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2.1	 Rigging Illustrations

2.1.A	 Mechanical Advantage

Creating mechanical advantage is necessary to reduce the amount of strength required 
to lift heavy loads.  There is a multitude of devices out there that can be purchased which 
have mechanical advantage built into them; consider a block and tackle or a capstan winch. 

While these devices tend 
to do most of the work for 
you, especially if powered, 
they are not recommended 
for most common rescue 
attempts because it is not 
easy for the person using 
the device to notice the 
increased resistance if 
someone or something 
has become stuck while 
moving. This can lead to 
very serious consequences 
if not noticed such as 
breaking and arm or leg or 
worse. 

Simple 3 Way Complex 5:1 Simple 3:1
With Change 
of Direction

Complex 5:1 Simple 9:1 Compound 9:1 Compound 11:1
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With that said, a rescue attempt usually means that someone’s life in immediate jeopardy 
and careful consideration should be put into (1) what equipment is on hand, (2) who is 
properly trained on it, and (3) how dire the emergency is.  Still. many at height workers 
do not have these mechanical devices on hand, and knowing how to create mechanical 
advantage with ropes and pulleys is one of the most important skills a worker can have 
when a rescue is necessary.  Building mechanical advantage with ropes and pulleys can be 
very simple once trained and it should be a skill that all tower workers possess.

Simple 3 Way Complex 5:1 Simple 3:1
With Change 
of Direction

Complex 5:1 Simple 9:1 Compound 9:1 Compound 11:1
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2.1.B	V ector Forces

What is a Vector Force?

Answer: A quantity possessing magnitude and direction.

Now that you understand how to build mechanical advantage systems and how to use 
them to your advantage, you must also understand the limitations and dangers that apply 
to using them.  We will now look at the forces generated when moving loads in multiple 
directions. Since we can easily create a large amount of mechanical advantage, we now 
need to understand the Resultant Forces that we generate on the equipment.  If you haven’t 
heard of the Critical Angle before you should add it to your vocabulary now as it will 
become essential to recognizing dangerous situations while using standard rigging and 
hoisting techniques.

35%

100%

140%

190%

200%

Pully Forces.
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Resultant Force-  The combination of multiple vector forces acting on a body. 

Critical Angle-  The Included Angle where above which the load is putting more force on the 
anchor(s) than the weight of the load. 

 

Forces on Anchors 

Any time a load is hanging directly under an anchor point, that anchor point is seeing 100% of the force 
in the vertical (single) direction.  If you swing the load so that is not directly under the anchor point, you 
have now introduced a direction of pull in the horizontal axis as well.  That anchor point will now be 
seeing even more than 100% of the force of the load.  Not understanding vector forces and the angles 
that you are using them can be a fatal mistake when lifting loads overhead or performing a rescue. 

 

 

160⁰- Force on each Anchor = 300% of Load 

120⁰- Force on each Anchor = 100% of Load 

90⁰- Force on each Anchor = 71% of Load 

60⁰- Force on each Anchor = 54% of Load 

45⁰- Force on Anchor = 51% of Load 

Critical Angle 
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2.2	 Procedure Illustrations

2.2.A	HVA Cross Tie Pre-form Maintenance
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Clean
tarpaulins

P L A N N E D  P U L L E Y  S YS T E M

HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

PLANNING & PREP 1
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

©2015 Ropes That Rescue Ltd.

( D e � e c t i o n  L i n e )

P L A N N E D    P U L L E Y   S YS T E M
( M a i n  L i f t i n g  /  Lo w e r i n g  L i n e )

Rear bumper of 
crew vehicle used 
as anchor for
progress capture
device/brake
(MPD®) and Sky-
hook® capstan
winch (secure the
vehicle)

Wheel chock

Planned future
butt block for
main line

Planned future
butt block for
de�ection line

Planned anchor
for progress capture
device/brake (MPD®)

NOTE:  AREA TO BE COVERED
WITH CLEAN GROUND PROTECTION
TO PROTECT ALL ROPES FROM DIRT
AND CONTAMINATION

Internal
guy collars
on each leg

This cross tie preform
spacer will be maintained
with this rope access system
(Note: Some cross ties are not
centered due to varying leg 
length) 

M
A
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  L

IF
TI

N
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O
W
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G
  S

ID
E

D
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TIO
N

    SID
E
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HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

MAKING UP DEFLECTION
SIDE RIGGING - 1

2
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

©2015 Ropes That Rescue Ltd.

