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StCURTFY INFORMATION 
teCO«€^DSJ UNITES g&SES POSITICH FOR 

SOL0G Study AA16 

1. Authoritv: 

The doctrinal approach scnerally taken by the Hlnc Warfare Panel 
in its st«&y vas chat the cooeiandcr's authority in et^lo^oent of nine war- 
fare tiast sot "be restricted except as necessary in coordinating the teeticol 
cc strategic plan*    This is felt to be an essential requirement for the 
Joint position.    tnelosurc #3 hereto is a sutxaary of the United States 
position om Authority for Kiae Laying.    Inclosure #1 is 3 proposed change 
to Chapter 2 of FM 5-32 and Inclosure #2 a proposed choose to paragraph 
8Q, JtllOX-10; both are included for guidance in specific instances. 

2. ypoenelaturc: 

Glossary of terns, Inelosure #U hereto, is reconjended as the 
United States position on nocenclature, Hooenclsture therein is not mnda' 
tory and certain conpronise Day be necessary ana is acceptable. 

3. Stengity: 

An a result of Mine Warfare Panel discussions, a ninisms acceptably 
latest! density©f-one nine per yard of antitank aine belt trac2 hasTbceii 
established,   ^owerer, the required nine- field density in any situation 4s 
det-cnde&t on the terrain, the degree of fire coverage, the capabilities of 
the eos^f, sad the result desired.   A detailed discussion of nine field 
-4s3ss,±t%&fr^i% attached as Inelosure #5. 

%»   f%&taa&a; 

The Ifjhc Warfare Pieel feels that a slople pattern for antitank 
.sfSai'iaylag is required for-(§sc to ts-iae fields covered by fire.    This 
pattern ha# h««n based on _ four rows spaced sis yards apart; the center 
space s»y he increased to 15 yards.   Aatiperss«aael sine patterns adopted 
are flexib-ie:.»M provide for use trf either trip wire or pressure-actuated 
asitipersonnel nines.   A discussion of tiine patterns is attached as Inelosure 

^" "\ / 

Iaclo*ur*«»s HARR2! B. UKDiMfOOD 
1« -Prcposcd Chance to Chapter 2,, fM 5-32 Colonel,. CE 
2, iTtupmed. G&wtgt to Far 60, ¥M 101-10 Chainjcn, Mine Warfare Panel 
.3, Authority f ••" Mine Laying 

6. Xiae Pat*..?ns 
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azcoiacMESi) CHWGLS TO m 5-32 

Chapter 2 

UNITfcD STATES 1QIX JaaFaBB QQCTRIS 

Seotlon I.    SKflUUL 

14.     BaSIC i)CCTKI« 

Mint werfarc is the employment of nines against an ezcrmy and the eountwr- 
Mtrjni ••ployed against hostile use of aims.    nine warfare is concerned 
primarily witi. tho use of mine fields to provide an obstaclo to enemy aove- 
snat whioh will issiJt the pomander la gaining the tine and eooaomy of 
force neoessiry tc ponr.it taotionl or stretcgio flexibility.    Tho oasualty- 
producing effuet cf on individual nine it secondary »wn though it la os- 
eentiel for 'hv euocosafvi aoconplish^at of the mine's primary function. 
The bade doctrine of TJ8 mine warfare ia baaed on the following principles t 

* 
a*    Mine fields are active obstacles placed to improve the protection 

of units in defence and for the protection of the flanks and rear of units 
angered in an attacJc or defense. 

b.    The  proposed location of planned nine fiolde oust be reported to 
highc" headquarters and i2sa.die.tely upon oomplatloo a location and lane 
report oust be submitted. 

SECURITY INFORMATION 

e.    The  location of onomy mine  fit Ice aust be reported to higher head- 
quarters as soon as discovered. 

d.    *U1 eombat.  support lag, and administrative troops must be adequate 1: 
trained and able to install antitank and antipersonnel mines* 

e«    411 sommsnrtirs, in formulating plans for employment of mines, will 
consider all aspects of the situation to include the overall scheme of 
maneuver, the enemy capabilities, the  logistical effort required, the fire 
support plan,  tnc overall barrier plan, and, if applicable the political 
and economic implication*. 

• 
16.    TStltflHQ 

Effective application of «ias warfare is dopeadent upon a thorough kaovledgs 
of doctrine and technique* by all oomar.dor*.  staff officers,  and individ- 
ual*.    Thu application of «lm> warfcr ,   if iiCt 1*4:c. on thorough knowledge 
and training, may react upon th« uaer as aarfct.dly as upen the enemy. Intimate 
kr«cwl*ragw of elojc warfare  requires thorough,   up-to-date,   realistl*  training 
and ooftiiauad retraining.    Knowledge wust  v.c anlntafaid active hy a 

i 
: 
; 
( 

1 
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e-"-fttir*'tr«g plsj of sine var-fare in unit e»rcisesf .saasewers, and sra#/: 

sxer€is*8a    It  is essential th*i every soldier be trad nod not to T"*ST   . 
Rio©* fesrt   to respect  ttesu    He «*t«t be trained t : recognize allies and 
to as* thee to prcvid.©. nia security*    411 coafo&t t*-y©-j», a* well as 
segiiteers and cine specialists asust be trained   ; . the laying aad breach- 
ing af Bin« fisld*, in -**"*'JT^frt *"& reporMr, mine fields*  ind lr» 
all associated tedmitjues  including allied   -"-   -;%s:.%  nines*    fills train- 
Isg is accessary for the c-stwst arae in order ^:*   thi..>; ---ill "be capable 
of protecting themselves vithout relissce or  vne f*vail acidity of engineers 
or specialists.    Kvery ccwapan&er cast be held r«-s>*:*r;^ic-!--'  f«r the gste#--- 
discipline of Ms troops.     It is inexcusable for any cosiaander to direct 
the installation or camval of any sci&e field by troop* who fcswe not been 
fully trained, ia aine war£or?, - 

Section II - CLaSSIFXCA^IOK A3K> SffXpf.-SI? OF „IKB ?I£LBS 

16,    CLASSIFICATIONS 

Jh    Functions.! adnc. fields* 

nine fields ?*?.** classified fictionally as follows, 

(1) Security 

(2) £e fens ire 

(3) Barrier . _ 

(h)    Interdictory 

(**) Deceptive 

$L<* Definitions of functional mine fields. 

Ihe foliewiag are the definitions of functional else fields. 

0>) Security aine field. A security aine field is one which 
provides local protection for small waits. 

(2) PijfenslTu sine- -fiej^. A defensive Dine field is oao in- 
stalled to iaprove ihss-defensive positions of battalions, regioents, acd 
divisions. 

(3) jjarr^^r^^ilag'^fiiil^t    A barrier aln$ field is installed to 
coapluto the overall ic?u»»e plan of large units. 

C1*)    Istordletsry sine field.    An interdictory «ine field is one 
whlci* hinders the en^ay use of %a are* or route which cannot be covered 
by support *»£ ground fire. 

SECUmY INFORMATION 



MPT  QFffTBITV IKFtiBMATinM 
^®^    J*3*ptivo s^ns fjsldU    4 4»©#ptivs* ads® f i«-*d iir a aiiasal&ted 

all*??' ft#.iil »*«« i© place of other type King fields or in conjunction with 
them to »«H»a»ssis<§. OB tiae,  labor, and a*fct*r.i#l or to eaacufiage lanes. 

O*     ~&fiaitlss Iff  yrpg.    Misg fie ids saey be further defined by the 
type "of sin* which pTIw^sSieatSfS witaia the field,    for wJWaplw*  SJD anti- 
tank defensive -aim field is & osfe-nai^ ?«&& f is lei which contains pri» 
a&rliy antitank ait***, 

17.    S8CURIHT SaHs Fli&D 

—*   ISBBISI?    * i#ourt*y S^5*6 field provides a rapid isc ana si* is- 
prowilg- tKe'Wfssas® of * sssli unit*'  It affords local protection against 
essay iafiltfrniiOM,  ea&U-unit ar&ored or infantry attacks, and surprises 

b«    Sg»»oriptioa»    4 security ci«s field say consist it one or aor« 
(•nj§fi- *f aatltsfcak £.nd antipersonnel mines installed by small units is 
front of or around their dftfsasive position find across likely avoauos of 
sassy %p&r©aeh into^ite'-''position*    *11 sloes or groups of mines are covered 
by #^£l»ar*s _ atri d^recWlre weapons. 

.£•   Authority to ingfeali*    all unit cossssderd are responsible for 
ti» looel security o.f ihoir units*    4 security *aino field is one of th« 
aea^ availeMa to 4 usit es^asder for insuring local security and p re- 
vesting surprise by the enesqy*    Cesmaadors of all uait% down to oospaay 
UTS1# hays authority to install secuUty alas fields for local security, 
ur-lsss such, authority is rtserved or revoked by a higher coaaaader,    _. 

£.*    IliJJtSi^BF   &er*sre * "«o«*aad*r aakee the doeisloa to cap ley mines 
for local security* careful aon* iteration su*i be gives te his future plans* 
the local situation,  the sins training of his i^it, the availability of 
aines, ted the avoidance of friendly casualties due to the use of mines. 
Be ssust plan whoa aad where sines "sill be employed* the types of aloes to 
be used, and coordination with other plans. 

(1) Sh*a esploycdo    a security mine field may be used whan a 
unit halts to consolidate its position and to reorganise prior to resuming 
the attack}    when on the defensive or on an independent or isolated 
mission eush as a detached post, outpost* working party, or defense of s> 
road fcloekj    or wrier, it is a reserve, supporting, or administrative unit 
behind the front lines or in a reserve area. 

(2) Wtwr§ e3g>iQyaq»   a security mine field-may be laid by snail 
units for all-around protection or for protection to front* flanks ©r 
rear, to cower likely avenues of eaeaiy tank or foot-troop abroach*   All 
sine* asust be e^w&iwd by small anas fiis.    They must be located boyoad  - 
hand g re aad*  range i&ad so that adequate wferaing of toemy spproaoh is given 
to listening gerte &n4 ©beervatiiin posts in tine ta alert "45. s»ai>r-r* ©f 
the unit. 

IECRET SECURITY INFORMATION 
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**^    TlZZl .2LJ&5S&*    intifjersonnel ssis**, w «-H M antitank 

aloes* say be uawcHRJr""securlty aunt* fields*    S&nes e»y be buried or 
coosealcd above grounds    howerar, tiwy must be planed so that they are 
raacily reaoveable by the unit installing th*s«    this precludes tfce use 
of S$9$Sft£i9*4 typa* of Kims,  fuses*  and dovi4*»« in a security sdss* fields 
411 aims -pl&sncd for u*s»ia a security stirse field oust be readily da- 
te e table by a steward aiuc detector,    I rip flares say be .installed and 
noise devices asay be devised *ad used to give "warning of essay approach 
during peri ode of poor visibility* 

(4)    Coordination and control»    a erasaandsr of any unit planking 
installation cT"a' saeurTBy^im""llieI^louet tee well*lnfors*d of future plans 
ami constantly aware of the local situation.    Fullest coordination with 
ooasB&ndcrs of outposts* friendly patrole, adjacent units,  and all other 
traits likely to *nt«r the area is of the greatest inportanee to avoid friendly 
casualties*    It is essential to plan asd insure that approaches i&tc a 
security sdne  field are clearly defined or guard&d*    Warning aaist bs> given 
to all friendly pers easel, including outposts, patrols, asd withdrawing 
security forces, of Use location of the sine fi*>14 or groups of sine a ea4 
ox the safe  lensa through or around the a*    Ihe next higher coissander and 
other interested units swat ha i@»edi&tely interned of any planned in- 
stallation of a security ssiae field  m tfeftt its installation can be oo* 
ordinswed with " future • pi4ns*       ti^ly* info risat-ion of fut«5« sttank, 
dsfeaa*, or'-withdrawal plan*?-, desclitiorut plans;    and other nine field 
pi"?-* saist >in -transnittea to units installing security sine fields to 

rfird tine to gesso v«- installed ainos or adjust plans scccriiagly* 
* ...      - _ . *-".•"•..- 

«•    Baaoution of picas*    any unit eoasander who iustalli a security 
*i»/Tiel«I is responsible "for its protection by fire, for guarding it against 
friendly casualties, and for full-coordination with friendly units liltsly 
to enter the area tthere the miss field is located*    Be will be held directly 
rceposMlble for laying, working,   recording,  reporting,  and removal cf th* 
nine ff*5ld. 

