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@ v2-001 Tubular Stabbing Exposure

Industry Practice Industrial Task

Definition: The operational state where a rigger or
drill floor operator’s hands are positioned on or
immediately adjacent to the pin or box ends of a
suspended drill pipe, casing, or tubing section
during its vertical alignment over the stump or
connection point.

Technical Explanation: Tubular stabbing
demands accuracy within a confined space. The
hands are exposed to both downward force from
the suspended tubular and sideways force from
pipe movement, swing, wind, or equipment
motion. Standard impact-rated safety gloves offer
no structural protection against these heavy
crushing forces if the load shifts.

Why It Matters: Stabbing operations are a high-
severity hand-crush risk areas on a rig floor, as
operators instinctively use bare hands as guides
to align threaded connections rather than utilizing
mechanical extension tools.

Industrial Examples:

- Positioning hands on the lower collar of a 5-
inch drill pipe to manually guide it into the
rotary table stump.

- Steadying a joint of heavy casing while it is
lowered toward the wellhead connection.

- Reaching into the thread zone to manually
clear debris immediately prior to the stab
sequence.

[Rotary Table Hand Hazard] | [Line of Fire] | [Pinch Point] | [Casing
Running Hand Hazard]
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@ v2-002 Rotary Table Hand Hazard

Consensus Guidance Injury Mechanism

Definition: The physical threat environment
created on the drill floor by the rotation, sudden
movement, or slip-setting operations of the
primary rotary table array.

Technical Explanation: The rotary table zone
contains a high density of moving pinch and
entrapment points. Hands are exposed when slips
are set or pulled manually, or when workers
operate backup tongs near rotating drill strings.
The forces present are driven by heavy hydraulic
or electric torque systems, which can exceed the
tissue failure threshold of the human hand.

Why It Matters: Entrapment or entanglement
within the rotary table radius results in severe
structural hand crushing and possible amputation
due to the continuous application of high
torsional force.

Industrial Examples:

- Placing hands on the slip handles while the
rotary table experiences minor rotation or
uncontrolled torque release.

- Reaching toward the drill string collar while the
master bushings are rotating.

- Setting manual slips into the rotary table bowl
while the pipe string is still moving up or down.

[Tubular Stabbing Exposure] | [Entanglement] | [Nip Point] | [Tong
Line-of-Fire Zone]
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@ v2-002 BOP Handling Exposure

Industry Practice Industrial Task

Definition: The physical exposure condition
occurring during the installation, testing,
maintenance, or positioning of a heavy Blowout
Preventer (BOP) stack within a restricted
substructure space.

Technical Explanation: BOP handling occurs in
cramped areas where components are rigged
using overhead cranes, chain blocks, or handling
carts. Hands enter the hazard zone to align bolt
holes, inspect seals, or position hydraulic hoses.
The risks are driven by high mass, restricted
escape paths, and unexpected load swings.

Why It Matters: The high mass of a BOP assembly
means even minor load shifts result in severe
crush injuries, including possible amputation, if
hands or fingers are trapped against the wellhead
or cell structures.

Industrial Examples:

- Inserting a hand under a suspended BOP stack
to check the orientation of the ring gasket
before final landing.

- Gripping the flange rim of a BOP ram module
during a field change-out operation.

- Aligning heavy stud bolts on the lower flange
connection using manual guidance instead of
tool extensions.

[Flange Alignment Exposure] | [Caught-Between Incident] | [Crush
Zone] | [Stored Energy]
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@ v2-004 Casing Running Hand Hazard

Consensus Guidance Injury Mechanism

Definition: The group of hand hazards created
during the assembly and running of heavy casing
strings into a wellbore.

Technical Explanation: Casing running involves
high-tonnage lifting elevators, automated spiders,
and high-torque power tongs. Hand exposure is
concentrated around automated pipe handlers,
elevator doors, and the stump interface. The
combination of high mass and rapid task pacing
limits the operator's reaction time if a component
slips.

Why It Matters: Due to the large diameters and
high mass of casing joints, manual handling errors
can lead to serious crush injuries and broken palm
bones.

Industrial Examples:

- Fingers caught inside the latching mechanism
of a casing elevator during manual door
closure.

- Hand trapped between a swinging joint of
casing and the V-door slide frame.

- Placing a hand on top of the casing stump as
the next joint is positioned by the automated
handler.

[Tubular Stabbing Exposure] | [Rotary Table Hand Hazard] | [Pinch
Point] | [Gross Motor Control]
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@ v2-005 Tong Line-of-Fire Zone

Consensus Guidance Exposure Science

Definition: The spatial path and sweeping
trajectory of manual or power hydraulic tongs,
backup lines, and snub lines during the making or
breaking of threaded tubular connections on a
drill floor.