Allow rope to
run out of bag

Single Omni
Block® pulled
to oposite leg

250’ de�ection lin
e

Crew members ready the 250’ 
main line and the 125’ belay line
for the lifting/lowering side

D
EFLEC

TIO
N

    SID
E

M
A

IN
  L

IF
TI

N
G

 /
 L

O
W

ER
IN

G
  S

ID
E

Temporarily
anchor top end
of rope on leg

KEEP ROPES ORGANIZED
WITH NO TWISTING!
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HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

MAKING UP DEFLECTION
SIDE RIGGING - 2

3
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

©2015 Ropes That Rescue Ltd.

Allow rope to
run out of bag

Temporarily
anchor top end
of rope on leg

Tie two �gure of eight
on a bight knots about
8” apart

Crew members ready the 250’ 
main line and the 125’ belay line
for the lifting/lowering side

M
A

IN
  L

IF
TI

N
G

 /
 L

O
W

ER
IN

G
  S

ID
E

D
EFLEC

TIO
N

    SID
E

Rope to rope bag (future de�ection line)

Rope to anchor (future de�ection belay)

KEEP ROPES ORGANIZED
WITH NO TWISTING!

May place additional
Omni Block® at rope
bag to assist (becomes
future butt block)

Now unused (dormant) Omni
Block® (future de�ection
armpit block above)

8” apart
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HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

MAKING UP DEFLECTION
SIDE RIGGING - 3

KEEP ROPES ORGANIZED
WITH NO TWISTING!

4
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

©2015 Ropes That Rescue Ltd.

M
A

IN
  L

IF
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N
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 L
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W
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G
  S
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D
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N

    SID
E

Anchored end 
(future de�ection
belay line)

Rope bag end 
(future de�ection line)Brin

g knots back to middle

Now unused (dormant) Omni
Block® (future de�ection
armpit block above)

Anchor Omni Block®
as future butt block for
de�ection line

      D
e�ection  lin

e  side
Belay  lin

e  side
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6.7 continued

HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

MAKING UP DEFLECTION
SIDE RIGGING - 4

5
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

©2015 Ropes That Rescue Ltd.

M
A

IN
  L
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N
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 /
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  S
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D
EFLEC
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    SID
E

Anchored end 
(future de�ection
belay line)

Rope bag end 
(future de�ection line)

Waiting (dormant)
single Omni Block® 
(future armpit block)

KEEP ROPES ORGANIZED
WITH NO TWISTING!

Single Omni Block® 
(future butt block)

Bring ends to rougly 
middle of tower under
cross tie above

Make up end of de�ection
line with double overhand
stopper knot
Place ASAP® LOCK on rope,
“UP” and arrow pointing
away from stopper knot

Stopper  knot

A
SAP® LOCK

      De�ection sid e

Belay    side
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HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

MAKING UP MAIN LIFTING/
LOWERING SIDE RIGGING - 1

6
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

©2015 Ropes That Rescue Ltd.

250’ main lifting/
lowering line (red)
in rope bag

125’ belay line
(blue) in rope bag

Tie two �gure of eight on a bight knots
in the end of both ropes
Clip one carabiner to each
(future connections to suspended worker)

Make up de�ection yoke rigging:
Attach double Omni Block® with carabiner
to knot going to de�ection rope bag 
In order, clip main line (red) and belay line (blue) 
into each side of double block
Use safety carabiner on second knot 
(de�ection belay) and clip around both
the main and belay lines above the
double block

De�ection 
rope bagSafety  carabiner

Double Omni Block®

(De�ection side)

(Belay side)M
A

IN
  L

IF
TI

N
G

 /
 L

O
W
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G
  S
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E

D
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N

    SID
E

      De�ection sid e

Belay    side
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HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

MAKING UP MAIN LIFTING/
LOWERING SIDE RIGGING - 2

7
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

©2015 Ropes That Rescue Ltd.

