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Course Outline: 

 

•Materials overview – what we need to move 

•What It weighs 

•What it really weighs  

•Physics review – how things can be moved 

•Simple machines 

•Mechanical advantage 

•Tool and equipment overview – the stuff we have to move stuff with 

•Griphoist and rigging procedures 
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Materials overview: “what we need to move” 

Rock Lumber Logs/Timbers 

Gravel/Soil/Fill Tools Everything else… 
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What stuff weighs:  things to remember 
 
 
   

•What it weighs can determine how you move it 

•Can I move it?   Should I move it? 

•Can/should I adjust the weight? 

•Weights can be highly variable 
•dry vs. wet 
•where you found it 
•actual size 
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Not all types of stuff weighs the same… 
 
  …can be highly variable even within the same kind of stuff 

Material         -            Weight per cubic foot (avg.) 
 
Solid granite  -   168 
Pine (dry)        -    26 
Sand (dry)      -  100 
Water             -   62.4 
Douglas Fir     -     33 
Gravel (dry)    -     95 
Soil                   -                 78-125 
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Is the weight of the stuff being moved the only thing to consider? 

Calculating the load based on weight: 

What about… 

•Slope – uphill, downhill, flat 

•Rolling vs. sliding vs. dragging vs. carrying 

•Shape and type of material being moved 
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If the stuff will be rolled, slid or dragged: 

•Uphill = more weight, bigger load 

•Downhill = less weight, possible smaller load 
•may need load control 
•potential to shock load 

•Flat ground = must consider the surface underneath 
•friction = increased weight, bigger load 
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The coefficient of friction: 

There will always be resistance in the system – friction will always 
reduce efficiency and add to the total load every time 
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Friction coefficients of common materials 
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W = 400 
CF = .20 est. 
H = 3ft 
R = 12ft 
L = 12.4ft 

[.20 x 400 x (12/12.4)] + [(3/12.4) x 400] = 174.19 

It will take 174 lbs of force to move this load up the ramp 
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Physics review:  “how stuff can be moved” 

•An object at rest tends to stay at rest unless 
acted upon by unbalanced forces 

•You are the unbalanced forces 
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Since objects don’t want to move, we have to apply force to move them 

The stuff we want to move is heavy and hard to move 

So we use simple machines and mechanical advantage to get the job done 
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In general, they are the simplest mechanisms that use mechanical 
advantage to multiply force 
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Simple machines common to trail work: 
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Tools and equipment:  “the stuff we have to move stuff with” 

Low tech $ 

High Tech $$$ 

•gravity 

•by hand 

•bars/poles 

•slings/bags/buckets 

•wheelbarrow/sled 

•mechanical puller (ground) 

•mechanical puller (elevated) 

•motorized wheelbarrow 

•motorized puller 

•tractor 

•packstock 

For this training, we will review moving materials 
by hand and focus on using Griphoist mechanical 
pullers and all associated rigging gear 
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Moving materials by hand is the 
most common, lowest tech option 

This can be the least expensive option, 
but isn’t necessarily: 

Salaries 

Transportation 

Administration 

Insurance, etc 
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Come-along Griphoist Lewis Winch 
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Basically – it’s a lever with spring loaded jaws inside 
20



Only use Griphoist wire rope and a Griphoist Handle 

Make sure the wire rope and handle are made for the unit you are using 

Incorrect diameter wire rope will not hold under tension 

Incorrect handle will provide too much or too little leverage for the unit 
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Griphoist and rigging gear: Rules to live by 

Only setup a rigging operation if you need to 
•Is there another way to get the job done? 
•Takes time to properly setup and teardown 

Know your equipment 
•Know the history 
•Know the capacity 
•Know the condition 

Only use gear and equipment that meets manufacturers specs 
•Never use modified equipment 

Maintain a safety factor of 5 in all operations 

Understand the load you are trying to move 
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Griphoist and rigging gear: Safety factor rating 

All equipment and gear must have a manufacturers load rating 

You need to determine what that number means (refer to manufacturer) 

•It may be the failure point 

•It may have a safety factor already incorporated 

This is a Liftall sling – these ratings have a safety factor of 5 built it 
•It has been tested to fail at or above 5x these ratings 
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Nylon slings 

•Excellent strength 
•Low cost 

•Fairly durable 
•Can be cleaned 

•Grip materials well 
•Can be used in different 

orientations 
•Lighter than chain or wire 

•Easily abraded 
•Can be cut on sharp edges 

•Get dirty quickly 
•Damaged by fuels/solvents 

•Damaged by UV exposure over time 
 

*Check with manufacturer to determine working load limit (WLL) 
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Griphoist and rigging gear: Chain 
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Griphoist and rigging gear: Chain 
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Griphoist and rigging gear: Chain 
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Griphoist and rigging gear: Chain 

Chain should be inspected prior to use: 
•Look for physical damage 
•Look for deformed links 
•Look for stretching 
•Inspect hooks/ends  
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Griphoist and rigging gear: Wire rope 

