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PIONEERING

Pioneering Kit

A troop, a district, or a council camp might want to 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 many times and replaced
as necessary, then neatly stored until the next time they

are needed.

Rope can be purchased in spools of 600 feet or more.
Manila rope V4 inch in diameter is ideal for most pioneering
projects. Cut the rope into lengths of 10, 15, 20, 30, and 50 feet.
Whip the ends of each length to help prevent fraying or unrav-
eling. For easy identification, color code the rope lengths 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. Remove the bark to 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.

Treat spars with care so they can be reused and will
last a long time. When 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.
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OTHER EQUIPMENT

Besides spars and ropes. vour pioneering kit should contain
some basic equipment needed for building proiects.

s,

Materials Needed

e 2 shovels

e 2 wooden mallets

1 hand ax

¢ 1 bow saw

¢ 4 spools of parachute cord
¢ 4 boxes of binder twine

¢ 10 wooden cleats and nails (for use with
masthead knot)

¢ 50 anchor stakes
¢ Carabiners, steel rings, and/or screw pin shackles

e Tape measure

82 PIONEERING



£8 DNIHIANOId

*J0jasunod abpeq
wisw Buliaauold e Jo uoisiaiadns syl Japun Ajuo os op
noA ains aq ‘Buipjing uibaq 01 ApeaJ ale noA usypp

‘paau ||IM NOA sjellalew ay)

J0 18|} e @jew pue 199foud ay) Jo yd1sys ybnou e a1eald
noA djay ueo Jojasunod Inop "uibaqg noA aiojaq |eacidde
$,40[8SUNOY JNOA PBaU [|IMm NOA ‘UMO INOA UC JO SIN0JS
Jo dnoub e yum 109foud e pjing NoA Jaylaym ‘laquiswiay

——— ‘Peof ayl ALIPD [[Im
sieds ayy Jo Jmawerp oy pue yiduans 1o} uonedoj tadoid aif

‘sauwn || 18 puiw ul ale s3uryse] oyl st 8uof se auy st 1ey) ‘paimbal uey) 108uU0]
1Qq ©ate sieds oml 10 OUO J] TPUNOS AJLInionns i ayew ng

ut Aiajes sdaa “oapiad amiaid oq 01 120foxd MNOA 10 AILssadatl Jou st 1

panjoaur auoAiana afo1d 2y J0o AJqUUOSSLENS JOYIO 10 3[1$AN YIPd P[INg
3.NS 3yBLW 0] YJom 0] PaUBISSL aq UL $1100S [LLoAIS 10110801 Payse] a¢ Udy) ued
0L SO[ISa] [P1aAAS SP 1Ig o ued 1afoad sy sdeiaa ] 1098

aus 4o ssauboud -UNOD PUP SIaquUall Mald oA Yim sueld o) malady —g dayg

a3 Jojuow ‘S[PLIICW A JoyIen —¢ do1g

‘pliNg noA sy "PadU []Im NOA
stwayl oo pue ‘sados ‘sieds oyl f[e sopndul el s[eriell jo

— 1511 © dojena vaload ay jo yaeys y8nol v ey —¢ dayg

duidaq ued

MN10Mm Surtasuold J10Jaq POSSAIPPE aq 1SN SONSST A19]PS 10U M
Y81y Moy pure faq ueds oyl 1snuw 3UOl MO CWRJLS U $S01D []1m
adpuq e Jy ssourjAng BUnDIs 10] ($3201 adie] '$d001 dmetu)
SIOUDUL [eINIPU QI3 1y -oNs 1afoid a1 yaooyn—g deyg

1 prng 03 paambal awn ot
pue “papaau ajdoad jo 1aqunu o1 yuawdmba ayy Jepsuo)
PING 01 1uem NoA oload 1o oddy o uo opo1—| deys

s1uoaa Suidwed ppunod

10 10 duwed OWWNS e J[e[Ieal S[PLIIIRW [1s PIldNs

-u0d aq Ajjensn ued jyduwed Syt UL LMoys salndnas pue
sp0toad oty s8unaaw doon e puv swoty e padnoeid pur
PAUIL3] 9 ULI—aary adod Juisn pue ‘siotour undnnsuod
‘s3uryse Sunjew ‘stouy Surfl—soseq dunsauold ay

398l0oaq Buuaauold 1nop buipjing ui sdayg



84

PIONEERING

All pioneering projects are temporary in nature.
Towers, bridges, and other structures that have been
lashed together must be dismantled when they are no
longer being used. This is both a matter of safety and
a part of BSA's Leave NoTrace ethic.

Towers
The double-ladder tower, the traditional signal tower, and the

hourglass tower {pyramid tower) present interesting challenges.

Each can be constructed as several trestles and then assembled
and lifted into position.

DOUBLE-LADDER TOWER

A double-ladder tower requires fewer long spars than do other
tower designs. 1t relies on guvlines and a secure anchoring
system to remain upright.

