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.. TIE - IN FOR PATIENT AND LITTER BEARERS ON HIGH AN GLE 
SLOPES : 

Here the patient and litter bearers sh ou ld have seat harnes••• 
o n and c hecked. T he patient is tied into the pigtail from the 
b elay lin e, utJsually with a "figure 8" knot allowing enou g h slack 
fo r the be lay line to free the patie.n ~ face, then a beaner to the 
seat harness . " ." . .r ., 

." ' )jrY "t.... Il' ·~Mr.lh' '~alh.. · ao '~eam i1f thrl!~':'~f-"':( ,.,,', '..~~~, 
posi tioned, t~ at the waist and one at the feet. The two at the ., 
wai st wi ll tie in first to the litter rail s using a ,tandard prusiks 
loop made from 6 to 8 MM cord, 5 feet long. A gi rt:h hitch or -
pursiks knot i's placed ' on the ra il next to the patients sho ulders 
and clipped to the seat harness with a locking "D." The litter 
bearer at the feet will join two prusik loops together and r un 
t his th rough the bottom of t he litter as the yoke was and c lip 
into a locking "D " t o the seat harness . The litter bearers at the -{,. 
waist attach a second pursiks loop, using a pursiks knot t o the 
be lay line above the patient's tie-in and t hen to their seat 
harnesses. The litter bearer at the feet clips into the "figure 8" 
knot . at the end of the belay li ne to t he seat harn·els. " 

~ .'·Th.-t.pJacement Qf. 1ih.·,iittell bearer, rna.., • • ~.ujj - 1111 or' a 
li tt le" dif ficul t to ha ndle the litter unt il the system is unde r 10aCl. 
going up o r down slope. 
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II TECHNICAL EV ACUATION AND LITTER HANDLING 

The term techn ical applied t o two areas of consideration: 
1 . 	 Both the litter and litter bea rers are in danger of fall s 

and injury. 
2 . 	 More sop histicated rop e han d ling techn iq ues and equipment 

are required. 

For this reason technical expe r ts in rig g Ing and technical litte r 
ha ndli ng sh o uld be made available to set up the ha uli!l9 a nd ,. ~.,.., ' . ...:'~... 

.. •.l.i""I lowel"l'i'Ig systems as we ll as to" set up the attachments' to t he 
litter. 

\ •• , . We wi ll dis c us s severa l meth ods for var io us high angle hauls 
"-.';~ lowers and preferred methods of tie ins fo r litter bea rers 
'.' ." litter . 

....... 
I. A Y LINES AND MAIN LINES 

I, , 

,j this environment the litter beare r s and li tter are complate ly 
." dent on the main line for hauling or lowe ring. A .. failuri! of 
" nchor o r main line will cause seve r e injury or ·death to the 

.,. · r t eam and pat ient. For this reason, inde p endent b e lay li ne$ 
.. ,. ··equired . Separate ancho rs, direction als and b r eaking 

,I..: ms . 

• ER T IE - INS FOR HI GH AN GLE SLOP ES AND VERTI CAL 
• 	 .. ' : i... 1 NG AN D LOWERING : , 

j 
. " is tie-in is to be used in conjuncti on with litte r bea r e rs 
. l1 g or bracing with the litter and when the litter is r a ised 

\' ·", ·, :call y free f rom th e rock f ace . 
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:'«re the litter bearers do not need to use t heir arms to hold 
the litt er . As they pull bac k on the litte r" ag a inst t he 
,, 'K loops on t he rails , the main line and the litl!er bearer ' s 

"ake tl'le weight }through the seat harness . 

, h is method ensures that no matter what happens to the main 
,',r t he litte r the patient and litter team will be suppo rted by 

" , ~ l>elay system. 
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The litter and patien t are att ached as befo re , b ut yo u have 
only a med ic to haul or lower wi t h t he pat ien t . If the medic is 
vertica lly ~ompetent, the med ic may ascend a fixed line next to 
the litter,' A rope walker sys t em is p referred as it leaves both 
hands free to t end to the pati en t . In t he Same way the medic 
can repel on a fix ed line. T h is method allows more freedom fo!­
tHe med ic an d reduces the load for the hau ling team, 

If th e med ic is to have a free n de , t he medic is attached to a 
pig tail f rom th e m~ in line by ascen d ers and cl ipped into the 
pigtail of the bel ay lille. T his permits some up and down 
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'. A. Natural' frotection (trm h~rlB,:' flBbsl :;... 

