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L a. This ~~Lesoons Learned!! is devoted to employment of the Ml13 
3 Armored Personnel Carrier in counterinsurgency operations in South Wetnam. 
0 . 

UJ 
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b. No attempt has been made to reiterate well known principles 
-and techniques of APC employment. Rather the intent ia to point out either 
&new applications and concepts or to expand on familiar ones which have 

ooumed a greater importance here. For example, the c;irrierof capability 
o move rapidly in flooded rice paddy areas assumes prime importance in 
outh Vietnam. 

c. These lessons are derived from the operations of two mechaniced 
rifle companies (15 carriers each) primarily in the delta region of Vie$nam 
in which considerable success was achieved during the period June throu& 
October 1962 (in this period the two companies killed 517 VC and captured 
203 with friendly casualties of 4 killed and 13 wounded). 

2. AGAINST A GUERRILLA ENEMY WITH LIMITED ANTI-ARMOR MEANS, THE 
CARRIER IS A FIGRTING VEHICLE, AND IROOPS ARE DISMOUNTRD ONLY WHEN THE 
SITUATION DEMANDS. 

a* In the typical successful use of mechanited units in the delta, 
the climex is achieved when several Ml1310 close on a sixable concentgation 
ef vc. The VC are killed by fire or are crushed under the tracks as the 
carriers attack at maximum cross-country speed, often ten to fifteh miles 
per hour even through water three feet deep in hard-bottom paddies. The 
VC either attempt to evade with the limited mobility of sampans or foot, 
turn to fight, or hide in place. Only after as mmy as possible of these 
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rp have been shot, crushed, or captured, should riflemen be dismounted from 

the carriers for final mopping up0 Premature dismounting leads only to 
unnecessary cooualtieo and needlessly oacrificeo the speed, armor protect- 
ion, and psychological effect of the carriers. In order to make maximum 
use of the mounted riflemen, the scheme diagramed in inclosure 1 has been 

-- used with oucceoo~ 

b. Just as there are times to keep the riflemen aboard, (in 
fact dropping the back ramp often would swamp the carrier), so there are 
also many occaoions when diomounting is required: 

(1) As mentioned abovep in mopping up after an assault, 
prisoners muet be secured and the area must be eearcmor VC hidden in 
the reeds or under water. This task is moot efficjently accvmpliohed by 
carriers and diomounted rif lemen working together D 

(2) When terrain obstacles preclude finally clooing with the ’ 
VC, a dismounted continuation of the attack should be started immediately. 
Often the carriers are able to fix the VC with machinegun fire while the 
dismounted elements continue the attack, 

(3) When the mechanioed unit is unavoidably halted in ati 
unsecured area, OPlo, LPlo, patrols, and local security must be provided 
by dismounted elements of the unit. 

‘.. 

(4) When special misoiono ore assigned, ouch as encirclement 
and search of a village, the use of dismounted elements is necessary; hvw- 
ever, the speed and protection of the carrier should be used whenever 
poooible, In the search of a village,9 for example, encirclement might be 
acccoapliohed mounted with the detailed dismounted search follotiing, 

30 PRIOR KNOWLEDGE OF TERRAIN OBSTACLES TAKES A TOP PRIORITY IN 
MBCXANIZED COUNTERINSURGENCY OPERATIONS IN THE DELTA. Although the Ml13 
ten operate without difficulty in e large percentage of the delta area, 
its mobility is restricted by certain terrain obstacles ouch ao’canala 
with banks tov steep for the vehicle to negotiate. The limiting effect 
of these obstacles can, however, be significantly reduced by a careful 
selection of routes based on accurate informetivn. This knowledge will 
permit crossing of each barrier at the easirot point practicable. 

a. In moot cases a map reconnaissance serves only’ as the otart- 
ing point from which plans for direct reconnaiooance of the terrain-are 
developed. In South Vietnam large-scale map cwerage, either photo- 
graphic or topographic, pa based upon recent 
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survey data do not provide the detailo needed to select easiest points for 
passage of obstacles. Thus, movements, especially cross-country, should 
not be based on map information alone. 

b. Oboervativn aircraft often serve as a means for recvnnaiooance 
prior to an operation. These flights should be mode by the mechanised 
unit comprnder and a pilot with experience in supporting mechanised units. 
Persons unf~iliar with the capabilities of the carriers and without same 
experience in judging trafficability from the air cannot provide required 
information. It must be recogniaed, however, that ouch flights may well 
dioclooe the planned action unless they are tailored to fit the exirting 
patterns of aircraft activity. Unusual air activity wer an area in- 
evitably alerts the VC. This dieadvantage can be Overcome if reconnaissance 
is made oufficiently in advance of the operation to permit the VC to re- 
turn to the area and drop their alert status. Ao a general rule, when- 
aver the required information can be obtained by other meano, ouch as re- 
cords of previous operations, aerial reconnaiooance should not be performed, 
and when recurity is of paramount importance, aerial reconnaissance muit 
not be used. 

