *+he performance ci the tripwires. These new test

ob jectives were approved at the Detailed In-Process-Revies on 23 August
1973.

4. Conduct of Test: This test was conducted generally in accordance
with reference |Ib. However, there were changes made to the test plan.

a. The mine lane densities were reduced fron 10 mines to 5 mines
for the low density mine courses and from 20 mines to |5 mines for
the high density courses. This change was concurred in by represen-
tatives of the test proponent, the Army Materiel Ccmmand (the Projecf
Manager for Selected Ammunition).

b. The unexpected high frequency of broken tripwires and the
lack of spare wires resulted in the use of 8-pound monofi | ament fishline
as a substitute. This lirie was similar in strength and size to the
standard triouire; however, detection of the substitute may have been
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SUBJECT: .etectability of Tripwires, Antipersonnel Mine Test, FM 230

easier due to a color difference and the adhesion of visible moisture.

The substitution was necessary on the last day of the test only,
resulting 'n 120 triowire (fishiine) exposures out of a total of
18,810 expasures in the test (approximately | percent).

5. Results of Test: In additlon to providing the data required
by the Army Mate, iel Command, the test provided useful information to

the soldier and commander who might be confronted with tripwire mines.

The inclosed data summary contalns the semireduced data required to
satisfy the test objectives as well as other points of valrve.
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SCATTERABLE ANT{PERSONNEL MINES

DATA SUMMARY
{. Description.
a. Background.

(1) Authority. This test was authorized oy letter, DAFD, Head-
quarters, Department of the Army, subject: Derartment of the Army Five
Year Test Program (FY 1974 - 1978), dated 25 duly 1973.

(2) The Army Materie! Command's (AMC) Project Manager for Se!ac+:4
Ammunition requested that MASSTER conduct a test to collect iInformation
concerning the detectability of tripwires. This intormation will be used
in studies of design characteristics for scatterable antipersonnel mines.
AMC's project manager is considering three basic mine concepts (tripwire,
seismic, and acoustic) as candidates for the role of scatterable anti-
parsonne! mines.

b. General characteristics.

(1) Scatterable antipersonnel mines are characterized bv different
modes of delivery, mandatory selt-destruction, rapid amplacerent in
Insccessible areas, handling devices, and sel f-neutraiization features,
They can be used to close lanes and gaps, increase the depth of a defen-
sive position in the face of an enemy advance, remine bresched £,o6as, ard
interdict enemy !inas ! communication. (Conceptually, the pull renuired
to activate the actual tripwire mine will be four-tenths of a pound.
(181.2 grams) of force.)

(2) Each dumny tripwire mine used durino the test consisted of an
Mi nressure relesse firing device, a8 two- by four-inch sollid stes! cyl-
inder, and a |0-meter-iong black cord trirwire, The cylinder was placed
vertically on the release piste of the Mi firing device. A primer cap
was posltioned so that & firing pin struck it whon the release plate was
moved. The relesse plate moved when the tripwire sttached fo the top
of the cylinder was subjected *o a puli force of five-tenths oV a pound
(227 grams). The resulting explosion and swmoke ignition simylated the
artivation 0! a mine.

c. Purpose. The purnose of the test was o determine the detect-
abillty of tripwires,

d. Scope. Tripwire antipersunne! mines were tested to determine
the probrhility of detecting tripwires, the probabdility of detonsting
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a mine, and the relative delay fo the advance of dismounted infantiymen
caused by the presence of tripwire mines. The test was conducted In
two areas simultaneously, one wooded and one grassy, with varied densi-
ties of mines. Two subtests were used:

(1) Subtest |, Baseline Test (day 1). This test was conducted to
determine the average time for squads to traverse each of the controlled
lanes. No tripwires were present during this subtest. Times from this
subtest were used as a basis for calculation of the relative time delays
caused by the presence of tripwire mines.

(2) Subtest Il, Controlled Conditions Test (days 2 through 6). This
test was conducted to detarmine the number of tripwires that were dete *ad,
+*he number of tripowlres thot sere tripped =nd causc? activatinn of a mine
simulator, the number of tripwires that were not detected, and time
required to traverse the mineflields.

2, Objeciives. Test objectives are stated below:

a. Objective |. Determine the probability of a soldier in a squad
detacting tripwires In a minefleld across his path.

(1) Subobjective 1.1. Determine the proportion of soldiers in a
squad that detect one or more tripwires in a minetleld across their path
(and ..¢ number of tripwires detected by aach), under each combination
ot terrain, mine density, soidier veioclty, and soldier action tested.