Materials Needed

¢ 4 4-inch-by-14-foot ladder legs

* 10 2-inch-by-3-foot climbing ladder rungs

¢ 3 2-inch-by-3-foot supporting ladder spreaders
e 2 2-inch-by-3-foot platform handrails

e 2 2V-inch-by-6-foot base spreaders

e 2 2V-inch-by-6-foot platform supporting spars
¢ 2 2-inch-by-6-foot platform long handrails

¢ 4 2%-inch-by-10-foot side cross braces

e 2 2V-inch-by-8-foot platform cross braces

¢ 18 2-inch-by-3'-foot platform floor slats

* 8 stakes for four 1-1 anchors

¢ 4 3%-inch manila or polypropylene guy ropes

* 2 hoisting lines

1 brake line

- o
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Step 4—With the crew's help, roll the tower 180 degrees. then
lash the spars and braces to the other side of the structure.
Begin w th the spreader at the base of the ladder legs, then lash
on the platform supporting spar. followed by the two diagonal
braces. Finish with the top long handrail.

Step 5—Lash on two platform cross braces, diagonally across
the legs st under the platform to help the tower resist racking.
Use square lashings to lash the cross braces to the tegs and a
diagona. lashing where thev cross.

Step 6 —Before standing the tower upright, use a floor lashing
to tie the spars (slats) for the tower platform in place.

AN
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TRADITIONAL SIGNAL TOWER

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

Step 1—Build two identical trestles.
Position the trestles next to each other
and lash them together with spars.

Step 2—Raise the tower. Use guy-
lines both for pulling the tower upright
and for controlling its motion so that it
doesn’t go too far over. It may be nec-
essary to dig in the butt ends of the
vertical spars to keep them in place
while the tower is being lifted.

SQUARE

For stability,
anchor all towers

with guylines.

88 PIONEERING

HOURGLASS TOWER

The hourglass tower,
also knewn as a pyramid
tower, uses spars to form
triangles that are then lashed
together Building a scale
model of the pyramid tower
will help vou understand
how the triangles fit
together to form an
hourglass shape.
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Materials Needed

* 4 12-foot spars, 4 inches diameter at the butt end

2 2-inch-by-4-foot crosspieces

1 %-inch- or 1-inch-diameter foot rope (length of
span, plus 30 feet for anchoring)

¢ 2 Y-inch-diameter hand ropes (length of span, plus
30 feet for anchoring)

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

* 4 guylines

¢ 10 stakes (three for each 1-1-1 anchor, four for guylines)
e 2 burlap pads

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

Step 1—Begin building two
X-trestles by tightly securing
two spars, 5 feet from the
top, with a shear lashing,.
Spread the legs apart and
place a 4-foot crosspiece

on each trestle. 2 feet from
the butt ends ot the long
spars. Tightly secure the
crosspiece to the spars
using square lashings.
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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 clove hitches and
tightening them to the tops of the X-trestle spars. Anchor the
running ends of the hand ropes to stakes driven into the ground
in line with the hand ropes or attached to the 1-1-1 anchor also
used to tie the foot rope. Using a trucker’s hitch will let you
adjust tension on the hand ropes.

Step 8—Tighten all
the ropes as much as
possible and check
the knots and lash-
ings to ensure that
everything is in order.
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See the
“Lashings” section
of this pamphlet
for detailed
instructions on
how to make an
H-trestle. You will
find instructions
for making a
walkway later

in this “Projects”

section.
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SINGLE-TRESTLE BRIDGE

A single-trestle bridge relies on an H-trestle as a pier in the center
of the span. Building the bridge requires lashing together several
subassemblies: the trestle, the walkways, and the handrails.

The spars for the walkways and trestle (as listed under
“Materials Needed”) will be long enough to span a creek or
ravine up to 4 feet deep and 18 feet across. The legs for the
trestle should be spars about 3 inches in diameter and 8 to
10 feet long. When choosing these spars, take into account the
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
about a foot higher than the level of the banks of the creek.
This will allow the walkways to slant upward. For attaching
the handrail, allow an additional 4 feet from the top ledger
to the top of the legs.

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 diameter.

Materials Needed

e 2 3-inch-by-8-foot or -10-foot trestle legs

1 3-inch-by-4-foot trestle top ledger (transom)

1 2-inch-by-4-foot trestle bottom ledger

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

4 3-inch-by-10-foot walkway lateral spars

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

4 2-inch-by-3%-inch walkway cross spars

2 2-inch-by-10-inch-by-10-foot walkway planks
4 1'/2-inch-by-12-foot handrails

4 stakes
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SINGLE-LOCK BRIDGE
The single-lock bridge consists of two H-trestles locked together.