C* Prior reconnaiooance on the ground is uou&ly limited to the 
route of approach to the area of operations. In order ko achieve ourprioe, 
the approach march often covers a long distance wer secondary roads, and 
the requirement for accurate timiag of this march ekes a route reconnairoance 
of same type eooential. Here the physical risks of ground travel must be 
weighed against the detailed infonoation required, and often aerial vboerva- 
tivn must suffice. Within the area of operations, these risks, canbined 
with the difficult terrain and the requirement for ourprioe, make a ground 
reconnaiooance impractical. 

d. During each operation detailed records must be kept of pertinent 
terrain infonnation.~ In counterinsurgency, many areas are fought wet again 
and again, so that recorded information can reduce or eliminate the need 
for future aerial or ground reconnaiooance with its risk of discloofng the 
planned attack. Care must be taken, however, to avoid uoe of identical 
routes each timetheoame area is attacked; otherwise the VC can concentrate 
his limited anti-armor weapons to best advantage. 

e* Experience has developed certain indicationo of poor,traffic- 
ability: 

(1) Areas close to river and canal banko are nonnelly soft 
mud in which the carriers sink and lose traction. 
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(2) Rice fields in the rainy season, which do not contain 
standing water, do co-in soft mud through.which the carrie~nomlly 
cannot move. 

(3) Inundated areas where reeds are. yellowish and water is 
cloudy usually have soft mud bottom8 in which the Ml13 will be unable to 
move a 

(4) Areas in which water buffalo sink to their bellies in 
the mud will stick carrier8 attempting to crossa 

f* Areas of gaod trafficability are: 

(1) Paddies with clear water and green reeds. 

(2) ‘Inundated areas where water buffalo are feeding. 

(3) Rice fields in the dry season (although the dikes 
between fields are often difficult to traverse). 

4. MECHANIZED COUNTERINSURGENCY OPERATIONS REQUIRE CONTROL MEASURUS 
WHICH MAINTAIN MOMENTUM AND PERMIT MAXIMUM FLEXIBILITY. 

a0 The mechanised unit normally gains surprise by e&ring the 
area of operation8 from the approach march without pouring in an assembly 
area or attack porition. Coordination with other elements of the operation 
depend8 upon an assigned time for arrival at a designated point at the 
edge of the operation8 area. Where terrain difficulties or limted re- 
connais8ance make an accurate time questionable,. it may be possible and 
necessary to base the maneuver of other elements (eOgoD a heliborne force) 
on the actual arrival time of the mechanisad unit. 

b, Within the area of operations, phase liner, boundaries, and 
axes of advance may be ured in the normal manner, but aaaignment of 
objective8 murt be qualified to permit immediate reorientation of the 
mechanized maneuver, rhould worthwhile VC concentration8 be developed in 
unforreen locationa. If the mission of the operation i8 seirure of a 
terrain feature or destruction of enemy installations9 then firm objective8 
are warranted o However, the norms1 counterinsurgency operation seeks to 
kill the.VC rather than to occupy a specific terrain feuturep +nd even the 
best intelligence can rarely predict with certainty exattly .+skerre he will 
be found, 

5. OPERATIONAL iOBILITT PROVIDES ADEOUATE SECURITY FOR ARMORED 4 4 The VC are known to have 
weapon8 which can defeat the M113, ruch am caliber .50 mschineguns ,and 
57mp recoillerr rifler. Althounh thir ir a limited capability at pm#ent, 
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the potenti duger c8nnot be overlooked. The threat to rrchanised unite 
ie two fold: first, the type weakone noted 8bove may be 8lrudy positioned 
in an mu of operatlone; or, second, ths VC my be given enough tinlc to 
bring the weapon8 in. Theee two poeeibilitlu are minimisad by uplolting 
tha inobility of the unit. First, the unit met not be habitually employed’ 
in J p8rticalar l ru; rather its mobility should be used to gain l urpriee 
by penetration of new arue in which the VC ere unprepwed for umchanised 
attack. Second, within an au of oper8tloae. the mechnised unit should 
et8y in a particular locality no longer than necessary and in no case more 
t&n a faw houre. 

