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How to UseThis Pamphlet 
The secret to successfully earning a merit badge is for you to 

ise both the pamphlet and the suggestions of your counselor, 

Your counselor can be as important to you as a coach is to an 
athiete. Use all of the resources your counselor can make 
available to you. This may be the best chance you will have 
to learn aboutthis particular subject. Make it count. 

f you or your counselor feels that any information in this 
pamphlet is incorrect, please let us know. Please state your 
source of information. 

- 	f - 	- 

Merit badge pamphlets are reprinted annually and requirements updated 
regularly. Vour suggestions for improvement are welcome. 

Who Pays forThis Pamphlet? 
This merit badge pamphlet is one in a series of more than 100 covering all kinds 
of hobby and career subjects. lt is made available for you to buy as a service of the national 
and local councils, Boy Scouts of America. The costs of the development, writing, and 
editing of the merit badge pamphlets are paid for by the Boy Scouts of America in 
order to bring you the best book at a reasonable price. 	 lelen 

Send comments along with a brief stateriiet ahoutyourselfto 
Pilots and Program Developrnerit, S272 

Boy Scouts of America '1325 West Walnut Hill Lane • Irving, TX 75038 
If you prefer, you may send your comments to merit.bac 	tScouting.org . 
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Note to the Counselor 
Before counseling Scouts, Pioneering merit bacige Counse!ors must 
hecl1i1' hnniiiii i.viili the cjuth' Ui Salt.' Sc'ituLg, an eseiitial plan-
ning wol tor all Scoutiiig 'uti.inteers. 3m ( 3n1' ° Sah' Sriiuting 
provides an overview of *o II ing p011: 	id 	ii as. Unit 
1ead'rs ii C lu 'xuccted tu r:. f:w tha di.i!tionil le!arailci' materlils 
cited jsuJi „.s Wo Ihn' Sjoju ih.Ibooh and ehe Ihist iUiI nierit nidg: 
pani 0 k't 1 hetojc :: ii.1 ucting cert,i iii activities. Counselors can .ic:oss 
the ( UUii „ o Salz ,  riiniiitg online at http://www.scouting.org/ 
I1ealtl1anilStrot\/rSS.aspx. 

Counselors sliou]d :Iso ensire that Scouts follow the principles of 
J.e,lve No Trace in iiieii i ) iilticei ,jii ,1  proiects. Just as hildn0 ‚ind callw-
iiig without a trace are siglis tit nt ex! ;rt)lt)Ist1iai1. rotc'utlng ha 

15 a mark of responsible pR:'eriiig. :\'Liumize impacts Ii) 

hic land. se ''nur lulument ind cxperi tee Ii ein Suollt, 01 ilor their 
piolleorit: 'rolects iii Oii\iIiifltflCn \VOCL' tue acthiies wi ll; 

teBoy 
Scou 	il ‚\iiierk,i has .10 esol 	ct 	'uJares für plivsical 
acti\'ties 	11jI the ''\\cOt  160 i;SA Safeti. 	an elirt to,tioist 
Pioneerilg 'n'rt lxi igo :ounsi'!urs. cl tu toliowing cot stileratioiis 
pro' ih idW iii 1 gui tmce of spcctal ii erest 10 thet ii. 

Qualified Supervision. The Pion:ntg nerit badge counselor 
shout.i hive k \vleitgi ii the lr(ipt'r tiO ul iionc'erinN projei3 bis 

and ei.iiipnn'lu. siritetual um itoits, ind ttlt proleeitt ippoprale 
für projecis. 

Safe Area or Course. Counsalors hould taLe reasoiiahle 
rneasures to prmide 1 1 rtcipants nt h i st fe (litt iltor en„ tun ment. 

Equipment Selection and Maintenance. Counselors should 
ensure proi'ct building to,l and eqnipment are well-mnintained 
and in gnnil condition. Rn1ii.'s, aneh iris, antI spars siiiitid he 
checked prior to each use. 
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Safety Procedures and Policies. Counselors must ensure 
compliance with safetv procedures for certain pro iects such as con 
trolled access ei participants, compliance vith Safe Swim Defense 
for proiects iocated over vater, and adherence to the 6-foot height 
limit für pioneering proiects. (See "harking at Heights and 
Elevatic::s ::; he Guide tu Safe Scoutirtg.) 

Discipline. Counselors should tale reasonable measures 
to ensure all participants are using pioneering toois and 
equipment properiv. 

The Sweet 16 ei BSA Safetv procedures are ..ssibie online liv 
visiting http: 'ww.scouting.org/HealthandSaie:: Sveet16.aspx. 

Because this pamphlet will be used throug::::t the United States, 
merit hadge counselois shouid understand that 2.:: everv method can 
he fullv described here. Different parts ei the countrv might use other 
names for a knot, a method, er a piece ei equipment. Counselors 
mav emplov other methods described antI illustrated in other Sconting 
literature, provided that ne requirements are omitted, added, or altered 
in order to accommodate them. 

Some pioneering skills or methods called for in the requirements 
will take practice and time to master. Therefore, having multiple 
hands-en sessions to earn the merit bad-e is advisahle. The term 
"demonstrate" in the requirements means just that—the Scout should 
show that he has iearned the skill and can use it. 

Keep in mmd that. hecause 0f equipment availability, parts ei 
some requirements rnight have to he done at summer camp, at 
district er council events, er on a troop camp outing. In such 
caes t6e nursoii conducting die rerieiv and approting am partial 

he appieted tu du so Lvi' the local councih 
The appearance ei a finished proiect er structure is not as 

imporiant as the correctness of individual knots and lashings. The 
proiecl should be iudged for :0 	•:ural soundness, to determine 
ii it was huilt to saielv withstand tue use fer which lt was intended. 
Onlv the appreved de-,i-ns shown in this pamphlet er other official 
Boy Sceuts ei America literature are recommended. 

In carning this merit badge. the Scout has a chance to team skills 
that will be useful in a wide varietv ei Scouting and non-Scouting 
activities. These skills should hecotne an ongoing part ei a Scout's 
advancement and his groiving participation in new and challenging 
adventures. Earning the Pioneering merit badge could equip him to 
later teach veunger Scouts, er could add another dimension to his 
value as a camp staff memher. 

Planning ahead, making certain as veu go, and ensuring safetv 
go hand in hand with the Scout motto. Be Prepared. In pioneering. 
discipline is essential. Pieneering is a challenge that ems instill long-
tenn habits ei doing things right the first urne. 
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1. Do the lollowing: 

a. Expiain to vour counselor the most lik-ely hazards von 
might encounter while parucipating in pioneering activk 
ties and vhat vou shouki do to anticipate, help prevent, 
mitigate. and respond to these hazards. 

ii. Discuss the prevention of. and first-aid treatment for, 
iniuries and conditions that could occur vhile worldng 
on pioneering proiects, including rope splinters, rope 
bums, cuts, scratches, insect bites and stings, hvporheF 
rnia, dehvdration, heat exhaustion, heatstroke, sunhurn, 
and falls. 

2. Do the following: 

a. Demonstrate the basic and West Country,  methods of 
whinping a rope. Fuse the ends of a rope. 

Lv Demonstrate hov to tie the following knots: ciove 
hitch. butterfiv knot, roundturn vith tvo half hitches, 
rolling hitch, vater knot. carrick hend, sheepshank, 
and sheet hend. 

c. Demonstrate and explain vhen to use the folIoving 
lashings: square, diagonal, round, shear, tripod, and 
floor la-,hing. 

3. Explain w:: 	useful Co he ahle to throw a rope, ehen 
demonstr:::c- : to coil and throw a 40-foot length of 

- or -: 	ope. Explain how to improve vour throwing 
distar 	iding weight to the end oi vour rope. 

4. Ei. pla - : 	::: - ::es between svnthetic ropes and natural 
fiber ropes. D:s:s .v::h tvpes of rope are suitable for 
pioneering work and whv. lnclude the following in vour 
discussion: breaking strength, safe workirig loads, and the 
care and storage of rope. 



. Expialn flie,  uns for ihe hack ‚ice, eve splice, and short 
rplice. Using - er -inch .. :e-srranded rone. demon-
r:rate ho -,v zo form 

6. 

 

Uhr a rooe-m..:.g device er imt::. :. ma a rope a 
leasr 6 fee nsisiing ei hree lands, cach having 
ihre varns. Vi::: :he ends. 

Exoain die ::'r.::mce of effec:.:liv anchoring a pioneer-
- 	- 	r counseior the 1--1 anchoring  er 

die log- 	anchc : methods. 

S. \Vdi th-1 lyMW 01 vour c renke: :nstrr 
a rope ia.Je. Be tore die p gl lacon s H.Must ; :.:: 

Exolaui the advaniages an. .:iirations 	.is:ng a rope 
:.:Je Iccils the potenti. ±amage i i inebn can do 
:e a rope. 

All pioneering projects constructed for this merit bad 
must comply with height standards as outlined in -' 

Guide to Safe Scouting. 

9. 13v vourseli .;;.1d c :lstle usinc zrvd diagcwI 
ashings. Exp.am v v rrest!es ai. 	;er, const:i.:ing 

pioneerng pr0ects. 

;O \Vth ihe 31::: y:al of vour 	.. ;iseor and us.:.z aoprepriate 
ashings ar.± :ioneerini :c ...........:;. h:.. and ute one full-
size pioneenng proiecr irom e:the greup er group B. 
Ynur preeci must complv with the requirements ei the 

*reu:: 	Reqtrement I0 mav he done at 
at disrrict er counc 	.ents, ar cm a :roop 

caac c 
Group A: Teve OR hre 

cho vov' iy .......... . 	ropriate and neessary. Expain 
. . .:"v vc..: r:. ....:::.:c 1'ste:ii 	.... .-:. Gr:: 	-- 	roe.: 	na 

be wehrt 	in a In.n and mit'n others. 

Group B: . .......p chair OR camp zaHe 

Group 13 p:.: :ts most be .:: :ked ort • 
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Pioneering Past 
and Present 
Preering—lle i:nowied e ef roes. 	nes. arui spic 	aieng 

he JC 	 e 
Scoutn«s an-d 5pars•---.s an::::. 	he 	1:: and nxtbonored 

wich 
 

;nhhg3 aiso aiiew Ss te 	ec 	vih nat genera- 
:r.eec tions, a cesirs who ued manv of lese Als as thev salled 

:S an imnocant - 	
s 	.-.:: 	lived in Americas 	and 	airies 

and iashngs are forrned odav :he same 
:.forSccutsto wavs thevhave been done fcra cng 	The pmeering 
gar : :fidence Dw:ec::na 	e' 	w:i oz yen 	mndll 	hev ...:uid have 

at anv urne 	:. Sceu:ings hiserv. 
ir their abiiies of 	 a 	few differences. One imponam 

nd to b: 	pared inge in pioneening -is 	: u:ing's deen CO-ulmmen ,  te the 
ei Le:. .: Ne Trace. i.:: - ' pioneer 	:::ecs are taIhe 

L 
mamcWor Pro:ecing :he 	:: 	.rorrn€n: 	..dng aopropna:e 	a:erias. and 

re 	Ing all ehience ........activiies af::::: 	:. . 	 . See :ices - .-‚-. 	 - 

:ne nean orespons;hk 
.i51 Cenmrv. 

.. .. . ........ 



Scouts llIcrv the prv ples ei le.ve e Trace whereve 
the': panicipate in otdc:: .ictivuies : :.cluding pioneering. 

• PIa:: ....................g will hti: ::.s.::s hat von have chosen 
ü. ace fe: vour activities anti that the mate: :h . 
use ci...... . ll: 	enviro:.:v :ntfrient" 

• Seen .....aoe surfac€s .‚.:r 
. .. 	Pioneering the 

trnimize t:: •.:. .ping 	Leave No Trace \Vav 
ei Vegetation, an arrange 
for access te :oile 	t!es. 	 . 	- 

• F::ov all Leave : 	 . 	-..... 
pria:i:es to he :ertain von 
are also respetvlg ;ldIti 	' 	:: 

tat tuake;heirhomes in . 
-o' --  -ineehng prvect area. 

• 	B-..:.::vtsidera:s 
whhapenuni:::r- 	 ;. 

mg pre: 	Politel 	share  
rmati::. about what 

v 	are deing anti abeut 
c:uting. Als. 	z.ve guiciance 

rita: wtll hep ensure their saieiv perhaps bv rscrting t!L... 
arcand a proect in orogress er bv shcr,ving ti:::: tvhere - Asyoupanyoir 
sano -wh. :- hev watcn. 	: ... rntgnt even ;nvne thom to 

asicipate 
 

to 	srn sc::: 	:.:ving ski!ls. ptoneeringprojects, 

• 	inimize campfire impac: ev usv:;: 	cam' swve wiren a make sure you 
oiz::oeri::g ever: 	dud 	coc4tir.: : meal. \Vhe:e campfires 

con: 
a:eaou.tna:::: 	:.na\  

your mera bange 

• 	lleave wha: von und ...... :ave th:: :rea in the same :::d: counseioralog 
heu vou 	nd lt. Dis:nau: strn. ....es when vou ar 	:ne - 	. the way, ana get 
wurt :her.. 	:nd stare allhrnldtng :v tenas. 

vour counse or • 	Dispase properiv of 	•::e anti clean up all bits ei rc 	. .d 
:te end 0  a approva betete 

V:th its rich his:or 	ar. 	.b 	:: preects. pic:v.v.T: you begrn bud ng. 
pulls together hhe best fean 	-. - :::::ing.Asycu: 	u ti 
hulld ':onr piens: .ng proe 	:-: :: 	jun. safe. 
positive advemure. 

PONEER1NG 	9 



Prevention ooes hand in hand with mqation, which means to lessen 
in force or 	:y and to make ess sever&' Bytaking precautions 
to manage risk and the possibility of injury, you cari be prepared to 
anticipate, hep prevent, mitigate, and respond to just about any 
incident that might happen while working on pioneering projects. 



Pioneering Safely 
T::.srructing ftti-:..:ed towe:. :id hridgs rt: ..:.res a keen eve 
teward safetv. Manage risk during nioneering preecEs bv being 
aiert veur surreun±ngs and h' Takinz action whenever veu 
noti:2 . ooterniai hanard. Doing viii help preren:::::::.. 
avert emerz:::es. and ensure a hin. sa:2: .me. 

