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ABSTRACT 

ervi t esting was conducted to d t ennine if the Grapnel, Launcher 
Propelled: 00, i s saf e for its intended use and i s suitable for Army 
us . Testing was conduct d at Fort Bragg, North Carolina, and Nantahala 
National Fores t , Nor th Carolina, du ri ng the peri od March - July 1970 by 
soldiers rep resentative of thos e who will operate and maintain th e 
equipment when it i s fi elded . 

The Grapnel, Launcher Propelled : 00, was easy to operate and 
provided a means of ascending and descending vertical obstacles and 
traversing horizontal obstacles . All maintenance was perfonned by the 
operator. Six defici encies wer e noted; average leng th of the rope 
after one firing was 390 feet ; the rope produ~ed injuries to bare hands; 
the rope did not provide a comfortable non-skJd hand grip; the rope 
frayed from contact with abrasive surfaces; the rope detached from the 
grapnel wh ile in flight; and the climbing devices separated from the 
rope . Six shortcomings were noted. 

It is concluded the Grapnel, Launcher Propelled: XMl, provided 
a means for ascending and descending vertical obstac l es and traversing 
horizontal obstacles, but it is not suitable for Army use. 

It is recommended that the Deficiencies and Shor tcomings be 
corrected and the Grapnel, Launcher Propelled: XMl, be subjected to 
check test . 
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1. RcfcrcncC"s. 

a. RD'r&E Project No. 2X663701D71B (previously No. 2XG30401D718). 

b. Letter, CDCMR-0, HQ, USi\CDC, 17 July 1968, subject: nepartment 
of the Army Approved Small ncvclopment Hequircment (SDR) for a Grapnel 
w/Line (Propelled) (CDOG para 139(B)(d)(J)), with one inclosure. 

c. Drnft Equ:i.pmcnt Publicntion, (DEP), 9-1375-1102-12 (PA-DC~), 
Operator and 0rri;:1nizntional Maintenance for Grapnel, Launcher Propelled: 
XMl, 15 Jnnun ry 1970. 

d. Final Enr,inecr Desir,n Test Report for Grapnel with Line 
(Propelled), USt\'rnCOM Project No. 8-9-7300-03, Aberdeen Proving Ground, 
February 1969, 

c. J,etter, cnr.r.wt-6n, USA Limited Wnr Laboratory, 11~ Apr 1969, 
subject: Minute:. of Prototype Sys ,.<'m Characteristics· In-Process Review 
for Crnpnel with Line (Propelleu), 19 J.Jarc;h 1969. 

2, AI>I>rovnl Stntcm~nt. IncloEed reportc of the Encineering Test and 
Service Test nre npproved except ao Gtntcd herein.· 

3, J\'\ckrroun<.I of' 'l'cr.t. 

a, Grapnel, Launcher Propelled, XMl is intended to facilitnte 
movement of pernonncl across obstnclec ~uch as strenmG, ravines, nnd 
cliffo. It concists of n munition for the ?-r79 Grenade Launchc:·, a 
grapnel, nnd a rope pack. The system is mtin•portable. The propulsion 
system consists of a rocket motor with iertiter cartridge. This 
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munit i on i r, l>n·rch l oad c·d , nnd the unnncl i:; muzz l P lond ccl, 1~H? crapnel 
i :, a LLachcd t,o :1 'j / H; i nch di:1mct-r , l 00- f oo t , nyl on line . /1.f'tcr the 
r. rnpnc•l. imp:irt.r: , tl w l j nc ·i r; pull t· tl rn:1nu:illy to · ~ct t he anchor, The 
Lo t:J l. sy:.tcm , l.c [; :; law1<.:1 1cr , 'wC i (~l 1:-.; ~2 ~: pound:.., 1~ ;1!· ounce:,, ond is pnckaced 
in two ban<lolr~rc, 

b, 1'hc l nnnr.llC'r proT'c llccl cr:ip lf' l w,1:, propoced by t he l :; t Special 
Force :; r.rour> \:ll i C'h llcvc· 10,1,·J nnd .1\, i l i :'. cd :, uch n devi ce i n the Republ i c 
of Vict.11:1m, /1 [:in:111 DcvcJ.oprnent Hcqui r cr.ient (SDH) for Q Gr,,pncl 'w/Line 
(rropclled) w:1 r; rmprovcd b:1 Dcpnrl1:1cnt of the Army on 19 Junr. 1968 , A 
prototype ~'. rn pncl sy:, tcm wuc devclorcd by USA Luncl \·J::irfarc Laboratory, 
It ,1ar; :,nh.jc:C"Lccl to n 1:imi tcd cnr,ine cr clcd r,n test emphnsizinr, safet:/ 
nnd basic pcrforr:n ncc ch: tracteri~L :ic:; nt Aberdeen Provinr; Ground October 
19GG to Jmm:1ry l ~)G9, 

c, The cn r; inccrinr~ teat (ET) w~1:, conductcc.l by the Materiel Test 
Directoru te, Al ,crclccn rrov:tnc Ground from Fcbruu r ~, to July 1970, 'TI1e 
sci-vice tczt (S1') '1-:nn comlnctcd by USA Airborne, Communicntions and 
Electronic~ Po:,rrl at Fort Brnci:;, ::crU1 Cnrolinn nnd I:antuhr-. lu National 
Forest, IIorLll Carolinn <.lnrinc: the period Mnrch to July 1970, 

d. 'l.'he le~· t r. wcr~ conuucted in uccorcl.1nc.e with the SDH nnd the 
approved pln11:; or t.c:. ts. 

a, The tcr; t item met 20 of 29 requirements, There ore two deficien­
cies nncl two r.bortcominr~t~ reported in the ET nnd six deficiencies and six 
chortcominf'. f.: reported in the S1' . J\ft-.cr nnalysir-, rcclassifiration and 
consolidation hy this henclqun rters, fi vc deficiencies and seven !hort­
cor.tlnc:i re::mlt. 

b, Deficiencies (5): 

(1) The r0nc dill not meet the rcq11ircment fur with:::toncl :i.r. i:; impn('t 
lo:id:- of ,?;!'.> J101 mcl:; in :t :mdticn vr:r Li.c,11 drop of five feet (ET). 'I11is 
requirement ,-m~ reported Ml bcinc met j n the service test bccr.iuse impact 
londG were opplicu nt lonccr c.listuncc:i from the cropncl anchor, 

(2) The rope did not provide o non-skid hand crip, and produced 
inJury to hare h:inds, 'l'hcce were reported as two distinct deficiencies, 
They ore comb:i ncd by this heo.dquortcrfl into one rope associated deficiency 
corrcctnblc bji· the•pro,ision of r,lovct (ST), 
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(3) '111c rope fruyc(l l'rom con ',act with abrasive surfn<.:cc (ST). See 
comncnt, pnr:1 1'. r::pl! ';11. 

(l1) The climbinc tl cvlct!5 nep:1ra l c<l f rom the rope (S1'). 

(~i) 1'hc 1lt>v:ice d:id not-. meet tile C' riterion for renchine height:; of 
150 fc.:?t (ET). 

c. Ghortc:0min;~c (7): 

(1) '1111c r0quircment !'or o ro:nc len", th of l100 feet w:rn not met. The 
\ nvcr~r;c len:1:th or rope Wlc 390 feet, va rylnr, from A minimum of 387 to 395 

feet. ET c-l:1r::-cn this ns n r;hortc:o~n i nr~ . :1'1' cl:!c::es this :!s n dei'iC'iency. 
'fhin hcndqn:1 1·h:rs cl:icr.c:, l.hic ns a :;l1ortcomin:: r;incc it d:id not lcsten 

\ overall perform:rncc nnd cnn be corrcrtcd through improved quuli ty control. 

(2) The llire coble port.ion of the 1~rnpnel hook (10 or 33 cables) 
burnetl durint~ i'lrinr.s (El'). See comment, :pnrnr,roph 5b. 

(3) The firinc or the ::iystcm ,rnn ournlly detectable up to 000 meters 
(ST). 

(l1) In r.0vcn or 71 instances, the r;ropnel thnfts· bent as n result of 
direct irnpnct on solid surfaces (roclrn, trees), and could not be refired 
when re-nnchorinr. ,ms necessary (ST), 

(~) The dc:3ir,n of the foot loops or the climbing <levice ropes limited 
the nbility of the opcrntor::i to keep their feet in plo.ce (S'l'), 

(6) Conf:if'.urntion of the cUmblnr, devices resulted· in fatigue due to 
exces::i :tve stre:;s on the operators' wr.i sts (ST). 