6. AgKIAL OBSEBVATIO# DUPING ACTUAL OPEmuTIO~S IS INVALUADLE POR 
SELECTION OF KOUTES, FOR L&Xl NAVIGATION. AND FOR IMHEDIATg IloTELLIGENCE 
OF FLEETING VC TROOP CGNCENTMTIOI 
obmrvation ie me mune of nathe: 

E. Ae diecueeed in par8gr8ph 3, urial 
~~ w--m- ring the terrain informetion required in 

phmlq 8 me&mired oper8tion. This c8pabilfty is eeeenti81 during the 
execution phase of an operation for the following reasons: 

&. Delta terr8in 18 fl8t, offering only an occ8eloxul tree- or 
rooftop as a vmtage point, and the trees which normlly line celule 8nd 
l tre8me limit observation to a kilaneter or two at most. Although the 
height of the carrier itself provides its crew with better obesrvation th8n 
that of a diemounted soldier, no ground observation can 8pproWh the 
effective cover-e 8v8118ble from an observation aircraft in the march 
for VC troop concentr8tione. 

b. Even with meticulous prior reconueieeance, l aee terrain 
obe,t+clu are frequently undrrertlmated or overlooked; canal croeeie 
points are lace negotiable, mud is deeper and softer, or dikes are harder 
to breuch than expected. An experienced aerial observer can help to 
keep the unit movlag by finding by-peeeee or rlternate routu in a 
fmction of the’time required for similar action on the ground. 

c. Land nevigation in the delta ie a difficult task due to 
liutlt~~~beematlon, lack of identifiable terrain futuru, and, for 
me&nie~d units, the frequent cbangee of course nnceee8ry to 8void 
obetaclee. *'From the air, poritiom cm be determined e8elly and the 
c8rriere c8n,.,b~ oriented by r8dlo. 

< ,$” ..:..,, 
&,%apport of macbenised unite by 8erial obeen8tion is of l ufflc~en~%&portanca to justify full-tims ueigmnent of an obeerv8tion 

aircrAft to each mechnised element throughout en oparatlon. The know- 
ledge required of the crrriare~ cap8bllltiu and llmlt8tions 8nd the 
experience necessary for l ccurata eetimmtee of trafficability are strong 
l rgumente for hahltual aeeivnt of the l aen~ pilot for this tuk. 
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7. Two OR TRREE CARRIERS CAPABLE OF IMMEDIATELY RESPONDING TO A 
DEVELOPING SITUATION SHOULD NORMALLY BE COMMITTED, EVEN IF TBE REST OF 
THE UBIT IS LEFT STUGIC IN TBB MUD. In a conventional annor atfcrck, 
eiecaea81 camnitmant 18 a major t8ctical error; in carrier 8tt8cke 
ig8inet VC c8ught in the open, the leading two or three vehicle; are 
sufficient to fix VC troop concentratione of company eiee or larger 
until the ramaindar of the machanieed unit or other forces arrive, Thus 
unit integrity takae’.much lower pracedence than tidi8te reaponaeo In 
t&t 8tt8Ck againet VC in the open , there is no eubetituta for epaed. 

80 TRE MOBILITY WRICR 13 ESSENTIAL TO SUCCESSFUL COUNTERINSURGENCY 
OPERATIONS UITR Yll3’S IN DELTA AREAS IS WON ONLY BY EICPEBIBNCE AND RARD 
WORR IN TRE SUCCESSIVE AVOIDANCE OR PASSAGE OF TRE EVER PRESENT TERRAW 
OBSTACLES. Despite thorough prior pl8nnlng 8nd continuous rari81 obeerv- 
atlon during the operation, machanlsed unite will normally encounter 
obet8cIee such as ateapbanked canals or arue of poor trefflcabillty which 
will impade or tamporarlly block the progress of the unit. Prior pre- 
p8r8tlon and propar driving techniques will assist in overcoming many of 
three obe t8c lee. Frequently, howaver, hard work oad prompt use of 
8ppllcable recovery techniques will be required to maintain the forward 
progress of the unit, I 