Pioneenng Safety Guidehnes 
Foiiow these guidelines whenever building and using 
pioneering structures 

• Dress ihr hie weather. \Vhen :.:ssarv. '.:: gioves te 
pretect veur hands. 

• [so ropes am: :. teriais that are in g.:: condition and 
..........•ae tor 	2 

2:2 ane storerok: .::n thev are not in use. 

• . 	.1 wrapping 0 fcrpe around vour arm er waist when 
....::ng er lifting a !ad. 

2 2 joneering wc - . :niv.. en h is nice outside, ne- er 
durin i: - mv weather er in wet conditions that can make 
repes an2 

• Pracrice good beev meuhanics when lifting and hauling. 
Lift ne niere weight than vou can handle safeiv. 

• [so i. tihine  tone to rnar1- :.. anchor . :. :s. ropes snerched 
between 2::v.n loops o rr:: :. .d cords er

. .... :ou[ :::porent::.i: 

• Stand clear ei artv weige. ....spendea bv a rope. 

• Stav cii t.: :e side ei eienerin line withi 0 rope 
_nder strain irom a bad. A tensione: 

....: snap)ack ii it breaks, ii ii knot comes Ioos 
anchorg 

Managing risk 

inciudes being 

reparedtoha.: 

emergencies that 

nht occur 

;nag pioneering. 
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First-Aid Preparedness 
/herevp- 3. Me 17 

i' ki:w hv 	in a: ei€:ezv. Be: 	:e?a 
a - cpae en:: 	 .:•.nc 	....... 

3ee 	acv l J 	iun 

bes, vc.a n: CoId- and Hot-Weather Factors 
rc 	c nve Hypothermia  

:1: c'nge 	eec  

mild 

aance. fa:g 	1ar: 

T- O:er 	Er::ms rav i:iue 	 1nv 	i 
E..  :e:a-:: 	::t:ren: f:: 	n 	; rem:vnz 

case hni 	v3nig te  

-o a She- , ~e 	aflJ 

The Se IV  

bad 

- 

ff you suspect hypothermia because someorie is acting 
a d. strangely, challenge the person to walk, heel to toe, 

a 30-foot line scratched on the ground. If the person 
shows unsteadiness, loss of balance, or other signs of 
disorientation, take immediate action to get the victim 
warm and dry. 

12 	PIONEERING 



Dehydration, or lack of watet in the bodv, can 
occur at any emierature  if a person is sweating 
profusely and/or not drinking enough liquids. 
\0 itt 0 	ioo 	1 i K1'0 plenty of tluids 

L. titi 	L00u,l1 Otto igliL)Lit ihe tiy. 1 10 not 
wait to drink urtiil vou feel thirstv. If someone in 
your group hecomes weary or confused, or develops 
a headache or boOt' aches, have the person rest in the 
sharle dnd sip water until the svmptorns suhside. 

Heat exhaustion is one result of dehydration. 
1he bodv hecomes overhealed because its cooling 
mcthocl3 tau. \Natcii für these sigils: eievaed body 
temperature (hetween 98.6 and 102 degrees); pate, 

tmv sLin—even cool to the touch; heavy sweating; 
1osea. .itxziness, and fainting; pronouncecl weaKness 
aod tredoss, ie ah,'; lituscla cramps. 'Ib treat heat 

austion, have the victim lie down in a shady, cool 
so't tyjilt the feet raisc'd. Loo,et the ciothitig Appiv cool, 
datnp clotlts to the skm, or uze a tan. 1-hie 	victim 
sip water. 

Heatstroke (sutistroke) is far rnorc seil 	th.m 
heat exhaustion. Waich für these signs: boci lenipera-
tute above 102 degrees (ofteit above 105 degrees); red, 
hoi, anti J i v skin; no sweating; extremety rapid pulse; 
confusion u: 'sorientation: faintiig or unconsciousness; 
cont'ulsinro,. T:ic skytockeung hodv temreratire of heatstroke 
is lire- 11 	tening. Cool the victim immediatety. Ptace the 
person in a cool, shaded spot face-up with head arid shoutders 
raised. Remove outer clothing, sponge the bare s kin with cotd 
water, and soak underclrt hing willi cool \vater. Apply cotd 
packs, use a fan, or place the victim in a tub of cotd water. 
Dry itt' skiu after tlte bcdy teniperature drops 10 101 degrees. 
Obtatn uietti'.ti heip !mnisliatcty. 

Sunbum is a common bot potentialty serious result of 
oveexposure 10 the sur. l.ong-term exp tue cat resutt in 
skin damage and skin cancer. 'ib 1 re'eil: thorn, limit your 
exposure to the sun, wear 1 	e-fiU:p ciothing that covers the 
arms and tegs, and wea 	broad-brimmed hat 10 shade the 
neck artd face. To proteer exposed skin, applv sunscreen with 
a stin protectiot factor (SIF) of at le..isi 15. Rt'appiy stttiscreeit 
often and as needed. 

When applying 

suriscreen, don't 

forgetthe ears,the 

back of the neck, 

and, ifwearing 

shorts,the backs 

ofthe legs. 
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Minor Injuries 

Most minor injuries can be treated on the spot, 
without cornplications. 

Minor cuts and abrasions usually rcciu Ire only cleaning 
and disirifecting with soap and water. Lea':(, 	eni to heal in the 

ah; or cover lightiv 	a dry, sterilL.. 	,in- or haiutage 
to help prevent infection. Unless a cut is serious, hleed- 

Ing proh.bly will stop on its own or with slight 
prcssure on the wound. 

If a wound is so severe that lt does not 
stop bleeding readily, appiv direct and firm 

pressure using a sterile dressing or compress. 
lt 	nay heip zu,  raise the iiurcd 11mb JI no 
hs are broken) ahove heart level. Apply 

pressire to the lucal artet - v. If the bIeedm 	is 
prolonged, treat fur shock ancl seek medical 

attention immedhately. 
Bruises hleed under the skin. Applying an Ice pack to a 

bruise will reduce pain amt 	vcfrg. 
Always consider Rope burns, or frictin 	htn o, can happen when a rope 
blood to be a slides too quickly through your hands or when ans' part of the 

potential source body encounters a tast-invic rope. A rope bum leavi- 4(11 
. raw, red, and som€'umes hI

.
stcred. 1 he best pl -otcctl(lfl 

of nfection; never rope hurns on the hancls is, of course, tu wear protective gloves. 

touch someone If a hurn does occur, clean the area with mild soap and water 
to hell) prevent intection. 

else's blood with 

bare skin. Always A pioneering firstaid kit should include basic items for 

use a protective treating mirior injuries and to provide initial care should 

a more serious emergency arise. lnclude a few adhesive 
barrier such 

bandages, two 3-by-3-tnch sterile gauze pads, a small 
as disposable roll of adhesive tape, scissors, tweezers, one 3-by-6inch 

gloves, and wash moleskin, a small bar of soap, a small tube of antiseptic, 

a tube of 0.5 percent hydrocortisone cream, moleskin or 
thoroughly 

molefoam for blisters, orte toller bandage, a pair of 
afterward with latex gloves, plastic goggles or other eye protection, 

soap and water. a mouth-barrier device (for rescue breathing or CPR), 

and a pencil and paper.This can all fit in a resealable 

plastic bag. 

14 	PIONEERING 



Blisters farm when skin .s irntatd. 
or oat. 	ignas he hg:mn :. 

rnniediatev anc ::: 1:..: :i:: ten±: area bv cuU.:. a piece o 
rno1en : mo.eenn ana ccr. ing the affecte s:sa. I a 
ter n in 5evera bvers j; ;nseskin ot .s. 

the ::2i.tre T.:ner s.s ..- s: st un:::I•en. 
as von von a nnncr :m. 

sp ilin ters with t; ezes. Encourage the woun 
rinsh out fo:eign man::. Mn wash witi 

ni applv aiseptt. Cover winn an ajhesive andage. 
Sprain fOm t;visiing er wre;5;hll5 a oint is usaiIv anire 

puntü ani mav s;veii. Te trec: a s e-rain, raise :he hiinred z-.: -..4- 
an keep the vi.nim still. Appiv coI 	nt'resses f'r the tirsi 
4 honrs. :hen aplv rriLi bar. Fe: severe :r ersis:ent pain. 

me.lcai ar:erensr.. 
Trea: fnries fr2:s falls :vi:h reat canon. \Vlenever some-

one has fajen. assnrne ent is an inur5 to zhe i:e .. . neeln or  

such inuries ran he hard :c ierecr lecanse :.:: virtim might 
no: slvsw an': phvsi:s snnpnsms.  

anr :eck—a irs:-ade 	a nstaner c2!~ hold 

the vidins bead ani steak steadv. Da not marc the t'ersc :.:s 
hin: :: :: meist: . sicss :hmatenei hv ci :7: meiiate dangers Ii the 

havir trauie b:ea:hing. .trniy aeast the position of 
the heaci and neck juzt encugh so main:ain an ssners airwav. [)o 
na::::: ::;loiv mm"  ü a 0 um I:2-atfo: 2.:.vkbu:: :nn 

nessanlv change die vicnms position. ii van suspec: heaa, 
neck, er back ininnes ani die vierirn mus: be maved ja open 
an asvai: rexampe. ::rc in: the - - sonc..: ::tnhe :.nh of 
danerg ask f:: hepi:: movirg die v:cum's hotiv all itt once 

fyou haveit. 

aoplyO.5 perce't 

iydrocorttsoe 

crear' to WP 

soothe insect 

stngs a.-,d btes, 

:vthcut :ansing3nYiVr2orinrrt5  

Stings a nd Bites 
Ne main: 	rss :h inec: repei.ern von appiv. 
inseezswiiistin::.ihire, so pavattin.sm 
•e von '.valk anas .:nii. Treat orthnary 

insect stings -ins:s:ig die s:irtger vd' 

ins blade of  a : 	 1.': nottrvreSpeer 
will  
gemlv  

Fire ant :.. ...- ran in extremelv pamftL .ini—in some 
aases— ::r :2 	2:2:2 5 	ic reactiori. Yen ran spei. ...:o ants bv 
: - r distinarive ioain :nounds of dtrt. When disturbed. these 
:mressire ams wlll :.:arm  tnd atrack ca a group and sting 
::iearefv. Their snrgs fern: :::iv bilsters; ra.-n rare not ::: :reak 
die blisrers. .Vash die inhsre :: sin: vell with an!:--:: .: 'r soap 
and warer. then cover :virh ii insu.n banciage. 

Brown scorpion 
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he ihe common scorpion uv 
as 'ee 	he S 	o Z ,  en :ue evere. 

veg 	scorar. bU 	 eave 
lo 	cbn i; 	:n irom:m: 

	

ic 7?z 	r a wij 	 .,ju 
:.mi: 	nilir.e 	5e gi:e. If 

a 	nae:: reac crs 	ne:: srg : :v 
•;eren nan a  

et ried:ca e:r 	. 
Rarev. 	gn:..;:er a venomous spider or 

sccnpion. Of i'a:t:ar c:er: are :e 	f Ihze 

	

a re 	 :i 

'! 

H1t1 
zhe 

nani 

vaz: n fr  
See 	:ia:e 	a 	en:i. 

•'' a tC( 	 Ticks 	arr-  deae sjzh a ive seae a 
11 7  n 	\a 	cz 	.ever. Remove a 	 .: 

bv grsp:rz 	ea as 'se:::he 	a.s ::s.e w:t 
. 	 . 	 . 	 . 

Jve flnger!:s gen:!':  
:::. [:n: sp.:eeze. :wst. : erk 	i::::i: 
te 	 :eav - n :her 	e s:n. 7.: ......... 

and :va:e:or a: 	iT: 	.T. a:: 
a:sen:. Af:er h andIn  

Wasp, hornet, bee, or lire ant stings can cause severe 
allergic reactions in some people.Those people should 
take a fleld treatment kit with them on all outings, and 

their companions should be familiar with its use. ff a 
sting reaction on an arm or leg is particularly severe, 

isolate its effect by tying a constricting band between 
the sting and the heaitThe band must be loose enough 

for a finger to slide under lt. CooI the wound with water 
(or Ice, if available). Monitor the vietim's breathing and 
do rescue breathing if necessary. Seek medical heip. 



S n akebTte 
ae 	'v a snake, assume titat lt is 

venomous unless je can be positiveiv identified. 
-,-am -, -arn to recognize venomous varieties to know 
wnen theres e er --.nd what action 10 take. 

Two type - tnomous snakes are found 
in the United 	s. Pit vipers (rattlesnakes, 
copperheads, cottonmouths) have triangul 
shaped heads with pils on each side in fror 
the eves. Coral snakes have black snouts and 
bands of red and vellow separated by bands 	 -.‚. 
of black. Coral snakes iniect a powerful venom 	 - 
that vorks on the victim's nervous system; pit 	Western diamondbac 	.-.-- e 
viper venom affects the circula na: 

Suspect a pit viper hite if thera 	ncture rnzs, pain 
and swelling (possibiv serere), skin dioIoration, causea and 
vomiting, shailow breathing, hlurred vision, and shock. A coral 
snake bite is marked by a siowing of phvsical and mental reac 
tions. sleepiness, nausea, shortness of breath, convulsions, 
shock, and coma. 

Get immediate medical heip for the snakebite victim, 
hile doing so, it is important to limit the spread of the venom 
d Co maintain vital signs. Keep the victim still and the wound 

below the level of the heart. Tie a broad constricting band an 
inch om wider between die bite and the viceim's heart (2 to 4 
inches abc. 	Do not use constriction bands on fingers, 
toes, the 11 	:k, or the trunk. Swelhng mav cause 
watchbanc' 	thing, and shoes to restrict circulation; 
remove thra :tems from the bite area. Treat for shock. Do not 
pnnit' re 	‚irnhnl cc,A, t,'nc nr 

Weather-Re]ated Dangers 
on s'cnn ...a,s en'r1 s:.nr° of tna 'atne esneca'.' 1 qntni' 

C,  '13 foraca:.Tte ..at -:'-r c.c'sn t Ha.c o te atonr- or ra" 
- 	:o snke E - en i f  ‚cc 	 0 nan s:rn.e sudden: 

DV. , 	toat coo ca a.c cods Dc not sack s:a ter untier 
o ree or unde' s onn 	nrer, ccc sta, ccc. ro'a carer, f a severe, so 
dnn s:orm st'tnns sees ma"ed,c sh;e" 	a mccc 	nosnoe. Betore 
ooneeig. n;cys ceuk ac n.octm'er momeasi 	Sevre ;;eamder i 5  fora- 

shetared ncd postoone vou r poneerng. 
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Rüpe 
Rope is among our oldest toois. Andern peoples 	iseful lines 
h twisting or braiding roms, reeds, plant fibers, or st: of leather 
and used them to haul and lift loads and to harness aooiials. \Vith 
rope, they could lash together tools, fishing nets. and shelters. 