(1)    Installation*      To avoid bsing surprised by the enetsy during 
lnatalkation o7"& security aim field,, the responsitle unit eosaander will 
insure that the  location of the field is adequately protected and seared 
by firs*    He will insure that adequate  lanes through or around the Bins 
field ftj* left for the use    cf patrols ami* covering forces and for friendly 
troops entering and leaving the position*.    It is not aandatsry that sines 
be installed according to set patterns in a security sine field;    however, 
it is essential that all rdn«.o be accurately located on the ground for 
future removal.    **ny unit eonsandcr installing a security Bins fin Id is 
directly reipenaibie for its removal after it has served its purpose or 
before leaving the position,  unless a relieving unit ccsaaaader **snw»« 
such responsibility by signing a written re pert to tfestt ®ffo«t* 

(<-Z}    JfeSJlBEg      Security sdne fields will 'bo marked in eonforiaenee 
with the ita&dard earning cwthod prescribed fey f«n.£raph  47 to pr^^^at 
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casualties to friendly troops, flhen approved mine-marking equipmnet is 
r.st available or cannct be brought up in time, field expedients rill be 
utilised tc avoid friendly casualties. 

(3)    Hecor^iag.    Careful aeration of all oin^s will be raids ij 
the coemonder of earh 'trit stalling a security mine f«.-.M.    Several 
individuals oust be fully cognisant of the exact locations of mines on 
the around and the type of firing devices b»lng used for each, so that 
they can reeov? the Mines should those who installed thee become cas- 
ualtles. 

(4.)    aepcrtL-ig.    i report of the location of security sine fields 
will be maae in accordance with paragraphs £jb and 43 by the installing 
unit commander tc the next higher commander.    This report will include 
an overlay or sketch of the mine field.    Each echelon receiving such re- 
ports will consolidate and forward '.hec tc the next higher commander, up 
to the division level. 

(5)    feFVS*. 

(a) .-11 -Jnes, both Antitank and antipersonnel, used in 
security cine fields will be rexevee by tht> Installing unit either prior 
to departure from tie area or when the nines havs sarved their purpose, 
unless a relieving vr.it comaander specifically requests them to be left 
in place. 

i 

(fc)    k removal report consisting of a revised location 
port wil.*  be prepared and forwarded to the next higher ccnmar.der by the 
unit removing the mines.    These reports will be consolidated and for- 
warded by each echelon up to the division level. 

v£.}    In cases where it has ben specifically requested that 
the mines b* left in place, actual location of all mines will be pointed 
out on the ground to the relieving unit by the units being relieved and 
records will be turned over to the relieving unit commander,    a written 
massage to this effect will be prepared and signed by both commanders and 
sent to the next higher comc.D^er *H  If- the relieved and relieving com- 
manders.    These reports rill be cfrrs^Iid-Wu end transmitted by each echelon 
in turn to the next higher ccss&aier up to the division level. 

is. wrasra urn Frft*iD 

4s>    Pur-oae.    4 defensive mine field is naueily installed for the 
purpose of ireprcvi»s the obstacle plan in front of or on the flanks of a 
battalion, re.'iaental, or division sector or sone in order \o delay, dis- 
crgenlse, and caoaliso enemy «ttd:Jc formations or to protect the flanks 
fro* enemy counterattacks. 

£•   Characterlatics.    A defensive mine field is characterised by one 
or more antitank or antipersonnel mine belts laid across the front or flanks 
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m  a unit, tied in to' other artificial as well as 'natural, obstacles, and 
protected' by sssll~«rsa fire »fari the fires of organic and supporting 
weapons • 

&.   ftt#ipy*ty to frnfta^JU    SatUlion or higher cossnndsrs haw 
authority to Install defensive mine fields unless such authority is re- 
served or revoked fey the next higher ee^peander,    Iisediately after asking 
a decision tc install a defensive nXn& field, the cosamander will notify 
the next higher eoossyuxier by the •©-at expeditious aeana available and con- 
sistent with security.    This iof©r»etion will be transmitted by each 
echelon to the next higher echelon up to and including army level. 

..§,•   Plaaping^   Svery authorised eosssander who saxes the decision 
to".', install a defensive sine field is responsible for insuring that the plan 
for installation is fully integrated and coordinated nith all other local 
plans. 

(1)   Ihen asslovad.    Seffcauive Else fields say be employed 
when e uoit Is ©a the defensive to assist in -the prevention of enemy pene- 
tration* or-tit.es-its sttt^sk has bees halted to protect against enemy counter 
attaekv  -fray-are usually laid out of range of essay ground observation 
and' 'firevajdsS::-before security echelons "new® been withdrawn.   They may, hoe- 
ever s be laidrwhile. is contact with- the- &mmy but then only at night cr dur- 
ing periods ©f poor visibility and under cover of defensive"fires. 

{£$  %e^ esflKJeved.   Defensive sine fields are sited to cover 
likely aven»s of infantry or tank approach and where they can fe« fully 
covered by^aall-arBS fire and'fires of d!   >ct and indirect-fire weapons. 
They a&y be installed in one or:tors sice belts, in front of or in rear of 
ttes final pretsetive bar^agaa of the Mis line of resistance, where they 
arSL^owered bji-.yw- flnsl-prcteeiiwe fires of the battle position.   They say 
be located on the flasks of the battle position cr m the;flanks of an 
•tti^^ng"-ttnlt...tc''«ffd^-|S^seM^'fj^ «n«6y development 'or oouftteratte^'k^"' 
They era sosetiees used in rear positions of a defensive sector to add depth 
'to the battle position and to -pretft^t against likely peastrntiofss as well--' 
as -ijsfi*«^tisnt-gorilla, :SB^ eit'tewai a*^i^kif^J:TJp#.;aa|:iilSb: be; installed 
m t4*« beeches of rivetr*,; lakes:*- and the ocean -soi-iugB^iedJ with' aniiaji- 
phibious sine belts |e';;^8f^:;^^ esg^&otif---------- 
landings,-' f«h*re*er laid,. -Mfrnmim Mm itiiM# a^llmmWf buried m covered 
end: cesk&uflaged.' Th$r* will be laid;& gus^rdanss^mth ata^dard petterns 
pressriSsdi by paragraph 3i fe»   Sestter^'laying'of ii^JifJ^^^B^ig^^-'-;-^ 
miss field is prohibitedf eseept ta tike •Area -within 1®. yards f^ortwMt o£^ 
Hit itost forward bait of-a defensive"aiini-field.' };; 

{>}   Tv^es of niflsg.   411 types of antitank and antipersonnel 
a&a*e«inelucting aeadetaetable sine* and nines using v&rifd types of fuses 
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nay be et&ployed in a defensive sine field.    Antipersonnel zaines any be 
saperirsjosed upon, antitank sine belts or installed in separate anti- 
p#fsSQ«ael mine belts forward of3   is rear of.  or between antitank nine 
belts,    I?** sf special purpose afees vith aoa&etestable, and antilift 
devices oust be carefully weighed against hazards to friendly trseps and 
plannad future operations.    Higher eogaesadera oust place restrictive 
llcltsrtioa* on £&* use of special types of ©fees if future plans are 
likely to be affected.   Warning devices su^h as trip flares, saeke streaoers, 
and noise devices should toe used ia defensive aine fields to warn of 
breaching atteopt.s by the eneqy. 

(%)    Coordination sod control.   . 

(a) Defensive aine fields oust be carefully coordinated 
and integrated withTthe fire-support plan, the antitank defense plan, and 
the counterattack plans of local reserves.    As part of the barrier plan, 
they oust be tied in closely with denolitioa plans and with other artifi- 
cial sad available natural obstacles to cover likely enexay approaches into 
a position.    Clw.se coordination between adjacent units and disseainafcioii 
of inforoation to all echelons is essential to avoid friendly casualties* 
Inforaation of attack, defense, or withdrawal plans; demolition plans; 
ssid other barrier plans west be disseaisated esrly enough so that units 
responsible for protection,  installation, or breaching of the defensive 
aine field cat: nake adequate plans and preparations veil in advance of 
impending operations. 

(b) Higher coaaanders nust place restrictions on the 
Issue <3T «taployoest"*of special types of sines and fuses if their use %s 
likely to affect future operations or cause friendly casualties*   Ctespaaders 
of all units authoris lag or installing defensive nine fields oust sake 
certain th»t adequate lanes are left and coordination is effected with 
seetjfity echelons> patrols, and reserve farces to persii then to fully 
acecqplish their sissies*.    Closing of such lanes sust be as carefully 
planned and coordinated as the ttceolition of critical bridges in retro- 
grade operations, 

(e)   Continuing and unreaittlag surveillance of defensive 
aine fieldc through the aid of warning devices, listening and observation 
poses, aerial observation, and active patrolling aust be planned.   This is 
essential to provide tltssly intelligence of csiftr/ breaching operations and 
to p#rait defensive preparation against Ixmtm&ina att«Hte§ by the sner^« 
Such laforaatiosj, properly evaluated and disseeinatcd, assists -mteriaily 
in avoiding surprise attacks by the eneqy. 
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*• jftsgeutlon of plans. 
*SS*'      .   iipi., gem*.- iiiui,M>ii<—MI" i iimiimiiiiia^—M—•—i<W»»^-> •    111 

(*5    l»it>lX&ttoo* toy cosszrndsr with authority to Uv a 
"deTe»8iv& sine field &ay delegate re»**usi$ility for ac-teal tast&llation 
of tUllM field tossy tttbortijaf^a 1»gAl twwnudar organically assigned-, 
stifpsrtiag-, &r attached to Me GaummA*- «&«* possible, the responsi- 
bility, control," &Mfttprrvisios saoali as delagsted tc c$&nand«rs of 
engineer units au^»est«d or assisted fey other cerabat, supporting, or 
administrative troOj. units, 

i?)    Protectlea, lads, tmit -shfteaader installing a defensive 
»iae field is responsible for its protection by s-all a.«--*s and other wea- 
i>oas ualss* etfe*rwi»e directed, Ifpea coap&etioa of the installation^ pro- 
tection of tite defensive tins field cor.es autos&tically under the control 
of the cofibaft a&ii eosssander in whose sect-er the ciae field or **>rtioa 
thereof is located.    If th« feine- field is oa-the • flahk or rear an*4 ant«*3c 
of the Boundaries of * frowt*il»^i coriat unit,  responsibility for its 
pr itwatiea %ili%e selwg»^Bs h^ the cwsastsder TOO author!*ed the isst&«<.*a— 

••••r^)"-.-^atrltteg»- All-..fc-feasivc ©intr fields and the safe lanes 
. tleHi§jp;;^ in coaforaaaes *ith the standard 
^..-Ai,a4"eilSs4 prs««»lfr«d~"s-y psragrarh 4?, Ussfeisg fences and signs for- 
ward••'•©£.-jfcjiiaaa.field or belt may bg reiaoved after seewlty forces hasre 
:been 'iriiMi^fej - 

* V*%   ifecordtn^ and jJjjgUfflS* Sh& coasaoder responsible far.;, 
laetelliaf • -•>defeitsivs-s^se fleid or-say ^erilas thereof is re^eeis^&MiPf 
for lb* proper recording and reporting in accordance with ah:   j; roc^iures 
i-ro*cria-ed is p&racreiiis ^6<'40*    As a atniaan,  location and lane record* 
aj-id rspsrts will he pnsiared and subr.itt.ed. C\ it.a   >f the reports are 
forwarded to the' epli^r authorizing installation of the. nine field. 
The «ou..*ader author t si og the i net illation consolidated the r. pcartt and 
forw&rds tae» to -the rwgii-ujntalj division, corps, an. amy head^artors. 
1^"'"c«S8»iad*T eujyfebrijtj&g 4h*j Jrnstallsnon of a defensive lalae field is « 
m&&m&Wi&-far- its reeordav'-sad ' tiuslr~distribution.    She coriander who" 
4j*«%ali* the Ma* .-.field Is responsible for a*rklng th*. field,    gaff iciest 
lecal records are kept by the installiag unit to pareit hasty breaching 
ch&age of safe lanes:, »M swwsfer of information to ..a relieving. imijt,<~:---. 
'1»*"''"**ii*via§ aad the r»li«red unit cderasadert'lrll^l^ 
slataeeat to the"effect  that the records have beau transferred to   -.ad acc- 

. •ejftedh-y the relterjU^'i^ttV'cows^sABr*    Signed copies *f .the st&te«e»t will 
fee forwarded to ibuu n&x% higher cosssaadera of bsth th*. relieving and the 
relieved emit .cxvaaaders. 