(2) Subobjective 1.2, Cetermiue the average number of tripwires
detectad by soldiers of a squad in minet'elds across their path ynder
sach combination of terrain, mine density, soldier velocity, and soivier
action tested.

b. Objective ). Determine the probabiiity of a soldler In a squad
activating tripwire alnes in a mine’inid across his path.

(1) Subobjective 2.1. Deterwmine the proportion of soldiers in s
squad that activate one or more simulsted tripwire mines in 8 minetleld
across their path under each combinatiun of terrain, mine density,
soldier velocity, and soldier action tested.

{(2) Subobjective 2.2. Deternlne the averoge number of simulated
mises activated by soldlers of a squad In mineflields across thelir path,
under oach comb!nation of terrain, mine dens ty, soidier velocity, and
soidlar action tested.

c. Objactive 3. Investigate the time deisy results of a tripwire
minsfleid,

N DA AT




(1) Subobjective 3.1. Determine the average amount of time taken
by a squad *o traverse a premeasured lane under each combination of
terrain, mine density, soldier velocity, and soldier action tested.

(2) Subobjective 3.2. Determine the diffearence in time taken by a
squad to traverse a premeasured i2ne under each combination of terrain,
mine density, soldier velocity, and soldier action tested.

3. Methodology.

a. Conduct. The test was conductad on 7 test days during the period
24 September to 5 Oc*oter 1973. Personnel from the ist Battalion,
8th Covalry, st Cavalry Division were used as test personnei. They were
orgari~ad into eiyht squads of !0 men each, Inciuding the squad leader.
Nine members of the squid iraversed the various test control lanes in
line formations under the contro! of tha sauad ieader. All sauad mambers,
excapt the squad ieader, were araded on the aspects being scored durlng
each test run. (A test run is defined as a squad going throuah a partic-
ular terrain course unuer one condition of mine density, soldier spead,
and soldier action.) The squad members moved throuanh wel! defined con-
troi tanes which were 9 ieters wide and 100 meters long. While movinag
through the lanes ot speeds centrolled by their sauad leader, thevy fired
their weapons when reaulred to {(credetermined by the run being conducted),
and searched for tripwiros. When a tripwirs was datected, the soldier
identitiea 1t by placing a white marker within 3 inches of the tricwire,
svoided the tripwire, and proceaded thraugh the lane at the prescridacd
eneat arsonnel from Headauarters, MASSTEDR served as controllers, data
colactors, and data reducers. Data reduction was serformad by using
the schemg in figure |. {ata collectors followed sach squad member {in
8 tripwire-froe control area beside each lane) and recorded the reauired
dgata, After the squid completed traversing the lane’ oo a run, the data
collectors verifiad that a tripwire did, in #fac?, exist in the vicirity
of the white markers which were placed in the lane during the run,

b. Data collected.

(1) Subtast |, Baseline Test.
{(a) Squad identitication.

(b} Terrain course number.
{c) Soldier spasds.

{(d} Start times.

(e) Finich times.
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(2) Subtest I, Controlled Conditions Test.

(a) Squad identification.

(b) Terrain course number.

(c) Soldier speeds.

(d) Start times.

(e) Finish times.

(f) Number of tripwires detected (visual and tactile).

1 Viaual deteetions.

2 Tactile detections.
2. Total detr~tions.
(g) Number of mines detonated.

(h) Number of tripwires not detected and number of associated mines
nor detonated.

c. Principle test variables.

(1) Minefield densities. During subtest 11, the number of mines
positioned within each individual control lane were described as low
density or high densify. A schematic for the layout for each control
lane for each day's run was prepared by representatives from AMC's
Office of the Project Manager for Selected Ammunition and qlven 15 con-
trollers in a format similar to that shown in figure 2. - -

(a) Low densitv. Ten mines per lane Ware_!nsfalled on day 3; on
all other days, there were five mines with tripwires and, five mines -
without tripwires in each lane. The mines without tripwires were used
solely as a deception factor. '

(b) High density. Twenty mines per lane were installed on day 3;
on all other dave, there were 15 mines with tripwires and 5 mines with-
out tripwires in each lane. The mines without tripwires were .used solely
as a deception factor. ‘ S R
(2) Terrain layout. The test area was divided into four courses.
The course number uniquely describes the type terrain and mlne denslfy
The course numbers are discussed below: :