Rope is still important for work and für play. \Vithout lt, 
pioneering proiects  would be impossihle. \Vhen choosing a rope 
für a pioneering task, consider how strong it is, how much lt 
stretches, how easilv it handles, and how well ii resists mildew, 
rot, and exposure to sunlight. You will 	want to note vhether 

:s made of n:ra 1  fbes or of svnth€ -: 

aturaIFiber Rope 
Rope makers have se::led on a handful of plants as the best 

roducers of natural fihers for manufacturing ropes. Each type 
of natural fiber has its advantages. The fibers most often used 
are manila, sisal, cotton, and coir. 

Js: as 	:ehs:cc days, natural-fiber rope is still produced from plants. 

ccs taken from stalks or leaves are twisted togetherto form thin yarn. 
Len:ths of yarn are then twisted together in the opposite direction to form 

o ,.„,ker strand. Next, groupings of strands are twisted together, again in 

the original direction, to make a small rope. Finally, three of these small 

ropes are twisted together the opposite way to form the finished rope.The 

lay of the rope—the shape that results from alternating the directions for 

twisting the yarn, strands, and small ropes—allows a rope to hold its 

shape and resist unraveling. 

To better understand the anatomy of a rope, take apart a short piece 

of three-strand natural-fiber rope. As you unravel the rope, notice how 

the smaller ropes, the strands, and the yarn have been twisted. Finally, 

unravel a single bit of yarn and you will find plant fibers—the raw mate-

rial from which natural-fiber ropes are made. 
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Manila. Mariiia rope is made of iibers liar;eei 	n. ehe 
leat tems of :he ahaca plant .\f: 	s...:::: f the 
Philippines. lt takes its n3me froni the city of N ,  le 
Phippine capiral. Fibe:z :.-m grcv IC  
ideal for constructing r::: \Ianiia rone .. asv to t .:nd, 
vher new. has smootl. ilkv 	1: . 	eng, dot :s:: - :rerch 
much,and :.ir': res:stact to the damaging effects of iighl 
For :vhig lu:ets ond naking s'ices and iashings. q--iartc-ch 
manila rope is a gcod choic 

Sisal. 1 	er c: 	plant in the  
:rts of East .Ai:  

and \ucc. ‚ [ne name sfs cemes irorn 
:awn in -,he fihegrowhe region of Meico's Vicatc .; 

Because the fit'e: 	.e sbcrter ih.:: 	ef man..: :one, 
:.ut wothirds the strength Lii ma....... 
a 7endeiic. spiinzer. This rene .1 :t as 

flexible as lila -, Ca and so is nor : pracrica for lasirings .:ii ior 
pracricmg knors. lf knots ins is::. ecorne wet, kinirs ;nav 

..... in the r 	afte: :.e knots  

Cotton. The same corton plant f±ers used to make :. Tshing 
can aso ne :wisted er hroicied to form rone. folter. ..::e is 
not yen; streng. ............ft and easr cc handle. Ii . .deal 

0,  ...rli:5. tv:ng :p pacl.cct. and other uses trat don't 
.r tc hear mu:h ;veighr. Cctton r'e is not useful fo 

:meering struccures. 

oir. Originaur:c .:. : -.....::. of :he Fc .. ...... 	is mode 
ef filters token front coconut hu-ks. lt 	r: 	::. 	.it in 
:-nhr, tha: wili 	and is ne: harmeü  

::. - ief disadvantage 'f ceir rope—and ii is 0 hin  
shori flen::. .: : :- : t du:  

1: i  not : :'mmended for u - n nionet ...... 3  nrorec:s. 
thosc :c.a: will hear 

Synthetic Rope 
Svnthe:. :'oe is manufactu:ed bv : . süng er : :c . ....... together 

ers mode irom svnthetic ::ainiv petreleum-hase0 materials. 
;i a varie:v of roe • [hat ran he produced in imost 

a::v colc'r and :tiatchec:. 	tv uses. Sonie svntiu:;: 
ran ite niere .........«.::.l ......... -riigh:  
Howeven tirev generaiiv :e:s: rot md mhdew bene: 
notural-fiher tones and. in manv cases. am strengen 
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Bindet twine is made from loosely twisted fibers of sisal or jute thal 
have been treated with chemicals during the manufacturing process. Its 
principal use is for tying bales of hay as they are fomied in the field by 
baling machines. 

The singlestrand construction of binder twine gives lt none of the 
strength that comes from twisting strands together to form the lay of a 
rope. Binder twine has a breaking strength of oniy a hundred pounds or 
less. lt should never be used for pioneering projects except when lashing 
together camp gadgets that will bear linie weight (such as a stand for 

a washbasin), and for making rope (see the Making Rope" seetion later 
in this pamphlet). 

Polyester. Povester tue uuailv femd in hrtideL rather 
than t 	ferm. ThI ren durahk reite handIe weil and 
desnt re::. much. lt 	ss jfe. 	:: 	iighr ihan mo 
ether svreheue Obers. Puvester repe is exeeilent ter practcing 

tvn and fer use In nuav pieneering preteus tut a 
ztedbas: 

Nylon. Modern :..en rope is more Ehan twite 	s:rong as 
manila tone of the stur.e diameter. lt is a ilable jr. 
form and isted strands. Nylon rope has more streteh than 

:-. tr svn:he:ie er natural -Oher ropes. hut lt recoyers los original 
0er 	on f tnaload has heen Teleased. Nylon rc: 

cua er-luth in diamerer werks weil fer practiclnp k:c tving. 
hut because lt slipperv and has a high streich facior. lt should 
not be used :.:: lashlngs 

Parachutecord.A.:einyior  

r:vlon sheath this coiL~ä takes ÜS name Om the rtue lt pLavs willi 
parachute 	lt bbs a theusand uses around camp. Hwwet -. 
for cmeering, parachute cord co:. oe used oniv for sutail ur. 
ects camo cable. rack for drving clothe. The rela:lyelv bw 
breakine rength ef parachine cerd :generaiiv 200 ca 
pounds means lt shouid never be used for fulE-sized towers, 

er other ;veight-hearing pio:rniug p:r ?cts 

Polypropylene. h.....prepviene rot wIll ileat. making ii a tu 
ren: for aterfrtr activities and Kt wet condilions Polvpropvjene 
repe handies 'weil, hut its siipperv fhish male-- lt unreiiahk fer 
hebding knot tu fernting secure bshings. to:eciabiv when :..: 

new. \Vhfbe 	 ha abou r'.vice ine  strerigih 
:1 manila tone of equai Litamerer, lt also streiches more. 



This rope can be used in pioneering 
projects as a line for pulling towers 
into position, as guy ropes anchoring 
structures in place, and as hand lines for 
monkey bridges. Its strength makes it 
suitable for anchoring systems and for 
any uses involving heavy strain. Its slip-
pery surface reduces the friction of rope 
tackle systems. 

Poiyethyeno. Polyethylene is an inex- 
pensive braided rope. Knots and lashings 
will leave kinks in polyethylene rope 
that has been under tension, which 
makes it unsuitable for most pioneering 
projects. Polyethylene (also known as 
Dacron 5) does float, giving lt limited use 
at waterfronts, for example as towropes  
for water-skiers. 

Kemmantle. Today, the only rope approved for BSA climbing 	Rope that will be 
and rappelling activities is nylon kernmantle rope. This strong 	 -

clmbing rope has a core of parallel or braided nylon strands (the kern) 	od tor  

surrounded by a woven nylon sheath (the mantle). 	 anti rappelling- 

Care of Rope 
set aside at a 

Scout camp 
Inspect the full length of a rope before and after a pioneering 
event to ensure there are no cuts or abrasions. Any rope that climb

-
ng program 

has cuts, abrasions, or more than a few broken fibers might need area or a COPE 
to be retired, The same is true if rope fibers have lost their luster 
and appear dry and brittle. Feel for lumps in braided rope and course, for 

look for internal fiber puffing through the weave of the braid. example—must 
A section of line that seems thinner than the rest of the rope 

neverbeused can be another sign of a weak spot. 
Twist open the lay of a natural-fiber rope in several places for pioneering 

and inspect the interior fibers. Light-colored fibers suggest the 
re 	ts iec rope probably is in good shape. A rope with a dark or spotted 

interior, or that smells bad, is not safe to use. 

Construct pioneering projects only with rope that is safe to use. 
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Damaged - 
and therefore 
unusable—rope 

Prolong a rope's useful life by taking care of it. The following 
guidelines will help you prevent rope from being damaged. 

• Always step over a rope, never on lt. Avoid dragging it along 
the ground where grit might get into the Ebers. 

• Protect rope from abrasion by using layers of canvas or tarp 
to shield lt from sharp edges such as a cliff. 

• Protect rope from heat, chemicals, petroleum products, and 
prolonged exposure to sunlight. 

• Keep a rope under tension only as long as is necessary. 

• Allow wet rope to airdry completely before putting lt 
into storage. 

Safe Working Loads 
New rope will have breaking strength and safe working 

bad Information printed on its packaging or incbuded 

with the rope as a tag or pamphbet.The breaking strength 

of a rope indicates how many pounds of strain lt will 

take before faibing.The working bad of a rope, usuaUy 

less than 20 percent of its breaking strength, indicates 

the manufacturer's recommended maximum lad. 

A typical comparison of safe working boads and 

breaking strengths for new ropes of various kinds-

in this case, ropes of 3/8-inch diameter—iooks bike this. 

Manila 122 pounds 1,220 PoUrlds 

Sisal 108 pounds 1,080 pounds 

Cotton 90 pounds 900 pounds 

Coir 65 pounds 337 pounds 

Polyester 334 pounds 3,340 pounds 

Nylon 278 pounds 3,340 pounds 

Polypropylene 340 pounds 2,440 pounds 

Polyethylene 410 pounds 3,725 pounds 

For exact bad limits of a particubar rope, see the manufacturer's 
Information printed on spoOlS or packages of new rope. 

A rope's safe 

working bad will 

diminish as it is 

used. Tension 

placed on the 

rope, exposure to 

the elements, and 

the effects of 

knots, lashings, 

and droploading 

(using a rope to 

suddenly stop a 

moving weight) 

can all reduce 

rope strength. 
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Drying Rope 
Rope must be dry before it is stored. Damp or wet rope may develop 

mitdew and rot. If a rope has become muddy and wet, rinse lt off with 

a hose. Loosely coil the rope, hang it outdoors, and aUow lt to dr 
completely. Hasten drying by leaving space between the coils. 

Stonng Rope 
riit wav and it wi] he ready ihe next ......... 

nedziari'; ::.:king;.:: 	rei'eis:. 	.andir.Cc; 
peg  hang peces ccri and 	engths ei •oe on 	c7 

....... 

and hang he cy..: a mach -e: 

zhe ric .me a clean  canva.::. 

COJUNG A ROPE FOR STORAGE ORTHROW1NG 

e'. -ere cm. 

nv ircts an 	ii.are f:om ihe ;.e. 

Cc"g a tHck rope for storage. Fer ans iengh 	mpe 
....

. 	 nmer and lamer. drape Iare neat CL-L.. :.crors the 

.:fvm;r neck :- :......... ani 

Coiling a thin rope or a cord for storage. 

fan : :cileu m. j , oops ci 4ia1 

handAVhanonIvaf:featc: 

rer'e er cc-rd are eft. u .. ......ar .riher .- :d 

:namdar areund the 	...... 

•....ii-.eirn 
.:.:cor:::erhreteg: :.-.: . .... en 

ei : .... ...... ±Tmagh :he band an] 

:ae enc ig the band agaim die 
Te aved kinka in natraldber 

cenr an] 	 logerher 

3 CiVe huch. 

13 l~ ~ A7J ,  
Butterfiv cod 
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Coiling a ropeforthrowing. T-3ing a :ie zver 
LreeEr : thrcrxing a ne ac- : 	a crek 

hear hag :o prr: t:zd in cam. fr heginnn: 
kev ft-icige tha hi va 
itcL. 3d Ir nun y oder ueR 

inew i he zum riae a pmna ban 
atee D? nc: :e h air 
f the r: 	. •. 	Eav zoH de 

rge in vur nn h:cwn han.. 	zhe 
hai Wen de 	 :he c:: 

mn uL 	zih ;vitho 	a::ig. Ti::. 	tvghze 

ard :he 	Xeve1,se a 	0 	arne. 
k I:e:e 1n 	n Ihe 	zen,  it :ea: ari 

hoi 	in 	.:: 	a: 1 S;vrg Ü a :i 
rnc:3:L :eg 	mc 	'nze and 
m unc.'ii 	m --,-e tcwa:d die :aret. 

Throwing a 

parachute cord 
IN 

V
or a rope with - 

acarn:ter 	- 

quarter-inch might 
require adding a weight 

to one end. A svorck or 

	

ne roe 	smail stuff sack fiiled with 

-
sand works weil.Attach 
ittothelinewith a 

aroj'c yo.r wa 	ciove hitch. 	 / 
Y.o2 riay reed to 

etrdo.:r 

end::erope 

wt'outoecor-i-nc 
 

enta: Edrt 	 - 
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Fusing Rope Ends 
Part of caring for rope includes preventing the ends from 
unraveflng. For sviehetic rope, that means fusing them. For 
natural-fiber rope, that means whipping the ends. The ends 
of three-strand ropes also can he protected with back spiices. 

For nstructions on inaking a back spflce, see 'SpUcing 
Rope' atei in this pamphlet. 

Rope and cord made of svnthetic materials will melt under 
high heat. An eic•cric bhJe cutter, OjjCfl found in stores that 
seIl rcpe, is the seicst meens of neady fusing rope ends. You 
can ais) use a mich, butene ligliter, or candle to fuse a rope. 
Working in a well-ventilated area, melt and fuse the strands 
by holding each rope end a few inches above the open flame. 