.'-•"..   19*    B&MHI^ ,lfiQ; HJ.S 

a« -i^dsMi?* *• ^a^'is?!1 ^ifi^ field,-i». etvloy*d- to delay, d!»» 
sr^ael-50, dis,,ru}t^ ana aasalise t&rgo—scaic siis^ attscss aad te require 
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the '&^OQf to eeoeentrate his forces is areas covered by oBssed defensive 
fires.  Including at cede weapons r*as3 guided sisalles, where gsadaaa 
cassalties way be inflicted upon bixs before and dorlag his attack. • 

b.    Character1st1cs.    A barrier nine field is characterised by 
Its aaxiauc, rcetstaaj^ to breaching or pas*!H&ge fey the eneoy.    It nay con- 
s 1st of rasseroos nine belts eapLace& laterally and axialiy to the front 
to cxialise the enscy In his ^proaebes to the position and to cover the 
if ids* intervals between defensive srtroog points or centers cf resistance. 
It includes large-scale nine.fields laid cm the flanks of large units to 
protect then against vide enesy. cnvelopoest or counterattacks.    Mine belts 
are agschored to other nejor artificial and natural obstacles to coqplete 
the pvm&M -barrier plan of "a large unit or an its. 

.5*    ^>^s ^f, .barTler pine fields.    Barrier nine fields are classi- 
ftsd as tactical and strategic, 

(1) 1^actic-si barrier nine fields nay be employed in great 
depth and density to cuver the vide intervals between strong points cc a 

ti-» for the dt-fender to cGnesntrate fires in the vide intervals between 
strong points and to core aobile re-serves to repel an emstajf offensive. 
It aay deter the encay fron attempting an attack through the intervals 
&jd around the flanks of strong points and force hira to choose a frontal 
*ittaek against veil-defended strong points* 

(2) Strategic barrier nine fields are barrier nine fields of 
such esagnitudc that they have strategic significance.    They aay be planned 
in advance as strategic barrier nine fields to cover the front or flanks 
of large suits in greet depth, or they nay be derived frees a cochiaation 
of tact leal barrier else fields eoployed by a nunber of units which becooe 
so extensive that they are of strategic inportance and thus ore temed 
strategic barrier nine fields. 

£•    Authority to install. 

(1) division and higher coooanders have authority to install 
taetical barrier cine fields unices such authority is reserved or revoked 
by a higher eoaaar«ler. 

(2) Only a theater or higher cocmnder has authority to 
authorise a strategic barrier nine field. 

e.    Planning. 

(l) Qgncral. Every authorised ccocandcr who aakes the deci» 
• ion to Install a barrier nine field is responsible for insuring that the 
plan for installation Is fully integrate and coordinated with all other 
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plans. Jk bsmrier nine fieM respires great atlitary foresight in planning. 
If plaaajsd to afford raaiwffi^ delJig to the erieny,.  it will also present Esssi- 
SS3S3 difficulties to the ccsraander who authorized its installation should 
be fiad that he n^t bi^efe his own nine field tc attack %r pursue the 
eaaay.   & terrier sine field nsy also present the comm&mr who orders its 
InstaLUrtiCR with political, ©feoeoisic, and psychological factors vhich 
oumt be serefisily- i^eigKd -and'considered before he nakes the decision. 

(2) Vhea es^Bloyad*   Barrier sine fields cay be planned aad 
installed-prisr to^t^-;-o«ISt5S of hostilities/ when- it appears tbnt war 
is Uaainmst,r^r^ »fe't fe pri>lcagtal defense is necessary at the outset.of the 
sar.    M' igfefltal'eri prior to the outbreak of hostilities, barrier sine fields 
eon aaaally be prfcptrssd scour* frees eaeoy air observation and fire as veil 
assfiCBUPsJSriO&HJMgg^ (ground observation and fire.- They are, however,  sub- 
ject to-mms^-espionage ar^i possible sabotage.    If installed after hosti- 
lities 1b^^/.they--toy-;-^- prepared in areas protected te-nporarily from 
enecy &&m& :dteex?tttm and fixe, but it nay not be possible to protect 
thes-firsa . «ttgOT7&i3M&&££y9a.iofi «Bd fire- 

(3) Coordisatioti aud so&tral.    Barrier cine fielda oust b@ 
sited ca^faJly in. conformity with fire support plans.    They mist be 
iimiO^ £$Cother artificial as veil as natural obstacles to conplete a 
eotttinsgf&gi barrier.plas cr one which will canalize the enesj- into the aoet 
lucrative concentration arefts covered by osssed fires of the defender*a 
supportinc vaapoas,   Barrier nine fields nay be laid on the flanks and in 
rear of laxge units in the attack to protect against counterattack lev 
highly nob lie eaeny reserves, or ie the defense to protect against airborne, 
ground, or ssfshihiotts enveloping attacks.   Highly oobile reserves oust,'W~"" 
available to cover these fields by fire when the need arises.   All "tisheUa 
niac field plans oust be carefully integrated with future offensive plans, 
counterattack plans, withdrawal plane, and other nine field, barrier, 
obstacle, and demolition plans.    Lanes oust be left for the withdrawal of 
seeayity forces and provision node to fully coordinate closing the lanes 
inopdintely after withdrawing trocps have cleared each    belt.    Continuous 
•urvcillance by ail units of those portions of the barrier nine field in 
• ^U» 1 v    ttiSkf+f- r\v*     i k5     rtd*    *-v,fc »•• »*--=-** net +       < mwtn .•-*«•+***•*» ^. .---. D1 fun*    «-»«**4*      4 •"*. ** ll • «JA,.     **«•••.     ~*J> 

special warning devices, and the detailed observation of critical routes 
of eseBer approach through th*5 use of active patrols, listening and 
observation posts, and i*^rial observation. " Pronpt reporting by all de- 
fensive agencies of eaeqy activity and breaching operations ia the barrier 
nine field affords the higher ece»f*iader tinely intelligence for use In 
evaluating mj'ia&izvcai lsrgs*sesls offensive by the eneny. 

V*)   ?ype« of oincs and special ^eoplcyaent.   Various types of 
aatipaa*saiaBttl and antitank nines and fuses oay be uaaSTla a barrier ain« 
field including r.cndct*etable nines*    Special type& of fvzes, and devices 
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add to the difficulties of ener^ breaching operatieas. Eovcver. extensive 
use of speel^l types of uiaes, fuses,, am devices. eny increase the require- 
seat for trailed specialists beyond installing unit capacities. Aati- ' : 

personnel sices cay be superioposed xzpm antitank sine belts or installed 
in separate antipersonnel sine belts forward of, in rear of,  or between 
ant It-ask aine belts. Standard or sac standard patterns any be eupioyed in 
six cine belts. Scattered astiper*-as«©X «sd antitank nines nay also be 
saffi within or between aise belts. -SsSa use confuses the eneay and delay's 
reaoval of tones as well as increases the possibility of inflicting heavy 
casualties and provides a psychological deterrent to cneqy breaching parties. 
If the eneay is successful in breaching tip or acre belts, tiaely intelli- 
gence sight enable the eocmnder to relay the breached sections with anti- 
personnel or antitank nines by the use oTpstrsls, aircraft, or other 
suitable Deans at his disposal. If the aaeay succeeds in launching an 
attack after breading a aiae field, aircraft or other; suitable aeons sight 
we used to resow or vastly increase -Sue density of nines in the zone of 
ese^r attack, this will ten& to delay or ^fsoraiisc the atiaskirg forces 
and prevsit hia froa reinforcing assault echelons with supporting and re- 
serve units. All ouch plans for the use of special types of lines and 
special eaployaeat of nines rmst be carefully weighed vith planned future 
operation© requiring the eventual use ef nincd areas to avoid casualties 
td friendly troops. Higher ecosssdsrs sust place restrictive linitatioss 
on the use of special types of Dines and on indiscritiinate or randon 
sowing of scattered aines if future operations are likely to be affected 
adversely. 

X* Execution of plans . 

(1) Installation. Responsibility for planning and laying a 
barrier aiae field oay be delegated to any unit^jr units by the coaoander 
authorised to order the installation of such a nine field. Horaally the 
ccegsader ordering the barrier ainc field will have the overall plan pre- 
pcredi in his headquarters. Units barged with the responsibilityfor 
installing the cine field or portions thereof will coordinate their 
efforts to the fullest extent to insure confers! ty- vith the- overall plan. 
Responsibility for the actual laying of a barrier nine field nay be 
assigned to any umit or units using troops and indigenous labor. The 
organisation of all troop units and labor engaged in laying a barrier nine 
field will be coordinated and supervised under engineer control. 

'2* P^ctcctlsa. Sacs salt ocsasnder ^sgssged in installing a 
portico of s harrier Kin* field is responsible for  its protection, unless 
otherwise directed. Upon completion of the installation, protect lea cooes 
autoant ically under the control of the eoabat unit, ccaoandcr in vhose 
sector that portion is located. If the also field is m a flank or in 
ranr of asrl outside cf the b&iadaries of a front-line eoab&t unit, its 
protection will be directed by the eaexsonder who authorised the Installation. 
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(3)    HorUns.    Each "barrier nine field and each sofa lane 
thrc-ush it -will tc adequately narked is coufomancc with the standard uirkins: 
cetheda prescribed la paragraph i»?.    Marking fences and signs forward 
of a cine field or nine belt a»y be aeoovea after security forces have been 
withdrawn. 

***,.   \ '       *   .   -   ;• 
(U)   Fecordlflg apfi reporting.    Coeoandera of vaits responsible 

for installing tertians of a barrier nine field are responsible for the 
prefer recording and report lag la accordance with the procedure prescribed 
by paragraphs <*oA*»tf.    As a nl itisse, location aad lane records and reports 
will be prepared »nd subnltted.    Copies of the reports arc fsrvnrdc* to 
the coaoaader author is Sag the l^rtailatfcn of the nine field.    The cccoander 
authorising the Installation of a barrier nine field is ret»r j:.= ibic for Its 
records and their distribution.   Enough local records are kept by the 
installing units to pcrnit changing safe lanes and to facilitate transfer 
of inforcattoo to a relieving unit.   The relieving and the relieved unit 
ecexjarniers will Wth sign copies of a steterwst to the.effect that the 
records hove been turned over to and accepted by the relieving unit ccaaander. 
Signed copies of the stateaent will be forwarded to the next higher coccan- 
ders of both the relieving and relieved unit cucnanders. 

20.    9TB&XCT0R? KHfZ FIELDS 

a     Purpose*    An interdictory nine field provides a neans of 
hinderinc~or preventing eneay use of on area or route. 

b.   Description.   An interdictory nine field any consist of few 
or t-acy nines of standard and laprorlsed types.    These nine fields nay be 
used by large or snail units In either a strategic or tactical role.   They 
ore not noroally covered by ground fire. 

c.    Authority to Install.   Amy ccaanndors and higher are authorised 
to order the installation of interdictory sine fields.    Thl3 authority any 
be delegated oar revoked as considered necessary. 

• 

I 
1 

\ 5 
&•   Planning.    to planning interdictory nine fielfts. the prloary 

consideration oust be given to the future plans of friendly fores*.    In- 
herent m the plan oust be either on assumption or the knowledge that 
fttendly force* will not be required to operate In the area to be nincd 
within a specified period of tine.    If it is net intended to use the area 
in the near future, planning need give little consideration to the ability 
to neutralise friendly interdictory nine fields.    Planning the Installation 
of Interdictory nine fields designed to aid a tactical operation oust be 
initiate* at the coosnnd level directing the operation.    Li>.e other types 
of nine fields, the interdictory nine field will be included In the barrier 
plan of the eoomnd.    Planning for nlnlng operations with strategic signi- 
ficance will be initiated at theater level.    Ervever, the detailed planning 
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and execution of these operations vlll be n responsibility of subordinate 
units. 