250’ main lifting/
lowering line rope bag

125’ belay line
rope bag

Belay line (for main line system)

Main lifting/lowering line

M
A

IN
  L

IF
TI

N
G

 /
 L

O
W

ER
IN

G
  S

ID
E

D
EFLEC

TIO
N

    SID
E

KEEP ROPES ORGANIZED
WITH NO TWISTING!

      De�ection sid e

Belay    side
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HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

MAKING UP MAIN LIFTING/
LOWERING SIDE RIGGING - 3

8
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

©2015 Ropes That Rescue Ltd.

250’ main lifting/
lowering line rope bag

125’ belay line
rope bag (now empty)

Belay line (for main line)

Main liftin
g/lowering line

KEEP ROPES ORGANIZED
WITH NO TWISTING!

Upper end
of belay rope
stacked at base
of tower

Make up end of
belay line with
double overhand
stopper knot
Place ASAP® LOCK 
on rope, “UP” and 
arrow pointing
away from 
stopper knot

Stopper  knot

A
SAP® LOCK M

A
IN

  L
IF

TI
N

G
 /

 L
O

W
ER

IN
G

  S
ID

E

D
EFLEC

TIO
N

    SID
E

      De�ection sid e

Belay    side
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HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

CLIMBER PREPARATION 9
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

250’ de�ection 
line rope bag

      De�ection sid e

Belay    side

Belay line (for main line)

Main liftin
g/lowering line

Belay rope
bag (empty)
carried up 
tower by climber

Climber attaches
armpit Omni Block®
with bight of  de�ection
line to harness

250’ main 
lifting/lowering line 
rope bag

Arm
pit block

Butt

block

Climber attaches
armpit Omni Block®
with bight of  main
lifting/lowering
line to harness

Stopper  knot

ASAP® LOCK

M
A

IN
  L

IF
TI

N
G

 /
 L

O
W

ER
IN

G
  S

ID
E

D
EFLEC

TIO
N

    SID
E

De�ection 
yoke

ASAP® LOCK
Stopper  knot

Arm
pit block

KEEP ROPES ORGANIZED
WITH NO TWISTING!

Butt
block

Note: 
No empty belay bag is
required on de�ection 
line side as belay rope 
section of de�ection line
is too short

Climber attaches
armpit Omni Block®
with bight of  de�ection
line to harness

©2015 Ropes That Rescue Ltd.
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HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

CLIMBING 10

Note: May also hang hand line 
and pull all ropes and gear to the 
topmost position below guy collar

Climber  ascends tower with bight 
of main lifting/lowering line (red) 
through future armpit block and 
upper end of belay line (blue) 
hanging from prerigged ASAP®

Ground
Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

250’ de�ection 
line feeding out
of rope bag

      De�ec tio

n si
de

Be
la

y 
   s

ide
Butt block for
de�ection line

    125’ Belay line (lower)

250’ M
ain lifting/lowering line

Belay rope
bag (empty)
carried up 
tower by climber

Armpit block
Stopper  knot

M
A

IN
  L

IF
TI

N
G

 /
 L

O
W

ER
IN

G
  S

ID
E

D
EFLEC

TIO
N

    SID
E

ASAP® LOCK

Stopper  knot

Arm
pit block

KEEP ROPES
ORGANIZED WITH
NO TWISTING!

ASAP® LOCK

125’ belay line (upper)
Armpit block

De�ection yoke

250’ de�ection 
line feeding out
of rope bag

Butt block for
main lifting/
lowering line

Note: 
No empty belay bag is
required on de�ection 
line side as belay rope 
section of de�ection line
is too short

©2015 Ropes That Rescue Ltd.
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HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

CLIMBERS IN POSITION 11
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

    
  D

e�
ec

tio
n 

   
   

si
deBe

la
y 

   
   

si
de

Butt block for
de�ection line

    125’ Belay line (lower)

250’   M
ain   lifting  /  lowering   line

M
A

IN
  L

IF
TI

N
G

 /
 L

O
W

ER
IN

G
  S

ID
E

D
EFLEC

TIO
N

    SID
E

KEEP ROPES
ORGANIZED WITH
NO TWISTING!