Melted synthetic materials are extremely hot and sticky, 
and will cause burns. Don't touch the fused end of the 
rope until lt has cooled. 

Whipping Rope Ends 
Because natural fihers hurn rather than melt, the ends of 
manila, sisal, collon, er other natur, 1 -fiher reges are protccted 
by winpeing. Whieping keeps rope ends fein frayng or unrav-
ding by tightly hinding them with strong cord. Among the styles 
of whipping are basic, West Countrv, and the sailmaker's. 

The West Country and sailmaker's whipping methods 
are illustrated hereTo review the steps tor makinp a 
basic whipping, see the Boy Scout Handbook. 
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West Country whipping. Famous for seafaring itaditions, 
the counties west ot i.ristol, England, lenul die iauie \Vcs 
Countn7 to a form of whippdg that works weil on ariy type of 
rope. The success of West Country whipping depcnds on the 
tightness and neatness of the knots formed whl dc \\'hipoing 
cord. ib rnake the'West C u.tury m 1, pIping,sne ;no thnit 
14 inches of waxed flax cord. 

The best cord to 

use tor whippin 

is waxed flax 

cord that can be 

purchased at 

Ieathercraft 

stores and shoe 

repair shops. 

Step 1 —Bring the cord around the rope near one end and 
secure the cord with an overhand knot. 

Step 2—Take the two ends of the \v noping cord a nund 10 

the back of the rope (away from voit) aiid tie another over-
hand knot. 

Step 3—Continue to tie overhand knots, alternating them 
betwccn the front and hack of the rope, until the whipping has 
heen Formcd. As a rule, make the vhipping at least as long as 
the i mieter of the rope. 

Alvav 	each overhand knot the same way (for example, 
icht over Ice, or left over nghi) so that the 	He tiglitiv 

tcgether 10 iorin a snooth iviii'r r'g. Finish thc v:l1jppiitg  rvith 
a square knot and trim the excr: ord. 

Ropes securing a ship's sails snapping in the wind can 
quickly fray if the ends have not been protected.The 
sailmakers of old knew that spending a little extra effort 
whipping rope ends would make their work much easier 
in the long run. 

m 
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Sailmaker's whipping. The sailmaker's whipping can be used 
on threestrand rope. lt differs from basic whipping in that the 
cord is secured around one of ehe rope strands before the whip-
ping begins. That will heip keep the whipping from coming 
off even if the rope is heavily used. Here is how to make the 
sailmaker's whipping. 

o 	 8 

6w 

Fuse the ends of three-strand synthetc rope 
before wtiipping. 

Step 1 —Unlay the three strands for about 1 inch from the end 
of the rope. Form a bight near the end of a 16inch length of 
cord and slip it over one rope strand, allowing several inches of 
the bight to remain. Lay the running ends of ehe cord between 
the other two strands of ehe rope. 

Step 2—Twist ehe strands of the rope back together. Using the 
longer end of ehe cord, make wraps around the rope. Keep the 
wraps tight against each other. 

Step 3—After completing the wraps, loop the bight over the 
end of ehe same strand around which it began. Run the longer 
end of the cord through the bight, then pull ehe two ends of ehe 
cord to tighten the bight against ehe whipping. Finish by eying 
the ends of the cord with a square knot and trimming the 
excess cord, 



Most knots used today have been around for centuries. 
They have endured because the way they're forrned—eheir 
architecture—has proven Co be ideal for certain uses. 

Knots and Rope St.-er; 
Tying knots in a rope causes bends and loops that place uneven 
strain on the fibers. That can reduce ehe strength of the rope and 
decrease its breaking strength. Also, the effects that knots and 
splices have on a rope vary according Co the condition of ehe 
rope and ehe nature of ehe knot or splice. For instance, knots 
such as ehe square knot that create eighe bends weaken a rope 
more than knots with wide bends such as ehe timber hitch 
and bowilne. 

Three tests of a good knot: 

• lt is easy to tie. 

• lt stays tied. 
• lt is easy to untie. 

This list shows ehe approximaee percentage of strength left 
in a rope tied or spliced in certain ways. 

Full strength of dry rope 	 100 percent 

Eye splice 	 90 percent 

Short splice 	 80 percent 

Timber hitch, roundturn, half hitch 	65 percent 

Bowline, slip knot, clove hitch 	 60 percent 

Square knot, sheet bend 	 50 percent 

Overhand knot 	 45 percent 
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The Languageofknots 
eam ho  

standingpart 

Overharl  

overhand loop. 
-o - ha-, 	 gncc 

- 
• 	 . 	 / p • 	

'-• 	 1/ 	) 
da-hand 1 oo 	 : 

// 	LJderhd k,op 

p ce 

10 0 

BI&*t 
ia  

II 

pa: Gr Ne: 

// II 
e. Drei 	a U 

eee• 
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Other Useful Pioneering Knots 
For :oneemg rve::. 	w need 	ad: ..ie.e 

Rou-'dturn With Twa Ralf Hitches. [se the rouadtur wi 

hche .: .... .........:he c: ,. 	Liz foo: :ces a:d h'. .- J. 

:o:.:: a :r.onkev hriL:. ni w :e cf gv:e. I ies:red. 

;:nsecre 	jmmg edv:h sevI 	Ths k:c'r 

eec.aIY 	ecae J es secure ad is easv to me 

1-,:.:ee 	-.3 	a.:.: . 	 ae 

e 	:)u a sPan T.a: 	a::v vou 
he .vh: 	u COMNete the :wo half izches. 

Start by making 
a roundtum ovev 
a Spar. 

—ir---- 

1  Next. make When both half 
a half hitch hitches are made. 
around the pull them tight. 
standing part of 

m 
therope.Then

ake another 
half hitch. 

Safety Knot 
A safety knot (also known as a stopper knot), added to a 

knot such as the roundtum with two half hitches and the 

figure eight follow-through, will help keep the free end 

of the rope from working itsetf loose. The most effective 

safety knot goes by several names— barrel knat, one 
sided grapevine knot, and half  double fisherman's knot. 

tt Form q 	ty knot by pmg 

ff( J 	tl a i . of b e rope twice 	iad the 

: 	
s.ard 	then runnin 	e end 
u 	. 	etwoloops ; 
tormecE (This is exactly the same 

	

- - •.. 	method you use to tie the first pos. 
tionofthe double flshemiansknot. 

- 	
. 	 described hrter Ifl this chapter.) 

VVwk out any siack horn the 
otsthliessnu 

a . 	k ‚ot i s proteetir g 	- 	. - 
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Sheepshank. 	:e 	:esanK :o e;:i 
en 

he in> 	ee;T. ::::. 
ea'm- 	fle: 

: - e 
the hght 	.- Fcrm anc-:he: 

C)T 	 ::.e rc 	 hgh: 
:ace 	3 

A sheepshank will tv tiøti inhi ‚ the entire rope 
under tension 

More Pioneering Knots 
The kne-to a a rollen nury obreumg 
.1 . 	chea :.: .ec:e arhr ;vhh ..± 	:he. i•::: 
.bee Ams uM  
and ry;Ie plan EI ecvme:it a: 
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Figure Eight on a Bight. Forming a bight (a bend) in a rope 
and then tying a figure-eight knot with it resulis in a loop that 
will not slip or come loose. When this knot is tied in the end of 
a rope, back lt up with a safety knot. 

Figure Eight FoIIow-Through. This is the same knot as the 
figure eight on a hight, except when it is made, it can be tied 
around a tree or stake or through an anchor ring. Begln by tying 
a simple flue-eigh knot in a rope. Run the end of the rone 
aruend an auchm er through the rin lo to weich you wart to 
attach it (1). Then trace the end of the rope back through the 
figure-eight knot (the "follow through") (2). Back lt up with a 
salety knot (3). 
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Form a bight in the larger rope. 
Then wrap the smaller rope 
around the bight at least twice. 
Use more wraps if needed to 
hold it tight. 

To finish off the knot, tuck the 
running end under the standing 
part of the small rope. 

Double Sheet Bend. The double sheet 	d has innre holding 
Power thon a simple sheet bend. lt cone ui ioindy 1,villen tylug 
together two ropes that vary widely in diameter. lt also works 
well for tying togerher wet or sli erv Opes. Tie it as you 
would a reguhir shcet bend, but make iwo or more turns 
around ihme biit. 

@

Gross the running end 	Strain can be applied 
Start the rolling hitch 	over and make a round 	either parallel or perpen- 
by making a roundtum 	tum.Then tuck the end 	dicular to the spar to 
around a spar. 	 under the tum. 	 tighten the hitch. 

Rolling Hitch. The rolling hitch his manv uses, such as tying a 
rope to a stake or a spar, or forming a hand or shoulder loop to 
u!Li Spar. Esscmially it is a clove hitch tied around 0 sDar 

with an extra jun. Pull can be exerted on a rohng hoch 
either perpendicular 10 or parallel with the spar. 
lt will untie easily. Whon von need extra grip- 

turns as 
yotiel 	

add' u  

To form shoulder or hand loops for pulling a spar, tie two rolling 
hitches, one at each end of a short length of rope. 
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Start a butterfly knot with an 
overhand Ioop.Then twist the 
rope to form a second overhand 
loop. Drop the upper loop down 
in back. 

When the upper loop is dropped 
down, pull it underthe two 
crossed standing parts of the 
rope.Then pull it up through the 
top loops to complete the knot. 

62 

To pult the butterfly knot tight, 
pull the upper loop while holding 
the standing parts of the rope at 
the bottom. 

Butterfly Knot. This knot creates a fixed loop anv':h ere along 
the st.:.:h:z rope.  easv to 
untie, ad ::s:and 	:::s.. 	am 	.Y.;e::an. When 
using a ro:e hea•:v c 	e:jch 1. tie a series 
of butterfl: to form loops for each YS hand or 
sl.:.e:. 	. e::iimhing a ro:e. tie a sere 	. knots to 
fc•:::. :ur hands an 	eet. T* •a is used 
w a tntcker's hitch. (See the "Rope Tackle" section 
later in this pamphlet.) 

To tie up horses or anchor canoes on shore, tie a series 

of the butterfly knot in a picket line, one tor each horse 

or canoe. 
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Start a carrick bend by 
making an overhand 
loop at the end of 
one rope. 

Bring the end of the othe; rope 
under the overhand loop.Then 
compete the knot as shown, 
weaving over and under as 
you go. 

The carrick bend looks 
symmetrical when first 
tied and still loose. But 
pulied tight, lt looks 
quite different. 

Camck Bend. Use «:. :.::r• : 	::tving tog•:i:. 	:..o large-diani:: 
ropes, especialiv ii '. 	a heavv stram on the 
knot will tighten un,:::: ':::it wont slip and is usua 
10 untle. lt wrks::.: .vith wet or slipperv r:::s. TL: 
hend looks svmmet r:: as ii is 1:......g tied, hut pulling lt ttght 
greatly changes its aj arance. 

The term carrick comes from an oid word, carrack, the name given to 
certain ships ofthe 14th, 15th, and 16th centuries. 

To tie a water knot, begin with 
a loose overhand knot in one 
end of the rope or webbing. 

With the other end of the rope or 
webbing, trace the first end all the 
way back through the overhand knot. 
Straighten the knot (dRss lt) then 
pull lt as tight as possble. Tie safety 
knots with the remaining tails. 

Water Knot. 	e this korn to tie together the ends of a piece of 
nylon wehr.... . to make a sUng 

tor iis:::c 	:: ::' 	ring svst " . 	water knot wo«: 
lt has :: 	g:: 	. 1 and is 	_ 	:mpossihle to unk:----.. 
thing when used ': 	 ‚:.y' s:ngs. Back Ui:  :::e va: 
wtth safeiv knots. 
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Pipe Hitch. A pipe hitch creates enough 
friction to keep a rope from slipping arid gives 
considerable grip as you pull on a pipe or 
spar, or pull a stake or post out of the ground. 
Tie tht? :dpe buch with four, five, or six turus: 
add more turns to get the friction you need. 
Drao: the rurus snug as vou makc' thom so 
th..n you get ihe full effcc of their ftiction. 

To make a pipe hitch, form a bight in the rope 
and wrap it around the spar. Use at least four 
wraps, more for more gripping power. Finish 

the knot by pulling the standing end of the 
rope through the bight. 

Double Fisherman's Knot (Grapevfre Knot). For 'ing 
togelher the eis of two ropes of cua1 ctiarneter Iespecially 
roocs macic o voI!retic materials th,ii ftd to slip vrirJ, this 
is the most reliable knot. lt also can be used 10 securc ih,1 ends 
of a rone or cord to form a fixed lc'np (grommet), whk:i s 
particuiarly ustlul with brardeLl iopt ,  ilil.ii cannot be sp!rced. 

Begin the double fisherman's knot by laying about 2 feet of the 
ends of two ropes alongside each other, ends opposite. Loosely 
loop one rope end twicc around the other, ther, thread ehe encl of 
that rope through the toops. Repeat the process with ehe second 
rope end. Caretully tghten the two parts of the knot, then slide 
them against each other. lt they don't fit together neatly, the 
knot is incorrectly tied. 
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To form a bowilne on a bight, 
first form an overhand loop with 
a long bight in the rope. Make 
the bight large enough for the 
two loops you need. 

Bring the bight up 
through the over-
hand loop. 

Slip the bight over the 
bowline loops and up 
to the standing part of 
the rope. 

Bowline on a Bight. The bowflne on a bight creates 
two loops anywhere along a rope that you can slip 
over one or more stakes. lt can provide hand and 
shoiilder loops for heavy pulls, and form loops for 
tying in other lines. Make a hight long enough so 
that ihe two loops formed aie tue sizes you need. 
Adjust the loop lengths hefore tightening. 

Honda. The honda knot forms a fixed loop in the end 
of a rope to put over a stake or spar. lt may also form 

a running loop whert yuu wailt the knot in tighten as you flOh. 
The knot consisls of two overliand knots siiiigged tiglttk topcther 
to form a fixed k.op with a diarneter 01 about 3 inches. The 
stinding Part of the rone. passed through the fixed Inop, fnrms 
1 he la -pc runni ng 1001) i hat will he th miv n at a tapet Tensi eti on 
the rope can make the honda almost impossible to untie. 

The completed bowline on 
a bight has two loops that can 
be adjusted in size 
before pulling lt up tight. 