(7) Instructions· contained in the Draft Equipment Publication for use 
of the aafcty rope:; were inndcqmte in t.hnt they pre:::cribcd use of the 
rope ln n cor1 f':i :'.nr:1tion tlvtt intei• f'<'rccl ,,:Hh the cHmbinr, devices, . 

cl, nccbr.sificn tion: 

(1) The ST reported ns a deficiency the lack of a po:.itive lock on 
the rope snap hook which discnGuccd in flicht (five of 21~0 firincs). The 
ET reported thic as n corrected nhortcominc becnuse retainers were provided 
to lock the snap hooks. This henuqunrtcrs concurs in the ET report. 

3 
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(2) '£he service tc:;t report c:itec three :in ~, tnncec where the c;rupnel 

could not lie retr :icvcd for rcl'il'in:'. \Ill en nnchorinr.; had not been ach i eved. 

'1,1is ,w~1 cla:rn:if:Lcd .i[, a nhortc:omi.n:'.. 1.,1i::; condit:ion is dcclassi i'ied 

nnd pres en t.ecl for :i.11 ronnu tlon only, uucauDc of t he lm1 frequency and 

becnusc I.he cnu!:lc :ic :inherent :in the design of the crnpncl hook. 

(1) '.l.'i1c tcct item was un:rnfe to opei.·ntc uccause of dc:::icn deficien­

cies dir,cu::;secl in p:irnGrnphs l1b(l), l1b(3), and l;b(l1). Other safety 

concerns nrc cxprc:rnctl in pnrno·nphs l1c(2), l1c(5), and l1c(7). 

(2) \·fricn firccl at hl r~l1 launch nnr;les foto winds, the grapnel 

impacted in the vic:inHy 01' opcrnt:inc; personnel. Abo, at launch nncles 

above Go0
, it was fo\u1d that the _opcrD tor I s hond could be struck by the 

grnpncl nttnchmcnt cnblc, 

r. Mn:1ntn :inabiUty: 

(1) llo or1;:111faat:ional or hic;hcr level mnintcnnnce wa~ requirqd or 

authorized by the mn:intcn:1nce mnnu:il. !lo maintenance trnining was 

required. 'l'hc mnintcnnnce mnnuul wu::; adcquntc except thnt it foiled to 

provide :i.1,r.tr11ction:. for frequent clcnninr, or the barrel of the J.rt9 

Grenade Lnuncher. 

(2) Commr.nts nncl r.ur,cestcd chnnGCS to DF:P 9.1375.1102-12 were 

submitted by the ST accncy on DA Fonn 202U, eluted 25 June 1970. 

e;. Reliability: 

(1) Anchorinr, r'elinbility, considcrinr. :only those firi.nas where the 

ernpnel irnpo.cted in q1e dccignutctl area, was demonstrated as 76,81; with a 

90~', confidence level, The SDR desired nnchorina reli~bility is 70'/4. 

(2) Mcchnnical rril:iub:ili ty w11r. clcrnonnt.roted on the hn::;:in of 2!10 

fir:in.r:~ :in which tl1crc wer~ five ·inr.t:1nc:cn o:(' u mecbo.nic:11 failure, i.e., 

:;cpnra tion of the l:tne i'rom the r~rapnc! 1 when the :mnp hook opened. 'lbe 

point c~t.lr.mtc or mcch:1nicnl rcl:1.ab:ility wur. 97 .9l~r;~. At a 90% lower 

confidence limit, mechnnical rclinbility ,-ins 9(,.8~. The rcquirenent for 

90~ mechnnical reliability was not met, however, this can be attributed to 
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tile i'Jvc :in"Lanccc of :map hook dpc1in r'. nnd ::;cp,1rntion, \'1hich thin head­

quarter::; found lo 'be .:1 corrected ::hortcominr~. Hi th the correction, 

rcJ.:inbil:ity :i_:: :ln excess ol' 913';~ , therefore, fnilm·c to meet the explicit 

mechanical relinbility requirement lG conaidered neither 11c n deficiency 

nor a shortcor:i:i nr~. 

5. Coramcnt::. 

a. The :;rn: apccifies that the r,rflpncl rope 1\1111 not frny 11
• Tbis 

\'ln:3 intcrprctc-d ac bc:inr: .'.lpplicublc nrter a sin:;le uscent or crossin~. 

'l'hc service Le !:'. t report c:i tcs one in:: L:rnce llhcrc a rope :frnyed to the 

po:tnt ,:llcrc :it ,wn con:; :i,dcrcd unr.nfc :d'Lcr beinr, climbed by three personnel. 

By pullinr; tl1c rope up nnd rctieinr~ bch:ind the fru:rcd :rnctfon, the rope was 

capnl.Jlc of lw:in t'. climbed :::afely by other pcrsoru1el. The expectation that 

o. rope cnn rcnwin unfru~•c,l when moved under tension ar,ainst an abrasive 

surface in rcpN1ted u:rnr, is unrealistic. Th.is is particularly so because 

the SDR state::; that the device "once fired, will be retrieved and reused 

nt the <liscrct.:ion of the user". The DEP cautions the user to inspect the 

rope nftcr ur:c and di:;cnrd it. if defect:; are observed. These instructions 

should be nmpl:il'lcd to r,pec:i:i"y that tl1c first man ascendinG inspect the 

rope for s:ignr; of frnyinr~ und make nppropriate accommodation by retieine 

or substitut:ion o:1' other ropes when rnultiple nscents or crossings arc to . , 

be m.,1.de, 

b. All ten instances of burned c,;1ble assemblies occurred on the 

sccon<l or suh::cqucnt fir:in 1:s. In seven instances only, one of the two 

cnhles wns b\1rncd. Thc:::c seven cable assemblies withstood impact loads 

of 22~ pound!: :tn a rnclclcn vertical drO'p of five feet. Three cable 

acccrnblics, \ii tcrc both cables were burned, brolce under similar loading. 

'nlis condition is considered a shortcomin3 since the SDR states that the 

dcviec 11oncc i'irccJ will be retrieved nnd reused at the discretion of the 

user". CompctPnt instructions must be provided to the user to enable him 

to inspect the cn.ble assemblies and exclude damo.ced items from further use. 

e. 'I'wo mi t tcrs reqtt:i.rc rcoolution h~for..c further ·tcstinG ns recom­

mended hclo,.,,: 

(1) For lnck of def:i.ni tive cr.i t<?dn it was nssumed in the en~ineerins 

test that it would be acceptable :i.i' n l'.}0 foot vertical ohotacle could 

be surmounted nfter expenditure or no more than two propulsion systems. 

The validity 01' this as:mmption should be ascertained. 
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(2) Hcquircmentn lluted in the nervlcc test report mokc reference 

to a dcc:ision ut nn ln-Procesi:; ncv:icw to hnvc the verticul hei(91t require­

ment chan;'.Cll from-l'jO feet to l.~O feet ±10 feet •• The SDR has not been 

chunged to reflect thi::.. 

T\,c Grnpnel, I,nunchcr Propelled, XMl is unsuitable for 

I 6. Concl11:::i.on. 
U:J Army unc. 

'(. Rccommcndn tionn. 

a. 'fhnt the dcf:idcncics nnd as mnny Ghortcominc~s ns feasible be 

corrected t\nll the Grnpncl, tnunchcr Propelled, XMl be nubmitted for 

check test. 

b. •rhat the Operator and Orco.nizationnl Maintenance Mo.nual be 

amended: 
(l) To proviclc u wnrnini to the user that ,,hen f1rin~ at · hish launch 

anr,lefl into winds, the r;rapnel may impact in the vicinity of operating · 

personnel. 
(2) To }')rovitle n m1rninc thnt at launch nnr.les above 60°, the operator's 

hnnd could be struck by the eropncl attachment cable.. • . . 

(3) To provide :\.nstructionn on the cloaninr, required for ·the barrel 

of the J.f(9 Gr.cnndc T.t1unchcr "1hcn uccd with the nrapnel system. 

(4) To provj.cle inctructions thnt require the first mnn ascendin~ or 

crossinc the rope to inspect the rope for dens of frnyinn and to make 

appropriate nccommocla.tion ·by rettcinc-orsubst.itµtion c;f other ropes 

when multiple nscents or cressincc arc to be mnde. 