S e 3
. . -f
i ~1
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|
Subject Name: Rank: Squad Number
Lane Number: Spead Condition: Travarce Time:
Distraction Cend'tion: Tarrain:
Observer's Name: Date:
Key:
1004
Dotermine During Run
90 VD - Visual Detection
TD - Tactua! Detectlon
A - Activation
B0 e Determine After R
(75 15°) p Determine ar Run
C - Contact With No '
7(;-4/ Detection Or 1
0 (67.4, 30°) Activation o
M - Missed g
, 60 ;
f D - Dummy Mine :
(51.5, ~30°)
, (50.1, ~157) &
: "0 ' (47.8, 0°) D
40" :
? - { (30.7, 0°)
30
(23.2, 30%)
26,

(8.7, -15°)

D (4,7, 0°) “"L—

el
et

Fiqure 2, Lane schemetic.
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(a) Course | (fig 3) was In a grassy area (height of grass wa:
approximately 2 Inches, and stick weeds approximately 12 inches high were
interspersed throughout the area), and It contained nine control ianes.
Each lane was 100 meters In length. The lanes contained a low density of
mines. (There were 0 mines per lane on day 3; on al! other days, there
were 5 mines with tripwires and 5 mines without tripwires In each lane.
The mines without tripwlres were used solely as a deception factor.)

Figure 3. Course I,

(b) Course Il (fig 4) was in a grassy area (height of grass was
approximately 2 inches, and stick weeds approximately |2 inches high were
interspersed throughout the area), and it contained nine control lanes.
Each lane was 100 meters long. The lanes conta..ned a high density of
mines. (There were 20 mines per lane on day 3; on all other days, there
were 15 mines with tripwires and 5 mines without *tripwires in each lane.
The mines without tripwires were used solely as a deception factur.)

(c) Course |!! (flg 5) was in a Iight!y wooded area that had grass
appreximately 24 inches high, The area contained nine control lanes,
each of which was 100 meters long. The lanes conteined a low density
of mines.
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Course 1.
Course I11{.

8

Figure 4.
Figure 5.




{d) Coursa IV (fig 6) was In a moderately wocded area that had littie
grass. Clumps of deadfall were scattered along the lanes. The area con-
tained nire control 'anes, each of which was 100 meters long. Two of the
lanes, lanes 3 and 4, encompassed a dirt road. The lanes contained a high

density of mines.
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Floure 6. Course IV,

(3) Condittion. The four speeds at which soldlers traversed the
toest lanes and the firlng or nonflring action of the soldler were varied
during the test. The comblnations defined and used during the test were
as follow: :

(a) Nonfiring actions.

1 Very fast speed. A run, approximately 180 steps per minute,




2 Fast speed. Approximately 120 steps per minute.

12 Slow speed. Approximately BOlsfeps per minute.

4 Crawl. Moving siowly with the bedy close to the ground.
(b) Flring actions,

| Fast speed firing. Firing two magazines of blank ammunition per
man while moving 120 steps per minute.

2 Slow speed firing. Firing two magazines of blank ammunition per
man while moving 80 steps psr minute.

(4) Distractors. Two types of distractors were used during the test.

One was mines which did not contain tripwires. This distractor was used
to discourage the use of sighting the mine itself as a key for Initiation
of a more thorough search for a iripwire. The second distractor used was
that ot requiring soldlers, who were traversing the lanes, o point thair
weapons and to fire two magazines of blank ammunition. A round was fired
approximately every second step as the soldlers moved through at a fast
speed.

4, Findings.

a. Objective | was to determine the probabiiity of a soldier In a
squad detecting tripwires In a minefield across his path. Detalied data
supporting the findings for this objective are found In the figures.
Tactual detactions with the simulator were |ikely more successful than
would have been experienced with an actual mine because of the dl fference
in *ripwire sensitivity (four-tenths for actual mines versus five-tenths
for the simulators). A summary of findings by subobjective ere shown
below: .

(1) Subobjective I.1.

(a) Figure 7 contains a complete listing of each squad's frequency
of detection. Every squad had at least one run In which no t-tpwires
ware detected. There were 21 runs (Il percent) In which no datections
ware made. Thers were 27 runs in which every squad member detected at
least one tripwire. The most common occurrence was thet six squad mem-
bers detected at least one tripwire; this occurred 29 times.