1 
To begin the honda, tie an 
overhand knot about 12 
inches frorn the running end 
of the ropo, and pass the 
running ond up through the 
overhand knot trom the back. 

Tie another overhand knot 
in the running end. Pull the 
two overhand knots tight to 
form the fixed honda loop. 

To form a running loop 
that wtlt tighten as you 
pull, bring the standing 
part of the rope through 
the honda loop. 

Used by cowboys, the honda forms the loop in a lariat 

for roping cattle and horses. 
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Start the masthead knot Hold the top of loop B in 	Add a fourth loopto the 
by making three overhand place while pulling loops A finished knot by tying 
toops, laying the second and C over and under as 	the running ends with a 
under the first, and the 	the anows show 	 square knot. Secure the 
third under the second. 	 ends with safety knots. 

Masthead 'Jury) Knot. Je 	knot wi'en eong a vertca 

oa: ihat 	5e heki 	siIor whh gu iI- . :)r when 
chi gvLres at ehe lop, C 	 oriurv 

knc: provdes four iCors f:: :e tour 	zhouid be tied 

wh a rode 'a has a arg: Jameter !b.;;n ib,% :..vhnes secur 

The knot tseT creazes onv  

fourth oc: 	.vng he tworunnkg enda 	ther with a 

suare kornn Be zur-- ro secure the endsrn ke sauare korn 
.vhh safe:v knors 

The masthead knot does not 
cinch tightly around the spar. 	 0 

lt must be supportec$ wth cleats 	o 
attached to the Spar to prevent 
lt from sliding down. 

Learning the Ropes 
In the days of large sailing ships, a thorough knowledge 

of handling ropes was important to the safety and 
suceess of a voyage. Sailors who had mastered 
die skills of using knots, splices, ropes, and rigging 

systems were said to have Iearned the ropes. 
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Splicing Rope 
SpIcine 	 .:eavint :he strnds 
er itheic hreetand -0 -,2e to :)rotec , rope 	fton unrav-  

Eachcfthemree 	eiine oform reeure 1000 in a ron eni, orte 	rogether 

soces f: 	 ::een. Though snifce 

:no. thev have evera1 advamage. Thev are nernanent. 
eve shon. CagEtS 	rehahie. and less h:v than knots, and thev :educe 

spec 	 srrengtit much iess thart knots :hat serve the sinne 
Snheing tal... :raciice. 	 w iearn if von etc sit 

Once s: :e hS 	with someone who can hole 	master each ecof 

been staneattte 

	

	... ving the strands rogether Three-sntnd maniia rope 
ct diametor works wel. 	loarning te sehce. 

-es! :tLe rocess 

s cenoca for 

ree. 	 :• 	. 

_ 	 4 



A 

Back Splice 
The back splice permanently prevents the end of a rope from 
unraveling. Bec: use splicing increases the diameter of a rope 
end more than whipping does, tying knots in back..spliced 
rope can he more awkward than when using rope protected 
\Vth vu)1)1ng. 

Step 1—Unv ioc uands about five 
twists. Bend 'rand 	uac nctvccn strands 
B and C and hold it agabist the standing 
part of the rope. AIlow the bend in strand A 
to extend upward about an inch. 

Step 2—Wrap strand B around the hase 
of the loop forrned by strand 

Step 3—Bring strand C through the loop 
forrned bv strand A. 

Step 4—Tighten the strands, gently tugging 
on thorn to snug thorn neativ igainst one 
anoder. Di.un IT so nakes dc crouu krtot 
symmetrical, with all three strands identi-
cally positioned. 

Step 5—Pass one st;and otr 
directly below it and then tuck :i,ujcr 

the strand alongside that one. (\u will 
need to twist opeu the lay of the rope to 
make the tuck. 

Step 6—Continue hv passing each strand in 
turn over the strand trvcPy below it, then 
tucking it under the strand alongside that 
onc. Repeat this process two more tirnes, 
golog in ovder ;vnh ide sands. 

After making three tucks with all the 
strands, cut away half the fibers of each 
strand. Make a fourth tuck with the reduced 
strands to taper the spbce. Trirn the reinain-
ing übers. 

0  
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Eye Splice 
The eye sp!ice creates a fixed Joop at the end of tue rope. 

Use the eye splice 
Use this splice to make a fixed loop in the end of a guyline 

to splice a rope or to spiice a rope into the grolninet of a tent or dining fly, 

into an eyebolt 
or to spiice eves into the ends 01 a rope to be uscd as an 
anchor sUng. 

atthe bow of a Step 1—Use a square knot to tie a piece of whipping cord 
canoe, or to splice around tUe rope about 6 inches from the end. Unlay stra ds A, 

the throwing line 
B, and C back to the cord and snrcad them apart. Bend tbc rope 
to lorm an eve of tUe size von want. 

into a ring buoy Step 2—Twist open the lav of the rope and trick center strand 
at the waterfront. B under a strand on the standing part of the rope. 

Step 3—Pass strand A over that strand, then tuck strand i\ 
under the strand heside it. 

0 	 0 

    

1 

Step 4—Turn the eye over 

Step 5—Find the strand next to tue one with strand A tucked 
under it. Twst nwn the av of the rope and tuck Ihe er: 
strarlrr C bcrrcarh that strand. At this point, the cyc wdl 
forrned and the three strand errds will be symmetrical. 

Step 6—Complete the splice as you would a hack splice: 

Pass strand A over the strand directly below it and then 
tuck it rinder the strand alongside that one. 
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• Pass strand 13 over the strand directly below it, then tuck 
it under the strand alongside that one. 

• Do the same with strand C, going over the strand directly 
below lt and then under the next one. 

• Repeat tli.o process twice more, going in order with strands 
A, B, and ihen C. 

• For a tapered finish, reduce the diameter of the strands and 
make a fourth tuck. 

0 	 0 	 0 
13 	 13 

 

A 

Short Splice 
A short splice is used to join two rope ends together. lt can 
he used TO join sever.l shi.,rter ropes to form a longer line or 
to rejoin a rope that has been cut to remove a daniaged section. 
lt rnay also he used to splice the ends of a shorL lengh of 
rope to form 	ixd IOOP ihm can ho ustt as an anelior 
sling (also knov ii as a grommet or a strop) for anchoring 
pioneering projects. 

Step 1—Unlav t]e two rope ends 5 to 6 inches. tnterlace 
the strands of one rope end wh those of tie other. Use whip-
ping cord to secure the strands ir, pjace at tue point where 
they rneet. 

Step 2—Pass strand A over the strand directly below it and 
then tuck it und.-, the strand alongside that one. (To make 
the tuck, first twst open im oi die rope.) 
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Step 3—Roll the splice toward you. Pass strand B over the 
strand directly below it, then trick it under the strand alongside 
that one. (Strand B will be tuckcd under the strand lying next 
to the strand with A tucke(1 under it.) 

Step 4—Again roll the sphice toward you. Pass strand C over 
dc strand dircctiv below lt and then under the nnxt one. 
(Strand C will be tucked under the strand lying i icxt to the 
strand with B tucked under it.) 

Step 5—Continue the splice as you would complete a back 
sphice or an eve sphice. 

• Pass st -and A over the strand dircctiv below ii and then 
tucl 	unuei the tand altugstc that one. 

• Pass strand B over the strand directly below lt, then tuck 
lt under the strand ahongside that one. 

• Do die same with strand C, going over the strand directly 
below lt and then under the next one. 
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• Repeat the process twice more, going in order with strands 
A, B, and then C. 

• For a tapered finish, reduce the diameter of the strands and 
make a fourth tuck. 

Step 6—Remove the whipping cord from the splice. With the 
reinandn three strands, complctc the splice on the other side 

fo io bv 	'ng zeps 2 throug 5. 

Three -strand synthetc rope san Pc spiced the same 

way as naturat-fiber rope. Snce nyon, povoroDyene, 

and other svnthetic ropes can be shppery, add extra 

Security by making at east four fuU tucks wbh 

each strand, 
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Making Rope 
To heuer understanci ihe structure of rope, make vrur own. 
'Flic h39ic process ot 	ropc consisis of 1WY :ic.  fihcrs to 
fonn stand, theo t\vsn!tg the 	tnds togethcr 	ote. 
You can use either a rope spinner or a rope-niaker. 

A coping saw is needed to make a rope 

spinner, so be sure there is appropriate 

aduit supervision.To make a cutout in a 

piece of wood, first bore a hole, 1/4  inch or 

arger, just inside the shape you want to cut out. 

Remove the blade of the coping saw, slip the blade 

through the bored hole, and replace the blade in the 

saw frame. With the blade thus "inside" the wood, 

saw along the cutting line. 

Making a Rope Spinner 
A tht uanj1 \‚UY ann. American Indians liv 	in vhat is 
nov. A zünd nscd 	‚pe spunc'r to inake 	rom the 
fihers of cactus plants. Using hinder twine itisoad of cactus 
fibers, Scouts todav can inake rope the samo \vay. Ib inake 
a rope Spinner, start with a 12-inch piece of 2-by-4-inch 
COnstriction lunher. 

The sides of the spinner are tapered to produce a shape 

with more weight at the bottom to aid in spinning. 

The knob at the top is shaped to hold twine and strands 

in place. 
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II 
Step 1—Draw the yitheof 	n :he face of :he 

wootre 

Step2—Dril 	-m 	:er. -.:.. 	:.:-ing .. . :::.es 

irom the :p oi e 	 he ho.e ;1 - e ii:ted 

:he hane. 

Step 3—Fc: a Stifl€ 	.... use 3 

er a n  

the handle iron a r'ece i wond abouz lach sq - ar --
:-ircdia:ee hole T5reuch the center ci he block 	. ci 

he dowel en .::to ti 

Step 4—Ass:::le ihe repe spinner ..... .....:.ng he handle im 

-ic le in the s .:. . r. 

'-,-- .-.--- 	 •. 	44., 	 . - 	 -' 
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Using the rope spinner. Tc. sez up 
pnner.me 2x: eii: 

bidr 	 :: :.:::he 	ner. 
w 	and.:. 

- 

	

aI ierg 	:.der 
•:!e s - :• 	. 

Spinning a strand. icip :he ......... 

	

reeiegr 	.r: hner:: ..:r)ae 

Spinnin g a rop 	- 	. . 	-. . .. . 

Step1—Leav'L -. 	. ..... 
. 	thesck. 

As zeersM 	::e stck 

snner sc 
have  

eh 
L S!1fl 	a- 	he 

Step 2—c'v v- .. he sp:mer .. -. 
''-e sands 

Step 3—Temc-r: 	scure ech end o 
de: roneby .::ga necnvne 
.round d. Removethe rone 	he sdck 
and die spinnen Whip each end io prevem 
ir.ravehng, and vou w! he die proud- - 

"er of a rope vou niade ourself. 



-~ A ~ A 
11 OCLOCK 

OCLOCK 

Making a Rope-Maker 
Farmers a hundred years ago used binder twine with their hay 
balers. With a little ingenuity, those farmers devised hand-
cranked machines to twist the twine into rope. The pieces for 
the rope-maker are cut from two pieces of 3/4-!flch-thlck plywood 
about 4 inches wide, one about 20 inches long and another 
about 15 inches long. 

10 11 10  

- 

1 
4 	 c 

1 _ _ 

Step 1 —Cut piece A, the handle, 
to shape. (Do not drill the holes yet.) 

Step 2—Cut pieces B and C. Glue and 
screw them together to form the base. 

Step 3—Cut piece D, the separator 
paddle, to the same shape as the handle. 
(Do not cut out the notches yet.) 

Step 4—Mark holes in the handle. First 
draw a 3 1/2-inch-diameter circle (1 3/4-lOch 
radius) on the handle. The center of this 
circle should be 2 inches from the end of 
the handle. The edge of the circle will be 
1/4 inch from each of three edges of the 
handle. Theo, using a protractor, mark the 
positions of the three holes for the turning 
hooks. Mark the holes on the circle at 
120-degree intervals—the 3 o'clock, 
7 o'clock, and 11 o'clock positions. 
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/e/ HOLE 

HANDLE 

HASE UNT 

HOOK 
	 1 1/2" 

HASE UNT  

Step 5—Drill the holes. Ciamp 
the handle and the base und 
together, as shown. Using a 
1/8-mci bit, drill the three holes 
through both pieces of wood. 

Step 6—Make the hooks. Cut 
three pieces of coat-hanger wire 
about 8 inches long. Use pliers to 
make two bends in each 
wire to form an L-shaped end. 
Each bend should be about 
1/2 inches in length. 

Step 7—Insert the three wires 
through the holes in the upright 
piece of the base, then bend the 
straight end of each wire into 
a hook. 

C 	 Step 8—Notch the separator 
paddle. The separator paddle 
will be used to keep the strands 

separated as they are being twisted into rope. To position the 
notches, place the handle (A) directly on top of the paddle (D). 
Push a nail through the holes in the handle and press down on 
the nail to mark the positions 00 the paddle. Remove the nail. 
Sketch the shape of notches that will touch the nail marks on 
the paddle. Using a coping saw, cut out the notches. 
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Step 9—Make the end hook. Screw a 3-inch4ong screw hook 
into ehe center of a piece of wood. (You can use a piece of 
scrap wood left over from making ehe handle.) 

Practice will help you determine how fast to turn the 
handle and how quickly to move the separator paddle to 
make a good piece of rope.Too few turns will produce 
rope that is loose.Too many turns will produce rope that 
is twisted too tight and might be hard to use. 

Using the ropemaker. Follow these steps to use 
your rope-maker. 

Step 1 —Clamp ehe base umt of the rope-maker to a Cable or a 	
Sixty feet of twine 

bench. Tie one end of a 60-foot length of binder twine Co one 	'ad pro uce a 

of the turning hooks. 	 rope 6 feet long. 
Step 2—Ask another Scout to hold the end hook about 6 feet 
in front of the base unit, Run the binder twine around the end 
hook, back Co the Erst turning hook, and then back to the end 
hook. There will be three strands extending from the Erst turn-
ing hook Co the end hook. 

Step 3—Continue threading the twine back and forth until 
you have ehree lengths of binder twine going from each turning 
hook to ehe end hook. Keep enough tension on the end hook 
to rernove any siack from ehe twine. 

Step 4—Ask a third Scout Co stand just in front of ehe end 
hook and fit ehe lengths of twine coming off each eurning 
hook into the notches of the separaeor paddle. As the rope is 
turned, the Scout holding the separator paddle should move 
the paddle toward ehe base unit, making sure ehe strands do 
not become fouled. 