(5) To p1·oviclo instr\\ctions a.nd describe the technique for user 

inspection of the coble aoocmbly for cvidcnco of burn dnmaae and provide 

cr:ttcriu for. cr:lfC cnbccqucnt uoc of tho ncsembly. 

6 
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c. 'l,10.t the validity of ·the rcquirc-.ment to surmount 150-foot 

obstacles ancl the.n~sumption tho.t the c><:penditur~ of two propulsion 

systems is accc1)tnblc to ennble ~urmountine a 15()-foot obstacle bo 

ascerto.ined prior to check test. 
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SECTION L SUMMARY 

1.1 BACKGROUND 

a. The feasibility of the Grapnel with Line (Propelled) was 

demonstrated by personnel of the 1st Spec ial Forces Group who con­

structed and used such a de7ice in t he Rep ublic of Vietnam. A prac­

tirc rifle grenade was modified by welding 20-penny nails equidistant 

around the head of the grenade and attaching a length of parachute 

s uspensi on line to the grenade. The modified grenade was fired from 

a M7 AJ Grenade Launcher (Ml Rifle) . The grenade traveled across a 

JO -meter ravine and lodged in heavy vegetation which provided a firm 

anchor for the line at the terminal end. A 210-pound man was able 

to traverse the ravine using the line. 

b, A pr opos al by ·the 1st Special Forces Group for a grapnel 

with line device was reviewed by the US Army John F. Kennedy Center 

for Special Warfare and US Army Special Warfare School , This review 

revealed that a requirement for a grapnel device does exist and that 

early procurement will enhance capabilities of Special Forces person­

nel operating in jungle and mountainous areas . A Small Development 

Requirement (SDR) for a Grapnel with Line (Propelled) was approved by 

the Department of the Army in June 1968 {Ref 11 App. V), 

c, A prototype grapnel system was developed by US Army Limited 

Warfare Laboratory (USALWL) and subjected to engineer design test by 

Materiel Test Directorate, Aberdeen Proving Ground (Ref 2, App V). 

It was concluded that the grapnel system is safe for its intended use 

and transport and capable of propel ling the line a distance of 175 feet 

as stipulated in the SDR. 

d, In March 1969 , ·US Army Test and Evaluation Command (USATECOM) 

directed US Army Airbo~ne, Electronics and Special Warfare Board 

(USAAESWBD) (now US Army Airborne, Communicatio~s and Electronics 

Board (USAACEBD)) to c·onduct service test o.f the Grapnel with Line 

(Propelled) (Ref 3,. App V) . 

e. Prior to receipt of Grapnel with Line (Propelled), it was 

nomenclatured Grapnel, Launcher Propelled~ XML 

f. Forty each grapnel systems were received by USAACEBD in 

February 1970 and testing was initiated in March 1970. 
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1.2 DESCRIPTION OF MA1'ElUEL 

a. Grapnel, Launcher Propelled: XMl, the test item, consisted 
of two bandoleers containing the following~ 

(1) Hook and Cartridge Bandoleer (Fig 1, App I): 

Quantity 
4 ea 
1 ea 
1 ea 
1 ea 
1 ea 
2 ea 
1 ea 
2 ea 
2 ea 
2 ea 
1 ea 
6 ea 

Item 
Tines 
Head assembly 
Shaft 
Rocket motor shroud 
Attachment cable assembly 
Safety rope 
Goggles 
Climbing device 
Snap link 
Quick release pin 
Ground cloth 
Cartridge, XM688 

(2) Rope Canister Bandoleer (Fig 2, App II): 

Quantity 
1 ea 
1 ea 
1 ea 

Item 
Rope (hOO-i'oot coil with snap hook) 
Rope canister 
Blast deflector 

b. The M79 Grenade Launcher is used to fire the XM688 Cart­
ridge and launch the grapnel assembly. The cartridge loads into 
the breech of the weapon and the grapnel loads into the muzzle. The 
cartridge rocket motor assembly inserts into the end of the grapnel. 
~on firing, the rocket motor propels the grapnel which in turn pulls 
the line. 

c. Assembly and usages of test item components are as follows: 

(1) Grapnel Hook. It consists of four tines, head assembly 
with quick release pin, shaft, rocket motor shroud, and an attachment 
cable assembly. These components are assembled prior to being placed 
into the muzzle of the launch weapon (Fig 3 and 4, App I). 

(2) Blast Deflector. This device is designed to protect 
the firer from the rocket back blast. Prior to loading the grapnel, 
the deflector is mounted on the muzzle of the launch weapon (Fig 4, 
App I). 
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(J) The Cartridge, XM688, consists of a 40MM cartridge 
case, expulsion ignition charge, and a rocket motor assembly. The 
rocket motor assembly contains 100 grams of black powder which is 
ignited immediately prior to, or shortly after, leaving the muzzle 

of the launch weapon. 

Ui) Nylon Rope {Man-Carrying Line/Grapnel Line), The 
line is coiled in a canister. A retainer cup is placed through the 
dispenser hole to prevent the line from uncoiling until used . When 

the retainer cup i s removed, the end of the line, with the quick 
release snaphook, is revealed (Fig 2, App I). The snaphook is con­
nected to the grapnel prior to firing, The rope canister is placed 
forward of the firing position (Fig 5, App I) . 

(5 ) Goggles. The goggles are used to protect the firer's 
eyes from sand or dust stirred up during the grapnel launch (Fig 1, 
App I). 

(6) Ground Cloth. The cloth is used to provide a smooth 
area on which to recoil the line for subsequent firings if the grap­

nel fails to anchor after the line is dispensed from the rope canis­
ter (Fig 59 App I) . 

(7) Climbing O:lvice, Two commerical climbing devices are 
provided for vertical operation . When attached to the nylon climb­
ing rope, they enable the operator to ascend or descend a vertical 

obstacle (Fig 1, 69 and 7, App I). 

(8) Safety Rope . Two safety ropes are provided, One 
rope may be used to provide a safety link between the climber and 
the climbing rope (Fig 7, App I). futh safety ropes may be used 
for various horizontal and vertical operations as described in FM 
31-72 and FM 31-30 (Ref 4 and 5j App V). 

(9) Safety Link. Two safety links (or "snap -links") are 
provided for use in various horizontal and vertical climbing techniques 

described in FM 31 ··72 a!'ld FM 31--30 (Ref 4 a"(:.d 5, App V). 

1.3 TEST OBJECTIVES 

Determine if the Grapnel 9 Launcher Propelled~ XMl, is~ 

a, Safe for its intended use. 

b. Suitable for Army use. 

j 
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1.4 SCOPE 

a. Service test of' Grapnel, Launcher Propelled: XMl, the te st 

item, was conducted under field conditions in the vicinity of Fort 

Bragg, North Carolina, and Nantahala National Fore st) North Carolina. 

The test was conducted by per sonnel of t he US Army Airborne, Communi­

cations and Electronics Board (USAACEBD) assisted by soldiers from 

local tactical units during the peri od March 1970 to July 1970. Test 

personnel were representative of those who will operate and maintain 

the equipment in the field , Temperatures varied from 45 to 102 

degrees Fahrenheit, and t otal rainfall was 17. 3 inches during the 

tes t period. 

b . Evaluations of operator training, line capabilities and 

characteristics; environmental effects, durability, maintainability 

and reliability, human factors, value analysi s , and safety were con­

ducted throughout the test period , The initial evaluation of safety, 

physical characteristics, and operator and maintenance training pre­

ceded the operational subtest. 

c. The number of test items (40 systems) and the time allotted 

(J months) was adequate for t he conduct of the test , Operational and 

mechanical reliability were computed at a 90% confidence level. 

d. Prior to placing the weight of a man on the deployed rope, 

qualified test personnel checked the anchor achieved. An independent 

safety rope was rigged and attached to the operator , 

1.5 SUMMARY OF RESULTS 

a. Grapnel., Launcher Propel ledg XMl, was easy to operate and 

operators required minimum training , It provided a means of ascend­

ing and traversing obstacles , The test item was not adversely 

affected by environmental conditions encountered during the test 

period nor by transport over primary and secondary roads and trails. 