8. Preparationa should includa the following: 

(1) Equipping uch carrier and each unit with Sped81 eqlf- 
recovery meme. While not yet decided in all details, this equlpmant should 
be eeeentially as shown on inclosure 2, Selected items, u wall as 
additional epeci81 aquimnt, should be av8ilable ln the pionaer platoon 
organic to the squadron baadquartere. The mission of this platoon is to 
support the macbanised troops in passage of terrain obet8cle8, normally by 
8tt8Chm4at Of squads. Thaee equrde 8nd their equlplPmnt must be ucamodated 
in the c8rrlere of the supportad troop; however, sufficient space for 
these ten man cm ueily be found within the carriers of the troop. 

(2) Plannad loading and diepereal of aquipeant. Tow c8bIee 
should be connected to the front ad rur towing eyee.on uch c8rri4 at 
811 tS..sIe# otharwlee, when three points are burlad in mud0 conelder8ble 
digging is raquirad before cables can be attached. Bridge balke, bloc&, 
and tools should be carried where they can be raadlly obtalnadp nonnally on 
carriare well forw8rd in the unit foreution (see photogrrph at incloeun 3 
for l towege of bridge balke on cerriere)e 

b. The following are two fundamantal principles in drlta croee- 
country driving. 

(1) The standard c8ution l gainet following tha,tr8cke of 
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prec@d$ng vrhiclu during crone-country movemm: la ~3epeci811y 8pp1ic8b18 
in the delt8. Moat cross-country routes l boukd be traversed only once, 
urd whm poesib@ the following carriers should pick their own parallel 
p8thS 0V.X fra&$=X8in, 

(2) ‘, Yanentum is vital to eroee-xxmat~ emrment in tha daltao 
l&an masantary stops should be mada only whara the terrrln indiutore chow 
raaeonably firm bottom. Many l uaae wh%ch are trafficable to a @far in 
motion will yield to tha weight of a haltad carrier and stick it .thoroughly 
in 8 matteri.of l aconde. 

C. Daeplte tha beet efforts of reconnaissance and praparetion, 
very often obet8&lee cau be passed only by using special tlllichaiquae. 
Using the Pynpower and l peci81 equlpmnt av8ilabla, savau81 ta&niqUaS 
which pve proved to be particularly effective are ae followe: I 

,I .,*i:! : (1) If a c8rriar simply becanes stuck in opan paddy, it is 
usually necessary to hook two or more additional carriers togethar to pro- 
vido anough pulling powar (sea figure a9 incloeun 41, This raquiremant 
foll&e from the genarally poop, trafficability in the vlcinlty, which does 
not give the towing c8rrlere much margin of traction to uee in ‘axtrcrcting 
the stuck vehicle. In euny cases four carriers are naaded, conaacted as 
ehowe in figura b, inclosure 4, One-hundred-foot connecti- cables are 
rued to permit in-llna pulling without requiring the second carrlare to 
tmverea the churned ground left by the laadere. 

(2) If sufficient traction cannot be provided, either la 
opan paddy or in climbing canal banke, a base can be built to lncraaee 
traction of the stuck carrier. This baee can be mada of brueh, loge, or 
both. A brueh b8ee should be 12 inches thick; four-inch d&meter loge or 
tiSLber8 can l euva tha eama purpose (era photograph 8t inclo@Ura 5). 