Step 5—Stare turning the handle so that the hooks mm ciock-
wise. As you turn the handle, ehe binder twine will begin Co 
form ineo twisted strands, and these strands will also twist Co 
form rope. 

Step 6—Temporarily secure each end of the new rope 
by tying a piece of twine around it. Finish the project by 
whipping the ends. 
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Building pioneering projects often requires reliable anchor 
points for attaching guylines and for both ends of a monkey 
bridge. You also need secure anchoring when using rope 
tackle 10 move er holst loads. 

A sturdy tree er a large, immovable rock might be just right for 
use as an anchor. Otherwise, pioneering stakes driven into the 
ground can serve as anchors. 

Stakes 
When nature does not provide a solution, anchors can be 
constructed usirig sCout pioneering stakes. ldeally, pioneering 
stakes are made of hardwood. The most common size of stake 
for the projects shown in this pamphlet is 2 to 3 inches in 
diameter and about 24 to 30 inches long. After cutting the stake 
to size, use an ax to shape a point on one end. Bevel ehe top 
of the stake Co prevent lt from mushrooming er splitting when 
the stake is driven into ehe ground. (For beveling er rounding 
ehe top of an anchor stake, a file might work better than an ax.) 
Do not use tent pegs as pioneering stakes—they are not long 
eriough or strong enough Co make a secure anchor. 

Before using an ax, you must earn the 
Totin' Chip, which grants you the right 
to carry and use woods tools. Use an ax 
only in a safe location. See the Boy Scout 
Handbook for details. 

&••.••• 

‚1 

/ 
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Make a Mallet 

anzumzwaam 

Depending on 

the bad an 

anchor will bear 

and the stability 

of the soll, you 

can acld stakes 

to the anchor in 

configurations 

such as 211 

or32-1. 

Using a sledgehammer to drive a stake into the ground 
might damage the stake. A better choice is a heavy 
wooden mallet.You can make your own. Form the head 
from an 11-inch length of hardwood about 4 inches in 
diameter. Drill a 1-inch-diameter hole through the head. 
Shape the mallet handle from a 24-inch length of hard-
wood; use a sharp knife to whittle one end of the handle 
to fit the hole in the mallet head. 
Saw a slot into the whittled 
end of the handle. Drive the 
handle all the way into 
the hole, then secure 
the handle in place 
with a wedge driven 
into the slot. 

1-1-1 Anchor 	 \\ \ 

The 1-1-1 anchor is made by driving three 
stakes in a row directly in line with the 
direction of the poll of an anchor rope or 
guyline. Secure a loop of rope between each 
pair of anchor stakes, theo use a stick to twist 
the rope tight. Push the end of the stick iuto 
the ground to keep the rope from unwinding. 
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Place an anchor sung 
or guyline around the 
stake dose to the 
ground. A line higher 
on the stake niight 
have enough leverage 
to pull the stake lose. 

Log and Stake 
Ancharing System 

The log and stake anchoring 
system relies on a log staked 
to the ground. Discuss the 
anchoring needs with 
your merit badge coun- 
selor to determine how 
large the log needs to 
be—probably at least 5 feet long 
and 4 to 6 inches in diameter. 

Step 1 —Place the log perpendicular to the guyline it 
will anchor, then drive four stakes across the front of the 
log, leaning them backward at a 45-degree angle. 

Step 2—Position a rope sung around the log. A carabiner 
(see the Climbing merit badge pamphlet) or steel ring 
secured tu tue sling will provide a point to tie the guyline. 

Step 3—Drive another set of stakes 24 to 36 inches 
behind the first. Place a loop of rope between each 
pair of front and back stakes, then tighten by twisting 
the loop with a stick. 

The sung you use should be made of a larger 
diameter rope than the guyline lt will anchor to 
avoid creating a weak link in the anchoring system 

A rope sling (also Known as a grommet) is often used as 
part of an anchoring system. To make a sung from a 10400t 
length of ½-inch manila er polypropylene rope, splice the 
ends together with a short splice, or tie them with a water 
lmot or double fisherman's knot. (lJse safety knots or 
1 hings to secure the rope ends.) 
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Rope Tacide  

Rope tackle creates a mechanical adcantage 
that aliows you to move a large bad with 
a small amount of force. Rope tackle works 
on ehe same principle as using ropes and 
pulleys for lifting or hauling boads. 

The principbes of mechanical advantage can be demon-
strated wiCh rope tackle Set up Co move a bog. The type of rope 
you choose for a rope tackle should have a bw stretch factor, 
such as manila rope. Some synthetic ropes have a slick surface 
that helps reduce friction, bot they might also stretch a lot, bess-
ening the effectiveness of rope tackbe. 

Step 1 —Tie one end of your rope Co a tree or other secure 
anchor. To protect a tree against bark injury, place thick padding, 
wooden shims, or sticks between the rope and ehe tree trunk. 

Step 2—Tie one end of a shorter rope around the log with a 
timber hitch (with an extra half hitch after the timber hitch). 
Form an eye in the other end of the short rope by making an 
eye spbice or by tying a bowline or figure eight on a bight. 

Step 3—Pass the running end of the long rope through the 
eye in the short rope. Pull the siack out of ehe bong rope. 

Also known as Step 4—Check that ehe anchor is secure, the timber hitch is 

blocks, pulbeys weil-tied, and the eye in the short rope is correctly formed. 

are motel or Step 5—Move the bog by pulling on the running end of the 
bong line. The mechanicab advantage of the system is 2:1; for 

wooderi shells every 2 feet of rope you pull through the system, the bog will 

holding wheels move 1 foot. The effort required to move the bog is onby half 
what it would be to pull the bog with a rope that was not 

over whwh the formed into tackle. 
rope, known as Have everyone not involved in moving the log stand weil 

cbear of the rope tackle. To reduce friction on the ropes and 
tackte, can run, thus increase the mechanical advantage, snap a carabiner into 

the boop on the short rope and pass the running end of the 
long rope through that. 
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Trucker's Hitch 
A useful form of rope tackle is the trucker's hitch. Use it to put 
tension on lines stretched between two trees, to lift a weight, to 
tie down and secure your equipment on a trauer or truck, and 
to tighten guylines. 

The mechanical advantage created hy rope tackle can 
doub'e LhC strain placed on a rope lt also can concen 
tfltC the tenson o i moos and nois Rope novng 
through a loop causes friction that can generate heat and 

V 	added strain. Over-loading and heat trom friction can 
damage rope fihers and reduce the efficiency and safety of rope tackle, 

Stay within sate working limits hy using rope tackle only tor loads 
that can eashy be managed with the kind and diameter of rope avaiiable, 
While tackle is in use, keep an eye on all knots and anchors 10 ensure that 
they remain secure. Ropes used to make the tackle should he inspected 
reguiariy tor darnaged fibers. 

To winpiete this hitch, first tie one end of the rope to a fixed 
object. About midway along the rope, tie a slippery half hitch 
to form a ioop in the middle of the line. Next, make a wrap 
around another fixed point opposite the tie-in point and feed 
nie free end through the loop. Using the loop as a pulley, pull 
down with the free end as tight as possible and secure the knot 
with two half hitches around one or both lines. 

To maintain the tension created by a rope tackle (securing 
the guylines used to stabilize a pioneering project, for example), 
form a bight in the hauling end of the rope and tie lt off with 
a tight half hitch snugged up against the loop formed by the 
butterfly knot. 





ilme ~mloeu 
Lashing is a wav of using rope 10 securely join spars. Lashings, 
like knots, have been a part of hwian knowledge for thousands 
of vears. In fact. the lashings forrned todav are oracticaliy iden-

:aI to those i Scouts since Scouth davs. 

The Language of Lashings 
The folJowing terms will help you understand ho; :o 
make lashings. 

wrap. A wrap is a turn made around the two spars  to 
hold the spars tightly together. Usually three wraos are 

made to form a square lashing. Other lashings n - g 
require more wraps. 

frap. A frap is a turn made between the spars. lt goes 
around the wraps to pull the wraps tighter. Usually 
frapping turns are made on a lashing. 

spar. A spar is generalty a large, heavy pole, usue 
made of wood. Spars are used as the structur& 

members of pioneering Drojeets. 
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Square Lashing 

The most common and frequemlv used lashing is the sqezarn !ash 
fn, which gets its name from the \vraps being square" to ehe 
poles or spars. Square lashings bind spars that are in coneace and 
cross each 001er 	‚°° oni 4 degrees to 90 degrees. 

zuw  
_ 

Step 1—Place ehe spars in position. 

Step 2—Tee a ciove hitch around the bottom Spar near 
the crosspiece. 

Step 3—Make three tight u'raps around hoeh spars. securing ehe 
end of the ciove hiech as you would a timher hiech As von form 
ehe vraps, lav the rope on the outsfde of cach previous turn 
around ehe top Spar, and on the iresfde of each previous eurn 
around ehe boetom Spar. 

Step 't - Iake ewo fraps around ehe wraps, pulling the rope 

Step 5— enesb "° "" -e hitch aroundtop s" 

Rope for Lashing 
In most cases, ¼-inch-diameter manila rope is fine for lashing together 
two spars when the combined diameter of both spars is 6 inches or less. 

When the combined diameter exceeds 6 inches, use rope that is % inch in 
diameter.To ensure the full strength of a tashing, use enough rope to 

make the required number of wraps and fraps. Dress the tashing after 
completing lt by wrapping any extra rope around a spar and securing 
lt with an additional clove hitch. 
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VARATTONS OFTHE SQUARE LAS Hft.S 

::a:.a;s on ehe bas: 

L iodifled Square Lashng. Tving 
:- 	 iete a square lashing ran be 

diüic0l:. 	rnodified square lashing 
elimin::s :he encling clove hiech. 

Step 1—Begin with a clove hitch, but 	
[ leave a tail of ahorn 12 inches and let lt 

hang free. 

Step 2—Complete ehree wraps and two fraps to form a 
eraditional square lashing, hut instead of finishing wieh a 
ciove hiech, bring up ehe tail of ehe rope and tie a square 
1cr :t :: :he seandir: :: .j ehe rope. 

Japanese Mark II Square Lashing. The Japanese Mark II 
ashin- isa ai.:..tforward approach for lashing 

tw: : 	together. 

Step 1 —Begin by folding the lashing rope in half. 
Place the bend around ehe vereical spar and beneath 
the horizontal spar. 

Step 2—Working hoth ends of the rope at ehe same time, 
make three vraps around ehe spars. 

Step 3—Bring ehe rope ends up between the spars in 
opposite directions to make ehe frapping turns around 
ehe wraps. 

Step 4—Pull ehe frapping turns tight, and complete the lashing 
by eving ehe ewo ends with a square knot. 

The advantage of this variation is that you work both 
eeids of ehe rope at ehe same time. Thae ran make forming the 
lashing quicker since each hand has less rope to pull ehrough. 
This lashing has the same holding effece as hoth ehe traditional 
and modified square lashings. 

( 'r 
I I 

lt 	1 
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Shear Lashing 

Spars secured wiEh a shear lashing can be raised as an A-frarne. 

1 0 

TPER43 
Step 1—Lav two spars stde bv side. Tie a clove hOch around 
one of thern. \Vrap the shori end (the tau) around ehe running 
end to secure ehe ciove hOch. 

Step 2—Make five to 10 wrapping tums around both spars. 
The more wraps anti the tighter the vraps, the sChier ehe tash 
ing vi11 he. 

Step 3—Take two eighe frapping turns between the spars, 
arourtd the wraps. 

Step 4—Finish vith a ciove hOch on ehe opposite spat 
sure to lock the ciove hOch tight against ehe \'raps and 

Seen 5- 1;nred ihe ends ei the suirs (tue lees( as needed 

• 	 ? •.. 

2. 
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Diagonal Lashing 

The diagonal lashing gets its name from the fact that the 
wrapping turns cross the spars diagonally. A diagonal lashing 
is used to dose a gap between two spars where they cross but 
do not touch. 

Step 1 —Tie a timber hitch around the spars where they cross. 
Pull it snug to bring the spars together. 

Step 2—Make three wrapping turns on the opposite diagonal 
to the timber hitch. Keep the wraps parallel to one another and 
pull them tight. 

Step 3—Make three more tight wraps across the first three (on 
the original diagonal), again keeping them parallel. 

Step 4—Take two frapping turns between the spars, tightly 
around both sets of wraps. 

Step 5—Complete the lashing with a clove hitch around one of 
the spars. 

PIONEERtNG 	63 



Round Lashing 
Round lashings bind two spars side by side. 

Step 1—Position the spars alongside each other and tie them 
together with a ciove hitch. 

Step 2—Make seven or eight veiy tight, neat wraps around 
the spars. 

Step 3—Finish the lashing with another ciove hitch around 
both spars. 

A round lashing has no fraps. The wraps must do all the 
work, so pull them as tight as you can. Make a second round 

When very smooth lashing farther along the spars to keep them from Iwisting out 

synthetic rope or 01 line. 

very smooth spars 

are used, the round 1 
la shing c an be - 	 - 

made more secure 
Other Lashrngs 

by adding several  A few additional lashmgs will allow you to build special 
additional half structures or put the finishing touches on a table, tower, 

hitches to each of er other project. 

Tripod Lashing (With Piain Turns). The tripod lashing is used 
the clove hrtches. to 3010 three poles together to form a tripod. 

Step 1 —Lay three poles alongside each other, making sure the 
bottom ends are lined up evenly. 

Step 2—Tie a ciove hitch around one of the outside poles. 
Wrap the short tail around the long end of the rope. 

Step 3—Wrap the rope around all three poles six to eight times, 
laying the turns of rope neatly alongside one another. (How stiff 
the tripod legs will be when they are separated depends on the 
number and the tightness of these wrapping turns.) 

Step 4—Carry the end of the rope between the rniddie pole 
and the pole with the ciove hitch, and take two tight frapping 
turns around the wraps. Theo pull the rope straight across the 
cemer pole (not diagonally over ehe wraps), and take another 
two tight frapping turns around the wraps between the middle 
pole and the other outside pole. 

64 	PIONEERING 



• 	 •. 	ING 

Step 5—End with a clove hitch amund the out$ide pole, beiiig 
sure to snug the clove hitch tighi against the wraps and .he fraps. 