Airdrop was accomplished without difficulty, There were no unessen­

tial features or accessories, 

b. Maintenance Maintainability. No maintenance was required 

other than external visual inspection before firing and cleaning 

components before re firing . 

c. Training . Test personnel (Special Forces "A" Team - less 

officers) with no previous experience on the test. item or similar 

equipment could install, operate, and maintain without difficulty 
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following a 2-hour course of instruction presented by project per­

sonnel using instructional material provided. However, an additional 

2 hours of practical exercises were required for test personnel to 

become proficient in the use of the climbing devices. 

d. Safety. The following unsafe conditions were noted during 

testing: 

(1) The rope produced injuries to bare hands. 

(2) The climbing device separated from the rope. 

(3) The operator's feet came out of the foot l oops. 

(4) The safety rope used as specified in the DEP provided 

no safety. 

c. The following Deficiencies and Shortcomings were noted: 

(1) Deficiencies: 

(a) • Average length of the rope after one firing was 

390 feet (para 2.1, Sec 2). 

(b) The rope produced injuries to bare hands (para 

2.3 and 2.11, Sec 2) . 

(c) The rope did not provide a comfortable non-skid 

hand grip (para 2.3 and 2.8, Sec 2). 

(d) The rope frayed from contact with abrasive sur­

faces (para 2.3;1 Sec 2). 

(e) The rope detached from the grapnel while in flight 

(para 2.3, Sec 2). 

(f) The climbing devices separated from the rope 

(para 2.11, Sec 2). 

(2) Shortcomings: 

(a) The grapnel hook could not always be retrieved 
or refired when an anchor was not achieved (para 2.4, Sec 2). 

(b) The firing of the system was aurally detected up 

to 800 meters (para 2.4, Sec 2). 
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(c) The grapnel shafts bent on direct impact with 
solid surfaces (para 2.7, Sec 2). 

(ct) The operator's feet came out of the foot loops 
(para 2.11, Sec 2). 

(e) The safety rope when used as prescribed in the 
DEP provided no safety (para 2. 11, Sec 2). 

(f) Configuration of the climbing device put undue 
stress on the operator's wrists (para 2.8, Sec 2). 

1.6 CONCLUSIONS 

a. Grapnel, Launcher Propelled: XMl, provided a means for 
ascending and descending vertical obstacles and traversing horizon­
tal obstacles. 

b. Grapnel, Launcher Propelled: XMl, is not suitable for Army 
use. 

1.7 RECOMMENDATION 

That the Deficiencies and Shortcomings be corrected and the 
Grapnel, Launcher Propelled: XMl,be subjected to check test. 
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SECTION 2. DETAILS OF TEsr 

2 .1 PHYSICAL CHARACTERI STI CS 

2,1.1. Objective 

...... ,1 

Determine the physical characteristics of the test item, 

2 ,1.2 Criteria 

a. (Essential) The total weight must not. exceed 4, 5 pounds 
(exclusive of the weight of the man -carrying line, climbing devices, 
safety link, extra munitions, and carrying case) (Item 1, App II). 

b, (Essential) The device will have 400 feet of line avail­
able to the user (Item 2, App II). 

2 ,1.3 ~thod 

The test item was inspected, weighed, measured, and photo­
graphed, 

2. 1.4 Results 

a. Total weight of the test item was 28 pounds 4½ounces. De­
tailed weights and measurements are found in Tables 1 and 2, .Appendix 
I. 

b. The weight of the grapnel hook (grapnel head assembly and 
rocket motor shroud, grapnel tines, attachment cable assembly, and pin 
was 4 pounds 3½ ounces (Fig 3, App I ). 

c, Since the ropes could not be recoiled in the canisters, 
they were measured subsequent to the initial firing. The average 
length of the rope provided was 390 feet, varying from a minimum of 
387 feet to a maximum of 395 feet.. 

d. Photographs of the test item are shown in Figures 1 through 
7, .Appendix I. 

2. 1. 5 Analysis 

Did not meet criteri·a in that the average length of the rope 
after one firing was 390 feet (Deficiency). 
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2 . 2 OPERATOR TRAINING 

2.2 .1 Objective s 

Determine~ 

a. If amount and t yp e of training required for operators to 

become proficient in the ins t allat i on/ dis assembly, operation, and 

operator maintenance of the test i t em conforms t o t raining criteria 

of the stated req uirements . 

b , If amount and t ype of training r equired is in consonance 

with MOS and skill level of intended user personnel. 

c , Adequacy of instruct i onal material provided. 

d . Need for special training aid s . 

2. 2. 2 Criteria 

a . A class t o familiar i ze students with the device and to 

demonstrate its use shall not exceed 2 hours (Item 3, App II). 

b. No additional personnel will be required in TOE due to 

the introduction of this device . No new MOS will be required (Item 

4, App II). 

2.2.3 Method 

a , - A training program was prepared and presented to test 

personnel, Special Forces nA" Detachment, who· were used as test item 

operators. The program included installation, disassembly, operation, 

and operator maintenance , Based upon stated training- requirements, 

the training program consisted of orientation, theory, demonstration, 

and supervised practical application . To the greatest extent practi­

cable, this training duplicated operator training to be given when the 

test item is introduced into the field . The amount of training pre­

sented by type was recorded . Following the training period, the pro­

ficiency of trainees was evaluated to determine if further training 

was required . 

b. The instructional literature provided with the test item 

was evaluated , Emphasis was placed upon completeness, accuracy, 

propriety, organization,and suitability for use in training personnel. 

Comments from all test personnel on the instructional material -were 

evaluated and DA Form 2028, Recommended Changes to Publications, was 

prepared and submitted . 



j 

\ 

c. Training difficulties were evaluat.dd'. ·to determine if special 
training aids would facilitate operator training.•, '" 

2.2.4 Results 

a. Test personnel, trained as stated in the preceding method, 
could install, operate,and disassemble the test item and maintain 
it without difficulty following a 2-hour course of instruction. An 
additional 2 hours of practical exercises in ascending and traversing 
obstacles were required for test personnel to become proficient in 
the operation of the climbing devices, 

b. FM 23-31, w/Change 1, 40MM Grenade Launcher, was adequate 
for instructional purposes , Draft Equipment Publication (DEP) 9-1375-
402-12 {PA-DC5) Grapnel, Launcher Propelledi XMJ, was adequate; however, 
recommended changes were submitted . 

c, Training aids were not provided or required. 

d. No additional personnel or new 1'DS1s were required. 

2.2 . 5 Analysis 

Met criteria. 

2 .J LINE CAPAfilLITIES AND CHARAC1'ERISTICS 

2.J.l Objective 

Determine the capabilities of the rope used with the test 
item. 

2.3.2 Criteria 

a. (Desirable) The device will have a self-contained line 
which will be extracted and extend freely during flight (Item 5, App 
II). 

b. (Essential) The man-carrying line will be made of material 
which will be of sufficient strength to allow it to safely suspend the 
hanging weight of a 225-pound man. (total weight) when crossing hori­
zontal or ascending vertical obstacles and to withstand the impact load 
of a 225-pound man (total weight) in a sudden vertical drop of 5 feet 
(desirable, JOO-pound man (total weight)) (Item 6a, App II). 
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c. (Essential) · 'fhe line will no t cut or produce injury to 

bare hands (Item 6b, App II) . 

d. (Essential) The line wil l provide as comf ortable and 

non-skid hand grip as possible (Item 6c , App II) , 

e. (Essential) The line will not fray or burn from friction 

(Item 6d, App II). 

f. (Essential) The line will not become detached from the 

grapnel until disconnected by the user. It will be capable of being 

released from the grapnel without the use of hand tools or special 

equipment not available to the user (Item 7, App II) . 

a, Operators trained in 2.2 .3, preceding, utilized methods 

described in the operators manual, fired the test item over a 120-

foot vertical obstacle and obtained anchorage. A soldier with field 

equipment (total weight, 225 pounds) then climbed the line, using 

climbing devices provided and a rappel seat in lieu of the safety 

rope as described in the Draft Equipment Publication (DEP) (para 

2 .4.4 k). Upon sunnounting the obstacle, he detached the grapnel 

from the climbing rope, secured it to a natural anchor, and descended 

using the seat rappel technique (Ref 4j App V). During the descent, 

he stopped approximately 15 feet above the ground . At this time he 

executed a 5-foot rappeling free fall and then continued to descend 

to the ground. 

b. The test item was fired over a 120-foot vertical obstacle 

and anchorage was obtained. Three hundred pounds of equipment was · 

hoisted to the top of the obstacle , Upon surmounting the obstacle, 

the 300 pounds of equipment was lowered to approximately 30 feet 

above the ground and stabilized. At this time a 5-foot free fall was 

executed and then its descent was continued to the ground . 

c. The test i tern was fired over a 110-·foot horizontal obstacle 

and obtained anchorage. This was accomplished using methods described 

in operators manual. A soldier with field equipment (total weight, 

225 pounds) then traversed the obstacle usin.g a one-rope bridge and 

a rappel seat (Ref 4, App V). 

d. Method c, preceding, was repeated using 300 pounds of 

equipment which was pulled across the obstacle using another rope. 

e. Methods preceding were repeated three times each. 
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f. 'l'he extraction of the r ope from the rope cani ster and the 
detachment of the grapnel from the r ope was observed throughout the 
test period . 

g. Initially, test per sonnel operated the test item without 
gloves to determine if the r ope would cut or produce injuries to bare 
hands and provide a positive non-skid hand grip. Subsequent testing 
was performed with gloves o 

h . Throughout the testing period, ·the rope was observed for 
fraying, burning, and premature detachment . 