" S. Fixed Protection (bolts. filled pins)
,~. 

C. Other"Artlficial Protection (chocks. camming devices) 

D. SeU-EquaTIzing 

1. Direction of pull 

• - ~ ,if ' 2. Use ..mall angles - <.90 degrees 
':' >.J;! . , . 3. Back-up anchors 

j~ I ,,;.; ..... .,..,,j, ,,,,,, , 
: ", II. 
l!'. '''',. ~ 

,I, \ "' .16 Rocky Mountain' R~scuf 
\ ,°':" 1'" .pm,r., Eoch .nd of ,h. 
': ~ ',; hu an tV«' !lpHcr in .it. 
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Fig. 17.14 Possible vlfi.lions of Iii:., 
pOsilion. us ing p'trlg: vOTlic.1 (1.11)• 
•hock po.ilion (eoni.r) . • nd horl""" 
.til (ri,hl). ' , . 

, 
.' .. ~" FiB~ 17.i5 SI~ vlirw or pos.lbI~ 

, " ""lations of II ltt , .. II Jf lowtrtd " ./.' dOW!' a, rock w.U. ' • /,
, 

. ~ 	 I 
; 

1. 	 Adyantages: Litter can be set at many different angles, patient 

can be protected from falling rock, in higb angle situations­

i~. only requires one attendant, and it iI easier to pass krtots . 


.z.~tages: Not.s 5t c Cpr loading. 	 .. 

- helmet, seat harness, fiefdpack, gloves, prussiks, locking 
earahineers, figurc-8 
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(rilinJ rn4 ni) , : I 
",' . Static: ;~' ll ..2 d~(e JOpes. 2-4 

'f long 'slings, short slings, carabineers, . pulleys, 
rolfer5, radios. prussiks, spider rigging. 
protection, straight stokes 

Personnel Involved 
2 AtteJ11.iants 
1 B,rakeman 
1 , As.~islant Brakeinan / ' Radio Operator 
2 - Gibbs I mpni tors 
1-2 ' " , 

J 1 'j ~ 

~" ,
C. Tiw LOwering 

Passing Knots 
.-~~.,/, .f. 

A. RMRGand ASR(: "'System 

B. Yosemite Syltedi' 

, ... 

, ' 

" 