Very strong 
Easy to work with 
Flexible 
Good for long pulls/highlines 

Relatively heavy 
Can kink and become unuseable 
Broken wires will cut you 
Requires cleaning – time consuming 
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Griphoist and rigging gear: Wire rope 

These are examples: check with your manufacturer 30



Griphoist and rigging gear: Wire rope 

Pressed metal sleeves are 
much stronger, and can be 
equal to wire rope strength 

Cable clips are weaker (only 80% of rope strength at best), 
tend to fray rope at end 

Note the use of metal thimbles – this is stronger and will 
extend the life of the wire rope greatly 
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Griphoist and rigging gear: Wire rope inspection and maintenance 

OK 

NOT 
OK 
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Griphoist and rigging gear: Wire rope inspection and maintenance 

All other factors being equal, misuse or abuse of wire rope 
will cause it to become unsafe long before any other factor 

Always wear gloves while inspecting wire rope 

Check the full length for deformities, broken strands, kinks, abrasion, corrosion, etc 

If ten randomly distributed wires in one lay are broken, or five wires in one 
strand of a rope lay are damaged, it must not be used 

OSHA says: 
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Griphoist and rigging gear: Wire rope inspection and maintenance 

Maintenance: 
 

•Always wear gloves 
•Stretch the wire rope out under light tension 
•Use a wire brush to brush off loose dirt 
•Wipe down the wire rope with a rag 
•Apply a light coat of lubricant (check manufacturers specs 
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Griphoist and rigging gear: Additional rigging components 

Shackles 

Snatch blocks 

Rope 
Wire rope gripper 

Keyhole/grab link 

Hook link 
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Griphoist and rigging gear: 

What not to use 

Climbing gear Equipment with no rating information 

Damaged equipment 

Equipment not rated for rigging 
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When moving stuff with Griphoists and rigging – you will need at least 1 anchor point 

Big rocks are great anchor points – make sure they are bigger 
than the load you need to move 
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Anchor points cont’d 

Trees are great anchors – but evaluate them carefully 

Alive or dead? 

Solidly rooted? 

Overhead hazards? 

Protect the tree 
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Anchor points cont’d 

Stationary vehicle 
(wheels chocked) 

Helical soil anchors Rock expansion bolts 

Fixed poles 
39



Anchor points cont’d 

Deadman anchors: 
 

•Low tech 
•Low cost 
•Labor intensive 
•Strength rating? 
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Griphoist and rigging operations 

All Personal Protective Equipment (PPE) must be worn at all times 
•In good condition and properly fitted 

Choose equipment rated for the job 
•Inspect prior to use 

Sizeup the worksite and the task at hand 
•Identify what is being moved to where 
•Perform load calculations 

Identify anchor point or points 
•Carefully evaluate each for suitability 

Layout equipment in place 
•Carefully connect all pieces in the system 
•Make note of the WLL of each 

41



Griphoist and rigging operations 

Verbalize the entire rigging system from start to finish 
•Identify each component and its rating 
•Double-check each connection 
•Identify the weak point in the system – all other 
things being equal, this is where failure will occur if it 
occurs 

Put moderate tension on the system 
•Watch for shifts and/or changes 
•Some things will twist or settle into place – expect it 
•Pay close attention to the anchor point(s) 
•Also watch the load for shifting or unexpected movement 

Walk through the system again and check each component 

If all components are good – proceed with your operation 
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Griphoist and rigging operations 

Most rigging operations will involve a 
single, straight pull 

While this is a simple operation, bad 
things can still happen if you do not 

follow the rules 

Take every rigging operation seriously 
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Griphoist and rigging operations 

Complex rigging may include: 

• Directional changes 

• Mechanical advantage 
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Griphoist and rigging operations 

Highlines/Skylines 
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Mechanical advantage is the factor by which a mechanism 
multiplies the force applied to it 

MA = Output Force/Input Force 

Simple Lever (think rock bar) 

 = 10:1 mechanical advantage 

Mechanical advantage, der Hebelarm, effet mécanique, μηχανικό όφελοσ, 수압기 
등의 기기에 의한 힘의 확대율, mehanička efikasnost, superioridad mecánica  
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Mechanical advantage cont’d 

A wheelbarrow typically has a MA of 2.2 

A shovel has a MA of around 12 (note: this is also a wedge) 

A rock bar has a variable MA depending on the fulcrum point 
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Griphoist and rigging operations 

Know the difference! 

Snatch blocks can provide a change in direction and/or mechanical 
advantage depending on how you use them 

Change of direction 
Mechanical advantage 
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Snatch blocks cont’d 

1:1  directional only 
– no MA – force in 
equals force out 

2:1 MA – force in 
is doubled 

Key Difference: pulley on the left is a standing pulley – it does not move. 
           pulley on the right is a traveling pulley – it moves with the load  49
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Snatch blocks cont’d 

Simple system giving a 2:1 MA 

Note: this assumes a frictionless 
system (ideal MA), which is not 
possible.  There will always be 
some loss to heat and friction 
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Snatch blocks cont’d 

More simple 2:1 systems 

Think of it this way: how many legs on the load vs. the load line 

2 lines on the load, 1 load line = 2:1 MA 52



Advanced systems 

What is the MA for each? 