2. 3 .4 Results 

a, The rope extracted freely from all canisters during test-
1.ngo 

b. The rope supported the weight of test personnel and equip­
ment and withstood the impact load of JOO pounds in a sudden 5-foot 
vertical drop. 

Co The rope produced burns and blisters to bare hands when 
tightening the line o The L .ne did not provide a comfortable or non­
skid hand grip primarily because of its size and the characteristics 
of rope. 

do The rope ca1....sed no · injuries to operators wearing gloves 
(Gloves Leather Strap Closure 9 Cream, Mans Work, M-1950, FSN 8415-
268-7868). 

e. The rope frayed when it came i n contact with abrasive sur­
f aces while under load ari.d experienced any movement at the point of 
contact. On one occasion, a new rope frayed to the point it was con­
sidered unsafe after being climbed by only three personnel. This 
rope was employed over a 120-foot vertical obstacle with rocky ledge 
at the top. The rope was pulled up and retied behind the frayed 
section. 

f. Out of 240 firings, the grapnel deta ,.~1:l-2d . from the rope 
five times while in flight . 

g. The rope has a stretch factor of approximately 30% 
(Fig 11, App I). As a result of this, when crossing a horizontal 
obstacle, the operator had to climb up hill the last half of the 
traverse using the climbing devices . 
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2. 3. 5 Analysis 

Did not meet criteria in t hat~ 

a, The rope produced injuries to bare hands (para 2,11. 5 ). 

b, The rope di d not provide a comfortable non-skid hand grip 
{par a 2 . 8 . 5 ) , 

c . The rope frayed from contact with abrasive surfaces 
(Deficiency) . 

d, The rope detached from the grapnel while in flight 
(Deficiency). 

2,4 TACTICAL INsrALLATION AND OPERATION 
\ 

2.4.1 Objectives 

Determine: 

a. Ease of tactical installation and operation. 

b, Adequacy and suitability of the operational and anchor­
ing characteristics . 

c. The distance at which the discharge of the test item can 
be aurally detected. 

2.4.2 Criteria 

a. (Essential) The device must be capable of being fired 
from the M79 Grenade Launcher {Item 8, App II). 

b. {Essential) The device will be fired in the same manner 
(aiming procedures) as grenades fired from the M79 Grenade Launcher 
{Item 9, App II). 

c. (Essential) The device will be designed with the ~rapnel 
tines retracted until activated by the firer (Item 10, App II) . 

d. (Essential) The device will propel the lin.e a distance of 
175 feet (Item 2, App II). 

e. (Desirable) After firing,the device will be capable of 
being retrieved, reloaded by the user, and refired within a short 
period of time in case it fails to anchor on the first try (Item 11, 
App II). 
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f. (Desirable ) 'rhe device will have a s ilent pr opellant 
charge fo r us e where s ecrecy i s necessary (Item 12 j App II ) o 

g. (Essenti al) The gr apnel will be of such a design that, 
upon/after impacting with the ground, brush or t rees , it will anchor 
it self when the line i s pulled by t he us er , support the weight of a 
22 c:;-pound man, and enable him t o cross or ascend 150-fo ot obstacles 
~ 10 feet (Hern 13, App II). 

h. (De s irable) Anchoring reliability desired is 70% (Item 
14, App II) . 

2.4.3 Method 

a. Personnel trained i n 2 ,, 2,3 , preceding, 
item in t actical locations (Fig 8 and 9, App I) . 
s ites contained obstacles which ranged from 93 to 
and from 98 to 214 feet hori zontally~ 

employed the te s .. ; 
The f allowing test 
178 feet vertically 

Obstacle Height/ 
Site Orientation Span Location 

1 Vertical 120 Nantahal a National Forest 

2 Horizont al 214 Nant ahala National Forest ---
3 Horizont al 164 Na."ltabal a Nat i onal Forest --··--
4 Vertical 131 Nant ahala National Forest 

5 Horizont al 160 Nantahala National Forest 

6 Vertical 178 Na.".',tahala National Forest - ---
7 Vertical 155 Nantahala National Forest --· 
8 Vertical 145 Nantahala National Forest 

9 Horizontal 98 Nantahala National Forest 

10 Vertical 93 Nant ahala National Forest 

11 Horizontal 110 Fort Bragg 1 North Carolina 

12 Horizontal 120 Fort Bragg 1 North Carolina 

13 Horizontal lhO Fort Bragg 9 North Carolina 
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b. 1'he te s t item was fi red from the M?9 Gr enade Launcher usi.ng 

aiming procedure s specified i n FM 23 -31 or Change l t o FM 23-31 (Ref 

6, App V) . 

c . The t e st i tern was fir ed during hours of daylight and dark­

ne ss over the obstacle s listed in a, pr ec edi ng ., I n each firing, 

success or failur e cf t he grapnel to anchor i t self was observed. If 

the grapnel did not anchor it se lf, it was retr ie ved and refired until 

adequate anchoring was achi eved ,. Time r equire d t o ret r ieve and re­

fi r e was recorded. 

ct . Thr oughout t,he l_,est pe r i odJ cornpatibility of t he te st item 

with the M79 Grenade Launcher was ohse~ ·ved .. 

e . Tes t personne:i.. wer·e st atio :-.ed 5J met ers from the firing 

p oint. This distance was i nc re ased i n :2_s -met er i nc rements until fir­

ing was no l onge r au.ral ly de t,ectat,le, 

2.4.4 Results 

a . The grapnel system was successf ully fi r ed from the M79 

Grenade Launcher . 

b, The mark sling method of auning t he 40MM Grenade 

was successfully used for angles of 45 degrees or greater . 

general procedure was used for angles le s s than 45 degrees; 

these firing angles were est imat ed , 

Launcher 
The same 
however, 

c , The grapnel tines were not ret ractable but were removable. 

The grapnel shafts and tines were stowed in the hook and cartridge 

bandoleer and assembled by the operator when ready for use (Fig 1, 

App I). 

d . The grapnel system was propelled over horizontal obstacles 

up to 214 feet and vertical obstacles up to 145 feet . Attempts to 

clear a 155 -foot vertical obstacle were unsuccessfuL 

e ·. In 15 cases out of ?l firings, where hooking was not 

achieved, the grapnel hook could nor, be ret rieved , I n five cases 

the snap hook separated from t he attaching cable assembly. In three 

other cases the hook cou.ld not be retrieved from t he face of a verti­

cal obstacle , These were hooked i n locations which were i naccessible 

and which did not permit successful ascending of t.he obstacle. In 

seven instances, the grapnel shaft was bent before an anchoring was 

obtained and could not be refired . Average time to retrieve and re­

fire was 23 minutes . 
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f. Based upon 38 test s amples (systems ) used and the 15 in­
s tances where the grapnel could not be retrieved or refired, 13ystem 
reliability (the ab:Llity to obtain anchor with one of the 6 rounds 
in the system) was S3, 2% with a 90% confidence level. 

g . The firing of the test item was au.rally detected to a 
distance of 800 meters in a remote mountainous area. 

h. When the grapnel was being pulled to obtain an anchor, 
the rocket motor shroud base had a tendency to catch on objects 
causing the grapnel to pivot over these objects preventing anchor­
ing. 

i. The design of the tines was such that anchoring was 
generally obtained when one or more came in contact with objects of 
sufficient density/strength. When anchoring was achieved; the de­
vice supported the weight of a soldier and his equipment (225 pounds). 

j. Of 200 attempts (firings) of the grapnel used to determine 
anchoring reliability, there were 126 successful anchorings. This 
resulted in an anchoring reliability of · 69 .8% with a 90% confidence 
level. Of the 74 unsuccessful attempts, 26 did not reach the impact 
(target) area due to mechanical failure 9 improper sighting, environ-
mental effects (winds) . Anchoring reliability, considering only 
attempts where the grapnel ~acted in the designated area, was 76.8% 
with a 90% confidence level. 

k. The 5/16-inch safety rope, when used as a safety rope as 
prescribed in DEP, interfered with the operation of the climbing de­
vices. Observation of test personnel using the safety rope dis­
closed that this technique provided no safety (para 2.11.4). A 
rappeling seat was u5ed in place of the chest rope. 