(b) Figure 8 contains a listing of the proportion of soldiers detec-
ting one or more tripwires. Under all combinations tested (terrain, mine
dansity, soldiar speed, and soldier action) the proportion of so'dlers
detecting one or more tripwires ranged from s high of 100 percent o a
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low of 10 percent. The high occurred once when the froops were moving
slowly through a high censity minefield In a grassy area. The low prob-
ability cccurred three times. Two times the troops were moving very
fast, and one time they were moving fast and firing thelr weapons.

(2) Subobjective 1.2,

(a) Figure 9 contains a listing for each squad. in the high density
course (15 tripwires per lane) the maximum nusber of tripwires detected
by an individual during a run was 15, This occurred 2 times out of 1,728
times. In the low density course (5 tripwires per lane), the max/mum num-
ber of tripwires detected by an individual during a run was five. This
occurred 26 times out of 1,728 times.

(b) The avirage number of tripwires detected by an individual who
made detections ranged from nine whiie crawling through a high density

minefleld in a qrassy area to one while he was moving very fast throngh
the same area.

(¢) Of the tripwire detections, 53 percent were made visually, and
47 percent were made tactually. Fligures |0 through % glve a detalled
break09+ by squad, terrain course, soldler speed, and soldier actions,

b. Objective 2 was to determine ths probability of a soldier in a
squad activating tripwire mines In a minefield across his path., Tha
findings for this objective are shown by subobjective.

(1} Subobjective 2.1.

(a) Theru were no runs In which no tripwire mines were activated,
Flgures !0 through 19 have a complete listing of squad actlivatlons.

(b) Under all combi~ations tested (terraln, mine density, soldler
speed, and soldler action), the propertion of soldlers that activated
one or more mines ranged from a high of 100 percent t0 a fow of 64 percent.
The high percentage occurred twice when the troops were moving fast
threugh a high density minafleld In the grassy area and aguin when they
wers moving fast and firing thelr weapons In the tow density minefieid
in the wooded area. Tha low probability occurred once when the troops
were crawling through a low density minefield In the grassy area (fiq 19!,

(2) Subobjective 2.2.

(a) The maximum numher of actlivations by an Individual during & run

was 15 or 100 percent of the mines present. Ficure |! contains information
on all squads.
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Subobjective: !.1 Proportion of soldiers in a squad that detected one or
- more tripwires In a minefield across thelir path (and
. The number of tripwires detected by each).

Totai number of s
individuals making quad
2t least one
detection per run %
Als jJclo}je] e o]l n
0 I - T 2 2 | 4 4 |
' 5 2 1o ] al} a T N
2 stoflolof] s s[s] 2
3 S T O v e | 21
4 2lz]ofafl2f1fol 3
5 i -o'_h—. 3 3 0 3 i
6 2713 5 3 4 2 2
7 2 4% 2 « |} s
-
8 & i l
9 KR

‘Figure 7, Squad frequency of detection.
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Subobjective: !'.: Average number of tripwires detected by soldiers, of
a squad, in a minefield across their path.

Squad
Number detected

A C ) E H

| 4 ! I 4 3
2 0 2 4 | 2
3 2 2 2 ! 2
4 2 4 | 3 4
5 5 ! 5 4 2
6 0 0 8] 2 |
7 2 3 2 [ 2
8 l 2 2 3 2
9 ! | 0 0 !
10 1 0 ! 0 |
N 1 | I | 0
12 1 3 0 2 0
13 { - 0 - |
14 2 - 2 - 2
15 - - | - -

Figure 9. Maximum number of tripwires detected during a run by a
squad member who made a detection.




Squads Visual Tactile
1
A 231 22T
B 222 222
C 246 n7
N 272 2
£ 199 124
F 204 07
5 147 232
H 2972 7
TGTAL 1,A54 1,652
Percent of detectlions 53 47

Flgure 10,

Summary of total cetectlons made.
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(b) The most frequentiy occurring number of activations per indi-
vidual in a run was three. This occurred seven *+imes.

(c) During every run, some soldiers made contact with tripwires and
neither detected ths tripwire nor detonated *he mine simulator. The most
often cause of no detonatlion was that the tripwire had broken. This
usually occurred when the tripwire became entangied in two clumps of
grass and was then pulled at some point between The entanglements, The
highest percentage of squad contacts without detection or activation was
44 percent. Th~ lowest percentage was one percent. Detalls are found
in figures 10 through 20. .

c. Objective 3 was to investigate the time delay results of a trip-

wire minefield. The findings for this objective are shown by subobjec-
tive.