4:1 5:1 

Remember:  more components in the MA pulley system = less distance the load travels 
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Pay close attention to 
the load experienced 
by each individual 
component of the 
system 

In this case, the line 
experiences no more 
than 2,500 lbs 

The top connection 
point receives a much 
higher load than the 

line 

*Note: this example 
accounts for friction in 
the blocks 
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What it looks like in the field: 

2:1 Mechanical advantage to rotate a boulder 55



What it looks like in the field: 

Griphoist #1 (center of photo): directional change only 
Griphoist #2 (far right): 2:1 MA with additional block as a directional 56



The load on the block 
changes dramatically as the 
angles of the line increase 
from zero (straight) to zero 

(parallel) 
 
 

It is easy to overload a block 
by simply changing line 

angles 
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Load control:  do not lose the things you are 
trying to move 

Chain wraps, sling used to equalize the pull 

Sling in choker configuration 
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Ladder or basket type sling Sling in choker orientation 
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Chain double-wrapped around boulder, keyhole link to connect to 
chain, shackle connecting keyhole link to block, block setup as 2:1 
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Review: 

Size-up the task thoroughly – what you need to do, calculate the load 
 “I need to move this 250 lb rock 20 feet across flat trail.  I can 
 safely do this with a griphoist and rigging gear” 

Select the appropriate tools and equipment 
 “I will use a TU-17, shackles, chain for the rock, a sling for the 
 tree anchor, etc” 

Layout and connect all components in the system 
 “make my connections, paying attention to the rating 
 of each piece of gear” 

Double-check all components and verbalize the entire system 
 “I have a solid tree anchor basket-wrapped with a sling (10,000lbs 
 WLL), connected to my griphoist with a ½” shackle (4,000lbs WLL), etc” 

All PPE in place first 

Put moderate tension on the system, watch carefully and recheck 
 “all components look good, my anchor sling rotated but 
 remains secure, chain on the load is good, etc” 

Perform the operation keeping an eye out for changes/shifts, etc 61









































Wire Rope Puller  
Manual

Wire Rope: 
MAGNA’s wire rope is sold separately in 33 and 65 foot lengths with hook attached at one end.
The class of wire rope used is 6x19, wire core and galvanized, including 6x21, 6x25 and 6x26.
The wire rope used by our factory is 6x25. The end to be inserted into the unit should be tapered and burned for easy use.

This unit comes with extra shear pins located in the handle.

To release the jaws, hold reversing lever (2) and release lever 
(3) together with one hand, pull lever (1) forward slightly at 
the same time pushing (2) and (3) forward until release lever 
(3) slips into notched position in casing. Insert the tapered 
end of the wire rope into the rope entry (4) and push through 
until it extends through the outlet. The wire rope end may have 
to be pushed up or down slightly to clear the hook or fitting at 
forward end.

Pull the wire rope through by hand to take up the slack to the 
load and ensure that the exit is not obstructed.

Push the release lever (3) down, it will spring back into 
original position. The jaws are now closed on the wire rope.

Place the telescopic handle on either (1) or (2) depending 
upon whether forward or reverse action is required, and crank 
the operating lever forward and backward evenly.

Return the release lever to “release” position when not in use.

Operating Instructions

•	 DO NOT USE TO LIFT OR SUSPEND PERSONNEL. THIS UNIT IS NOT MAN-RATED.
•	 Remove dirt and grit from wire rope and winch.
•	 Do not use wire rope that is kinked or damaged.
•	 Keep inside parts properly lubricated with oil.

Warning
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MAGNA Lifting Products  Address: 1140 Yew Ave Blaine, WA 98231  Phone: 1-888-48-MAGNA  Email: sales@magnalifting.com

WIRE ROPE PULLERS

A B

C

MODEL NUMBERS WRPO75C WRP150C WRP300C

LIFTING CAPACITY
(POUNDS)

1,760 3,525 7,050

ROPE ADVANCE PER FULL STROKE
(INCHES)

2.0 2.2 1.1

ROPE DIAMETER
(INCHES)

5/16 7/16 5/8

STANDARD WIRE ROPE LENGTH
(FEET)

33 AND 65 33 AND 65 33 AND 65

NET WEIGHT WITH HANDLE 
(POUNDS)

20 36 58

HANDLE LENGTH (INCHES) 32.5 47.5 47.5

PULLING EFFORT AT RATED CAPACITY
(KILOGRAMS) 

64 93 99

DRIVE STEP 1 1 1

DIMENSIONS
(INCHES)

A (OVERALL LENGTH) 17.0 21.5 26.0

B (OVERALL WIDTH) 2.5 3.8 4.5

C (OVERALL HEIGHT) 9.0 10.3 12.5

DATA SHEET
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