Technical Explanation: Tongs utilize high
hydraulic pressure to generate the torque
required to tighten or loosen tool joints. The line-
of-fire zone encompasses the rotation path of the
tong body, the tension path of the backup cable,
and the closing interface between the tong jaws
and the drill pipe. If a snub line fails or a latch
slips, the tong can swing forcefully across this
path.

Why It Matters: Hand entry into this operational
arc results in severe impact injuries or deep tissue
tearing if the hand is caught behind or beneath
the tool.

Industrial Examples:

- Placing hands on the tong die head while the
hydraulic system is pressurized or active.

- Positioning fingers near the latch mechanism
as the tong is swung manually onto the drill
pipe.

- Holding a backup line that experiences sudden,
high-tension shock loading due to pipe
slippage.

[Line of Fire] | [Hydraulic Energy] | [Struck-By Hazard] | [Power Grip]
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@ v2-006 Marine Deck Pinch Zone

Consensus Guidance Injury Mechanism

Definition: Any variable or fixed narrowing gap on
an open vessel or offshore installation deck where
a hand can be trapped due to the motion of cargo,
vessel movement, or rigging operations.

Technical Explanation: Unlike shore-based yards,
marine deck environments feature constant
movement caused by wave action, swell, and
wind. Cargo containers, anchor chains, and
rigging gear slide, tilt, or swing unexpectedly.
Pinch zones can close rapidly, leaving minimal
escape space if an operator relies on manual load
control.

Why It Matters: Marine deck pinch hazards are
highly volatile; vessel pitching can turn a slow
load landing into a sudden crush event before an
operator can withdraw their hand.

Industrial Examples:

- Hand trapped between an offshore cargo
basket and the vessel bulwark rail during a sea-
swell lift.

- Fingers pinched between a heavy anchor chain
link and the windlass wildcat sprocket.

- Placing a hand on the landing pad of a supply
vessel deck as a container is lowered by the
offshore crane.

[Closing Gap] | [Caught-Between Hazard] | [Suspended Loads] | [Grip
Strength]
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Mooring Line Snap-Back

V2-007
o Zone

Consensus Guidance Exposure Science

Definition: The dangerous path of motion and
rapid energy release trajectory generated when a
high-tension mooring line, hawser, or steel wire
rope fails under structural tension.

Technical Explanation: Mooring lines store
significant potential energy under operational
loads. When a line reaches its breaking point and
parts, the loose ends recoil forcefully along a
predictable path. Hand exposure occurs when
handling lines near bitts, chocks, or winches
during docking or towing operations.

Why It Matters: Entering this zone during
tensioning operations carries a severe risk of deep
structural trauma, including possible amputation,
due to high-velocity line impact.

Industrial Examples:

- Tending a synthetic mooring line on a capstan
drum while standing within the line's linear
recoil path.

- Placing hands near a closed chock while a
vessel experiences heavy surge loads on its
lines.

- Guiding a high-tension wire tow line onto a
winch drum manually instead of using
mechanical spooling arms.

[Stored Energy] | [Released Tension] | [Wire Rope Hazard] | [Gross
Motor Control]
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@ V2008 Flange Alignment Exposure

Industry Practice Industrial Task

Definition: The condition where an operative's
fingers or hands are placed inside or along the
bolt-hole circle, face gap, or perimeter mating
surfaces of two heavy pipe or vessel flanges
during positioning.

Technical Explanation: Flange alignment requires
aligning bolt holes and achieving face-to-face
contact while one or both sections are supported
by cranes or pipe stands. Workers frequently stick
fingers through bolt holes to check alignment or
hold gaskets by hand. This places tissue directly in
a closing gap where sudden load shifts can cause
structural crushing.

Why It Matters: This task is a common cause of
fingertip crush injuries and finger fractures, as
workers often treat slow-moving or stationary
flanges as safe zones.

Industrial Examples:

- Inserting a finger into a flange bolt hole to
check alignment with a mating spool piece.

- Manually adjusting a spiral-wound metallic
gasket between two large-diameter valve
flanges.

- Holding the edge of a suspended blind flange
asitis swunginto position against a live
manifold line.

[Closing Gap] | [Pinch Point] | [Distal Phalanx] | [Final Alignment &
Seating]
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@ v2-009 Shim Placement Exposure

Industry Practice Industrial Task

Definition: The hand exposure condition created
when an operator manually inserts, adjusts, or
extracts thin metallic spacers (shims) beneath the
base plate or mounting foot of heavy machinery.