1. The following difficulties were encountered while install­
ing and operating the grapnel system under field conditions: 

(1) The grapnel rope, when carried in any configuration 
other than rope canister, was time consuming to prepare for firing. 

(2) The M79 barrel required swab cleaning after every 
XM688 Cartridge fired and cleaning with solvent after every four 
cartridges. 

(3) In three observed cases, the connecting cable en­
tangled in the tines of tr:e grapnel hook o This caused the hook to 
be pulled from the head of the grapnel hook, thus preventing the 
tines from anchoring. 
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(4) In nine instances out of the 200 firings, the line 

tangled when fired from the ground cloth. The trajectory of the 

round was affected and in five cases the grapnel fell short of the 

target area. 

(5) The point of impact of the grapnel in the horizontal 

plane varied from 36 feet left to 48 feet right of the target. The 

trajectory in the vertical plane was erratic. 

(6) The climbing device separated from the grapnel rope 

three times (twice while ascending and once while descending). The 

grapnel rope became wedged between the rope guide and the rope re­

lease lever when the climbing device was moved and separated when 

the operator's weight was placed on the foot loop (Fig 10, App I) 

(para 2.11.4). 

(7) The operators had difficulty in keeping their feet 

in the foot loops. An expedient heel strap was made out of rope to 

keep the foot loop on the climber's boot (para 2.11.4). 

2 . 4. 5 Analysis 

Met criteria except that: 

a. The grapnel hook could not always be retrieved or refired 

when anchoring was not achieved (Shortcoming). 

b. The firing of the system was aurally detected up to 800 

meters (Shortcoming). 

2.5 ENVIRONMENT.AL EFFECTS 

2.5.1 Objective 

Determine the capability of the test item to operate satis­

factorily under temperate environmental conditions encountered during 

the test period. 

2.5.2 Criterion 

(Desired) The device must function under· intermediate climatic 

conditions as outlined by p-aragraph 7c, Change 1, AR 705-15 (now AR 

70-38) (Item 15, App II). 
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2 .5. 3 Method 

a, Throughout the test period, the test item was transported 
and operated under field conditions while exposed to environmental 
factors encountered, Test sites were selected which provided a wide 
variety of soil types and terrain features as practicable, Testing 
was conducted during the hours of daylight and darkness in order to 
expose the test item to as wide a temperature range as possible, 

b, Applicable weather data were collected at each test site 
on an hourly basis, Manual Meteorological Station, AN/PMQ-4, was 
used to determine the wind direction and speed, Precipitation data 
were periodically obtained from an official weather station near the 
test site, 

c. Two grapnel systems with 12 cartridges were submerged in 
fresh water to a covering depth of 3 feet, At the end of 1 hour, 
one system and two cartridges were removed and various expedient 
means were used·-to dry the test item, The test item was fired and 
results observed, The grapnel system was resubmerged, The process 
was repeated at 1-hour intervals, alternating between systems. 

2,5.4 Results 

a. Throughout the test period, the test item was exposed to 
and operated in temperatures varying from 45 to 102 degrees Fahrenheit, 
rain, and dust with no adverse effects. 

b. The trajectory of the grapnel was adversely affected by 
winds greater · than 8 mph. When fired at a 60-degree elevation into 
a 15 mph wind, the grapnel landed approximately 48 feet behind the 
firer. Allowances in deflection had to be made when firing in cross­
winds to hit the target area, 

c. The horizontal and vertical distance achieved was reduced 
when the grapnel rope was wet (submersion test). The horizontal dis­
tance was 173 to 178 feet as compared to a distance of 182 to 195 feet 
for dry rope. The vertical distance was not measured. 

2.5.5 Analysis 

Met criterion under the conditions encountered. 

2. 6 DURABILITY 

2.6.1 Objective 

Determine if the test item is sufficiently durable to withstand 
normal field use, 
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2 . 6. 2 Criteria 

a. The device will be sufficiently rugged to withstand con­

ditions and stresses encountered during tactical operations (Item 

16, App II). 

b. (Essential) The device should be rugged so that if acci­

dentally dropped, it will be s afe for subsequent use (Item 17, App 

II). 

2 .6. 3 Method 

a. Throughout the test period, the test item was subjected 

to normal field use and operation. The test item was inspected and 

employed. 

b. The test item, in its carrying configuration, was dropped 

on hard earth from a height of 4 feet to simulate accidental droppage. 

Following the drop, the test item was inspected for damage and then 

employed. 

c. Method b, preceding, was repeated from a height of 8 feet. 

d. Methods band c, preceding, were repeated with the test 

item packed in a rucksack with other field equipment. 

e. The test item was transported in a Truck, utility, ¼-Ton, 

1'D..51Al, as follows: 

(1) Cross-country 10 miles. 

(2) Over dirt roads and trails - 50 miles. 

(3) Over primary and secondary roads - 240 miles. At 

periodic intervals, the test item was inspected for damage. At the 

conclusion of the transport test, the test item was employed, 

2 .6 .4 Results 

a. No adverse effects were noted from normal field handling 

and transport. However, during employment,seven of the grapnel shafts 

bent upon direct impact with solid surfaces (rocks and trees) and 

could not be reused. The range to point of inpact was 85 to 141 feet 

(para 2.4.4). 
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b. During employment, seven quick release pins were bent or 

broken. Two occurred on direct impact with solid surfaces (a, pre­

ceding) and five as a result of indirect impact with solid surfa~es 

(rock or trees). In none of these cases was the mission impair~d 

due to the damaged quick release pin. The spare pin provided was 

utilized for subsequent firings. 

2 .6.5 Analysis 

Met criteria except that the grapnel shafts bent on direct 

impact with solid surfaces (Shortcoming). 

2. 7 MAIN!' AINABILITY AND RELIABILITY 

2.7.1 Objectives 

Determine: 

a. If the test item meets maintenance and maintainability 

requirements as defined by the criteria. 

b. The reliability of the test item under nomal operation. 

c. If the technical manuals provided are suitable for their 

intended use. 

2. 7. 2 Criteria 

•:' a. The device should be of such simple design that 98% 

mechanical reliability can be obtained (Item 14, App II). 

b. No maintenance will be· required other than visual in­

spection prior to firing (Item 18, App II). 

c. The device will be considered expendable and, once fired, 

will be retrieved and reused at the discretion of the user (Item 19t 

App II). 

d. No special maintenance training is anticipated (Item 20, 

App II). 

2.7.3 Method 

a. Maintenance. The test item was examined before each oper­

ation to determine if any organizational or higher level maintenance 

was required. The requirement for maintenance training was evaluated. 
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b. Maintenance Literature. The technical manual provided was 

utilized during the test period and its suitability evaluated. 

c. Mechanical Reliability. Each firing operation of the test 

item was observed with special attention being directed toward detect­

ing mechanical failures of the equipment. 

2. 7 .4 Results 

a. No organizational or higher level maintenance was required 

or authorized by the maintenance manual. No m.aintenance training was 

required. 
• 

b. The maintenance manual (Chart, App IV) was suitable. I 
Comments and suggested changes were submitted on DA Fonn 2028. / . . 

c. The test item was fired 240 times during the test peri~d·. 

On five occasions the grapnel separated from the line while inf.light. 

The mean number of firings between failures (MFBF) was 48.o. T~ 

point estimate reliability was 97.94%. When computed at a 90% lower 

confidence limit, the predicted mechanical reliability is 96.8%~ 

2.7.5 Analysis 

a. Met cri teria. 

b. Mechanical reliability was 96.8% against a requirement for 

98% which was not considered significant enough to classify as a 

Deficiency or Shortcoming. 

2 . 8 HUMAN FACTORS EVALUATION 

2.8.1 Objective 

Determine if the test item conforms to the principles of human 

factors engineering. 