125’   belay   line    (upper)

Butt block for
main lifting/
lowering line

Both climbers arrives at position 
just below guy collars and hangs 
two separate anchors for main 
line armpit block and prerigged 
belay ASAP®.  

Less belay
rope in stack

Note: 
No empty belay bag is
required on de�ection 
line side as belay rope 
section of de�ection line
is too short

Heavy duty extension cord

Remote gas
generator

Prepare generator

©2015 Ropes That Rescue Ltd.

De�ection yoke
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HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

WORKER READY 12
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:
M

A
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  L
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G
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W
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ID

E

D
EFLEC
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As main line is pulled up
climber pulls up all slack in
belay line through ASAP®
and stu�s into rope bag on tower

Arm
pit 

blo
ck

Stopper  k
not

ASAP® LOCK

PULL on free end of rope

PULL

Worker in
position

Holds onto
de�ection yoke
rigging

Ground crew
haulers taking
up all slack

As deflection line is pulled up
climber pulls up all slack in
belay line through ASAP®
and coils up remaining rope

MAIN  LIFTING / LOWERING  SIDE

DEFLECTION   SIDE

Stopper  knot

Heavy duty extension cord

Remote gas
generator

Prepare generator

ASAP® LOCK

Armpit block

©2015 Ropes That Rescue Ltd.

De�ection yoke
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DEFLECTION   SIDE Heavy duty extension cord

HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

TAKE UP ALL SLACK - 
READY TO LIFT WORKER

13

MPD® on vehicle
anchor acting as
progress captureBuild  3:1 Z-rig pulley system (typical)

Skyhook® capstan
winch with power
drill on vehicle
bumper mount

Ground
Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

Remote gas
generator

©2015 Ropes That Rescue Ltd.

Climber ready
for belay

M
A

IN
  L

IF
TI

N
G

 /
 L

O
W
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G
  S

ID
E

D
EFLEC

TIO
N

    SID
E

Ground crews
construct 3:1 Z-rig
pulley systems on both
main and de�ection
systems for hauling

Climber has
locked belayInsure no twists 

in de�ection yoke

MAIN  LIFTING / LOWERING  SIDE

DEFLECTION   SIDE

Build  3:1 Z-rig pulley system (ty
pical)

Start generator

MPD® on tower
anchor acting as
progress capture

De�ection yokenow above
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DEFLECTION   SIDE Heavy duty extension cord
Ground crew
haulers �ne tune
de�ection line
left or right

Worker is 
just about o�
the ground

HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

FINAL RIGGING CHECK -
SET DEFLECTION LINE

14

MPD® on vehicle
anchor acting as
progress capture

3:1 Z-rig pulley system (typical)

Skyhook® capstan
winch with power
drill on vehicle
bumper mount

Move double Omni
Block® on de�ection
left or right to line up
with guy cross tie

Ground
Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

MAIN  LIFTING / LOWERING  SIDE

Remote gas
generator

©2015 Ropes That Rescue Ltd.

Main line belay
is on with ASAP®

Climber pulls up belay 
line through ASAP® and 
stu�s rope into rope bag

M
A

IN
  L

IF
TI

N
G

 /
 L

O
W

ER
IN

G
  S

ID
E

D
EFLEC

TIO
N

    SID
E

DEFLECTION   SIDE

Generator running

Climber has
locked belay

Destination
guy cross 
tie spacer
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D
EFLEC

TIO
N

    SID
E

Cross tie
worker 

M
A

IN
  L

IF
TI

N
G

 /
 L

O
W

ER
IN

G
  S

ID
E

HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

EQUALIBRIUM 14
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

Stay below
guy collar by
3 To 5 M120˚ angle

120˚ angle
120˚ a

ng
le

EQUALIBRIUM

U
P       

D
O
W
N

L E F T           R I G H T  

Stay below
guy collar by
3 to 5 M

Main lifting/loweringline pulley system©2015 Ropes That Rescue Ltd.