Setnicka, 'Jim , 1. WiIdeme,s,J Search aru1 Rescue. Appalachian Mountain Oub: 
BoswD, 1980. 
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movement but not the freedom of a separate line. Additional 
litter handlers at the edge ,of t he cli ff a r e us ed to .n;st the 
I1tter' over t h e '~d9"" up or ci6Wl1, aod must be ti~ It-ti' ,:,;,., 

~~~~~~hi~~~~~:~~~:~~:~~,pe$" can . ~•• e~~,jd,~~ 
10lld by t he' or attendeht., 

of ·t he leg!; call be adj lJsted to r~ ise. "a nd 
lowe r oppos ite s ides of the litter to a 45 ctegr.. 

. a tigle to permit t h e medic' ,,~,O, c:.lear vom.t 01<'.; '''',>,.." 
protect the patient in roc k' fa ll s . 
The litter s uspension systfllll sbquld have 
of 10 to 12 filet,. ln':Jength '. Eaeh pigtai l 
lit ter attendant , at~ach~o. "9 that they ~bl~iii~;;
'about t l!ie- ·litter ; to Mlp ·-~. ' it around 01 

:W'1,li'~'-;;lr.~~J!l3tjl!1, ttl. p,~i.trik"'16g , •• ceru:l~rrL 
. ~.JJ;.:,.~<IoI~.,~ • '"e~~."/1.,: '. '" .t itiH'" ....,~M. ... ., , ""~, , 

.:.... ~"f ....1'. 

_.... ..'.. 

.. 


7 ----~ ~='''-''-'-==;;:,,-=="'==~ 



, 


LINE HAU LIN G AND LOWERING ...' " .. 
1)\ethod is preferred tor most.." ltuations. It reqiil"'" the 

t of eq uipment , rigg ing points and is easw,.. ,1J1(Id'fied 
,:J1t';'av.,1 ing brake , discussed later, when commul'li~&~';:~l :.. 

the litter attendant and lowering te~m are pOQ,r\ :'t~e 
to th is system is th.t the attItude of 6j~J~ 

chan ged from ve rtical to !"torbontel In route~. tJnc~f.I!tt!,., entire traver.e mu.t be IIIlIde in that mode. ' ft.... al1 ' 
"'..~It';~"al litter handling calls for haul ing. The Jowar!fl8 

covered under- $emi -t,ehllical. ~ 

called by litter attendllnt to have litter raltlld by 

B 




.. .' . ' ,. ' 

to reduce 'speed 

. , 

haul team, This also is the 
~~_~:~:I .t~'~'I:I " k,t~~nj:~,,)t 'cjurillg . 

- , .. ~ 
' He'ul slow called by the litte:r attendan t 

, diff icult areas. 'Ii 
.: " 

", ,"'!lie only diffe re/l.ce in the loweri ng calls is t hat t he tum t hat '.' ~~/; 
" .tont rols t he main line lowering will respond to th e belay call. ; ~· "';" ..
• ulTder semi-technical. Any instructions intended fo l' th. belayef' " ,: , 

a r...~ proef; xed by ."Belay" -then the command. . - ;~ ... :;. : ... -'-'''' '.. ~ 
, ..,' I .... - •• ~. . :1~t 

.' , ' . 
TWO MA IN LINE HAULING AND LOWERI NG 

"While the litte r is .n,ow s upported by two li n 
b.tl~, ljbl~ 1nou!d !t!lficb,e '~~" ~!f., *~,l.I,Re ,t, ( ) "~~ 
t~'1\ no wilY to 'r'ls!it the ' fitter .ill route. 

ad~ritage to th is system is that t he attitud e Cl!ll " bV~)ilt.red fl"Olli 

hor izonta l t o vertleaI a nd back to hor izont al when the lit1:erneedil 

t o p,~s t hrough restrictions and t he , patien t carlOotbekept feet ' '''''' 

doWn the whole t rip , There a re 801t1. add itional c,U$ to cotlSldil{" ''!t:. 

d u riftg this phase of litter handl ing as two lines are " n' use'~ T~~ I, 


ot tendant at the head should be t h'a only person at t hll> Jitter to,,',;','" . 

g ive .instructions to t he haul team and balayer, Aa two~ main lin" " " 

a re in use , there are addi tional cal ls as foll ows: ' ' . ,;,. 


~ , . , 

,'Haul (feet or head) called by the litter attendant at 
head to raislI the head or feet so , the 
Ie".': Q,r to raise the heae;! ' t o pass, 

,~): • ~ ... ' ,-' •. ~f;•• . ·'-l.L";"f.;. ' 
1w''''~ o.t~ 'N-'\.'- ~" , . ' 
." . ' 

called by. '.t he litter att{!lndl!,Rli at 
,t he head to lower the head or feet so that the 
; l'itter is level or to lower the feet to pass 
t hrough a rest rictioll . 

,A~y call made th at is not q ual ified as feet or head refers to both 
main li nes . If you call s lack , both main li nes are re l~sed to 
reduce te ns ion , I hope you did not mean "Belay . SIBCI:<." 

..' 

':" BELAY CON SIDERATIONS 

ng one and two main line hauling and I,0'rer'ni ~ .•.the .. 
p l,aY$ a paS-sive role .and "'~It f..1 the ':'!.~ ', 

ne and if possible be able t o see the progress qf the 
and act independently , if needed , The vlgllantt of the 

bellyer cannot be understated here . The belaye,. should call 
ltop If th e li ne is tll ngled or a problem is seen by the b.lty.... 

~ t 

• 
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If the bela ye r cannot be postioned to see the progren. an ", " 
independent observer for ,tne beJli'jler, is very he lpfu L ..' 

'.I 

",J.., ""';l,. .~,~~ _,' 'J..., ~ • ,' ~t•. 
:: " .r.'il" .,~~'{':"?\' '. ! 

fi xed b rake 1. UJ;ualty at the top of II drop and uled II. 
a:a:.'it..l<ln a !cowering iyst~. I t " tnay,. ~se it t~ wt-ilp 'of-:Itlill!!'1 anli'. 

deVice and controlled by a person at the t op. In gMeriil, " 
~rfl..·,~·-tlil;. ufest method to use as t he .litte r attendanti,' lUt.Ve , ~~;;'l'·!t';~l'li'." 

na'i as 1t1ll get1!tng the litter around obstacles and ' ,::. 
mon fto rltrg the patIent; Once tied in , the medic need kriow. . 
i1oth!!lSl ,about the 'rope .work and wlUrlot' create a .h a~\!I rdfor tIM·' 
pa t ient.. . . .. 

rake , 
nits When ,itt'er attend,," can not to the 

team . The ~ther reason is ' a shortage of P'l' r$o.n-neL One 
Utt84!t.OiI~end nt and one .person on belay above. Only th!! mOAt 
urgent situation is justification for not wa iting fo r additional 

. p"'·sonnel . . 

HIGH ~INE OR TYROl.EAN T RAVERSE. . 