(l)   When enployed.    Interdictory nine fields are enployed 
tactically to harass the eneay*s uupport elenects as veil as his conhot 
troops.    These nine fields nay be profitably   eaployed In the conduct of a 
retrograde novesent, a position defense, a counterattack, and other basic 
tactical situations.   When enployed strategically,  Interdictory nine fields 
prevent encts-- utilization of very l*$ortant facilities which nay fall into 
his hands or which are already in his h&ada.    This employment of sine fields 
vlll frequently arise froc the denial policy of a theater conaander or 
higher,    jsuch a policy nay also remit the execution of a "scorched earth'' 
or a octre United type of denial operation*    It is in the conduct of a 
Halted denial operation that nine fields have their nost widespread stra- 
tegic application; however, they oay also be eaployed in the conduct of a 
strategic evneueti<.*j and strategic hflribarduaut. 

sited in areas and across routes which the encny will be nost likely to use. 
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(2)   Where employed.    In general,  interdictory nine fields are 
Ate* 

Specific operations enploying interdictory Dine fields Include: 

(oj   Retrograde poveqent.   During or $ust prior to the 
conduct of a retrograde noveaeat, the interdictory nine fields nay be in- 
stalled across encny avenues of approach and within certain inportont 
When to enplnced they render these areas temporarily untenable, deny access 
to the areas., and restrict noveoent in any direction through the arena. 
Suitable locations for installation are roads and trails, bivouac areas, 
water points, cooaand posts, and sinilar positions likely to ho occupied 
by the 

(b)   Posit ion defense •   While occupying a defensive 
posltlon» inttMietory nine fields oay be anploecfl in rear of the eneqr's 
positions.   3uch a use 1c analogous to the eoploynent of artillery for 
interdiction.   The sites for these installations will be sinilar to those 
selected during a retrograde coveoent.    Intcllige-   ;.- r. y uake the selection 
of eao^r occupied sites possible.   Aerially enplaccd olncs.^ttll norrwlly 
be the iK*rt effective.    However, th-> poaaibllity of uaias patrols, 
guerillas, and partisans to ecplace nines to the eneqy rear oust not be 
overlooked. 

(e)   Counterattack.   Assistant,  in the exocutlon of a 
counterattack designed to restore <XJT lines can be rendered by the use of 
interdictory nine fields.   These  .nine fields will be installed in the 
vicinity of the base of an cneny's penetration and outside of the urea 
which our troops plan to reoccupy.   8uch use of nines will assist in 
prevent 1A5 eueqp o"*eser»t of reinfereeoenta und capplies into the pene- 
tration at the »x«at critical stage of his offensive-,    aaplnccnent of 
the sines by *ir or other aeons will bf. accessory. 

-*-... 
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(d) Cental operation. The installation of interdictory 
nine fields is so lnportant adjunct tcTthc execution of a strategic linitod- 
&asf.al operation. Such on operation has the function of preventing enecy 
utilisation of lxx^ortant fscilitles by removal, destruction, or denial. 
The effectiveness of the rartial destruction of important Installations 
such as petroleuo tank farce, r«il*5*d terninals, hydroelectric plants, 
tinber stockpiles, oojcr bridges, sad airfields will be greatly enhanced 
by interdictory nine fields. The ecplaccocnt of these fields any occur 
veil in advance of a projected withdrawal if the facilities arc not in use- 
In any cose, considerable tine will he required for their effective 
cgpAftgaarnt. 

J 

(e) fvacuation. Prior to the forced or voluntary'evacua- 
tion of an area ac the result of tactical or strategic considerations, 
interdictory nine fields nay be installed for the sole purpose of creating 
a nuisance to future occupants of the area. Booby traps and dirty-trick 
devices irill find widespread application In this instance. 

I t' -        - • 
\i),    Secy aerial cqplaccoent.    Aerially cuplaced Inter- 

dictory ainc fields can be taployec to suppleaent strategic bobbing.    Con- 
ventional botibs and atonic bonbs rely upon conplete destruction to accom- 
plish the nission of preventing the eneqy frou supporting his codbat forces. 
Political, cconocic, psychological, and practical considerations nay oaks 
it desirable to nlnlalse the dannge inflicted upon eneny facilities.    In 
this event, the saturation of strategic industrial conplexcs and residential 
cozxjurities with aerially eqplaced nines nay effectirciy retard produe-    • 
tion without causing extensive dotage. 

(3)   Types of nines.    Interdictory nine fields oay be expected 
to restrict the ooveoent of eneqy notor vehicles,  Iccocotlves, brats, and 
airplane* as well as personnel.    HcT.ce, these cine fields nay contain anti- 
tank, antirail, antlaqphlblous, antlairberne, and antipersonnel nines. 
All types of conventional and unconventional nines and firing devices, 
disty-trick devices, and booby traps should be u&ed to the aoxtaap extent 
consistent with the purpoee of the field and the tine and natcial avail- 
able.    In the event future plans coaterplate a return to the aiaedarea 
within a specific tine period., the alae field oay contain special features 
which r«»y reaflar it Ineffective prior to the tine of return to the area. 
The effectiVeaesB of interdictory nine fields will Lt. largely detcrained 
by the ingsn^ity of the troops Installing the field. 

(U)   Coojainatlrm and control*    Interdictory nine fields 
require high-level coordination and integration with future plans.   Tactical 
enpioynent of interdictory nine fluids oust be considered as a port of the 
operation plan end oust be coordinated with the clcnents thereof*    If the 
cQjJoyocnt of an Interdictory cine field will.be of strategic significance, 
considoration oust be given to the political and econoolc policies of the 
theater of operations.    Particularly laportant Is the coordination with 
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the air esEjess&er when oases are to be aerially eqplaeed close behind the 
etmsp rear.   The ground cossaader raoet have final approval of target selee- 
tl^n In tills Instance.    Control of aerial nining tmj be affected by -the 
designation of a "no-nine line" or "no-Ciiae area" which serves the sane 
purpose as the conventional honb line* 

e.    Sate^tttion of gX&gf» 

(1) Installation.   Any cocsaaader with authority to lay an 
interdictory alae field nay delegate responsibility far actual Installation 
of the sine field-to any subordinate unit coEmudcr organically ossified, 
support-is^ or attached to his cccsjaad.   Where possible, the responsibility, 
control and supervision should be delegated to coaaanders of engineer units 
aucpesrU'd or asslAted by other c^»t, "s«3f^©?t1^g; or edalalstrafeive troop 
onits*    Interdictory nine fields pay be laid to pattern in t£e interest of 
speed.   However, scattered or roa&ctt. laying is preferable becai^e of the 
added difficulty of reoovai by the~j§ncsr'.  'Security* defensive, baEsrier, 
and deceptive nine fields are considered interdictory nine fields after 
they have fallen into encry hands, 

(2) Protection.    Coverage by fire is not a prerequisite of on 
interdictory cine field.  "On the ether hand, such fields installed in fas 
eourse s«L* Retrograde t^mmi* should be covered by fire for as laog as 
the ^tnge of available «eap^s persitiu   tipeo eoepletion-"of ..ftp installation, 
preieetiea and taaintennaec of the ti^^^m^^^S^^^S^V^^M^^, 
control of the concander in whose sector toe Dine field is located for as 
JtOug  Q9   iu   con   w«r  wrrarw**  wcfwiwA}   wj>   *»75« 

(<& ISJjSS*   SSfcrltiaS °* "*** interdictory Dine field is not 
required unless it mil endanger the safety of our own troops prior to the 
tlxae that it la expected to fall into eneoy hands.   The eotxander ordering 
the installation of the field will specify the extent of-^oarkiag to be used. 
When nark lag is required, standard sarklags as prescribed by paragraph 
*?    will be used.    Markines uay be reeved after withdrawal of security 
forces•   

(k)   Becordias and reporting.   The enmandcr ordering installa- 
tion of an interdictory sine field is responsible for proper recording and 
reportix% of the nine field.    The cooaander physically installing the nine 
field is responsible for preparing the required records and reports accept 
that aerially enplaced nine fields vill be recorded and reported by the 
installing Air Foree eocoanders to the es»eurrijig ground eosssaadcr.   A 
location record sad report vill be pr^ared for each interdictory nine 
field,   A detailed record my be required at the discretion of the cooaander 
Cfderias the isstailfttiost.   A copy of each record vill'be retained lag the 
eeuEsaader asking the installation.    The ccesnndcr authorising o^ ordering - 
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the installation of an interdictory aut field la responsible far consoli- 
dation ef records and their distribution to each higher and lover ccheloa, 

21.    DBe3PTIV2 K2TE FIELD 

a.    Purpose.    A deceptive nine field is used to perforn the func- 
tions of security, defense, barrier, and Interdictory cine fields or to 
provide lane a through U*Ot*e fields. 

£*    Description.   A deceptive trine field is a sinalatcd nine field. 
It my contain *onc lire nines or it nay contain only duncy or einulatosS 
nines. 

c. Authority to install. Deceptive nine fields nay be authorised 
aef. installed by any ccaaeadtr. 

d. Plar.nln£. Tfco effectiveness of • deceptive nine field depends 
upon its 'dagree of resemblance to a live Dine field. 

(1) When cqploycd. Deceptive uine fields are employed when 
ttao,  effort, or aotcrial do not pemlt Installation of nornal nine fields 
cr when it is desired to camouflage a lane through a cine field, 

(2) Where etiploycd. Deceptive nine fields will norut&ly be 
used in conjunction with larger nine fields; that is, they will supplcoent 
or extend live fields and will seldom be used alone* They frequently serve 
as lance in existins nine fields. Deceptive fields nay also be considered 
as tscxxsrary expedients to be replaced as soon fi*  the factors which re- 
quired their installation becaoe invalid. 

(3) Types of nines. Both antitank, antipersonnel, end other 
types of nines nay be coplaced, in a deceptive nine field. Dunqy sines 
or scrap octal uay actually be eaplaccd, or the earth any siuply be dis- 
turbed at the point where a ulne would have been placed. 

(k)    Coordination and control. The sase degree of coordination 
and control will be required for a deceptive nine field as is required for 
the convent ionui nine field which it is designed to sixxilate. 

(5) Marking, recording, and reporting. Standard oorkinG, 
recording, and reporting procedures required for the nine field which is 
being slxailtited will be used. 

W    Protection. Deceptive nine fields should be covered by 
fire to be aost effectIv»: however, they can only be gi*cn the fire coverage 
accorded the type of nine field which they simulate. Deceptive nine fields 
used as part of a barrier or interdictory nine field will frequently net 
bo covered by fire. 
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a. Pittas nuut be oade to cover all ni^e fields, except inter- 
dietary nine fields, vith direct or indirect•fire weapons. Mice fields 
which cannot be protected by fire are susceptible to rapid breaching- 
and clearance by the eneny and oust be considered  interdictory nine fields. 

b. Outpcsts sr listening posts nay be placed In front of or in 
r«er of a"stn« field or In a nine field itself to prevent raccy patrols 
frou discovering the location of H» forv-u-d td,;cc, deternicing the dircc- 
ticn and extent of tha nine belts, and removing portioiis of the field. 
They nay also be i&eA to gi*c tinciy warning of eneny breaching operation 
and to adjust nortar cr artillery fire on eneny breaching parties when 
their own fire is inadequate to disperse the eceuy. 

I 

i 
c.    The cellalnr nature of nine field ir.s t:\ilat ion tends to guide 

men;.' attacks into pockets surrounded by nine fields.   This delays the 
cr.cuy, wt*o can then bo destroyed by heavy ecooentfntiocs of artillery and 
aortar fire folloued by a counterattack launched through concealed lanes 
in the nine fields. 

! 