(3) Ccmrnon obet8clee to carrier prograee 8r8,tha dr8iUaga 
can&la which frequently separate rice paddies, Inclosure 6 ehowe tha 
croneaction of such 8n obstacle, which is normally a carrlemlength or 
lees in width. Usually tha adjacent peddiee era lnund8tad but separated 
frae. the da&par water in the canal by aarth dikae. ‘Phase herrfern 8re 
beet nagotiatad by l ttmpting a crossing at mucimum erfa epaad. In this 
manner the first dike le brokan dqwn, pannitting the carrier to ruch the 
f8r b8nk without Qmeiw aqern which .would rseult frae cllmblng ovar tha 
dike 8t 8 l bkr spud. Fitrther edimntage is that the carriar tende to 
plama a&one tha cmal without eatihig to the both%. This eiay perq$t the 
carrier to bruk through the far dlka, or at laaet to place the forward ‘6, 
portion of tha track egrinet the dike high enough for a eucceeeful ulb 1 
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(4) If the can81 or *trams 18 too wlda for tha mathod 
doscribed ln the pracedlng p8r8gr8ph or if that mathod f8118, the 
urriar will Bottle ln the canal 8nd will be unable to climb the f8n bank 
Aa effective method of providing the neceee8ry traction la rtt8chment of 
clute to the truke. These may be two-foot lenghte of log, timber, or 
8&e iron 8ttiched 8croee uch track 8t the forwmd emd of the carrier 
(sea photogr8phe 8t lncloeura 7). The clute must, of course, ba rmovad 
at tha fur of the vohlcla md ruttached 8t the front if recovery 18 not 
ccenplate. Care suet ba t8kan es to ntold damage to tha fur tr8Ck shrouds 
as the clute ruch tha ma- of tha c8rrlex. Prepar8tlon of three d8v~cae 
with pre-att8chad S-hooke will permit easy l ttachmant to the tr8cke and thus 
save conelder8ble tie@ in recovery operetlone of this type. 

(5) If the foregoing mathode l :a judged Pnfa8elble 8t the 
outset, or they f811, tha l lamlnmn bridge balke lletrd in incloeura 2 c8n 
be areambled uelw the rpproprl8te etiffenare to maka 8 pair of trudw8ye, 
uh thru b8lb wide. These may be uerd aft&r to l p8n the canal or to 
form 8 ramp up the exit b8nk, (See inclosure 8 for areaably aad uee of 
81trraillUU bdb). On dry lrnd with 811 canpoaute rudlly 8v8il8blr,- two 
2%foot l p8ne (on0 per tr8Ck) un be ueaehhd in leee than twelve minutes. 
Where the wed la known in 8dv8nce, l eeemblad bridge balke can’ofton ba 
dellvorrd by hallcopter (see photograph at inclosure 9). 

(6) When 8x1 obrtacle 18 metB 8n l etlmete ebould ba me& of its 
difficulty, and an heedfete rttanpt to crone should ba mede if 8t all 
fuslblr. If such 8n l ttampt fails, the mathode dlecueaod 8bove should br 
8ppllsd to force 8 croeelng. If an unaided crossing la not Judgad poeaible, 
the obstacle should be raducad by use of head tools or daolitloae prior 
to 8ny croeelng 8ttempte by curlers. In the use of damolitiones howwar, 
poeelble requlramente fcr l urprlea muet be conaldamd. Iacloaore 10 
cont8lne 8 brlaf di#cueelon of damolitlon techniques in the reduction of 
typic81 obetaclee. 

(7) If 8 fixed point of l ufficbont strength un be found or 
ineullsd (euch u the ground 8nChOr OVB on wreckers) on the f8r bank, 
rlgglng tubnlqwe cm be ueod for canal ultlng. A etr8ight c8bla I 
connection fran 8nchor to track will often enable the c8rrl8r to extrlc8te 
itself (se0 l k8tch 8t inclosure ll), 8lthoqh cam wet bo t8k8n to ,8void 
demege to the tr8ck shrouds, which are aaceeeary for l wlmuf,ng.. Uee of 8 
pulley 8t the anchor 8nd 8 long c8bla will let 8 c8rrler on tha nur bank 
provfde the sueded pull (see figure 8, incloeurr 12). 

(8) Where 8 C8Wl 1 a 8bout the eama dletencr la width 88 the 
c8rrier 18 in lrmgth 8nd banka ua vartic81, 8 vehicle which has f8iled in 
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en attempted crossing hae little room for mentuver~ Here the vclut of 
pre-cttached tow cables is obvioua~ however, ecuue digging is still required 
to clter the fiual driver. For this method of recovery, two or three 
additional ccrritre art needed on the bank to which the stuck carrier ie to 
be recovered. One of these, located w the bank, eervee to redirect tha 
pull, of the other, so that the emk cairiar is lifted as well as moved 
foryerd. Loge art l ffixtd to the recr vthlcle to etzvt ce bearing points 
as thd ctblt is pulled (see figure b. iacloeure 12), As the stuck vehicle 
moves up tnd out, the rear vehicle met eeee forward to gradually redirect 
the pull towards the horieontal, 

(9) Nine-foot, 4x4-inch timbers can be c&bled togetbt? es 
shorn on inclosure 13, to be avcilablt for reinforcement cf river cd centi 
b&e, or for use tleewbcrt to increase trection. ‘Such en ceerbbly~ie cal!ad. 
“army track”. 