Destination
Cross tie
spacer

De�ection line 
pulley system

Main lifting/lower-
ing line MPD® 

De�ection 
line MPD®

 

F L A T    T E R R A I N
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M
A

IN
  L

IF
TI

N
G

 /
 L

O
W

ER
IN

G
  S

ID
E

Cross tie
worker 

Stay below
guy collar by
3 To 5 meters115˚ angle

130˚ angle 115˚ a
ng

le

NON-EQUALIBRIUM

HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

NON-EQUALIBRIUM 14

©2015 Ropes That Rescue Ltd.

U
P       

D
O
W
N

L E F T           R I G H T  

Stay below
guy collar by
3 to 5 meters

Main lifting/lowering

line pulley system

Destination
Cross tie
spacer

De�ection line 
pulley system

Main lifting/lower-
ing line MPD® 

De�ection 
line MPD®

 

D
EFLEC

TIO
N

    SID
ES L O P I N G  T E R R A I N

WildfireMitigationPlans_DR_CalAdvocates_037-Q08-Atch27



Appendix 2:  Illustrations

©PG&E  revised March 2015	 Ap2-23

100% Fall Protection Manual

M
A

IN
  L

IF
TI

N
G

 /
 L

O
W

ER
IN

G
  S

ID
E

D
EFLEC

TIO
N

    SID
E

Main line
butt block

Ground crew
breaks down the
pulley system
Set brake and
tie o� MPD®

Guy spacer
worker being
lifted

Climber pulls up belay 
line through ASAP® and 
stu�s rope into rope bag

Destination
cross tie
spacer

HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

RAISING WORKER 15

MPD® on vehicle
anchor acting as
progress capture3:1 Z-rig pulley system (typical)

Skyhook® capstan
winch with power
drill on vehicle
bumper mount

Main line
armpit block

De�ection line
armpit block

De�ection side
climber locks ASAP®
once left-right
position known

Coils and makes up
balance of belay rope

De�ection line
butt block

Double
Omni Block®
on de�ection

Ground
Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

MAIN  LIFTING / LOWERING  SIDE

DEFLECTION   SIDE

Generator running

Remote gas
generator

Heavy duty extension cord

©2015 Ropes That Rescue Ltd.
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Ground crew
remove pulley
system, set brake
and tie o� MPD®

Guy spacer
worker at
cross tie

Climber
holding

HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

WORKER AT CROSS TIE 16

ASAP® locked

Ground
Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

MAIN  LIFTING / LOWERING  SIDE

DEFLECTION   SIDE

Remote gas
generator

Heavy duty extension cord

Shut down generator
after raising complete

PAUSED
PREPARE FOR 
LOWERING

©2015 Ropes That Rescue Ltd.

Ground crew
remove pulley
system, set brake
and tie o� MPD®

ASAP® locked

Climber
holding

M
A

IN
  L

IF
TI

N
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 /
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O
W
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G
  S
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Ground crew brakeman
lowers de�ection
slowly until slack

Guy spacer
worker being
lowered

Main line side
climber allows
belay rope out
through ASAP®

HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

WORK COMPLETE -
LOWER WORKER

17

Ground crew brakeman
lowers worker slowly
to ground

Ground
Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

MAIN  LIFTING / LOWERING  SIDE

DEFLECTION   SIDE

©2015 Ropes That Rescue Ltd.

De�ection side
climber allows
belay rope out
through ASAP®
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Guy spacer
worker being
lowered

Main line side
climber allows
belay rope out
through ASAP®

HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

LOWERING WORKER 18

Ground crew brakeman
lowers worker slowly
to ground

Ground
Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

MAIN  LIFTING / LOWERING  SIDE

DEFLECTION   SIDE

©2015 Ropes That Rescue Ltd.

Ground crew
brakeman
lowers de�ection
slowlyuntil 
completely slack 

De�ection side climber allows
belay rope out through ASAP®
until completely slack or end
of rope is reached
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All lines slack

HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

WORKER DOWN - SAFE 19
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

©2015 Ropes That Rescue Ltd.