23» DE7SL0FHHIT OF KISE PISLDS 

In nost situations, defensive iterations are forced on a unit by 
a stronger eneny force. Barely are defensive operntions plnnned and executed 
without th* presence of the c.-.crr/ and without his interference unlesc accon- 
rliahcd prior to the opening of hostilities. 

r 

a. When on attacking unit has been slewed down or halted, it is 
unlikely that the duration of the defense will be known.   During the initial 
arganixatiao of the ground, the unit places security nine fields which 
cover likely av-uuea ot eneny approach.    These nines are placec. hastily, 
end nay cr nay not confora to a pattern. 

b. If the defense is prolonged, the unit nay request that addi- 
tional nine fields be installed, or it nay be ordered to install additional 
nine fields for protection.    The Installation of defensive nl—c fields 
which ore laid in standard pattern, aay be supervised by unit engineers to 
insure that the fields are properly installed, narked    and recorded. 

c. When the defense la to be further prolonged, a barrier nine 
field vlan coordinated with on organized defense is fomYlntod and Jesucd 
free division or higher levels.    Existing sine fields,  including reported 
eneny fields, are utilised as ouch as possible in this plan.    The existing 
sine fields, plus additional fields  installed to coqplete the overall de- 
fense plan nay becone barrier nine fields. 

17 
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3ection III.    GBK3AL COWSiDERATICWB 

£*.   srssc or SCBB racue 

W«.    -J 

a.    General.    In detearBlnlng the siting of nine fields in a given 
situation^ the ecosander curt first give-consideraticn to his niscicR and 
I leaned future operations.    Aoong other factors which he oust consider ore 
the number and type of allies available to his, the troops available for nine 
laying and conduct, of the operation, and Ibe obstacle value of the terrain 
vl this the area.    Thorough re-ounaiissaacc la essential xo the effect ire 
enploynent of nines. 

£"    Basic principles. 

(1)    Coordination.    Coordination la neceesary between the organl* 
satxen 1 natal) tng the field and the unit responsible for guarding and pro- 
tectlng it.   During ins toilet ion. the cine field ahould be sited in terrain 
that can be covered effectivcly by protective srali-oms, nortar, artillery, 
and antitank-gun fire. 

(2>   Otiliaatlon of terrain.    Effectiveness of a nine field Is 
lnereaaed by laying it on terrain which the erieny either cannot observe or 
has difficulty In observinc.    Mine field frontage is reduced to the ninlrsm 
toy asking navlrmn use of natural obstacles and by restricting the sine 
field to terrain vhleh can be covered effectively by defensive fircv    To be 
effectivc, the nine field nuat be anchored to natural or other artificial   - 
obstacles to prevent the field fron being outflanked, or it nuat he sited 
ao that bypassing the field would result in nore vork or be nore hazardous 
than breaching the field. 

25.   SGSS PI HI? uurzs 

Individual nines nay be eoplaeed in a definite geonetrlc pattern 
or they nay toe laid without regard to the location of other individual nines* 
Both pattern laying and nonpattern laying have distinct advantages: 

a.   The advent-ages of pattern laying are: 

(1) Increoaes efficiency and speed of installation. 

(2) Insures the* vugh coverage vith unifom density. 

(3) Reposes the ninlnun naotoer of personnel at cne tiae. 

(a) Makes recording of tne field oasler. 

(b) Facilitates location and clearing of the field. 
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{€}    Facilitate* training of personnel. 

(7) Increases adaptability to nechanical nine laying. 

b. I^je a£vantages of nanpattern laying arc: 

(1) Increases the difficulty of breaching and clearance by 
the cneey. 

(2) Increases fiearibility, Is that the density and depth 
can be nore readily adapted to the character of the terrain. 

* 
c. The function of the field vili deteraiae the nethod to be 

ennloyed "in laying the field.    Standard nine field patterns are described 
la  j^ragxaph idbsvll per&o-anel oust be trained in lnyinc these patterns. 

aG.   AITTTCAKK urns 

SECRET SECmtTY INFORMATION 
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Antitank nines are the cost corxran type eoplcryrd in land uine var- 
fsre.    They are employed when the eneoy bas the capability of attacking 
friendly positions vitb track or wheeled vehicles.   All cccfeet troops oust 
be capable cf iastaUinc all types of antitank dines.    Security, defensive, 
barrier, Interdictory, and deceptive nine fields will noroolly include anti- 
tank nines. j 
  f 

27.   AHMFBtSOsttL MKBB 

Aat ipertunnel nines any be installed in conjunction with other 
types of nines, or they nsy be the only type* of nines In a field.   Since 
antipersonnel nines are extrenely dangerous to friendly personnel, cocBcnders 
shool* specifically authorise or restrict t&feir mm in all typca of nine 
fields.    Installing specialised antipersonnel nines and activated nines 
us Jig specialised device* and fuses is highly specialised work and nust be 
perfearned by hirjJily trained troopc.   Antipersonnel cinea nay he enploycd in 
the following specific ways: 

(1) Singly or in fields in front of battle positions. 

(2) Placed in woods, gollies, one defiles to provide warning of 
enaay ajpreach. 

(3) Maced in areas or in buildings or facilities to deny cnetr/ 
use thereof. 

(k)   Attnehed tr. artificial frnwU* and ether nines to inflict 
casualties upon the enecy who attests to cltcr ;r breach then. 

19 
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(3)    Set as booby traps so arranged that any disturbance of 
a seeumgly harnless object sets then off. 

23.    AWTTAMTHIBiajS XDEE 

Antianphibious nine* or» laid below the high-water line for the 
purple of destroying eneqy Hading croft and personnel.    They arc installed 
under fnteiralnqg ocean beaches, rlrcr bonks, and lake shores.    Ar.ti- 
ODphibious sines are lsld in conjunction vita conventional antitank and 
antipersonnel sine belts which art installs* on the beach or bonks above the 
high-water nark, and with naval nine-, installed in the deep-water approaches. 
Antianphibious nine belts nay be part of security, defensive, barrier,  inter- 
dictory, and deceptive nine fields. 

2Q,    APTIAXRBOBC KIHEo * 

Antiairboro* nines are enpluvcd to prevent the safe landing of 
cnetr/ aircraft end parachutists.    They are installed as part of an overall 
defense against enecy airborne operation.   They nay be standard or lnpro- 
visen uinss of all types as well os specially developed antioirborne nines. 
Security, defensive, barrier, and deceptive nine fields nay be used for 
defense against airborne attack. 

30.    K.-JSOW OF H3IE FISUD6 

To prevent easualtles to friendly troops, all nine fields,  Including 
deceptive nlns fields and eneoy nine fields that have been overrun by 
friendly troops or incorporated in oar defense positions, oust be narked In 
a tanner known to all personnel.   Proeantlcns cust be taken to rrcvcnt 
troops fron entering nine fields being Installed and corked.    Interdictory 
nine fields eacr or nay uot be narked. 

a*   Responsibility. 

^'   Harking.   Troops laying the nine field are responsible for 
narking the field as it U installed. 

(2)   Maintenance.    Sectors of responsibility for oaistenanee 
of corking feneao are specified by the comander of the area in which the 
nine field is situate-". 

b.   Harking of lanes and, gap*.   Lanes and gaps oust be provided to 
pernit passage of vehicles and troops through nine fields.    The uethod pre- 
scribed in paragraph V7    for oarking safe lanes through aloe fields is also 
used for narking gaps breached throng* enocqr nine fields.    When   a nine 
field is breached 00 a road, standard olne-rood-elearance signs  »xe used 
to nark safe lanes. 

20 
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£•    ^itfedxawl, during a withdrawal,  the lanee through aine 
fields ^uet be eioswd as toon as all personnel hare passed.    '>.*.- defense 
*ian just bu clearly understood by the unit responsible for closing the 
l"c«*.    Sufficient wurninc aast be given the unit responsible for closing 
lnnee eo the work can be done quickly and effectively. 

4*    Uum ttggMfc 00&q%#)M tUHUn Vehicle lanes through 
r» r-VM uine fields -*y be located alone r^l* and trails to prevent 
obvious curve* or deviations which wosid indicats a aino i i«ld or other 
obstacle.    Also* oeasures are taken to prevent f rrwirv: a network of tracks 
converging at the entrance to the Ian*.    Lane* must be conspicuously marked 
aad wami i«; signs used 
used* 

Uscttfuliy.    The standard lans-ffl«rking aethod is 

31.    2&CB&.X- AUD RiL-OBTI*, 
- 

Nine field records ar« prepared and reports are r-.nlerod for the 
primary purpose of inforaiag tactical c^oaandsrs of the location of cow ta- 
cit* which jay offeot taoticle operations.    ?hoce records and reports 
serve a sccondar> purpose uf facilitating tho subsequent reuoval of the 
.lines by frieudly forccc.    The location cf planned aifiu fields is report- 
ed prior to starting laying.   Curing the installation of large nine fields, 
process reports are submitted.   Upon completion, final location and Lane 
reports ax* submitted as a aiousm. 

ft. Overlays and uaof. division, corps, and aruy engineors keep 
special situation^barrier) ar-ps on which all essential information con- 
ecru Us friendly m& unejy nine fields is graphically entered.    This iafor* 
nation it used to bssp couoanders, unit, staffs, and troops in the aintd 
areas accurately  infOfAei. Division,  corps, nr.a nxqy on&inwrs di«trib^te 
overlay*,to appropriate scales of 181,000,000 to 1:25,000 of special situ- 
fitlca(b*xrief )u%« periodically.    It is important, therefore, that newly 
•natallei uine fields he recorded and records b? forwaiuwd tc tho proper 
headquarters l.no>i lately» 

£• a^t^r^tion*. Ar.w clv-\ages ixA* in a field are recorded, and 
th-j reports f^rwar-iol to int«*rest«d headquarters.    #or oaaapiw,  records 
of chances ,-Ado in '< ..vfucsivo uia- field ar« scat *o haadquarlar* of 
division, corps, end aryy; records of eh&nees  isd* in a security sine . 
fluid aru forwarded to headquarters cf battalion, refluent,  and division. 

&.  Cr^.tfyf  if r*#TWflfsv4U*7» *bonevar one unit relieves another, 
the uaix co k/^ji-jr c«f the r He" itv vnit nut coat iedlly asruaes all the ulao 
fiuld t%% >oasibiiitios formerly &ssife..od t« th« eot-aador   >f the relieved 
unit, unless oti.«.rwis.» directed b/ ht,twr cou'-nder.    The conr»andor of the 
relieved unit furnishes tu« co.,nuder zt t. v relieving unit ell records 
and infor..mtic3 cx.c<..-,-.in* friendly an.; ^ne^y i.ine fluids in the *ree.    fee 
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AI»C sa^Hee the n*cc««*.ry «,T-*ana-r*.icor»c':it;*'-^ia« poraonjel to injure cor- 
ruption of ?ii nine field iaforaati&a.    All higher coajuuler* wo ree- 
^onciM* for uxsuxiuK tfc&t a proper transfer of lnforoation i* offactod. 

ft.    The »j.la.tuin^ an*I U*« coadact of *n >tt«c's acroee * 1T<« 
=;4*.or ~*4»e field clo*aly   •ijrall'ftli turt r.tjuirnd in tt*  -ttnek   .f n 
riwer llnt;.3r'.*»cfclne the initial £5-3 ia parfor=H»d by infantry  iroope 
wttr. -;v,iiwvr H*ci»tr-ucc just &• t*» *n assault rwer oruasiatf.    n» 
G.i*. ,y fire  ia reuevod fruu the ..iae field rvad the bri<V.ei.ead en looked 
00 tr»« fftr aide,  asocial tr >oy» «*„*,* aqpaipcuut eniAZfr-e the gape for pa*»- 
«Cc si- taake and v«Mclc»,    Only t .0** arena ueodod In the  initinl 
naw-.lt n_ni support  if tt-»» aiamilt ore cleared. 