9. Despite the coneidtubla body of txptritact already collected in 
optrctione with the Yl13, much remeine to be learned as mechanieed unite 
come into wider use and as the Ml13 is joined by the emeller Tl14 -ored 
ccnmnand tnd reconatieeanct vehicle. Addressees equipped with thtet vthlclte 
l re rtqueeted to inform this haadquartere, AlTN: M&AR-OT, of other pro- 

Mean areas and suggested solutions. Future nLeeeone Learnad~~ will report 
rmw concepts and techniques es they art developed. . . 
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ARRANGEMENT OF Ml13 FOR MOUNTED COMBAT 

_ .: Cal .50 MG 

I 

/ 

v 
I P I 

/ 
BAR or Ml 

-Boards 
Across 

-Seats 

\ 
BAR of Cal .30 MG BAR or Cal .30 MG 

LEGEND . 

M-i 

1 - Commander FIGURE 1 
2 - Driver 
3 - Gunner 

Inclosu,Te 1 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

BALK, aluminum, 150foot 

BALK, aluminum, 8-foot 

STIFFENER for balk assemble 
(locally made) 

BOAT, pneumatic, 3-man 

DEMOLITION EQUIPMENT SET 
exploeive-initieting, non-electric 

SAW, chain, portcbie, lb-inch 

BLOCK, fiber rope, l-inch, 2 ehtcvee 

BLCCK, fiber rope, l-inch, match 

BLOCK, wire rope, 3/4-inch, match 

HOOK, hoist, 21-pound 

WIRE, 0.0625-inch, 5-pound coil 

CABLE, tow, %-inch, 100 feet long 

CABLE, tow, 3/4-inch, 50 feet long 

CARRIBR, timber, handled, 48-inch 

CUTTER, wire rope, l-inch capacity 

ROPE, fiber, l-inch, 600 feet long 

. 

6 ta per Mach Co 

6 ea per Mech Co 

8 ta par Mach Co 

6 ea per Mech Co 

4 ea per Mach Co 

3 ea per Mech Co 

2 ea per Mech Co 

2 ea per heck Co 

5 ea per Mach Co 

5 ea per Mach Co 

3 ea per Mech Co 

1 ea per:, 
* 

rler 

1 ea per Carrier 

4 ea per Mech Co 

1 ea per Mech Co 

1 ta per Yech Co 

NOTES : 

1. All of the above items in reduced quantities are also provided 
to the pioneer platoon organic to each Headquarters, Headquarters end 
Service troop of the Armored Cavalry Squadron. 

2. Winches are planned for three carriers in each mschanieed rifle 
troop when development is completed. 

Inclosure 2 



STOWAGE OF BRIDGE BALK ON Ml13 VEHICLE 

Trial stowage shown above includes two 15-foot balks at left and two a-foot balks at right. Rear 
hatch remains clear, and caliber .50 machinegun is not blocked to the front or left of the vehicle. 
Straps through existing brackets must be added to secure balks when m0vir.g. 

Inclosure 3 
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USE OF TIMBER BASE TO IMPROVE TRACTION 

Here timbers are simply laid over a questionable stretch, as carrier exits from an inundated area. 
Logs cr brush can also be used for this purpose. 

Inclosure 5 
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UNAIDED CROSSING OF CANALS 

Direction 
of tivement 

Slow Entry - Wrong 

. 

. . 
Direction of 

Croering at Moqimum Safe Speed - Correct 

LEGEND 

Inclosure 6 



USE OF LOG CLEATS 

A short log is wired to each track to improve traction in climbing steep bank. Steel wire shown as 
item 11, inclosure 2, is used to attach these logs, Logs need not be as large as those shown 
above; narmally two-foot lengths will suffice. 
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ASSEMBLY AND USE OF ALUMINUM BALKS 

Top View 

Assembly of Single 23-foot Treadway 

\.// 

Four stiffeners of the type shown at left 
are used to interconnect three 1%foot 
and three S-foot balks in the arrangement 
shown above. Pins at left attach balks 
to stiffeners by passing through projec- 
tions on the lower surfaces of the balks 
(visible in photo on inclosure 3). 