(1) Subobjective 3.1.

(a) Baseline times of delay range f rom a high of | minute 43 seconds
to a low of 55 seconds.

(b) Baseline delay times are defined aé‘fhe controlled ccndition
at siow speed.

(2) Subobjective 3.2.

(a) Squads experienced delays from tripwire minsflelds undecr all
combinations of terrain, mins 4en,i+y, soldier speed, and soldier action
which were tested (fig 2I)

(b) The greatest percentage of delay, 138 percent, occcurred in
course | (low density, grassy area); the cmallest percentage of delay,
65 percent, occurred in course |l (high density, grassy area).

d. General findings.

(1) Seventy-two soldlers, organized into elght squads, were exposed
to a total of 18,810 tripwires.

(2) Tripwires broke with greater frequencies than had been antici-
pated. A replacement shipment did:not arrive before completion of the
test; therefore, 8-pound monofilament fishline was used as a substitute
for the standard tripwire. This substitution occurred only on day 6 of
the test on courses | and Il and Involved 150 flshline exposures. This
was approximately one percent of all exposures during the test. The
percentage of detections was 59 percent as compared to a detection rate
of approximately 20 percent for the standard tripwire. Because of the .
smal! number of lterations Invoived and the subsequent negliglible impact
on calculation, these data were not removed from the test data tables.
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(3) Some of the more effective countermeasures which were noted
during the test were:

(a) High stepping. The iIndividual proceeded through the minetlald
Iifting his feet approximately twenty-four inches off the ground.

(b) Rolling shirt sleeves up. By performing a tactile search wlth
the sleeves rolled up and cradling his weapon, the Individual was more
successful In finding the tripwires than was an individual who conducted
his search with his sleeves rolled down and placing his weapon upon the
ground after each advancement of his position.
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GLOSSARY OF TERMS

The terms listed below are defined to assist the reader in understanding
the test dara.

a. Condition. The speed at which soldiers traversed the lanes and
the firing or ionfiring action of the soldier.

(1) Nonfiring actions.

(a) Very fast speed. A run, aoproxlmafély 180 steps per minute.
(b) Fast speed. Approximately 120 steps per minute.

(c) Slow speed. Approximately 80 steps per minute.

{d) Crawl. Moving slowiy with the body close to the ground.

(2) Firing actions.

(a) Fast speed firing. Firing two magazines of blank ammunition
per man while moving 120 steps per minute.

(b) Slow spee¢ firing. Firing two magazines of blank ammuni-
tion per man while moving 80 steps per minute.

b. DOay. The cross (X) indicates when a particular run was
conducted (fig i1 through 18). A run is defined as a squad going
throuan a particular course under one condition.

¢. Visual detections. The total number of tripwires which
were detected visually by all members of a squad during a run
(fig |} through 19). The percent of triowires actually present which
was visually detected by the squad.

d. Tactual detections. The number and percentaqge of trip-
wires that were detected by feeling the wire without a resulting
ac*tivation (fig Il through 19). The tripwires had not been detected
visually. This includes tactile detections made by feeling with
the arms and hands (primarily during the crawl) and the feet and legs.
It should be noted that during this test, credit was given for
tactual detections (without activations); it must be conslidered
that these detections could have resulted in activations of the actual
mine since there is a difference In the pull force necessary to
activate elther of the mines (i.e., four-tenths of a pound for the
actual mine and five-tenths of a pound for the simulated mine).
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e. Activations. The number and percentage of tripwires that
w2re tripped and caused activation of the mine simulators (fig ||
th.rough 20).

f. Contact without detection or activation. The number and
percentage of tripwires that were contacted, Lut were neither detected
nor caused the activation of the mine simulator (fig 1l through 19).
The numbers in +he contact without detection or activation column
include both the wires which were pulled and broken a.'d the wires which
were pul led and not Sroken. It is likely that with the actual trip-
wire mines the numbers in this column could all be considered
activations.

a. Missed. The number and percentage of tripwires which were
not contacted or detected (stepped over or around) as a soldier moved
through a lane during a run (fig |l through 19). The sum of the
"missed" column, the visual detections column, and the tactual detec-
tions column gives the total number of triowires which the soldiers
in the squad successfully avoided. The sum of the activations column
and the contact without detection or activation column gives the
total number of tripwires the soldiers in the squad contacted and
could be considered to have caused activations, assuming 100 percent
reliability of the tripwires and mines.

32