Step 6—Stand *he tripod up anti spread the legs into position. 
crossing the outside legs untier il„c ndd]e pole. 

Floor Lashing. The floor lashing will secure the top of a table, 
the deck of a iaft, the floor of a signal tower, or the walkway of 
a h:idge. 

Step 1 —Lav the floor spars side by side on top of the stringers-
the logs or poles on which your platform will rest. Tie a clove 
hitch arrond one stringer, wrapping the rope's short tail around 
the rope s ong part. 

Step 2—Starting on the inside of the stringer, bring the rope over 
the first floor spar. Form a bight in the standig part of the rope, 
pull the bighi m inder the strinier, anti cast the bight oper the first 
floor spar on the oulsLdC i the stringer. 

Step 3—Pull the rope tight, then place a new bight oper the next 
floor spar on the litside, repeating step 2. Throughout die process, 
you are alw ivseri-ong vih tigtit in the rope, pasg it over 
the floor spar oo Ue mode. nolling ii untier the strige, looping 
the hight around de ke spar on the outside, and puiling ii nght 
as you go. The long end of the rope always remains on the inside 
of die stringer. Continue until all the floor spars are tightly bound 
to t he std nger. 
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Step 4--- \fter det clun 	',isi fluor spr. iiiiish thc !shing 
vitle a ctu\o Iiic1e 3r(ulnLt tim ,  suenger. Lock ehe ciove bkeie 

tightly 	71he 	loor sper. 

Step 5—Repeat the procedure to lash the other ends of ehe floor 
spars to the other serireger. 
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Stropashng 

- 	 - - 

Strop lashings can be used to secure a short stave to a 

stake, to join walkway sections to a rustic bridge, or to 

Iash the ends of bridge walkways to stakes. 

Lisküng i gether a Trestle 
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Step 2— AM tbe 	rce The cross hr.ce 
to us...:.. 

particular sequence. 

• Position one cross brace so that it is on the side of the spars 
opposite the ledgers. (lt :::cht heip t: :p the trestle :c•:.) 
Las 	:e cross b:ce to tie spars witE, square lass. 

• !:s 	- - c scc::,. cross broc- so tha "c c– ,4  is ün the 
ars as th icdgers. h.:: 	c•her end is on 

the opposite side. Lash :hc second cross brace to the spars 
with square iashing. There wiI 	: 	gap between the 
cross braces where 	cross o::c 

Step 3—S::.:i thc ::c. up. 	sure the legs, ledgers, and 
cross braces are all prc:c:.: :ositioned an: s:cure. II evervthing 
lo:.: good, use a diag. 	.:s 	 er the twa 
cr:- 	ces where the•. .::cc.,: ...s: :: .•.:: 	T! 	'.ill add 
trt -:abilitv tc :.c:ure. If 
ac.;n1ents must be made, lav the tres:c- J:wn and get every -
thing in order before making the diagonai iasning. 
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Pioneering Projects 
Build a signal tower? You bet. Rig a monkey bridge to 
cross a stream? There is no better way to spend the day. 
Lash together a table for your patrol campsite? Perfect. 

Project construction brings together all the skills of 
pioneering. You will need Co make a plan, create a design, 
and develop a list of materials. When everything is ready 
and you have your counselor's approval, you can use your best 
skills for making lashings and tying knots. Before long you will 
have a structure that you'll be glad to call your own. 

i.iiiii, rri.jj 

A eroop, a district, or a council camp might want Co assemble 
a pioneering kit that contains the ropes and spars needed for 
a variety of pioneering projects. The materials in the kit can 
be used at Scouting events, reused and replaced as necessary, 
then neatly stored until ehe next time they are needed. 

Rope can be purchased in spools of 600 feet or more. 
Manila rope 1/4  inch in diameter is ideal for most pioneering 
projects. Cut ehe rope into lengths of 10, 15, 20, 30, and 50 feet. 
Whip the ends of each length Co help prevent fraying er unrav -
ding. For easy identification, color code ehe rope lengebs by 
dipping the ends in paint of various colors. 

Spars are available from various sources including lumber-
yards and farm supply stores. Sometimes they can be harvested 
during timber-thinning Operations at Scout camps or on private 
tree farms. Rernove the bark Co limit damage from insects and 
to provide a good surface for securing lashings. As with ropes, 
spars can be painted on the ends to color-code their lengths. 
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Treat spars with care so they can be reused and will 

last a long time. Wheri spars are not in use, store them 

in a dry, sheltered, and well-ventilated area. Keep the 

spars off the ground by stacking them on top of several 

perpendicular logs or timbers. 

[1:n1 !tr'WVaTTII ar.w i 
The pioneering basics—tying knots, making lashings, 
conseruceing anchors, and using rope tackle—can be learned 
and practiced at home and at troop meetings. The proiects 
and structures shown in this pamphlet can usuaily be con-
structed with materials available at summer camp or at 
council camping events. 

Step 1—Decide on the type of proiect you want to build. 
Consider the equipment, the number of people needed, and 
the time required to build je. 

Step 2—Check the project site. Are there natural anchors 
(mature trees, large rocks) for securing guylines? lf a bridge 
will cross a stream, how long muse ehe span be, and how high? 
What safety issues and Leave No Trace considerations must be 
addressed before pioneering work can begin? 
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Step 3—Make a rough sketch of the project. Develop a list 
of materials that includes all ehe spars, ropes, and other items 
you will need. 

Step 4—Gather ehe materials. 

Step 5—Review the plans wiCh your crew members and coun-
selor. Perhaps the project can be built as several trestles that 
can ehen be lashed together. Several Scouts can be assigned to 
build each trestle or other subassembly of ehe project. 

Remember, whether you build a project with a group of 
Scouts or on your own, you will need your counselor's 
approval before you beginYour counselor can help you 
create a rough sketch of the project and make a list o 
the materials you will need. 

When you are ready to begin building, be sure you 
do so only under the supervision of a Pioneering medt 

badge counselor. 

lt is not necessary for your project Co be picture perfect, bt: 
make lt structurally sound. If one or two spars are a bit longer 
than required, that is fine as long as the lashings are in the 
proper location for strength and the diameter of the spars will 
carrv the lad. 

With your parerit's 
permission and coun-
selor's approval, search 
the internet for more 
pioneering projects, 
such as a camp stool. 

IIL 

As you buid, 

monitorthe 

progress ei the 

werkte make sure 

everyone invotved 

keeps safety in 

Min d at all times. 



Other Equipment 
Besides spars and ropes, your pioneering kit should 
contain some basic equipment needed for building projects. 

2 shovels 4 boxes of binder twine 

2 wooden maflets 10 wooden ceats and nails (for 

1 hand ax use with masthead knot) 

1 bow saw 50 anchor stakes 

4 spools of parachute cord Carabiners, steel rings, and/or 

screw pin shackies 

Tape measure 

aI pioneering kit contains the following spars: 

50 2 to 2 1/2 inches 2 feet 

30 2 to 2 1/2 inches 3 feet 

20 2 to 2 1/2 inches 3 1/2 feet 

15 2 inches 4 feet 

10 3 inches 4 feet 

10 2 to 2 1/2 inches 6 feet 

8 3 inches 6 feet 

15 2 1/2 inches 8 feet 

10 3 inches 8 feet 

10 2 1/2 inches 10 feet 

20 3 1/2 inches 10 feet 

8 4 inches 10 feet - 

10 3 1/2 inches 12 feet 

6 4 inches 12 feet 

6 4 inches 14 feet 

4 5 inches 14 feet 

Rope for bridge handrails: 

8 1 	1 1/2 inches 	j 	12 feet 

74 	NONEERNG 



TOWEFS 

The 	r iiar limb:rg :oe:, he :adi ca 

r1as tc;v: v:ati t;ve treent nte-

e;irg Eaenes. Each cn ht i-02311 -U— 	;ra trest 

arJ  

As stated in the Guide to Safe Scoutir -
completed pioneenng projects related 

? 

	

	requirernent 10 cannot expose participant 
to a height greater than 6 feet off the groi 

Vour project must comply with these requirements 
explained in the Guide to Safe Scauting. 

FOUR-BY-FOIJR SQUARE CUMBINGTOWER 

This 	rt: 1nh 	wer sees I:vof acti'n wheeve: i;s  

lt Z a snie ::wer esgn. hut ;erv 	h crmed 

h:hg zwo 	vth tc-p harras ani ring the 

e: er on ea± Side 	hree streaers a7  

Materials Yeeded 
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SuiId the trestles 

S1ei—r.. .ad 

:h 	 a: 

2 - 

whh „3 

:he zep 

Step - e&:z ze ei :he 2uze: 
s :e u::ers 

Ifl2? 

4- 

anX. 

rrg 	::ge:1e: v: 

Alt pioneering projects are temporary in 
nature. Towers, bridges, and other struc- 
tures that have been lashed together m- 

be dismantled when they are no longer 

being used. This is both a matter of safety and a part 

o BS.A's 1v9 !1oTrace ethic. 

Cennect ehe trestles: 

•• 

• - s •: 	•::.hr a ni 
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Step 7—Lash a 4-foot top spreader just over the ilandrdils, and 
a 4400t middle spreader just over each platforrn support 
(trestje transoms). 

Step 8—Tightiv lash an a 5400t diagonal support from die 
bottom of one leg to just ander the X-brace on the other leg. 

Step 9—With all hands an deck, carefullv flip over the to -wer 
and, in the same fashion, ioin the trestles an the other side. 
(When ii comes time to lash an the 5-foot diagonal support an 
the other side, make sure die bottoms of the diagonals are Iashed 
an 	asite trestles.) 
Step 10—When die tresties are connected an all four sides, 

e whole crew pitching in, carefuliv stand up ehe tower 
d . ce it in position. 



Anchor the tov;er: 

Tte one end 	ooi rope to each 8-foot leg, 
2 feet from t 	tsing a roundturn wieh ewo 
half hitches. Construct a 1-1 anclicm 12 feet 
mit at 45 degrees from each corner. \Vieh rope 
tackles. secure the guv lines to ehe 1-1 anchors 

Lash on the floor: 

Lai,  out ehe floor spars on top of ehe platfonn 
supports (trestle transoms). Theo, using the 
35-foot ropes, lash them secureiv in place vith 
good floor Iashings. 

BuiId and attach the rope ladder: 

Step 1—Make the rope ladder hv tving 
marhn spike hitches to the four 2-foot ladder 
rungs using the two other 25-foot ropes. Refer 
Co making a rcpe ladder. Start hv ting one 
end of each rope Co the middle spreader cm 
the stde of the eower where vou vant the 
ladder, usmg a clove hitch or a roundturn 
with two half hitches. Leave enough Liii in 
th rnnD t-n th t vrni c,n tic ‚ hnntino n.'itb 

Für "mcc on 

anchors, see 

the 'Anchors 

and Rope 

Tacke" chapter, 

a srnali loop in ehe end. Lot this howiine 
dangle down 1 to 2 feet tovard the ground. 

Step 2—Space the rungs about 15 inches apart. When all the 
rui:cs t:o been added and are evened out on each stde, carrv 
the end of each rope under the 4-bot bonom spreader and 
rhread mcm through ehe bowiine's loop. 

Step 3—Tighten each stde of the iadder bv puiling on the end 
of each side. using the howhnes' ioops like rope tackles 

Step 4—Finish off vith a couple of half bleches. 

Test ttie tower: 

Before opening the tower Co general um, make a test cIimh 
hile the safety officer and the whole crew observe all lashings 

and anchors to ensure thev are secure. 
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FLOOR 
LASHNG 

N 

TRADITIONAL SIGNAL TOWER 

The square base and narrowing top of a traditional signal 
tower is a highly stable design. 

Construet the tower. Build two identical trestles, joining 
together the long spars (the tower legs) with three 
evenly spaced horizontal spars and two Xbraces. 
Position the trestles on their sides, spaced apart and 
parallel to each other, and use horizontal spars and 
X-braces to join the trestles together into a four-sided 
structure. Lash the floor spars in place. 	 / 
Raise the tower. Use guylines both for pulling the 	' 

tower upright and for controlling its motion so that it 
dz not  an tnn fr nvar Tt mnr ha nera"rJ to dia in 

;lbunsoffl;eveicals;amtokpthem h 
place while the tower is being Iifted. 

1' 	15(2UA 
 ~~ 
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OURGLASSTOWER 65 ‚7 
he hourglass tower,  

so known as a pyramid 
wer, uses spars to form 
iangles that are then lashed 
gether. Building a scale 
odel of the pyramid tower 
iii heip you understand how 
ie triangles fit together to 
rm an hourglass shape. 

1! 

‚4 

For stability, anchor 

all towers with 

guylines. When 

heeling in vertical 
spars, use a spade 

to cut out any 

grass, save the 

clurnp of tun, and 

replace it after 

dismantling anti 

removing the 

pioneening project. 



Bridges 

Pioneering bridges can be constructed to cross small streams 
or gullies. Building a bridge for fun and for practice on fiat, 
dry ground can be just as satisfying. 

MONKEV BRIDGE 
Solid bridges can be built with trestles and walkways. 
Rope bridges include the monkey bridge. 

1: 

Using 50-foot hand and foot ropes, the maximum span 
for a bridge is 20 feet.The extra 30 feet of rope aliows 
15 feet at each end for the proper distance from the 
A-frames to the anchors (10 feet), and for making the 
knots at the anchors (5 feet). 



Materials \eeded 
4 8400t spars, 4 inches otameter at lflC 5 2 5 

2 2-inch-by-4-foot crosspieces 

1 ~-inch- or 1-inch-diameter foot rope (ieng 
span, plus 30 feet for anchoring) 

2 ½-inch-diameter hand ropes (leng... 	2 - 

30 feet for anchoring) 

¼-inch-by-9-foot stringer ropes (divide the len: 
of the bridge span by three to get the number of 
stringer ropes needed; for example, a 20-foot  Ez 
will take seven stringer ropes) 

4 guylines 

16 stakes (six tor each 3-2-1 andior, tour for guy 

2 burlap pads 

4 lengths of 18-foot rope (for trestle lashings) 

Step1—: 
identic 

hahar1sshin. 
he eg par as-d pc 

- 	 efromtbebmt 

end5 	he ng par. TighIv 

se:ure 

spar uing 5quar 13Shfl. 
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Step5—Mae a 	b: P. p:-: 
ab?v 	e 	e3:i3s1::T  

he - 	 - - 

82 P,ON 



Step 6—Retie each end of the foot rope to its anchor with a 
roundturn and two half hitches. Tighten the rope to lift the foot 
rope into position. 