£. aft.r th    «s«*<valt forcee h?»Te drivtm bvy-»»d the -sine fKld 
*n# h«ve auaoteaiv^ly oetebliihci n no* H~e,   the r«nr echelon troops 
clear ted _,inu» fr'O those &rt>-a which %re requiro-- for i.vedlate use. 
ruricer ~ine elearnjica ie carried out by renr echolo»» troape A* nscded, 
Givi)l\a lnbcr uay be aopljyco. f >r aine c i&,*\ra:.co of Areas for civilian 
•i»e.    this ia usually dene uniur    ilitary aupcrvisioat 

4. Techniques of bronchia* *ai cle-ri.v: r:ir.c i ieida ore gt?en 
la paro^raaji 60e 
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JfcTEO&ITT FOB MISS LATHS 

The United States position way be summarised as follows: 

a*    mines ere an integral pert of our military ^eens*    the eon- 
smsder should be given the latitude to use a&nea in such a nenner 
as to l«nd the aaxiaun of affectiwsesa to the ov-rall system    He 
should be restricted only whom his free ute of nines nay inpose undue 
restriction oa the operational plans of the higher eosKandor*    If 
mine use oust be restricted It should be done by positive statement 
of the higher commander*    Thms« the company cooaander  Is permitted 
the eee of  single, readily detectiable sines for yds local  security; 
the battalion or regimental cessaander is peraitted "the a.re of more 
complex sine fields around his defensive oosition and in the local 
areas between the positions of the smaller unites    the <iUi*ion coa- 
nsAder is permitted the use of the most complex mine types to cover 
these areas ef His defense not protected by troop dispositions.    ~n« 
full development of any ef these nine usages,  if likely to interfere 
with the planned operations of the higher cosKiander, must be controlled 
by positive restriction* 

b*    Four functional elassifieatlons of the uses of mine fields 
are Tecofaised.    These and their primary identifying characteristics 
arei 

il)    Security mine fields used for close-in protection and 
warning to small units in the battle position,  in a rear area, or 
an en isolated mistiest*    Hinee used in this field must be simple and 
readily detsctsfcle to permit ready removal*    Company or higher com* 
menders say authorise this mine field* 

(2)    Defensive mine fields are meed around defensive posi- 
tions or to protect the flanks in an attack, within range of email 
assss) to   •analyse the enemy and delay him under the fires of the de- 
fender's weapons*    This field will owe its effect primarily to the 
weapons of the defender *    Battalion or higher eosssmnders nay authorise 
this -dae field* 

(5)    Barrier mine fields are used in the gaps between the 
defensive dispositions in larger unit defenses and any or nay not be 
covered by firo*    Sinew this field wast delay the enemy until re- 
serves ean be brouj&t into position, it is characterised by the sax- 
issua Jifficuity of breaching end great diversity ef sdne types to 
enable the ninos themselves to afford the field protection*    Division 
or highar cozcumder* may authorise this sdn« field* 

(4)    Interdictory mine fields ~re used in tho cn*-yf« rear 
to harass ?vL- or to dtfny hir. use of local areas*    This classification 

i 
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include* frieradiy wine tieldi which have bear* overrun, auiaar.oa    fining, 
bo^by trap*, and other such sin* U-Mtgea*    It a*y inclix** aerially oa- 
placed si^oa or mnee of ej7y type. 

£»    ir.y of the functionally classified alae fields a*y conwkin 
ar.tio«pnibioa*, tartlairborne* antitank, antipftrecnnel, or antivclviclo 
a&nea aa appropriate* 

d.    The ground eoanandar aa»at hswa the authority to restrict the 
uae  •:? aerially eapl*ced sines &• neceeaory to prevent undue hindrance 
to Ma 'planned operation* 
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Aerial EagdJ&sa&aaA 

Aatilift Sevice- 
(Aetivat-e) 

Barrier- 

Barrier Plan- 

Barrier Systen- 

Booby Trap- 

Brctichii^-(Gapping }- 

Danger Area- 

De&sSty* Area- 

Density, Mine Belt- 

Density, Mine Field- 

Iictcctaar": Mine- 

BfCLOSURE 4> 9*-mmm& A,  PAiErCBB 

flLOSSABI 

Aerial emplacement is the act of install in,", laying, 
or sowing Bines froa aircraft. 

An'ant 111ft device Is a device arranged to explode 
the nine to which it is attached, or to explode 
another nine or charge nearby, if the cine is ncved, 

Arslng is the preparation of a fuzed nine for opera- 
tion. 

A barrier is a series of related obstacles across an 
expected avenue of eneny approach. 

A barrier plan is a plan for a barrier systeo. It is 
designed to supplenent the tactical plan. 

A barrier systeu is a series in depth cf related 
barriers. 

A booby trap is an explosive charge, either a stan- 
dard nine or an inprovis'-'d charge, which is exploded 
vhea an unsuspecting person disturbs an apparently 
haraless object. 

Breaching is the enployoeni of any available neons 
to secure a-gap through an eneqy sine field or un- 
faailiar friendly nine field. 

The danger area is that area outside the effective 
casualty radius within which personnel nay becooe 
casualties IrOQ fragrssnts. 

The area density of «i nine field is the average nuefcer 
of nines per snuare yard of area. 

Mine belt density is the nurifcer of alnea per yard of 
tieee* . 

Mine field density is the sumaticn of effective 
densities in a nine field. 

A nine detector is a device capable- of reliable loca- 
tion of specific nine types.    Detectors usually have 
a specific application a»d very definite limitations. 
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DetectOT-Eradicator- 

Dirty-trick Dcvice- 

b. detectar-eredicator is & single derieo which ccc- 
tlnca tbe functions of a detector and eradicator. 
(See eradicator). 

A dirty-trick devica is a Daaufacturcd booty trap 
such as an explosive-filled flashlight, fountain per... 
pencil, or other such article which explode* vben an 
attempt la oade to pot article into norml use.    Rifle 
cartridges filled with a high explosive, or a hand 
grenade with on Instantaneous fuse arc also examples 
of di*ty-trlch devices. 

Effectiv* Casualty 
Radlus- 

Eredicator- 

The effective casualty radius la that distance with- 
in which 50 percent of all personnel becouc casualties 
upon detonation of a nine. 

An cradicator is a device designed for rapid breach lrg 
or clearing of nine fields.    Exaoplee of this device 
or* the snake,  flail, plow,  roller, and let-clearing 
device. 

5 
t _ * 

Floating Mine Bet- 
(Booc) 

Fuse: 

fuse, Antl» 
dlsturba&cc- 

Fute, Blsstproof- 

Fuxe, Chcsaical* 

Fuse, Elcctricai- 

A floating nine net or bnoo is a devic? suspended free 
cables or floats located upstream of river-crossing 
operations to stop or explode floating nines. 

A fuse is a device for Initiating the detonating 
action of & sine. 

An antldlsturbnuee fuse is one which functions when 
OOved otr disturbed. 

A blaetyroof fuse is one which cannot be initiated by 
blast pressure. 

A chant ml  fuse is one which functions when a chcnlcnl 
sepals is broken and the chenlcal eooee Into contact 
with the explosives. 

An electrical fuse 10 one which functions when an 
electrical circuit is dosed and fires a detonating 

Pise, Influence-* An influence fuse Is one which is actuctod by the 
properties of and the prcarinity to the target re the r 
than by physical contact or pressure. 
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fuze, Mechanical- A ncchaaical fuze 3Us ^r*e which is fired by a nechani- 
.. cslly released- strijter. 

r«*»iiJig» 

Marker, Auxiliary- 

Fusing is the act of inserting a fuse nsseahly into 
a sine. 

An auxiliary Barker is an ioprorised aarkor such as 
a burled gas can or a pile of stoaes used, as a nine 
field reference point when a suitable topographical 

sarker is too distant froc the else field for 
accurate reference,    The auxiliary marker is usually 
referenced to the topographical txnrker and the corner 
of the aine field. 

Karkftr, TonagrapMcal-A topographical corker Is a pernanent terrain feature 
or installation that is easily recognized on the 
ground and on a uap that is used as a reference point 
in locating a nine' field. 

Marking- 

HiaB- 

Harkir«g in a peons for delineating the general area 
of a aisss field and the approaches and edges of a 
nine field lane or gap. 

i   i  •       '• •  - 
A nixm is as encased explosive or other natcfial de* 
signed to destroy or danagc vehicles, boats, or air- 
craft or designed to wound, kill, or otherwise incapa- 
citate personnel.    It nay be detonated by the action 
of its v let in, by the passage of tine, or by con- 
trolled Beans* 

Mine, Astiairbeme- 

Mine, Acti- 
sqphibious- 

An antiairbora^ aine is a sine designed to prevent 
or hinder airborne landings by damaging ar dest-royinc. 
aircraft and its occupants and by killing or wounding 
parachute troops either while airborne or upon landing. 

An antianphibiaus sine is a nine defl^fed to destroy 
or disable aj^hibio-us vehicles, landing craft,  or 
other boats during seaborne or inland-waterways opera- 
tions. 

& isable pe reCCSe 1. 

Kin*, Ajitirsilway- An ontirnllvsg &iae is a nine designed to destroy or 
iaoage rsedfbcdLs, locomotives- or otSwr rolling stock. 
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Mine, totivehieular-    Aa ontivcbicular aiae is a nine designed to destroy 
(Antltraasport) or disable lend vehicles ether than tanks. 

Kinc, Amor-piercing- An cmor-piereiiRg aiae is a nine so constructed that 
its blast effect, upon detonation, will be concen- 
trated to perforate aroor. 

Hire. Blast- 

Hiae, Chenicai- 

Kins, DUCTS*- 

A blast nine Is a nine which is dependent u}«on its 
blast effect to produce the desired rv*ults. 

A chenical nine is a nine containing a toxic cas, 
incendiary agent, or other chenical agents.    Its 
purpose  Is to destroy or daaagc rehicles and kill 
or disable personnel through direct contact or 
cheated reaction produced upon contact with equip- 
ncnt or supplies. 

h *'tn-j nine is an inort, slnulstci nine designed 
for deceptive nine fields. It nay be nadc cf any 
available naterlol. 

Mine, FragncnTatian- 

Mia*, General - 
Parpoac- 

Mint; Xnprovisol- 

Mia«, Practice- 

A fragmentation nine is a nine which is constructed 
in such o naaaer tfiat, upon detonation,  it viD 
project frugacnts and shrapnel. 

A general -purpose nine is a nine designed for cn- 
ployrient against aore than one type of target. 

An improvised nine is a nine which is node of any 
available nnterials.      laproviacd nines arc used 
when standard nines are not available or ore in- 
capable of produciag the dciired results* 

A practice nLne is a replica of a standard nine* 
It has the sane features and weight cf the higfc- 
explosive nine.    It is constructed to eoit a puff 
of gaoke or aakc a noise to sinulate dct coat ion. 

Nina, i-Yobeproof- k probeproof nine is a nine which iw not easily 
detect->ble by probing. 

Mine,    Hlvar- A river nine is a nine designed to destroy floating 
bridges,  fixed bridge*piers, and ferrying equiptjcnt. 
they oust be released upstrean and floated toward 
etieny rivcr-cr^sing oj.erat ions or anchored ir. areas 
of 70soifclc cnero* crossings. 
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Mint,  Tr.nJr.-disatllae- A tank-disabling alne is a oinc capable of causinr 
sufficient dnnnge to a tank to require second echelon 
•altrtectxftet. 

Mine, Tank-killing- 

Kine, Training- 

Mine Belt- 

Mine Ciearing- 

A tank-killing nine is a nine capable  of elialnating 
a task fran current operations by rcquirixc baae 
nnintensnee or replacement, and by causing casual- 
ties oDOBg the crew rwribers. 

A training nine is «i inert replica of a standard 
nine used for Instructional r-urposca. 

A nine belt is an area containing nines lr.id to a 
pet tern.    A nine belt contains  one or ncrc nine 
sections and usually follows an irregular line. 

Mine clearing Is the detection and renoval of all 
nines within a nine field. 

Mine Field- 

Mine field, Antl- 
airbomo- 

Min* field, Antl- 
anphibious- 

A nine fiold is an area in vMch nines have been 
<•;-.placed. It nay contain nines or other explosives 
laid according to a pattern or without pattern. 

An antlnirbcrne nine field is a nine field installed 
primarily for protection against airborne attack. 

An antionphlblous nine field is a nine field in- 
stalled prlnarily for protection against ouphibioua 
attack. 

Nine field, Antl 
personnel- 

An antipersonnel nine field is a nine field consist- 
inc prlnarily of antipersonnel nine . 

Mine field, Antitank- An antitank nine field is a nine field consisting 
prlnerlly of antitank nines. 

Nine field, Barrier- A barrier nine field Is a nine field of considerable 
nagnitude installed to coapletc the overall defense 
pLrm of larc« units for a prolonged period. 

Mine field, Deceptive- A deceptive nine field Is a slnulatcd r^ine field 
used in place- of other tyje lire nine fields or 
In coa.Usr.ctior with then to econonlzc on tloc. 
labor, and natcrizl*. 
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Defcnsivc- 

!:inc  f:cl<!    Gap- 

Mine field, 
interdictory- 

Mine  field.  Lcnc- 

A dc-fer.slYc nine field is a cine field installed 
to iopruwe the dcfcnelT* positions of battalions, 
roginerts,  arid divisions. 