Technical Explanation: Shim adjustment occurs
when machinery (e.g., pumps, compressors,
motors) is raised slightly using jacks or cranes to
achieve precise leveling or laser alignment.
Workers use their fingers to push shims into the
tight gap beneath the load. If the jack slips or the
crane shifts, the full weight of the machinery
drops instantly onto the fingers.

Why It Matters: This action places fingertips
directly inside a high-force, zero-clearance crush
zone, frequently causing severe bone flattening
and soft-tissue bruising.

Industrial Examples:

- Reaching under the foot of a 5-tonne electric
motor to slide a stainless steel shim into
position.

- Pulling a damaged shim out from beneath a
compressor base plate while it is supported by
a hydraulic jack.

- Aligning a pack of multi-layered shims with a
bolt hole using bare fingers.

[Pinch Grip] | [Fine Motor Control] | [Crush Point] | [Final Alignment &
Seating]
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@ V2010 Bolt Hole Alignment

Industry Practice Industrial Task

Definition: The task of aligning two or more heavy
structural steel, vessel, or machinery components
so that their respective bolt holes match up
perfectly to accept a fastener.

Technical Explanation: Component parts are
often heavy, unguided, and suspended by crane
lines or rigging. To align the holes, workers
frequently use their fingers as alignment gauges
or levers. This introduces risk because any lateral
or vertical shift closes the hole space instantly,
acting like a mechanical shear tool.

Why It Matters: This practice is a common cause
of severe finger trauma, as workers choose to use
their fingers as temporary drift pins instead of
using mechanical alignment tooling.

Industrial Examples:

- Sticking a finger through a structural beam
connection hole to verify alignment before
inserting a structural bolt.

- Manually guiding a heavy crane hook pad-eye
hole into alignment with a shackle plate.

- Adjusting the position of a heavy slewing ring
bearing on a crane base to match the mounting
bolt pattern.

[Shear Point] | [Pinch Point] | [Precision Grip] | [Material Positioning]
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@ 2011 Pipe Rolling Exposure

Industry Practice Industrial Task

Definition: The exposure condition that occurs
when operators manually push, rotate, or guide
cylindrical pipes, tubulars, or shafts across
storage racks, bay tables, or processing lines.

Technical Explanation: Cylindrical loads possess
inherent rotational momentum and roll easily
along horizontal axes. Hand exposure is
concentrated at the closing interface between the
moving pipe body and stationary rack beams,
stoppers, or adjacent pipes. If a pipe shifts out of
parallel alignment or rolls over a stopper, the
hand can become trapped beneath its curve.

Why It Matters: The rolling mass of steel pipe
creates high lateral crushing forces that can
flatten digits or trap the entire palm structure
against a hard surface.

Industrial Examples:

- Pushing a 40-foot joint of drill casing along a
storage rack bar with an open palm placed on
the pipe body.

- Rotating a heavy compressor shaft on a
workshop bench using bare hands to inspect a
bearing face.

- Guiding a section of structural line pipe down a
sorting ramp manually without using push-pull
hooks.

[Crush Zone] | [Compression Hazard] | [Metacarpal] | [Pipe & Tubular
Handling]
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@ v2-012 Valve Operation Exposure

Industry Practice Industrial Task

Definition: The physical exposure pattern
generated when personnel manually operate
high-torque, seized, or hard-to-reach industrial
fluid-control handwheels or levers.

Technical Explanation: Seized or high-torque
valves require high manual force to operate.
Workers often adopt poor ergonomic positioning,
use raw body weight, or employ unapproved
levers (such as wheel wrenches or "F-keys"). Hand
exposure occurs if the tool slips off the wheel rim,
or if the valve breaks or releases suddenly,
causing the hand to strike nearby piping or
structures.

Why It Matters: This mechanism commonly
causes knuckle lacerations, sprains, and hand
fractures due to high-impact "struck-against"
actions against rigid surfaces.

Industrial Examples:

- Pulling forcefully on a seized 24-inch pipeline
gate valve handwheel that suddenly breaks
free, striking knuckles against an adjacent
support beam.

- Applying a manual valve key to an overhead
manifold valve while using an unstable stance.

- Gripping the rim of an unshielded chain-
operated valve wheel as the control chain
experiences sudden tension jumps.

[Struck-Against] | [Knuckle] | [Gross Motor Control] | [Valve & Hose
Operations]
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@ V2013 Belt Replacement Exposure

Industry Practice Industrial Task

Definition: The exposure environment
encountered during the manual installation,
tensioning, or replacement of drive belts, V-belts,
or synchronous belts on pulley systems.