All lines slack

Ground
crew assist

M
A

IN
  L

IF
TI

N
G

 /
 L

O
W

ER
IN

G
  S

ID
E

D
EFLEC

TIO
N

    SID
E

WildfireMitigationPlans_DR_CalAdvocates_037-Q08-Atch27



Appendix 2:  Illustrations

Ap2-28	 ©PG&E  revised March 2015

100% Fall Protection Manual

HVA cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

DROP ROPES - TEAR DOWN 20
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

©2015 Ropes That Rescue Ltd.

Main line climber will 
pull up belay rope
from ground and
stu� into rope bag, 
then carry bag
down or drop

Both climbers drop ropes
when clear below and carry 
all gear/hardware down

All ropes inspected and logged
then properly stowed in
their respective rope bags

Always drop ropes
onto clean tarpaulins
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HVL cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

HVL  TOWER SET UP 
CONSIDERATIONS - 1  

21
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

    
  D
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Butt block for
de�ection line

250’   M
ain   lifting  /  lowering   line
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125’   belay   line

Butt block for
main lifting/
lowering line

©2015 Ropes That Rescue Ltd.

Varying distance
between cross ties

SET UP ARMPIT BLOCKS
ON OPPOSITE CORNERS

THIS “OPPOSITE” RIGGING
ABOVE WILL BRING WORKER UP
BETWEEN BOTH CROSS TIES
ALLOWING ACCESS TO BOTH

MOVE TO
BACK CORNER

MOVE TO
FRONT CORNER
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Possible
tag man

Main line
butt block

HVL cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

HVL  TOWER SET UP 
CONSIDERATIONS - 2

22

Guy spacer
worker being
lifted

Generator running

Heavy duty extension cord

©2015 Ropes That Rescue Ltd.
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Possible  ta
g   l

in
e

Destination
cross tie
spacers

MAIN  LIFTING / L
OWERING  SIDE

(lo
ng   th

row)

Skyhook® capstan
winch with power
drill on tower footing

Main line
butt block
Main line
butt block

DEFLECTION
LINE SIDE (short
throw between legs
of HVL tower)

De�ection butt block

Main line MPD®

De�ection line MPD®

Directional block

Arm
pit 

blo
ck

ASAP® L
OCK

ASAP® LOCK
Armpit block
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HVL cross tie pre-form maintenance: DRAFT-NOT FOR WORK METHOD

HVL  TOWER SET UP 
CONSIDERATIONS - 3

23

Tag line
moves worker
side to side to 
each cross tie

Skyhook® capstan
winch with power
drill on tower footing

DEFLECTION
LINE SIDE 
(short throw between
legs of HVL tower)

MAIN  LIFTING / L
OWERING  SIDE

Heavy duty extension cord

©2015 Ropes That Rescue Ltd.

Destination
cross tie
spacers

M
A
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Possible
tag man

Possi
ble  ta

g   li
ne

PULL

(3:1 Z-rig long th
row)

Shut down
generator

PAUSED

Main line
butt block

De�ection butt block

Main line MPD®

De�ection line MPD®

Directional block

Arm
pit 

blo
ck

ASAP® L
OCK

ASAP® LOCK
Armpit block

3:1 Z-rig
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2.2.B	HVD  Down Guy Spacer Maintenance
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1

Clean
tarpaulin

Tower leg
(pole B) related
to guy being
worked on

Planned future
butt block for
main line

These two intra-guy preform
spacers will be maintained
with this rope access system
(Note: Some down guys
have more than two spacers) 

Planned anchor
for progress capture
device/brake (MPD®)

Pole B
guy collar

PL ANNED PULLEY SYSTEMNOTE:  AREA TO BE COVERED
WITH CLEAN GROUND PROTECTION
TO PROTECT ALL ROPES FROM DIRT
AND CONTAMINATION

Top of 
anchor
pre-form

Ground
Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

HVD down guy spacer maintenance: DRAFT-NOT FOR WORK METHOD

PLANNING & PREP
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Upper end
of belay rope
stacked at base
of tower

Temporary
anchoring
of both lines

This set of
guys will be
worked on

Belay rope
bag (empty)
carried up 
tower by
climber

©2015 Ropes That Rescue Ltd.