A uiae field &KQ is a. lone through a ttfiac field 
resulting fnc a breaching operation. 

An interdtetcry nine field  is a nine field which 
hinder* eoeny use of an area or route.    It cannot 
noraally be protected by supporting jround fire. 

A nine field lono is a passage through a fricr.cly 
nlns field.    It con be clear of ~ine3 or it nay 
contain vines equipped with rsnote control devices, 

Mine    Scctioo- A nint 4ectlou te the basic elenent of a pattern 
nine field.    It Is that part of a uiiie belt which 
is laid without chanrc  lo. direction. 

Ki«e field, Security-   A aocurlty nine field is a cine field which pro- 
vides local orotection for snail units. 

Mine field, Strategic- A strotecic nine field la one to located, or of 
such extent that it» prlaary effect is of strategic 
significance.    A strategic nine field is Installed 
aoraclly by direction of a theater or higher eoacan- 
dar.    A strategic aiac field xst:j include a nuabcr 
of snallcr coupancnt fields, any or»e of which nay 
be priaarlly of tactical interest. 

Klae field, Tactical* 

Uoutrui Laat ..xi - 

Ko-Xlnc Arca- 

So-Kinc Llae- 

k tactical nine field is ooc la which the prinary 
application or effect Is of tactical significance. 
A tactieal nine field is installed by authority 
of any cocoaadcr. 

neutralisation Is the act of rendering a olnc In- 
effective, by destroying,  renoring, or dlsaming. 

A no-oine area is an area outside and beyond the 
no-nine line designated by ground forces within 
which aerial trines any not be enlaced wlth-ut 
clearance frco the ground forces. 

A ao-ainc line is a line ficelgaotcd by ground 
f- rccs bcyorvd V.ts liifc* of cont-jct vrithin 
which ocrtal ai&cs r:ay not  W cir.-Loecd with ut 
cir-'-vices TT-XI the rprrand  f TTT*.    This line is o 
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'- vz -.:;•; le- 

Pattcrn Lnyinc- 

Plant^r- 

Probing- 

r.ecow leg- 

Sent tcr«: Laying- 

Self-destruction- 

prccoutionory neasurs to guard against accidental 
aerial nining of friendly ground forces.    The nine 
liac should be easily Identifiable by terrain 
features free the air and  the ground so as to prc- 
rent confusion. 

Aa obstacle is an artificial or natural obstruction 
that hinders,  stops, or slows down an advance. 

Pattern laying is the placing of individual nines 
in a fixed relationship to each other. 

A planter i» a acchar.ically or hand-operated device 
capable of rapidly laying standard or specially 
developed antitank and antipersonnel nines. 

Probing is a ecthed of detecting nines by pene- 
trating the eertb vith a sharp instrument such us 
a bayonet or standard nine probe. 

Removing is the placing of nines by aerial or 
groqnfl operations to close gaps in nixc fields 
node by eneny penetrations. 

Scattered laying Is the placing of nines in a 
field without regards t; pattern but to a specific 
density. 

Sclf-dcstrtfecticn is a neons of clearing a friendly 
cine field by the use of delay fuses within the 
nines set far detonation at a predctcmined tine. 

Suspect Area- 

Sweeping- 

A suspect area is a locality which is believed to 
contain nines. 

Sweeping la the use cf standard nine detectors for 
detection of nlr.ee. 

Sympathetic Cctcnation- Sympathetic detonation is the detonation of one 
or norc nines Induced by the explosion of another. 

A traee of a nine belt Is a real or imaginary 
line parallel to the longitudinal direction of 
the belt. 

SECRET SECURITY INFORMATION 
— •--   ••i»j|"i)u~iwp«*—im.""•fti*"*',ygB" 



SECRET SECURITY INFORMATION 
1KCL0SUHE 0 5 

*l*h    2 IS kill 
FIELD DENSITY 

. Yha optiama density of a eoepltrted minefield is not subject to 
a fixed answer.    Optimum densiV.y depends on support fires available, 
enemy capabilities, tyr* of terrain, type of nine and fuse, and re- 
sults desired.    As discussed below a density of one mine per yard of 
belt trace is detensined to be th*» winiwa acceptable wnen using 
pressure actuated nines in belts covered by fire.    This may be in- 
creased by additional belts as the situation demands and logistical 
capabilities penults. 

BELT DENSITY 

The density of a nine field is defined «s the average r.unfccr of 
sines per linear  xit of length,    Density has been generally accepted 
as the moat important seasars of effectiveness of nine fields.    The 
concept of ~lr,o field density has never bean United by considerations 
of depth of field, nor of arrangements of nines within the field. 
Actually, both depth of field and arrangenents 'f air.es within the 
field are independently, of ioportan*. theoretical as well as practi- 
cal affect In determining .-sinafield effectiveness.    These effects 
are obvious * pen logical examination and are susceptible of aiaple 
mathematical proof*    The sore iaportant practical effects of arrange- 
ment of sines within a f laid have bean previously- discussed.    These 
effects include 'hose of the sympathetic detonation range of indivi- 
dual mines and eaaa of hostile breaching of the field.    This particu- 
lar discussion la primarily concerned with theoretical considerations. 
Three eases are believed representative of the range of conditions 
normally enco-mtered In minefields; first, mines evenly spaced along 
a single row; secondly, mines evenly spaced along multiple rows; and 
lastlyk mines distributed truly at random, or In such a manner t.net 
they amy be considered to be Individually end collectively positioned 
at random.   For eaeh of these thrcs cases the effective firing width 
of an individual mine, the vulnerable width of toe target vehicle md 
the density of tht. Boneiield will be assumed constant. 

(X)    'iHsVT ftr Welg.    It Is obvious that if nines are so 
closely spaced ..lor.* a sdxigie row that the target vehicle cannot avoid 
encountering at least one mine In attempted passage,  thsrn nine initia- 
tion Is certain and no probability analysis is required,    however, to 
permit o^wkrfson among the three cases of nine arrangectnt the follow- 
ing matht-atical interpretation is nade: 

ti 
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(2) Multiple Row Plaid or Beit. Tho closest physical spac- 
ing of sines In a minefield ».hieh ia possible >dthin tn* licit ttior.s 
of sympathetic detonatiun range la that wher «LI mines withir. any indi- 
vidual row ars spaced evenly at sympathetic detonation range and suc- 
cessive rowa are offset or displaced laterally one half jtlne interval 
from adjacent row*, ao that sympathetic detouat±v>n range ie *ust ex- 
cceded between etLnes in .idjacent rows. This arrangenent ia ir-precti- 
cai because it would violate uniform density. TY*t individual offsets 
of all tit* rows in a nine field oust result in an approximately even 
spacing of individual Bints whan the locations of such mine* are pro- 
jected upon the linear trasa of the field, the nearest practical 
approach to the extrec* effectiveness of the single row field as re- 
gards attempted passage by a single vehicle is, therefore, the field 
In Mhieh proper offserta are observed with spacing between rows such 
thrt sympathetic detonation range is not violated. When these con- 
dltions obtain, and even though spacing3 of Individual Line rows be 
indefinitely extended, the probability of initiation of a nine in the 
first adne row ensountertid by a single vehicle, is P« - AS  (2), 

where notation is as in the preceding subparagrarh and n, U»« number 
of rows In the Minefield. Probability subscripts indicate the row to 
which th-- probability applies. In determining probability of initia- 
tion of a mine in the second row it is assumed either that the approach 
is approximately normal to the row, or that the wdstanoe between iidja- 
cent rows is so great with respect to terrain, vehicle driving charac- 
ter istiCM, a&d cine laying insecure*I*a that the direction of approach 
to each nine row is an independent event, /he necessity for accepting 
one or the other of those assumptions is necessary because when mine 
rows arc offset from adjacent rows the practical possibility arises 
of the vehicle straddling pressure type nine* or passing between in- 
fluonee typ-j nines in -11 rowr. However, either of these aasuaptions 

i 

t I 
1 
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Let    Pi m  prcb-ibiiity of initiation of i misc by one vehicle. 

f • vulnerable width of the target vehicle in yards. Varia- 
tions of mine and/or vehicle characteristics nay be considered 
in this value. 

d « density of the minefield In terns of nines per linear 
yard of sdnef ieldu 

Then, the probability of the initiation of a mine by a single vehicle 
in a single row field is t\ » fd (1) and ia a certainty for /alues 
of fd s U Practically, a single linear row of mines is tactically 
worthless because of simultaneous sympathetic detonation of all other 
mines in the row upon actuation by a target of any nine, and also, be- 
cause of extreme ease of hostile breaching operations. 



•MM 
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Is considered reasonable and wholly acceptable since conscious effort 
will b* aade to site siacfisids -o that hostile approach will be generally 
perp^n«1icular to the field, and even if approaches ->jre rr->t perpendicular 
to the field, three factors tend to increase prohaoility of nine row 
effectiveness.    First, practically all nine row offsets established by 
pacing are apt to vary rather than be strictly geooetrioal;  secondly, the 

! effective density of each Individual sine row increases as the angle of 
approach deviates free the perpendicular; and finally, the approach in 
ouch a direction &3 to encounter greatly ir.cr-ased sdnefield effective- 
nes? *.a equally as likely as the "straddle'' approach.    Therefore,  the 
probability of initiation of a oine In the second row nay be accepted 
as: 

i 

i 

and In tho laat rowi 

=j".d probability of initiation in the field as a whole is: 

P< • K  ± ?.  i. —P. (5) 
•i'\*ri2*-rim 
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(3)    Randoqfflne Fields.   When the arrangooent of nines within 
a minefield la such that the mines aay be considered as being distribu- 
ted individually and "cliectivaly at .andoc;, the roisson Law of proba- 
bility applies.    This law applies todetermination of probability when 
the nunber of trials is large and the probability of the occurrence of 
the event for -tny one trial is extrenely small, conditions which certain- 
ly obtain when a -ehiole ancounte*'* '% trul^r random nine field*    Practi- 
cally, such distribution would require very deep sine fields in order 
that target vehiciv approach to any individual ndne could be considered 
e* an independent, event.    Tha Iqpracticahility of laying stints randooily 
in the field ha   u<«. discussed however, put tern nle« fields 
do not ray aturially free those randomly placed.    Aerially emplaced 
mines t*ay   .; proccn s.oh arrange»:nta.    Using previous notation and intro- 
dudr ^: V m total nusber of nines; V • width of field} k is the number 
of mine initiuticne} and o - natural logarithm base; the probability of 
th* initiation of a single cli.e in a truly r ii.aw. .luiflcld nay be deter- 
mined as follows:    The Fclsson Law ••.-pressed 'in previous notation for the 
occurrence of   k   edne initiations within a raridcn field is: 



SfcUtfcT bttumix wruKMHiM^, 

P(W,i) "<-£— • - gf (6) 

Expressed for no cir.t initiations, 

p/    «> » &* M -Hf C7) (o,i)      JL  e . Sf u e - »• 
o« 

Than 

?i - 1 - e -"§1 « 1 - e " ** since d = §        ^ 

U)    Illustrating Prcfclcaa 

(a)    Ontinuo Density Fo-^r Row Mine Field.    What is the 
probability of Initiation of a single pressure type mine by a JS 111 
tank in a single passage of a four-row sdnefield laid at a density of 
1 sine per yard of front? 

t - 1.39 yards 

<S • 1 mine per yard of front 

n » 4 rows of nines 

P,    - a J?. g a s .35 

F x  s u - ia22jUL) \i3? BJL « ,23 

P.   ~ M . at??. * 1^   UiLi-i r    .^ 

ri^ s U - t      > ^       - .»» 