~~~~~~~~:~~1;~~~~:; be .trenecl:"to be s upp~r 
is used to Slain .vation remember to tie 'the triJe , 

all<~t~,er tree from where the h i9h line co nnects to the support 
the base of another tree on line with the oth~r anchor. 

can be enou gh force to p ull th e t ree over. 

• f 11\
-.:c.'\+.•. ' " • 

There • 
• :j'l".; ,•. . #.,~. . ' 

i\J~GING T HE LITTE R FOR TRAVERSE'. 

~ 

litter is first r igged as if for two main lines with the 
excaption . One of the piijJ.hils fl"Om the , .py~.. '\. u. 

t.¥.I~:...u~ " t,r~~. I'PY ~", ..~ the top".;: .' '~.,. ".-.,.",,' .. 
·the' II~ clllrient , ·);dd .. puny or .xtri ile.r 

Tl<l, ....-... 8" ·kIlpt that wi ll be attached to the forwlu'd 

II) • , 
If, ~h 

! 
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!' ~~;(trrloN FOR HIGH LI NE OR T YROLEAN TRAVERSE : Do not 
(WeT tlU1sion the su p port rope. Fou r people, without a 

. ~hi," i caJ advantage sys t em is fine . ,Neve r use .. ve;hicJe to 
Keep the load as Ii9M .as : pos,aibll,. T he 1~1" ' 
Ihou lc;t have ascende ... ' to· permit climbing oh 

, , l1aul '~r ~Ia)', Iin.=~~tji4.'~~(fj:,rri~~tb
~...'J?'f'" ~r~*h, ''tl 

lin!\" :pa.H: Ii!!' .. mtl4~h.ii;c.t advantage 
' capability ~urln9 Tie off the 
and belay Irne& should 'lIbl" to take the'''''.Ylrtecm If -the lliSh line is loat the haul and bejlY 
support the weight of the patient and 
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:'L. Jo? 81ghUor 
'!&iJrP -a Knot:: 

About 3 Feet 

13 I, 



. ....~ , ,
/. #~:; . ' 

.'''', .- , .It. ' • . ' , . , • .' ""'#0_ 
" 

..'I r " 

,~. ' 

W' '. _,. 

" 

IMYH ()0tI~t.1\(,1jf ht 
't&lfilll,we1'inR' ~ri'C'ae • libb.ll'm arim &­

~~Jl>tl~ISJRd'';'Ui6wd~ d'r1clfiol! . to be rilSed for Ih" 
or two or th~t pwpIL It ,,' 

,=t~~!UI:~ ,as tal, to ria two' . f)'StWt', without di ... 
' .~ bt t_ tn the (uncllonl of JO_ing and belaying, Aft.r ',II. 
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