HVD down guy spacer maintenance: DRAFT-NOT FOR WORK METHOD

LAYING OUT ROPES 2
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

Note: May also hang hand line 
and pull all ropes and gear to the 
topmost position below guy collar

Climber readies himself for 
ascending tower with made up 
main lifting/lowering line and also 
upper end of belay line. 

250’ main lifting / lowering line

KEEP ROPES ORGANIZED
WITH NO TWISTING!

Make up end of belay line 
(blue) with double overhand
stopper knot
Place ASAP® LOCK on rope,
“UP” and arrow pointing
away from stopper knot

Arm
pit block

Butt

block

Climber attaches
armpit Omni Block®
with bight of  main
lifting/lowering
line to harnessSt

op
pe

r  
kn

ot

ASAP® LOCK

125’ belay line (lower)
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Butt
Block

250’  m
ain   lifting / lowering   line

125’ belay line (lower)

125’ belay line (upper)

Belay rope
stacked

Worker
getting
ready

Note: May also hang hand line 
and pull all ropes and gear to the 
topmost position below guy collar

Climber  ascends tower with bight 
of main lifting/lowering line (red) 
through future armpit block and 
upper end of belay line (blue) 
hanging from prerigged ASAP®

Main
rope
bag

Belay rope
bag (empty)

Ground crew
establishes
MPD® anchor

©2015 Ropes That Rescue Ltd.

Ground crew
assists in rope
management

HVD down guy spacer maintenance: DRAFT-NOT FOR WORK METHOD

CLIMBING THE TOWER 3
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:

Armpit block
Stopper  knotASAP® LOCK
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Butt
Block

Ground crew
establishes
MPD® anchor

250’  m
ain   lifting / lowering   line

125’  belay line (upper)

125’ belay line (lower)

Belay rope
stacked

©2015 Ropes That Rescue Ltd.

Climber arrives at position just 
below guy collar and hangs two 
separate anchors for main line 
armpit block and prerigged belay 
ASAP®. Hangs empty rope bag.

Worker
getting
ready

HVD down guy spacer maintenance: DRAFT-NOT FOR WORK METHOD

ESTABLISHING ROPES 4
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:
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Ground crew takes up all slack 
through MPD once armpit block is 
secured on anchor (not too tight)

Worker
about ready

MPD® progress 
capture on
anchor

Climber pulls up all slack in
belay line through ASAP®
and stu�s into rope bag on tower

Armpit
Block

Belay line pulled up 
until stack is gone

©2015 Ropes That Rescue Ltd. PULL

Secure ladder
and have another
for rescue

HVD down guy spacer maintenance: DRAFT-NOT FOR WORK METHOD

ESTABLISHING ROPES 5
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:
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Ground crew takes up all slack 
through MPD and rigs 
mechanical advantage system to 
tension main lifting/lowering line

Butt Block

MPD® progress 
capture on
guy anchor

Ground crew
haulers ready

Armpit
Block

3:1 Z-rig haul system

Haul Prusik
Worker on
ladder and 
ready

Ground 
crew assist

Climber pulls up all slack in belay 
line through ASAP® and stu�s into 
rope bag on tower
Puts worker being lifted on belay

©2015 Ropes That Rescue Ltd.

HVD down guy spacer maintenance: DRAFT-NOT FOR WORK METHOD

FINAL SAFETY CHECK -
READY FOR RAISE

6
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:
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Butt Block

MPD® on anchor
acting as progress
capture

Ground crew
haulers

Armpit
Block

3:1 Z-rig haul system

Haul Prusik

Worker being
lifted on tracking 
block on bottom
of 3 down guys

Climber pulls up belay 
line through ASAP® and 
stu�s rope into rope bag

Intra-guy preform
above worker 

©2015 Ropes That Rescue Ltd.