Pi « Fix * % + PX3 + %«•»+ .23 + •« ^ .09 , .82 
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£^)    0?t:ism^ Deaaity &cx.d3a Hint ?!&!&.    Kte&t is the pro- 
fe&Mlis-y ,3.1 u4*'ip-*****-*•'»£.-.&*fefie pwraitur© t^Ss *:iue..fey**.'JS.' Ill  task..in 
*\ aii^ie- P*SI«VB;'» of a-rfc&ioo '.sis* field laid %o & Ceasity -if 1 uin*. -per 
.y-ar.,; rtf *r»ntf ••-   ";   -    - 

d • 1 tiiRK p&r y»H" of trout 

f - *-39 yards 

?< • I - e ~& • 1 -     ,    1     „. s 1 - .2*>9 z »?5 
#1.39 x 1 

(e)    High .Density 31^ Bow Hias ?i»14.   ¥fc%t is tte proba- 
bility of iititiat-ttm of-a single ^re»»^jpf; tyj* wise by a JS III  tank in a 
siagl€ p?WB4«^e- *>f a sis-row win© fl^M MM:*ta dsnaity af 3 ain«a-p«r 
yard of frost? 

f * 1*39 ysp*r. 

d»3 oises p^sf .yard' of front 

n = 6 rows of aines 

Pi    r l.Jg a 2 * -**5 
* 6 

F,   r (l - .695) 2 .695 s .212 

Pt   - (1 - .695)* 2 ,o?5 z .->65 

Pt   a "(1 •- .695)* x *i>9$ r *O06 

».    _ /t _    £a«.*5 *    Ace _   «v>? 

<«*)    Hk»   Ptnaity Baados Kino ttald.    Wb^t is the prab&Mli-, 
of JnltiAtiun sf * #in«*:l» pressure type niao by * JS III task in a «ic :« 
p*«s«£t at h rral-jr. nias ?t*j4 laid te A density »£ 3 nf»*s jser; y*sr4 -a 
f*we*t 

;. - *i uir.«3 r-Ht-r yvrd ">f front 

£ » 1.39 yards 

5 
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P$   Mseussios>    The SSK»V« coapat-c.tions sis®* th-.i, for practical 
purposes,  the differi.ace in probability of ain^ fcnltis.tssa between a nine 
belt laid st rS3n€tS3 sad one  I'iid is S»Ht, both kv;^, the  sane density, 
.is    of so tgcmX importance, Oeiac,. only sligatly hi* her for the field" laid 
is rows,    fissrefore,  tfee  fcfcearefftle*£l gai*i if initiation probability which 
results fnn pstfcsttsn layir.*- is  ct nir,*>r tnt|»r**Be»t Fig.  1.    The pro- 
•s&tsVity of a kill is the probability :?f killist£ the tr.sk Is the event of 
^jssISi |al*4*tl«a far ttifc^s whicsi &r* not capable of -tikiac & feill for 
•$*¥ * laltictlon.    This consideration is of ao importance for nines now 
sur&ilabie fjr issue, -unless £h%y G.re used in Multiple or with explosive 
iaer«;«ents.   It r-. rains t© e^tia&te the oy-tiran density for nine belts 
laid *rit-a present alaes.    This optirtan density is %h s*  iensity for which 
as increase in density will aot reive mi , ppr-ci-fcle increase in P^,.    The 
density id plottei ia Tig,  2 as ageless against the function F^ s 1 - e ~*d 

for v&lues of f b--sed on tat JS 111 tank.    Conpar^tive carves for the JS 
III, the *3**/85i asftd S#*o tanks ~ru shows in Pie. 3. 

A eonp^ilson •.f the differences frou ?ig.   > follows: 

Iacreage in 4 

Pro?*   -            To 1 
0.0                 0.5 
0.5              l*o 
l.o              1.5 
1.5                 2.0 
<t.o                2.5 
&3L .         JL$ 

0.50 
0.25 
0.13 
0.06 
0.03 
0.02 

?3r JS III tank 

II is seen la "Pig. £ th t for a density of 1, Pj, = 0.75 **hd &» increase in 
density of mm h*lf asias per yrd of front will produce -"\a Increase ia pro- 
lability of sfafc   ioiti tian of only 0.13, fa3Wt« I.  -This 5»j# increase in 
io#i4tic%i rsquir*a*ats for -into Is not juatiftc*. by th*. snail increase in 
probability of rine initiatian realised.    ?:*r aeclwtiifflsl V'=yin£» or paced 
spr-ciai: ia rawa,  a rdne S#it ol -tore &a& four r3ws of ii-o or ea.ulvr.leat 
nines will pro luce a probability pjf . niae initiati >a -•* 6.1 l»ast ?5* JSjgitfitt 
the JS HI wi*& th»; -aa.Uty'is"1 aisc p%S y^rd Sf fr^nt.    Ifore refined 
.-wtbois of ;ia#lysi» wrs r»ot .juatlfi-l ^c.-«se the isr.siti^s will v^ry fror.. 
ths s&.#i ia prattles -*.a« f» *h? d-ci^icias ani)S;4a tttt field by the officers 
in efeSTfe of th# «ork.    the ^ecieic-a* <*s to the aj»bcr "if fesXtp ia the 
ftfla will r:\ty; tht osas*ty af the field by i&creuects ^f 1 niae per y.rd 
At frJBt.    Tfe "sonsider-.ti^«   it th*; effect of'•*• •••fHl''--c^-n~Viderl-s dfecisioa . 
%    ?t.' i «vea oat- additiaaal WH furt*v.r ray^-o-rta thu »«le<rtio« of a aornal 
density of 1 at^*.. per yard   »f fr'--r,t.    ^Sditlos -f - vn fedditiocal belt to a 
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bm\% of density* cf i will prcriie ae increase in probsl»tlltjf If Etlft* 
initiatim bf .19 whereas if feJba orlctr;*! belt h*C a fcasit? ef 1.5 the 
lner&se«  in probability w'juil cnour.s t' only ,10, asS the -v^r-al :-. Vvxr.tvrf 
si  the*M-tifci-d ~»r» iensy baits vjul-i a©£KSU to only ,3<,  an c-tru.t.iy 
Wis'.ll return to t*£e#t¥e far •approximately half eig*£a tins effort *I»KS 
MSppr$&  is  t«m8 sdf ironb&rs ef rtieea a&3 tha gipmieal  work af ir.sV-liation. 
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SECURITY ^FORMATION 

MDfc PaSTOK 

i«    Stsa&'urd AflU^flfc y*ttcraa> Ba»4& on the niniaup *cce:*table density 
cf one cine per yard of front ani  the syapathetic lotocatioo r&urf-e for 
current press*r»; actuated nine a   >l four yards, a basic four raw prttern 
h*s bet*a derived*    egain b eed on the /our yi»rd *yrp.-itri*tic detonation 
range,  a practical ainipua s - cia* of four yards between rows *)as esta- 
blished,    It was felt that a belt of this Halted depth would be relative. 
1/ tickle to breach with aatnult techniques.    Hovcver it vat also r«co,^ 
ill ted that the belt ahould be limited in depth • - slninlte th.   suscep- 
tibility of the belt to passage by tanks in CJIUSBI, each passing around 
AS the one ahead was stoppea.    To eoaprcnise »-h»#*  l*z requirements the 
basic field was designed with 6 ynrds bctwocr. the first >-jvi sucond row, 
6 to 15 ;••* rdc totwoen the second   -r.i third,  -u— 6 between the third and 
fourth, wi overall depth of IB to 2? yards.    Tl.3 aininun variant to this 
pattern is 4 yarna between, rows,   12 yards ovcr~*l.    Tho rwxiaua variant 
is i> y >rd* between rows, «o yards overall*    ^----.  •> tterr* is desired for 
use prJy\rily TAare it cm be coveted with fire    bue to its sonewhat in- 
creased susceptibility to detection -r.l pass-, c    '.   it not normally rocoty 
a«no*d ror use nm cov/t-rwa t/ * ^*o» 

: 

(a)    Antipersonnel rinos a»y be ueed superi , osoci uu antitank nine 
belts or used by theueolves in belts either in conjunction with antitank 

* belts or clone,     Jwn patterns are provided for antipersonnel mines*    These 
are the triangular patter^ fc.   wrlp wired antipersonnel qinea and the pre* 
ssure pattern f->r pressure activated antipersaent'V fines. 

(»>    She trirjvular antipersonnel air,* pattern is fully described in 
**• $*J2 aac need act be further discussed in *his report* 

(o)    2ne pressure nctunWl ««rjf«Terso5n«»l pattern consists    rWrily 
of pressure type antipersonnel cinos lai<* ii *>- *s«ay siu« c-f 6f»»r«- 
:o line clone lines perpendicular to the reference lino «na At six foot 
intervals.    One or acre nines .v^y b* piaoeA aloat *'"ch poroeniicular line 
•t various intervals to obtain desired density*    The distance of the first 
nine from the reference line varies b»t is never less  th»n six feet aid 
usually not aore than 30 feat,    She snae nunbur of nines is ..orally panned 
ftloag each perpendicular line to un in to in t. uniform suction density bul the 
au»%Uy  -f a section ory b* increase! where the belt passes thrcu»* « aors 
iik-V*  are* for ea«ay attempts at penetration.    ? ip virci nisoe -a-y bo 
usea as the furtherr^st uine on «rery fourth or fifth porycmiJcular to r*ld 
ii» . irlag wnrriin.-. of peo»tratiat« 



Ik   .: 

SECURITY INFORMATION 

3»   Mlscelktneous Coogideratisns 

£•    SE&SB 3B£ifi&*    ^"^ fields covered by mil i.- -•- f?.r» should c 
laid tc a psttern in belts rd:cr. -Jr.o area to be sdned i. <   'v«isive*   Pat- 
tern laying by drill is core tdticLutl, fives greater 17,   :» i*u»ures 
adequat* coverage snd proper density* 

StarxSard patterns provide a Deans of uniforr* trsir- .„. and office 
flexd ©porailons.    The four row pattern for pressur- tcUv  '•> antitank 
Bdm-s, anc the triangular pat torn asd the pre?sure patt-       rv ir.tiparao 
noi sun: a a• »tar»uard#    The antitank aine d xisity of t&e      * ew pattern 
one czln* par yard of care belt trace* 

b*   Konnitan£ard ratter" Mining;*   Under c*"*a?.r; 3c*di*i JSS patterns 
ct;*or thvi those wnicr. aj« standard should be asud*    Ib= c=r=l5~.ir*us whiel 
would affect a docision to lot t»> other than stanriard pti ..m* arei 

(.-)   Shortage of sdncs* 

(23    Restricted areas (m*d Mocks, defiles,  -^ili^- -- 

The inr.i*nuity of indivi'tu^Ia &n£ their tooo#led£e *£ *.    w;,r,ain and 
the unease taotics should be    -«*1 to devise }«•* mc f\.r      -   -»re it 1*' 
doeaod if.advisable to use tiv     . r.i.ru patter?.... 

c«   Sea,tyrod iiifd.nK»   Scattered sCnlng is define-i %3    .-•'.:/- -c,mnfi 
of individual nines without regard to thv location of urj ~u\«r iaalrldus.; 
nine*    Iho only exception is tivit one air'  nitould fini be , -'-*      thin the 
sympathetic doteaatia-   rew*e of SJWUV*'* sieve*   This da-Ttancs for to^*s ^« 
**<»rt"c '4P to 25 lbs of ext xosive is foor yards* 

Scattered »   ..*,.» shouic bo urod when areas not adv^Ately ccvored 
by the f m. are t J „. interdict.*:.   Careful analysis ef tcrrf.Sn for li«*i? 
avenues cf approaoh and altemctc r*v*.z wust ***. mde fcr tr.ts aei»*ad te 
be of real vaiue*   *^ *£ *3£2 ii£vn ce botaoen sines is - y&rdst the ***2 
eua shoeju rarely "?.ce<~ If yards but cay be gro*-.tiy oxtenri^d in recto 
MU3&*i£* 

d»   Route klnlnc*    The eost likely routes a* inpreer^ fcr -tratorod 
vehicles net undor attack will ha, tfe* roads*    httrt-a* in*, f^*.^ ma extra* 
*i2k .etturui in dr«mtf* acJ ielay by using sines cither rwt.Ured cr in 
aoc>^tanderu ^tt-^ms on *heso routes*   Coacr***. rc*l3 aust b<i broached b 
wxpieOi-re5 or ainec pi»o»r vjy tBcncUing in frar tha -id«*    Thin trttord.- 
nous er ^xrvel roads »ny be scarified *y rVvt irw*ir5 «»r rasters* cft'iaMMM: . 
aiges r* road craters, and railrond crrsslrga are lccs.iL-*& y±rr* sines 
nay be   natailed without the aid oC axnlosiv^s nr «^_J.»-*int, 
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