Materials Needed

The list of spars shown for this project should build a
bridge to span a creek or ravine approximately 4 feet
deep and 18 feet from bank to bank.

s 4 3-inch-by-6-foot trestle legs
s 4 2%-inch-by-4-foot trestle ledgers

s 1 3-inch-by-4-foot trestle transom

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

4 3-inch-by-10-foot walkway lateral spars

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

4 2-inch-by-3"2-foot walkway cross spars

2 2-inch-by-10-inch-by-10-foot walkway planks

4 stakes

Begin by building the two H-trestles as subassemblies. Adjust the
length of the spars for the trestles so that when they are placed
in the creek, the tops of the ledgers will be about 1 foot above
the level of the creek’s banks. This will give a comfortable slant
to the walkways.
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SINGLE A-FRAME BRIDGE

The simple design of an A-frame bridge
makes it a good choice when time and
building materials are in short supply.

Materials Needed

* 2 3-inch-by-12-foot A-frame legs

* 1 2-inch-by-6-foot bottom ledger

¢ 1 3-inch-by-6-foot transom

* 4 3-inch-by-10-foot walkway lateral spars
* 12 2-inch-by-3-foot walkway cross spars
* 4 2-inch-by-3%2-foot walkway cross spars

e 2 2-inch-by-10-inch-by-10-foot
walkway planks

* 4 stakes

Step 1—Start this project
by measuring the depth
of the creck or ravine to
be spanned. Add 8 feet to that measurement to get the total
height of the legs for the A-frame. For example. to span a ereck
4 feet deep, the legs of the A-frame should be 12 feet or longer.

Step 2—Lay out the spars and ledgers for the A-frame trestle.
Position the transom (the top ledger) and the spread of the
spars so that when completed, the transom will be about a foot
higher than the banks of the creek and there will be room from
the transom to the top of the A-frame for a person to pass freely
along the walkways.

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 A. As vou spread the
spar legs, the shear lashing will tighten.

Step 4—Complete the A-frame by lashing the bottom ledger
across e legs about a foot from the butt ends of the spars.
Then lash the transom spar to support the walkwavs at the
proper height in relation to the banks of the creek.
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BUTTEND

STROP LADHING

Step 2—Place one of the longer (3'/: inches) cross spars
on top ot the butt ends ot the lateral spars and use a strop
lashing to secure it. Fit the other longer cross spar benearh
the other end of the lateral spars and lash it where it will
serve as the underspar.

If you have no
planking material,
you can create a
travel surface by
adding enough
cross spars to the
basic walkway
design to provide
travelers with
sure footing along
the full width of

the bridge.
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Step 3—Place the shorter (3-foot) cross spars on top of the
lateral spars. Space them evenly between the ends of the walk-
way and use square lashings to attach them to the lateral spars.
Since the lashings are intended only to hold the cross spars in

position and not to support weight, you can make the lashings
with either '/4-inch rope or parachute cord.

Step 4—Lash the plank for the walking surface in place using
strop lashings around the plank and the cross spars. To make
a strop lashing, tuck the end of a length of parachute cord or
doubled-over binder twine under the cross spar and, pulling
out the slack, even up the ends. Bring the ends over the plank
and cross them under the cross spar. Wrap them back over the
plank and around the cross spar several more times, finishing
the lashing with a square knot.
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Pioneering Resources

Scouting Literature
Boy Scout Handbook; Guide 1o Safe

Scouting; Knots and How to Tie Them,
Camping, Climbing, First Aid, Modecl
Design and Building, ‘Textile, and
Woodwork merit badge pamphlets

Books

Ashley, Clifford W. The Ashicy Book
o/ Knots. Doubleday, 197¢.

Biddlecombe, Gearge. The At of
Rigging. Dover, 1990.

Bigon, Mario, and Guido Regazzoni.
The Morrow Guide to Knots.
William Morrow, 1988.

Boy Scouts of America. Knots and
How (o 'Tie Them. Boy Scouts
of America, 2005.

Budworth, Geoffrey. The lustrated
Lncyvclopedia of Knots. Globe Pequot
Press, 2002.

———. The Ultunate Encyelenedia
o) Knots & Ropework. Lotenz
Books, 1999.

Day, Cvrus Lawrence. The Art of
Knotting and splicing. Naval
institute Press, 1986,

———. Knots and Splices.
McGraw-Hill, 1989,
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Pawson, Des. [Handbook of Knots:
Expanded dition. DK
Publishing, 2004,

——— Knot Craft. 28 Ropework Projects.
Paradise Cay, 2004,

———. Pocket Guude to Knots & Splices.
Chartwell Books, 2001.

Perry, Gordon. Knots: A Practical
Step-by-Step Guide to Tving QOver 100
Knots. Barnes & Noble Books, 2002.

Salvadori, Mario; Saralinda Hooker;
and Christopher Ragus. The Art
of Construction. Projects and
Principles for Begimng Engineers
and Architects. Chicago Review
Press, 1990,

Smith, Hervey Garrett. The Arts o)
the sailor Knotting, Splicing and
Ropework. Dover, 1990.

———. The Marlinspike Sailor.
McGraw-Hill, 1993.

Toghill, Jefl. Knots and splices.
Sheridan House, 1998,

Toss, Brion. The Complete Rigger's
Apprenace: Tools and Techniques
tfor Modern and Traditional Rigging.
McGraw-Hill, 1997
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