2.8.2 Criterion 

(Essential) The man-carrying line will be made of material 

which will provide as comfortable and non-skid hand gr•ip as possible 

(Item 6c, App II). 

2.8.3 Method 

a. A Human Factors Evaluation Col!Ullittee was fonned consisting 

of the branch chief, section chief, equipment specialists, and project 

officer. This co11U11ittee evaluated all indications of improper or 
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inefficient man-machine relationships that were noted throughout the 

test in order to determine those areas which required correction or 

improvement. 

b. Test personnel were observed throughout ·the test period as 

they installed, operated, maintained, disassembled, and transported 

the test item. Each detail requiring human attention and action was 

studied and areas of concern were presented t o the Human Factors 
Evaluation Commit.' '3e. Emphasis was placed on the following: 

(1) Indices, markings, and other indicators. 

(2) Handles, fasteners, and other controls requiring man­

ual manipulation. 

(3) Operations which were unduly time-consuming, fatiguing, 
inconvenient, or awkward. 

c. Throughout the test period, all test personnel reported 
areas of human factors difficulties. The Human Factors Evaluation 

Committee considered these difficulties along with personal observa­
tion of the reported difficulty. 

2.8.4 Results 

The test item was simple to operate. Controls were minimal in 

number and were arrqed to facilitate ease of operation. lbvever, 
the following difficulties were encountered& 

a. Gloves were required to maintain a positive hand 1rip while 

tightening the rope (para 2.J.4). 

b. When using the equipment as specified in the DEP, the oper­

ator could not rest when he became fatigued while ascending the rope. 

The chest satet1 rope wu removed and used u a rappel seat which vu 

attached to the rilht climbing device using a snap link and additional 

rope. This allowed the operator to stop and sit in the rappel seat to 

rest. 

c. When climbing vertical obstacles with the climbinc devic11, 

the operator had a tendenc1 to spin on the rope when he could not main­

tain ph7aical contact with his feet on the obstacle which he was 11c1nd­

ing. 

d. When the climbinc devices were placed on the rope 11 pre­

scribed in the DEP, the equal lencths of the leg ropea made the climb 
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unnatural and caused undue operator fatigue. When the leg rope of 
the lower climber was shortened by approximately 9 inches, the oper­
ator experienced l es s difficulty and fatigue while ascendi ng the rope. 

e. The operator's hands were at right angles to the line of 
motion when using the climbing devices, pl acing undue stress on the 
wrists. This resulted in unnecessary fatigue. 

2.8.5 Analysis 

Did not meet criterion in that: 

a. The rope did not provide a comfortable non-skid hand 
grip (Deficiency). 

b. Configuration of the climbing device put undue stress on 
the operator's wrists (Shortcoming). 

2 .9 AIRDROP 

2.9.1 Objective 

Determine the suitability of the test item for airdrop. 

2.9.2 Criteria 

a. The device will be capable of aerial delivery during Phase 
I airborne operations (Item 21, App II). 

b. The device shall be suitable for attachment to a para­
chutist as part of his combat load or suitable for stowing in a per­
sonnel equipment container carried by a parachutist while parachuting 
from US Air Force or US Army aircraft (Item 22, App II). 

c. The device shall be suitable for stowing in a standard 
airdrop container or on an airdrop platform as part of an accompany­
ing load· dropped by parachute from US Air Force or US Army aircraft 
(Item 23, App II). 

d. The device shall be sufficiently durable to withstand the 
normal shock incident to airdrop when attached to a parachutist, when 
stowed as · part of an accompanying load packed in a standard airdrop 
container, or on an airdrop platform (Item 24, App II). 

e. Performance of the device after airdrop shall be demon­
strated by operation (Item 25, App II). 
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e. No sa!ety hazards were noted. 

2.9.5 Analysis 

Met criter ia. 

2.10 VALUE ANALYSIS 

2.10.1 Objective 

Determine if the test item has unnecessary, costly, or nice­

to-have features. 

2.10.2 Criterion 

Unnecessary, costly, or nice-to-have features that are revealed 

during conduct of test programs will be observed and reported (Item 26, 

App II). 

2.10,3 Method 

All teat personnel were instructed to report unnecessary, costly, 

or nice-to-have features of the test item that may be· eliminated without 

sacrificing performance, maintainability, reliability, quality, or mission 

accomplishment. 

2 .10,4 Results 

The test item has no costly or nice-to-have features. 

2.10., Analysis 

Met criterion. 

2.11 SAFETY 

2.11.1 Objective 

Determine if the test item is sate for its intended use. 

2.11.2 Criteria 

a. (Essential) The man-carrying line will be made of material 

which will not cut or produce injury to bare hands (Item 6, App II). 

b. (Essential) The device will be designed with the grapnel 

tines retracted until activated by the firer (Item 10, App II). 
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c. (Essential) Tile device will be equipped with a positive 

safety device that will prevent premature or accidental fir i ng (Item 

27 1 App II), 

d. (Essential) The device should be rugged so that if acci­

dentally dropped it will be safe for subsequent use (Item 17, App II). 

e. The equipment shall be safe for its intended use (Item 

281 App II). 

f. The only test or checkout to be performed prior to firing 

will be a visual inspection to determine if the device i s safe to 

fire (Item 29, App II). 

2 .11. 3 Method 

a. The Safety Committee was formed consisting of the project 

officer, project NCO, and qualified test personnel. This committee: 

(1) Reviewed the Safety release. 

(2) Reviewed operator and maintenance manuals provided 

with the test item with reference to safety precautions and/or warning 

contained in this literature. 

(3) Inspected the test item with reference to safety pre­

cautions/warnings posted thereon. 

(4) Inspected the test item with reference to provisions 

made for the safety of operator and maintenance personnel. 

(S) Inspected the test item for evidence of unsafe con­

ditions not covered by precautions/warnings in the manuals or posted 

on the equipment. The inspection included: 

(a) Modifications and changes to the test item 

which may have been made subsequent to the issuance of the safety 

release and might affect safety. 

(b) Presence of toxic or other harmful materials. 

(c) Presence of explosive materials (to include 

fuels. 

(d) Sharp or protruding edges or corners. 
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(6) Observed assembling of the te t item and its employ­
ment over vertical and horizontal obstacles. Qualified test personnel 
checked anchoring as described in operators manu~l and negotiated these 
obstacles using appropriate components of the t est item. Particular 
attention was given to the followi ng: 

(a) Installational, operational, and operator main­
tenance procedures. 

(b) Unsafe noise levels . 

(c) Proper operation of all safety devices. 

b. A summary of safety procedures, precautions, protections, 
and emergency procedures for all hazards associated with the test item 
as determined in method a, preceding, was made and presented to all 
test personnel prior to the initiation of the operational phases of 
this test, 

c, Throughout the test period, all test personnel reported un­
safe conditions or actions that existed or developed as a result of 
field usage or maintenance for evaluation and appropriate action, 

2 ,ll.4 Results 

a. The rope produced burns and blisters to bare hands when 
tightening the line (para 2,3,4), 

b. The grapnel shaft and tines were carried separately in 
the grapnel bandoleer, They were assembled by the operator when ready 
to fire. 

c. The lf79 Grenade Launcher was equipped with a positive 
safety device. 

d, The test item was dropped from heights of 4 and 8 feet 
(para 2,6). Subsequent inspection and employment of these items dis­
closed no unsafe conditions. 

e. The only test or checkout required prior to the employ­
ment of the test item was visual inspection. 

f, The following unsafe conditions were noted: 

(1) The climbing device separated from the rope (Fig 10, 
App I) (para 2.4.4). 
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(2) On five occasions out of approximately 60 firings , 
when fired above a 60 -degree angle, the operator' s hand was hit by 
the attachment cable assembly and minor cuts were sustained, 

(J) The operator's feet came out of the foot loops 
(para 2,4,4), 

(4) The safety ropes, when used in accordance with in­
structions contained in the DEP, interfered with the climbing device 
and did not provide any safety (para 2,4.4), ' 

2.11.5 Analysis 

Did not meet criteria in that: 

a. The rope produced injuries to bare hands (Deficiency). 

b. The climbing devices separated from the rope (Deficiency). 

c. The operator's feet came out of the foot loops (Short­
coming). 

d. The safety rope, when used as specified in the DEP, pro­
vided no safety (Shortcoming). 
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SECTION J . APPENDI CES 