Technical Explanation: Belt installation often
requires routing the flexible belt over fixed pulley
sheaves. Workers frequently rotate the pulley
drive by hand to "roll" the belt onto the groove.
This action creates an in-running nip point
between the flexible belt and the rigid pulley rim.
The mechanical leverage of the pulley system
draws the finger into the groove, compressing it
under high belt tension.

Why It Matters: Reaching into this zone during
manual tracking or rolling operations leads
directly to deep tissue lacerations, joint
dislocations, and traumatic finger amputations.

Industrial Examples:

- Manually rolling a new drive belt onto an air
compressor flywheel pulley groove.

- Adjusting the tracking of a conveyor belt drive
system while the motor is locked out but the
system stores residual tension.

- Reaching behind an electric motor shroud to
check belt tension with fingertips near the
pulley interface.

[Nip Point] | [In-Running Nip] | [Entanglement] | [Machine
Interaction]
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@ V2014 Bearing Installation Exposure

Industry Practice Industrial Task

Definition: The hand safety risk profile present
during the mechanical assembly, press-fitting, or
thermal installation of heavy bearings onto shafts
or into housings.

Technical Explanation: Large industrial bearings
require precise alignment and are often pre-
heated to expand the inner ring for an
interference fit. Hand exposure occurs when
workers hold the bearing assembly manually
during placement, or use hammers and drifts to
seat it. Risks include contact with high-
temperature surfaces, pinch points within the
bearing rolling elements, and heavy press crush
points.

Why It Matters: Workers risk severe contact burns
or localized finger crush injuries if the bearing
moves out of square or settles prematurely on the
shaft seat.

Industrial Examples:

- Guiding an induction-heated, 200°C roller
bearing onto a generator shaft using gloved
hands for alignment.

- Holding a drift pin with bare fingers while a
colleague swings a sledgehammer to drive a
bearing housing flush.

- Adjusting the orientation of a heavy thrust
bearing inside a split-case pump housing
manually.

[Thermal Burn] | [Tool Impact] | [Precision Grip] | [Maintenance
Activities]
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@ '2-015 Die Handling Exposure

Industry Practice Industrial Task

Definition: The physical exposure to heavy
crushing forces encountered during the transport,
rigging, installation, or alignment of heavy
stamping, forging, or extrusion dies inside
mechanical or hydraulic presses.

Technical Explanation: Press dies are heavy, rigid
block structures that must be precisely positioned
on a press bolster plate. Workers operate inside
the open press bed area while the upper ram is
suspended or locked out. Hand exposure occurs
when aligning locating keys, checking t-slot
clearances, or adjusting plates manually. Any
accidental ram descent or crane line failure leads
to extreme crushing force.

Why It Matters: Die handling area risks involve
massive static weight profiles that can cause
crush amputations or severe hand fracturing if an
entrapment occurs.

Industrial Examples:

- Adjusting a 2-tonne upper stamping die block
inside an automotive panel press with hands
beneath the ram face.

- Sliding a progressive die set into alignment
over bolster pins manually without using guide
bars.

- Reachinginto the open die cavity to clear metal
shavings or scrap prior to clamping sequences.

[Crush Zone] | [Compression Hazard] | [Severe Crush Injury] |
[Machine Interaction]
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@ v2-016 Material Stacking Exposure

Industry Practice Industrial Task

Definition: The hand risk condition occurring
during the vertical piling or manual storage
arrangement of heavy plates, billets, structural
profiles, wooden skids, or raw materials.

Technical Explanation: Stacking tasks create
repetitive caught-between and pinch risks. Hands
are placed underneath or along the perimeter
edges of the material to lift, position, or slide it
into place. As a new item is lowered onto the
stack, the gap between the moving item and the
static pile closes completely. Shifting material
layers can also catch fingers between moving
surfaces.

Why It Matters: This high-frequency task causes
persistent minor soft tissue trauma, deep finger
lacerations, and bone fractures across warehouse
and fabrication sectors.

Industrial Examples:

- Lowering a heavy steel fabrication plate onto a
storage stack manually with fingers wrapped
under the plate edge.

- Stacking wooden warehouse pallets manually
while gripping the raw structural edges where
gaps close.

- Adjusting the position of a stacked structural I-
beam while an adjacent beam shifts laterally on
the rack.

[Caught-Between Incident] | [Closing Gap] | [Laceration] | [Manual
Handling and Materials]

Volume 2 - www.handsafetyfirst.in 11



@ V2017 Pallet Edge Crush Point

Consensus Guidance Injury Mechanism

Definition: The high-probability pinch and crush
zone created along the lower perimeter and deck
boards of transport pallets during material
handling or loading operations.