HVD down guy spacer maintenance: DRAFT-NOT FOR WORK METHOD

WORKER BEING RAISED 7
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:
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Ground crew
reset the pulley
system forward

Worker removes
intra-guy preform
on bottom
of 3 down guys

Intra-guy pre-form
spacer now at worker 

RAISING
PAUSED

Climber holds on
ASAP® belay

MPD® on anchor
acting as progress
capture

©2015 Ropes That Rescue Ltd.

HVD down guy spacer maintenance: DRAFT-NOT FOR WORK METHOD

WORKER AT FIRST GUY SPACER 8
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:
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Butt Block

Ground crew
haulers

3:1 Z-rig haul system

Haul Prusik

Worker being
lifted on tracking 
block on bottom
of 3 down guys

Climber pulls up belay 
line through ASAP® and 
stu�s rope into rope bag

Second intra-guy
pre-form spacer
above worker 

First intra-guy 
pre-form spacer
(missing bottom 
spacer)

MPD® on anchor
acting as progress
capture

©2015 Ropes That Rescue Ltd.

HVD down guy spacer maintenance: DRAFT-NOT FOR WORK METHOD

LIFTING WORKER 9
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:
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Ground crew
breaks down
pulley system in 
preparation for
lowering worker

Top-most and
�nal intra-guy
pre-form spacer
at worker (will install
new or replace old)

PAUSED

Climber holds on
ASAP® belay

PREPARE FOR 
LOWERING

First intra-guy 
pre-form spacer
(missing bottom 
spacer)

MPD® on anchor
acting as progress
capture

©2015 Ropes That Rescue Ltd.

HVD down guy spacer maintenance: DRAFT-NOT FOR WORK METHOD

WORKER AT HIGH POINT 10
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:
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Brakeman on 
ground lowers
worker slowly

Worker being
lowered on tracking 
block on bottom
of 3 down guys

First intra-guy 
pre-form spacer
(missing bottom 
spacer)

LOWERING

Climber lets out on belay 
line through ASAP® as rope
feeds out of rope bag

MPD® as friction
brake 

©2015 Ropes That Rescue Ltd.

HVD down guy spacer maintenance: DRAFT-NOT FOR WORK METHOD

LOWERING WORKER 11
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:
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Worker replaces
bottom spacer just
above their
tracking block

Climber lets out on belay 
line through ASAP® as rope
feeds out of rope bag

PAUSED
WORKER REPLACING
BOTTOM SPACER

MPD® as friction
brake 

Brakeman holds ©2015 Ropes That Rescue Ltd.

HVD down guy spacer maintenance:
PLANNING 12

Ground
Crew

Tower
Climber

Guy
Spacer
Worker

KEY:
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MPD® as friction
brake 

Worker replaces
bottom spacer just
above their
tracking block

Climber lets out on belay 
line through ASAP® as rope
feeds out of rope bag

LOWERING
WORK COMPLETE

Brakeman 
lowers worker 
 

©2015 Ropes That Rescue Ltd.

HVD down guy spacer maintenance: DRAFT-NOT FOR WORK METHOD

LOWERING - WORK COMPLETE 13
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:
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Ground 
crew assist

Repaired or replaced
intra-guy pre-form

Once worker is on the 
ladder or platform, the 
belay may be terminated

SAFE ON
GROUND
WORK COMPLETE

Worker safe 
on ladder or 
platform

Brakeman
ready to give
slack in main
line

©2015 Ropes That Rescue Ltd.

HVD down guy spacer maintenance: DRAFT-NOT FOR WORK METHOD

SAFE ON GROUND 14
Ground

Crew

Tower
Climber

Guy
Spacer
Worker

KEY:
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Repaired or replaced
intra-guy pre-form

©2015 Ropes That Rescue Ltd.

HVD down guy spacer maintenance: DRAFT-NOT FOR WORK METHOD

DROP ROPES - TEAR DOWN 15
15

Main line climber will 
pull up belay rope
from ground and
stu� into rope bag, 
then carry bag
down or drop

Climber drops ropes
when clear below and carry 
all gear/hardware down

All ropes inspected and logged
then properly stowed in
their respective rope bags

Always drop ropes
onto clean tarpaulins

Ground
Crew

Tower
Climber

Guy
Spacer
Worker

KEY:
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