Stiffener 

End of treadway is used as shown with 
earth ramp optional. Stiffener serves 
as hearing surface on canal bank; timber 
or log reinforcement may be required 
on soft banks. 

Two 23-foot treadways are used above to 
cross a Xl-foot canal. Note that spacing 
is toonarrow, and left treadway is rotating 
under carrier weight. 
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HELICOPTER DELIVERYING ASSEMBLED TREADWAY 

Treadway shown above is assembled from Light Tactical Raft. Aluminum balk can be 
handled in same fashion. Photograph shows delivery during a test of this technique. 
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DEMOLITION TECHNIQUES IN THE REDUCTION OF TERRAIN OBSTACLES 

1, General, The purpose of this inclosure is to describe two 
demolition techniques which have been used to reduce terrain obstacles 
to Ml13 vehicles in the delta area. This description is limited to 
placememt of charges and amounts of explosive required” Detailed 
techniques of charge preparation, fusing. and firing are adequately 
covered in PM 5-25, F’M 5-34, and GTA 514; in this regard, however,, 
within prescribed safety limits, maximum Prepackaging of charges should 
be accompliehed, so that obstacles can be reJ**ced in minimum time. In 
both situations TNT or C4 have been assumed QS the type explosive to be 
used 0 

20 Reduction of Slope of Canal or River Rank. A frequent obstacle 
is an exit bank from a canal or river which= steep for the carrier 
to climb, Many variations are encountered in this situation: The 
carrier may be swirmning, or it may have firm contact with the bottom; 
The crest of the bank may be above or below the top of the carrier; the 
bank may be vertical, or it may be sloped, To simplify the calculations 
required for slope reduction by demolitions, a single distance IlX~~ in 
feet has been selected, with charge sizes and locations expressed in terma 
of this X distance, Figure 1 illustrates and explains how this distance 
is calculated and shows the depths at which charges must be buried; figure 
2 shows charge placement and specifies charge size* 

3, Brecching of Paddy Dikes, The dike: which separate rice paddies 
can often be breeched by the carriera themselves by impact at a reasonable 
speed, Frequently, however, these dikes are large or9 in the dry season, 
sun-baked and cannot be breeched by unassisted carriers,, Use of demolitions 
with standard breeching techniques can breech or weaken these dikes so that 
the carriers can proceed, Figure 3 illustrates charge placements and 
tabulates charge sizes, 
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USE OF DEMOLITIONS IN SLOPE REDUCTION 

Craters I 

(Top surface of carrier is lower than crest of bank). 
Distance X in feet = 5 + distance D in feet. 

Case II. (Top surface of carrier is higher than crest of bank). 
Distance X in feet - 5 - distance D in feet. 

I I 

Craters 
Ly ,/! 

,//' 
i-w 

/' 
N-S- /H 

8' 

CHARGE DEPTHS 

FIGURE 1 

Inclosure 10 



. 

Inclosure 10 

- 

. ‘I i E 
I 



USE OF DEMOLITIONS IN BREECHING DIKES 

Radius Pounds 
in Feet Per 

(RI . Charge 

2 2 
2 12 5 

5 22 

Cross Section 

NOTU: 1. Radius R must be selected based on dimensions and hardness of dike; 
* if breech is not complete, oft&n carrier can break down remaining earth. 

2. "Two'~hargcs~.~e used iv .e,a,{il.'tiase; wll.er&Ughter charges are used against 
softer dikes, spacing should be increased from 5 feet, 

3. Charges should not be placed under water, in as much as tamping action 
of water Is negligible, and considerable waterproofing of the 
charges would be required thereby. 

FIGURE 3 

. 

Inclosure 10 
- 



USE OF CABLE - TO - TRACK ATTACHMENT 

Carrier Unable to Exit 
Without Assistance 
Due to Steep Bank. 

Cable From Fixed Point 
Attached to CarrPer 
Track by S-Hook 

With Cable, Carrier Uses 
Own Power for Exit 
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RIGGING TECHNIQUES 

Cable Connection 

Tree or Anchor 
w/block 

i 

50 Ft 3/4 Inch Cable 100 Ft 4 Inch Cable 

FIGURE A * 

Log Bea .rings 
I 50 Ft 3/4 Inch Cable /50 or 100 Ft Cable 
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----- dope iioies at 45O/ 
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