Technical Explanation: Pallets support
concentrated cargo weights and are moved via
forklifts, pallet jacks, or manual dragging. Hand
exposure occurs when workers grab the external
stringers or deck boards to slide, lift, or orient the
pallet. If a forklift strikes the pallet, or if it tilts or
lands unevenly, fingers become trapped between
the pallet frame and the floor or adjacent cargo
structures.

Why It Matters: This zone is a common source of
hand trauma in logistics sectors due to high
weight profiles and rapid manual handling paces.

Industrial Examples:

- Gripping the lower runner board of a loaded
wooden pallet manually to guide it into a tight
warehouse racking slot.

- Positioning fingers inside the fork entry pocket
of a pallet while a hand-jack is backed into the
frame.

- Attempting to tip a heavy plastic pallet onto its
side manually with hands placed along the
pivot edge.

[Crush Zone] | [Structural Entrapment] | [Hook Grip] | [Manual
Handling and Materials]
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@ v2-013 Push-Pull Tool

HSF Framework Control Method / Tools

Definition: A class of engineered, non-conductive
safety extension tools designed to maintain
physical standoff separation between an
operative's hands and an industrial load.

Technical Explanation: Push-pull tools utilize
structural fiberglass or composite shafts paired
with specialized end attachments like rubber-
lined V-heads or pulling hooks. They function by
replacing the unsafe "hand-as-control"
methodology with an engineered mechanical
interface. This configuration helps ensure that
sudden load movement occurs away from the
worker’s hands, provided the tool is correctly
selected and used.

Why It Matters: Within the HSF framework, these
tools are treated as a primary engineered
distance-control method for eliminating hand
entry into the line-of-fire during suspended load
management and tubular handling operations.

Field Limitations: These tools are not designed to
be used as primary rigging devices or heavy
crowbars. Excessive side-loading can crack the
fiberglass shaft, and worn or grease-coated nylon
heads can slip off smooth metal surfaces under
load.

Industrial Examples:

- Utilizing a 42-inch composite push-pull pole to
stabilize a suspended offshore cargo container
during wind gusts.

- Applying an insulated standoff rod to position
structural steel beams on a fabrication bed.

- Employing a double-hook extension stick to
pull a heavy rigging sling away from a dynamic
pinch point.

[Active Engineered Distance Control] | [Hand-as-Control] | [The
Distance Principle™] | [Tools, Interfaces and Handling Aids]
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@ V2019 Magnetic Holding Tool

HSF Framework Control Method / Tools

Definition: A category of hands-free safety devices
that utilize permanent magnets to hold, guide,
retrieve, or position ferrous parts, steel plates, or
components without direct hand contact.

Technical Explanation: These tools use powerful
permanent magnets capable of generating high
holding capacities against smooth steel. They
feature mechanical toggle or cam-release levers
to safely detach from the steel surface. By
providing a secure handle away from plate edges
or pinch points, they reduce the need to grip
sharp or heavy metal surfaces directly.

Why It Matters: They prevent fine-finger exposure
and pinch injuries along the sharp boundaries of
fabricated parts or raw metal sheets.

Field Limitations: These tools cannot attach to
non-ferrous alloys like aluminium or specific
grades of stainless steel. Their holding power
drops significantly on heavily rusted, painted, or
scale-coated surfaces that disrupt the magnetic
path, or on thin-gauge metals where localized
flexing can cause the magnet to peel off.

Industrial Examples:

- Using a T-handle magnetic shifter to hold and
align a flame-cut steel plate onto a CNC plasma
bed.

- Applying an extendable magnetic pick-up wand
to extract metal drop-cut pieces from a sheet
metal stamping station.

- Utilizing a locking magnetic guide tool to
position a steel flange template against a
pipeline section.

[Active Engineered Distance Control] | [Laceration] | [Rare-Earth
Lifters] | [Tools, Interfaces and Handling Aids]
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@ v2-020 Tagline

Consensus Guidance Control Method / Tools

Definition: A dedicated length of fiber rope
secured to a suspended load to control its
rotation, swing, and orientation from a safe
distance during crane lifting operations.

Technical Explanation: Taglines work through
tension control. When correctly selected and
used, taglines can help workers control load
orientation from outside the immediate pinch or
crush zone. Traditional ropes require proper
length calculations and knots to prevent tangling
on structural obstructions or wrapping around the
operator's hands.

Why It Matters: They allow ground crews to
manage load orientation without standing directly
beneath a suspended mass or placing hands on
the cargo shell.

Field Limitations: Standard taglines can absorb
moisture, grease, or oil, making them slippery and
increasing the required grip force. If a tagline is
too long or gets knotted, it can catch on
surrounding structures or wrap around a worker's
wrist, risking a drag-in injury if the load shifts
suddenly.