APPENDIX I. TEST DATA 

Table 1. Hook and Cartridge Bandoleer~~ 

Item Dimension (In) Unit Weight 
(Quantity/System) Length Width Height Lbs Oz 

Hook and Cartridge 
Bandoleer Comolete (1) 16 7/8 9 7/16 3 -5/8 13 13 1/2 

XM688 Cartridge 
(6 RD/Svstem) 4 7/8 1 3/4 1 3/4 10 

Grapnel Head Assembly, 
Shaft and Rocket Motor 
Shroud (1) 19 1/8 1 5/8 1 5/8 2 3 

1/2 1/2 
Tapered Tapered 

Graonel Tines (4) 7 11/16 to point to point 6 

Attachment Cable 

Assembly (1) 31 1/2 2 7/16 1 5/16 8 

Ground Cloth (1) 53 1/16 54 5/16 l 8 

Safety Rope (2) 140 1/4 5/16 5/16 5 

Snap Link ( 2 ) 4 2 3/8 3 

Climbing Devices 
with Ropes (2) 61 7/16 3 11/2 11 

Safety Goggles (1) 7 1/4 3 3/8 2 1/8 l 1/2 

Quick Release Pin (2) 2 15/16 3/4 3/4 1/2 

Bandoleer Bag1 Empty 
(1) 16 118 · 9 7/16 3 5/8 l 14 

* All weights and measurements are based by an average sampling of 10 
test items. 
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'l'able 2 , Rope Canister Bandoleer* 

Item nim,>ni:dr,n (In Unit Weight 
(Quantity/System) Lene:th Wlath HelQ;ht Lbs Oz 

Rope Canister Bandoleer, 
Comolete (1) 11 11/16 14 9/16 4 1/2 14 7 

mast Deflector (1) 11 11 1 J/4 11 

Rope Canister, 
Emnty (1) 14 1/8 14 1/8 4 1/16 2 6 1/2 

Metal Core (1) 5 1/4 5 1/4 3 5/8 3 
4680 

Nylon Rope (1) (390 ft) 5/16 5/16 9 15 

Rope Bandolee-r • 
&loty (1) 11 11/1;; 1L 9/16 4 1/2 1 3 1/2 

* All weights and measurements based by an average sampling of 10 test 
items, 
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APPENDIX III. DEFICIENCIES AND SHORTCOMIN GS 

1. DEFICIENCIES 

Deficiency Suggested Corrective Action 

1.1 The average length Provide LOO feet of rope. 
of the rope after one 
firing was 390 feet 
(para 2.1, Sec 2). 

1. 2 The rope produced 
injury to bare hands 
(para 2.) and 2.11, 
Sec 2). 

1.3 "i,e rope did not 
provtlje a comfortable 
non-skid hand grip 
(para 2.3 and 2.8, 
Sec 2). 

1.4 The rope frayed 
from contact with 
abrasive surfaces 
(para 2.3, Sec 2). 

1.5 The rope detached 
from the grapnel while 
in flight (para 2.3, 
Sec 2). 

1.6 The climbing de­
vices separated from 
the rope (para 2.11, 
Sec 2). 

Equipment manual should 
state that leather gloves 
should be worn when working 
with the rope . 

Equipment manual should 
state that leather gloves 
should be worn when working 
with the rope. 

Waive requirement. 

Provide a snaphook with a 
positive lock. 

III-1 

Remarks 

Operators ex­
perienced no 
difficulty in 
emp 1 oying the 
test i tE!ll when 
wearing leather 
gloves. 

Operators ex­
perienced no 
difficulty in 
employing the 
test item when 
wearing leather 
gloves. 

Figure 10, Ap- . 
pendix I. 



2. SHORTCc»tINOS 

Shortcoming Suggested Corrective Action 

2.1 The grapnel hook Waive requirement. 
could not always Ud 

retrieved or refired 
when anchoring was not 
achieved {para 2.4, Sec 
2). 

2.2 The firing of the Waive requirement. 
system was aurally de-
tected up to 800 meters 
{para 2.4, Sec 2). 

2.3 The grapnel shafts 
bent upon direct impact 
with solid surfaces 
{para 2.7, Sec 2). 

2.4 The operator~s. feet 
came out of the foot 
loops {para 2.11, Sec 
2). 

2.5 The safety rope, 
when used as specified 
in the DEP, provided no 
safety {para 2.11, Sec 
2). 

2.6 Configuration of 
the climbing device put 
undue stress on the 
operator's wrists (para 
2 .8, Sec 2). 

Prescribe the use of heel 
ropes. 

Prescribe the use of the 
rappel seat connected to one 
of the climbing devices. 

III-2 

Remarks 

Operators ex­
perienced no 
difficulty in 
employing the 
test item when 
using heel 
ropes. 

Operators ex­
perienced no 
difficulty and 
less fatigue in 
employing the 
teat item when 
using the rappel 
seat. 



3, CORRECTED DEFICIENCIF.s AND SHORTCCJUNGS 

Deficiency/Shortcoming Corrective Action Remarks 

None, 

III-3 



Ari’KNDIX TV. MATNTKNAN(:K EVALI’AnON

: i.\ ; - insTRUCfioNS

COLUMN

1 Enter Army or manufacturer's publication or draft manual nunber.

2 Humber of copies receiired. Insert "0" if none were supplied.
Use Chapter 9, AR 310-3, as a guide to determine those publica­

tions that should accompany the test item. Publications contained 
in the maintenance test package should cover operations and func­

tions through general support maintenance and should specify the 
categories Involved.

3 Complete title.

4 Enter date publication was received.

5 Enter date test Item or materiel was received.

6 7 Insert "X" In appropriate block. Minor errors noted on UA Form
* 2028 are not In themselves sufficient reasons to term a publica­

tion Inadequate.

3 Insert EPR number (If appropriate) and date DA Form 2028 was 
forwarded.

9 In addition to appropriate remarks, explain If manuscript was 
not evaluated and the reason therefor.
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APPENDIX V. REFERENC&> 

1. Letter, CIXl-tR-0, HQ, USACDC, 17 July 1968, subject: Department of 
the Anny Approved ~all Developnent Requirement (~DR) for a Grapnel 
w/Line (Propelled) (COOG para 139(B)d(5)), with one inclosure. 

c. Final Report on Engineer ~sign Test of Grapnel with Line (Pro­
pelled), RDT&E Project No. cX630401D718, U~ATECOM Project No. 8-9-
7300-0J, February 1969, Aberdeen Proving Ground, 

3, Letter, AMSTE-BC, USATEOOM, 10 March 1969, subject: Test Directive, 
Engineering and Service Test of Grapnel Launcher Propelled: XMl, 
U~ATECOM Project Nos. 8-9-7300-01/0c. 

4. FM 31-72, Mountain Operations, ~partment of the Anny, 19 May 1964, 

5. FM 31-30, Jungle Training and Operations, Department of the Anny, 
~3 September 1965, 

6. FM 23-31, 40MM Grenade Launcher, M79, ~partment of the Anny, 3 
August 1967, with Change 1. 
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11. OUP^CCMCMTART NOTES ta. SPONSOmNe MICITANT ACTIVITY

US Army Land VJarfare Laboratory 
Aberdeen Proving Ground, Maryland 
21005

l». ASflTNACT
Service testing was conducted to deteritine if the Grapnel, Launcher Propelled 

a-'.l, is safe for its intended use and is suitable for Army use. Testing was con­
ducted at Fort Bragg, North Carolina, and Nantahala National Forest, North 
Carolina, during the period March - July 1970 by soldiers representative of those 
who will onerate and maintain the equipment when it is fielded.

The Graonel, Launcher Propelled: XMl, was easy to operate and provided a
means of ascending and descending vertical obstacles and traversing horizontal 
obstacles. All maintenance was performed by the operator. Six Deficiencies were 
noted; average length of the rope after one firing was 390 feet; the rope produced 
injuries to bare hands; the rope did not provide a comfortable non-skid hand grip- 
the rope frayed from contact with abrasive surfaces; the rope detached from the 
grapnel -wfiile in flight; and the climbing devices separated from the rope. Six 
Shortcomings were noted.

It is concluded the Grapnel, Launcher Propelled: XMl, provided a means for
ascending and descending vertical obstacles and traversing horizontal obstacles, 
but it is not suitable for Army use.

It is recommended that the Deficiencies and Shortcomings be corrected and the 
Grapnel, Launcher Propelled; XMl, be subjected to check test.
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