Step 7—Secure the hand ropes by forming ciove hitches and 
tightening them to the tops of the A-frame legs. Anchor the 
running ends of the hand ropes to stakes driven into the ground 
in line with the hand ropes or attached to the 3-2-1 anchor also 
used to tie the foot rope. Using a rope tackle will let you adjust 
tension on the hand ropes. Tighten all the ropes as much as 
possible and check the knots and lashings to ensure that 
everything is in order. 

Step 8—Tighten all the ropes as much as possible and check 
the knc' md lashings to ensure that everything is in order. 

When construeting monkey bridges, observe these 
safety rules. 

• Construct monkey bridges no higher than 5 feet above 
flat-surfaced ground and no longer than 25 feet. 	ir 

• Check every rope, especially those carrying a lad, each day 
before using. 

• Station Scouts at each end to control access to the bridge. Aow ony 
one person at a time on the bridge. Never albow unaccornpaned 
children on the bridge. 

• Shut down the bridge when any repairs are being made. Du not reopen 
the bridge untib the adutt beader has approved the repairs. 

Any activity on monkey bridges, rope swings, sbide-for-bife, or similar 
devices that are bocated over water must compby with Safe Swim Defense. 
See the Guide to Safe Scouting for more information. 
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The double Aframe rnonkey bridge has two distinct advantages 
over the X-frame version. First, the double A-frame provides a 
wider base, making it less likely to tip over. The second advan-
tage is that the positions of the A-frames can be adjusted. This 
allows you to narrow the span between the hand ropes for 
better balance as you make the crossing. 

SNGLETRESTLE BRIDGE 

This bridge uses only a single trestle and two walkways. Building 
See the "Lashings" the bridge requires lashing together several subassernblies: the 

section for detnled trestle, the walkways, and the handrails. 
The spars for the walkways and trestle (as hsted under 

instructions on "Materials Needed") will be Ion-, enough to span a creek or 

how to make a ravine up to 4 feet deep and 18 feet across. The legs for the 
trestle should be spars about 3 inches in diarneter and 8 to 

trestle. You will io feet long. When choosing these spars, take into account the 

find instructions depth of the creek you are crossing. The distance from the base 
of the legs to the top ledger (transom) on the trestle should be 

tor making a about a foot higher than the level of the banks of the creek. 

walkway later in This will allow the waikways to slant upward. For attaching 
the handrail, allow an additional 4 feet from the top ledger 

ths chapter. to the top of the legs. 
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Make the top ledger of the trestle about 3 inches in diame-
ter since it will carry the weight of the walkways and the person 
using it. The bottom ledger can be about 2 inches in diarneter. 

Materials Needed 
2 3nch-by-8-foot or -10-foot trestle l egs 

1 3-inch-by-4-foot treste top iedger (transom) 

1 2-nc 3f , - bv-4-foot treste bottom iedger 

2 2-inch-by-6-foot cross braces 

4 3-inch-by-1C-foot wakway atera spars 

12 2-nch-by-3-foot wakway cross spars 

4 2nch-by-3t-foot wakway cross spars 

2 2-inch-bs' O-nch-by-1O-foot wakway panks 

4 1 ;t-nch-hy-12-foot handrals 

4 stakes 

Step 1 —Assemble the H-trestle with square 
lashings to hold the ledgers and the ends of 
the cross braces to the legs. Use a diagonal 
lashing to draw together and secure the center 
of the cross braces. 	 J 
Step 2—Build two walkways. (See "Walkways" later 
in this chapter.) 

Step 3—Set the trestle in the center of the creek. "Heel in" 
ehe bottoms of the trestle legs by setting ehem in holes approxi-
mately 4 Co 6 inches deep. This will heip prevent the trestle 
from shifting and will also heip level ehe transom spar. 

Step 4—Put ehe walkways in position from both sides and lash 
each walkway's underspars Co ehe transom (top ledger) of the 
trestle. Then drive stakes at the other end of the walkways. 
Lash ehe ends of the cross spars on ehe walkways to the stakes. 
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Step 5—To strengthen ehe structure and as an aid in crossing 
the bridge, install handrails. The handrails form triangles 
wiCh the walkway and the trestle leg, increasing ehe structure's 
stability. Use strop lashings Co lash the handrails to the top 
of the trestle legs and Co the stakes. 

The single-lock bridge consists of two 
H-trestles locked together. 

Step 1—Construct the two trestles, making 
sure that the legs of ehe second trestle are 
spaced at ehe top Co fit hetween and "lock" 
into ehe legs of the first. 

Step 2—Construct the two walkways. (See 
"Walkways" later in this chapter.) 

Step 3—Place the trestles over ehe center 
of the creek so that the tops of ehe trestles 
are interlocked. Lay a 3-inch-diameter 
transom spar on top of the interlocked 
trestle legs. 

Stop 4—Stabilize the structure. Place the 
bases of the legs in holes 4 to 6 inches 
deep, leveling the transom spar so that the 
walkways won't tut sideways. 



Step5- 
on thevaIkways to the transom spar and to Iash 

the c 	ars at the ends of the w 	 the stakes. 

Materials Needed 
The list of spars shown for this project should build 

bridge to span a creek or ravine approximately 4 feel 

deep and 18 feet from bank to bank. 

4 3-inch-by-6-foot trestle legs 

4 2 1/2-inch-by-4-foot trestle ledgers 

1 3-inch-by-4400t trestle transom 

4 2-inch-by-6-foot cross braces 

4 3-inchby-10-foot walkway lateral 

12 2-inch-by-3-foot walkway cross 

4 2-inch-by-3 1/2-foot walkway cross 

2 2-inch-by-10inch-by-10-foot 

walkway planks 

4 stakes 

Begin by building the two fttrestles es sub 
blies. Adjust ehe Tength of the spars for the trestles so 
that when they are placed in ehe creek, the tops of the ledgers 
will be about 1 feot above ehe level of the creek's banks.This Will 
give a comfortable siant to ehe walkways. 



SINGLE A-. 1AME BRIDGE 

The simple desion of an 4 	ne hridoe rnakos lt a aond chnire 
when time am 	- 	- 

Materials Needed 	12 2-in-by-3-foot walkv 

2 3-inch-by-12-foot A-frame legs 	
cross spars 

4 2inch-by-3 1/2-foot walkway 
1 2-inch-by-6-foot bottom ledger 	cross spars 
1 3-inch-by-6-foot transom 	 2 2-inch-by-10-inch-by-10-foot 
4 3-inch-by-1O-foot walkway 	 walkway planks 
lateral spars 	 4 stakes 

\Y Step - Start this prc 	measuring 

1 	o 	ek or ravine to he spanned. Adc 	to that 

/ 	 mcm to pci the total height of ti 	or the 

	

/ 	 a. Tor example, in span a creek 4 	ep, the 

	

/ 	 the A-frame should he 12 feei or ]engen 

Step 2—Lav out [he spars and ledgers für the 4-frame 
trestle. Position the transom (the top ledger) and the 
spread of the spars so that when completed, the trati 
som will he about a foot higher than the hanks of 
the creek and there will he roorn from the transom 
ta the top of the A-frame für a Person to pass 
freeiv along ehe valkwavs. 

Step 3—Use a shear lashing to lash together the 
two spars. Make the lashing somewhat loose so 

- 	/ 	 that vou can spread the Spar legs apart to form 
the shape of an 4. \s von spread the Spar 
legs, the shear las hing will tighten. 

/ 	 Step 4—Complete the 4-frame hv 	iing 

	

r7'T f \ 	 the bottom ledger across ft 	t a 

	

fam from the hutt ends of 	Aien 

	

-: 	 Iashthe unsont spar to 
111 re1ano? t  

the banks of the  creek- 
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Step5—.-feerwa1kivas 

Step6—Pace the ---me in t 	 eirhe c:eek and heel 
in die Ies n hees abcnt 4 	 deej. Aa die ieg are 
heing he,-"ei in. Ieve die iran2rn. 

Step 7 — Whe:: die 	 deht. 	sIden die ends ei die 
hase ne wehwys 	ri die r: 	--r,-.arni iln them in plae wiri stnx 

ash:nes. Liisdi 	ep lashings ze secure die cress spars ar p riking mateia, 
die ends ei die ;valkwavs o saakes invea die die hanks ei 

ou can create 5 

travei surtace by Ster 8—Te ens'.:re :hat die Lirame wenr 	over. je 
ag irom die iep ei die .--irame zo anchers ca e 	bank a nng enough 

of ins ausen~ - 
rsssparstoe 

Watkways basc walkway 

Mair: bri.ge deslgas hz:e crie er niere u-esdes supponing a design to provde 
wakwav. Tue waikwav ei a rnonkey hridge is a rene suspended 

. trave ers wtI . 	 . - 	 - 	 . nenveen de tresres. Fcr meer einer andges. veu 	n:.d a ecL:d 
vaIkwav frcm spare. sure footing &oig 

Three ei die hrldges skeiva di dde 	renhie: use ivalkwavs e fcH wdtt of 
eerruczed mmi 	ve atera spare and severai crose snars 
P:anks did am 	die 	iewave pro -, ide easv icomiac :ge 
In meer cases. each 57:dge has az 'i-2as; rio xa div. 

Materials  Pleeded 
2 31/--inchby-10-foot lateral spar 

6 2½-inch-by-3--foot cross spars 

2 2½-inch-by3½-foot cross spars 

1 2-inch-by-10-inch-bv-10400t walkway plar 

Step 1 —Te make 	 .vadivaii seieer live 
spare rvnh a bull diamerer ei about 3 inches Be sare die 
spare sag eeTaahv indem s:resa ivhen von stand ca mdci ivith 
die ende euprermed ahrve die gremmnd. Ii orie Spar sage me:e 
than die emden im rviicsuse de wakwav re siant c 	Ist 
sidewavs. mnakdig walking diificuIt 
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Step3—- 	 - 	- 

1k 1 

w  

Materials Needed 
4 strong sticks about 6 feet gong for the A-frame legs 

2 sticks (crosspieces) about 4 feet tong to join the 

legs and support the tabletop 

6 114-inch-by-10400t lashing ropes 

1 1!4-inch-by-20400t rope to secure the tabe 

2 strong stakes 

1 maltet 

Scout staves (12 work weil) or similar 5-foot poles for 

the tabletop 

Binder twine 
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Pioneering Resources 
Scouting Literature 
Bov 	1-!and 1)ook; Guide to Safe 
Sciu; Deck ot Pirst Aid; Enwency 
First Aid pocket guide; Wilderness First 
Aid Janua1; TÄ'1d1rucss Fur Aid Field 
Guulo: Knots pnckce ouide; Deck of 
Knc..Krots cio Ivo to Tie 7/u ui; 
Campi:. (T!i 1Iug, First Aid, Model 
Dierood 	!i/d1flg, 7ixt!r. 'od 

O(iOTK 	Lflt badgo [)eetS 

With your parent's permission, visit 
the Boy Scouts of America's official 
retail website, www.scoutshop.org , 

for a complete listing of all merit 

badge pamphlets and other heipful 

Scouting materia's and supplies. 

Books 

Ashley, Clifford W. The .4shley Book of 
Knots. Doubieday, i993. 

Bigon, Mario, and Guido Regazzoni. 
The Morrow Guide to Knots. William 
Morrow, 1982. 

Budwortii. CTcoffrey. The Ultimate Book 
of Leer. .o. Knots. Skyhorse 
Pu1.1ishng, 2012. 

Budwo th. Geuffrey. Th.' UI/in. 
i!yO./opedO2 of Kru rs und eework. 
Southwater, 2010. 

Jarman, Colin. The Knot Tying Bible: 
Clirnbing, Cu'noinL, Sailing, Fishing, 
Eveiyday. Fircdv Books, 2013. 

Pawson, Des. Handbook of Knots. 
DK Pubos!ung. 2004. 

Pawson, Des. Knot Craft: 35 Ropeu'ork 
Projects. Paradise Cay, 2011. 

Paveson, Des. Knots: The coTnpi're 
YsuaI Guido. DK, 2012. 

Penn, Randv. The Handy Box of 
Knots: i.Lot'.t/ Knots for i.'orv 
Situation, Indoors and 0w. 
Sterling Innovation, 2008. 

Perry, Cordon, Knots. Whitecap 
Bo ks, 2006. 

Perry, Gordon. Knots: A Practical 
Step-by-Step Guide to Tying Over 
100 Knots. Metro Books, 2003. 

Saivadori, Mario. The Art of 
Gunst ruc//on: Proiects and Principles 
for Beginning Lo'ineers & Architecis. 
Chicago Review Press, 2000. 

Sweet, John. Scout Pioneeririg. Scout 
Association, 1974. 

Toghill, Jeff. Knots & Splices. Sheridan 
Uouse, 1998. 
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löss, Brion. Thc Complete R6_'gers 
und 7.i1niques for 

Modern arid Traditional Re,ging. 
International Marine1 Rigged 
Moun:ain 	2016. 

Online Resources 

First Aid nIerit badge pamphlet, 
http:'/boysilfe.org!merit-badges/ 
firsl ‚lld-rn» u-.tugc/ 

Guido to Safe Scouting, http://www. 
scouting.org/HealthandSafety/GSS.aspx  
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MERIT BADGE LIBRARY 
Though intended ss an aid tc Bcv Socuts. and cualified Venturers arid Sea Scouts in 

meeting merit bsCe requirem-s, ess 3 ,amphe:s are 01 general :eest and are msae 
ava!Iable by -.siy schools ari puonc uoranes. Tne iatest revision oate 01 each pampne 

might not ccespond wiff' 's'e copyright date shown below, because this list is corrected 

only once a year, in January. Any mber of merit badge pamphlets may be revised 

throughout the vear: others are sim- ' -eprinted until a revision becomes necessary. 
IfaS:c•: -as a.eaovstartedworkingc a meritbacge .-;e a -eweditionforthat 

paohe: .s 'oc .cec. they may continuc -. c use the sa-re —e- - oadge pamphlet to 
ea - - z' s a-- e- fulfill the -e .e'e':s therein. In ot- e- .', ss. : -e Scout need not 

start over agar wtn the new pampre acd possibly reviseo 	_:ements. 
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