Industrial Examples:

- Attaching a 20-foot braided line to a structural
steel truss assembly to guide its path during
crane transit.

- Utilizing a stabilizer tagline to manage the
rotation of an asymmetric machinery skid
during windy site maneuvers.

- Deploying dual lines on a long pipeline spool
piece to maintain parallel alignment during
placement.

[Active Engineered Distance Control] | [Suspended Loads] | [Rope
Entanglement] | [Load Handling and Rigging Specifics]
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@ 2021 Anti-Tangle Tagline

HSF Framework Control Method / Tools

Definition: An advanced safety line specifically
engineered with a rigid, torque-resistant core
design to prevent knotting, looping, or wrapping
around objects or worker extremities.

Technical Explanation: Standard ropes twist and
loop easily, creating a risk of wrapping around
fingers or wrists under load. Anti-tangle designs
use synthetic over-braids combined with a rigid
core matrix. This construction ensures the line
remains straight, sheds moisture or grease, and
resists wrapping, which helps ensure that any
sudden load movement occurs away from the
worker’s hands.

Why It Matters: This tool provides the remote
tension control of a traditional tagline while
reducing the risk of finger avulsion or hand
trapping caused by rope loops.

Field Limitations: The rigid inner core makes the
tool more difficult to coil and store compactly
compared to standard flexible ropes. It can still
snap or fail if exposed to sharp structural edges
under extreme, unrated shock-loading forces.

Industrial Examples:

- Using a high-visibility, rigid-core anti-tangle
tagline to guide a heavy drill collar basket onto
an offshore supply boat deck.

- Deploying a specialized self-coiling safety line
during critical steel plant crane lifts near rolling
mills.

- Utilizing a non-conductive anti-tangle line to
position transformer units near energized
electrical grids.

[Tagline] | [Rope Entanglement] | [Avulsion] | [Load Handling and
Rigging Specifics]
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@ v2-022 Load Control Pole

HSF Framework Control Method / Tools

Definition: A rigid structural extension stick
equipped with specialized high-impact hooks or
heads designed to give riggers multi-axis control
over suspended cargo loads.

Technical Explanation: Unlike flexible taglines
that only provide pulling force, a load control pole
provides both push and pull capabilities. The tool
is designed to tolerate normal pushing, pulling,
and guiding forces within its intended use. This
enables an operator to steer, push, or pull
swinging loads while remaining outside the
immediate line-of-fire.

Why It Matters: It provides rigid spatial control,
allowing workers to arrest the lateral swing of
heavy cargo containers without stepping into their
path of motion.

Field Limitations: The pole cannot withstand
heavy vertical prying forces or be used as a
structural lever to lift grounded loads. Cracks or
deep gouges in the outer fiberglass sleeve
degrade its structural integrity and electrical
insulation value.

Industrial Examples:

- Using a 72-inch load control pole to steer a
heavy marine shipping container into its deck
locking shoes.

- Applying arigid extension bar with a non-slip
nylon hook to push a structural concrete pile
section into alignment.

- Utilizing an extendable rigger pole to hook into
a master lift ring and stabilize an overhead
valve module.

[Push-Pull Tool] | [Active Engineered Distance Control] | [Standoff
Distance Calculus] | [Tools, Interfaces and Handling Aids]
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@ v2-023 Hands-Free Hook

HSF Framework Control Method / Tools

Definition: A class of specialized push-pull
attachment heads featuring a safety profile
designed to grab shackle pins, master links,
container edges, or lifting eyes without requiring
manual grasping.

Technical Explanation: Hands-free hooks replace
manual gripping actions during rigging
connection phases. The hook geometry is shaped
to seat securely over bar stocks, plate lips, or
master links, and releases easily with a simple
twisting motion. This allows workers to catch,
steady, or pull heavy sling assemblies while
keeping their hands away from the high-risk
shackle-to-pad-eye interface.

Why It Matters: This design helps prevent the
habit of grabbing a heavy sling or hook assembly
with bare fingers during crane landing sequences.

Field Limitations: The hook attachment must
match the specific profile of the load link it is
designed to capture; misaligned or undersized
links can cause the tool head to slip or bind
unexpectedly during a maneuvering sequence.

Industrial Examples:

- Utilizing a J-hook safety attachment on a push-
pull stick to catch a swinging crane hook loop.

- Applying a wide-mouthed rigging hook
extension to pull heavy wire rope slings out
from beneath a landed cargo crate.

- Engaging an L-shaped attachment tool to
stabilize a heavy structural spreader bar link
plate.

[Push-Pull Tool] | [Rigging Operations] | [Pinch Point] | [Tools,
Interfaces and Handling Aids]
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@ v2-024 Spanner Holder

Industry Practice Control Method / Tools

Definition: A mechanical extension clamp or
safety handle designed to hold heavy industrial
spanners, slugging wrenches, or striking tools
securely in place during high-torque tightening
tasks.

Technical Explanation: Slugging wrenches
require heavy sledgehammer blows to tighten
large flange nuts. Traditional field methods
require a second worker to hold the wrench body
by hand, placing their fingers within centimeters
of the hammer strike zone. A spanner holder
extends the physical handle, removing the
assistant's hands entirely from the deflection
path.

Why It Matters: Within the HSF framework, this
tool is treated as one of the most effective
engineered controls for eliminating severe finger
fractures, tuft trauma, and hand crushing during
heavy bolting tasks.

Field Limitations: /f the clamping bolt or retaining
collar of the holder is not properly torqued, the
spanner can break free or rotate out of alignment
when hit by a sledgehammer, creating a
secondary projectile hazard.

Industrial Examples:

- Clamping a high-tensile safety handle
extension onto a 2-inch slugging wrench during
refinery flange assembly.

- Utilizing a spring-loaded locking tool holder to
retain a heavy striking wrench on an active drill
floor.

- Applying a magnetic retaining bar to hold an
open-ended spanner flush against a structural
steel connection plate.

[Active Engineered Distance Control] | [Manual Hammer Misstrike] |
[Tool Impact] | [Tools, Interfaces and Handling Aids]
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@ v2-025 Drift Pin Holder

Industry Practice Control Method / Tools

Definition: A specialized extension safety handle
or flexible clamping wand designed to hold and
align mechanical drift pins or alignment punches
during hammering operations.

Technical Explanation: Drift pins are driven into
mismatched structural holes using
sledgehammers to force component alignment.
Holding the pin manually with fingertips places
the hand directly in the line-of-fire of a hammer
misstrike or a pin fracturing event. A drift pin
holder utilizes heavy-duty polymer loops or
mechanical chucks on a long handle to isolate the
hand from the impact target.

Why It Matters: This tool helps prevent the
dangerous field habit of using fingers as spacers
or positioning guides directly on impact tooling
surfaces.

Field Limitations: Flexible gripping wands can
experience degradation or tearing if exposed to
sharp metal burrs around bolt holes. Misaligned
pins can also shatter under heavy hammer
impact, producing small metal fragments that can
pierce nearby standard work gloves.

Industrial Examples:

- Using a flexible rubberized holder wand to
position a 1-inch steel drift pin in a structural
bridge girder connection hole.

- Applying a heavy-duty locking punch clamp to
retain an alignment pin during foundry
maintenance activities.

- Utilizing an extended handle grip device to
steady a pneumatic taper punch tool inside a
shipyard hull section.

[Active Engineered Distance Control] | [Manual Hammer Misstrike] |
[Bolt Hole Alignment] | [Tools, Interfaces and Handling Aids]
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@ V2026 Steel Coil Banding Exposure

Industry Practice Industrial Task

Definition: The hand exposure condition
occurring during the placement, tensioning, and
sealing of high-tensile steel straps or bands
around finished slit steel coils.

Technical Explanation: Coil banding requires
threading thin steel strapping under high tension
through the center bore and around the outer
circumference of a coil. Operators work close to
the sharp, raw slit edges of the sheet steel. The
tensioning process introduces risk from the high-
velocity snapping or structural springing of the
metal strap if the tensioning tool slips or the band
shears.

Why It Matters: This operation is a frequent cause
of deep hand lacerations and tendon damage, as
the edges of both the product and the tensioned
straps can easily cut through standard fabric work
gloves.

Industrial Examples:

- Threading a structural steel band through the
eye of a cold-rolled coil with fingers near the
internal edge burrs.

- Operating a manual pneumatic tensioner while
holding the loose, sharp tail end of a steel
strap.

- Reaching across the perimeter face of a slit coil
to guide a plastic edge protector into place
before sealing.

[Coil Handling] | [Laceration] | [Friction & Torsional Stress] | [Steel &
Aluminium Processing]
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Mandrel Segment Pinch

V2-027
o Zone

Consensus Guidance Injury Mechanism

Definition: The variable mechanical gap created
between the expanding and contracting structural
steel segments of a mill mandrel shaft during coil
loading or unloading.

Technical Explanation: Mandrels utilize internal
hydraulic rams to force wedge-shaped steel outer
segments outward, locking the inner bore of a
steel or aluminium coil into place. When
contracting to release a coil, the gaps between
these heavy interlocking segments close
completely or create tight clearance traps. The
machinery operates with high hydraulic force that
lacks touch-sensitive feedback.

Why It Matters: Placing hands on or inside the
mandrel core during segment movement can lead
to severe crushing injuries, including broken
bones or partial finger loss.

Industrial Examples:

- Reaching inside the uncoiler mandrel drum to
check the position of an internal sleeve or
hydraulic seal.

- Placing a hand on the outer segment face to
check for grease or surface debris as the
mandrel contracts.

- Manually clearing a jammed scrap ribbon from
between the contracted interlocking segments.

[Pinch Point] | [Hydraulic Energy] | [Coil Handling] | [Steel &
Aluminium Processing]

HSF Industrial Hand Safety Encyclopedia

. Steel Sheet Shearing Feed
® V202 Hazard

Consensus Guidance Injury Mechanism

Definition: The hand hazard environment present
at the intake and cutting throat of mechanical or
hydraulic plate-shearing machinery during metal
sheet feeding.

Technical Explanation: Shearing machinery
utilizes automated hydraulic hold-down clamps to
secure sheet metal immediately before a heavy
guillotine blade drops to cut the material. Hand
exposure occurs when operators manually push
or orient small or irregular plates near the blade
path. The hazard is driven by the rapid,

automated cycle velocity and the absolute bypass
action of the shear blade.

Why It Matters: This zone represents a serious
finger amputation risk, as hold-down clamps can
trap the hand near the cutting line before the
blade cycles.

Industrial Examples:

- Pushing a short strip of 4mm steel plate into
the shear throat manually to trim a jagged
edge.

- Adjusting the side-gauge alignment of a sheet
metal blank with fingers resting inside the
hold-down clamp path.

- Reaching toward the blade bed to retrieve a
small drop-cut piece while the machine foot-
pedal control is live.

[Shear Point] | [Guillotine Mechanical Action] | [Machine Interaction] |
[Steel & Aluminium Processing]
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@ v2-029 Foundry Flask Pin Mating

Industry Practice Industrial Task

Definition: The high-precision task of aligning and
lowering the top half (cope) of a heavy sand
molding box onto the bottom half (drag) using
tapered steel locating pins.

Technical Explanation: Flask sections are large
cast-iron or fabricated steel boxes weighing from
hundreds of kilograms to multiple tonnes,
typically suspended from overhead cranes. To
achieve tight casting tolerances, the alignment
holes on the cope must slide precisely over the
guide pins on the drag. Workers frequently place
their hands directly on the mating rim or guide
pins to steer the box as it descends.

Why It Matters: This operation is a common cause
of severe fingertip flattening and tuft fractures, as
any crane line swing or sudden load drop traps
fingers between the heavy metal rims.

Industrial Examples:

- Guiding a 2-tonne cope section down over the
corner locating pins of a drag section with
fingers on the guide track.

- Manually clearing loose sand from the lower
flask rim immediately before the upper half
lands.

- Reaching into the alignment gap to adjust a
damaged locating sleeve by hand.

[Mould Box Handling] | [Pinch Point] | [The Last Few Inches
Problem™] | [Foundries & Heavy Casting]

HSF Industrial Hand Safety Encyclopedia

Induction Furnace Skimming

V2-030
® Exposure

Industry Practice Industrial Task

Definition: The hand risk environment
encountered when foundry personnel utilize
manual tools to scrape, skim, or clear slag debris
from the surface of molten metal inside an active
induction furnace.

Technical Explanation: Slag skimming requires
using a long steel rod or skimmer tool to pull
impurities to the furnace spout. The task places
the operator's hands close to extreme radiant
heat from molten metal and exposes them to
molten metal splashes. The intense heat can
degrade standard protective glove materials
rapidly or cause sudden heat transfer through the
metal tool shaft.

Why It Matters: This task carries a serious risk of
severe contact or radiant thermal burns, as well as

hand fatigue caused by holding heavy tools under
high heat stress.

Industrial Examples:

- Pulling a heavy slag layer from a molten iron
bath with a 6-foot steel skimming ladle.

- Holding the tool shaft close to the furnace rim
to gain leverage during a difficult scrap clearing
maneuver.

- Adjusting a furnace pour spout lining manually
while wearing standard leather rigger gloves.

[Thermal Burn] | [Molten Metal Splash Burn] | [Foundries & Heavy
Casting] | [Gross Motor Control]
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Heavy Casting Fettling
Hazard

Consensus Guidance

@ v2-031
Injury Mechanism

Definition: The group of hand hazards generated
during the cleaning, grinding, chipping, or
finishing (fettling) of raw metal castings to remove
rough edges, gates, and risers.

Technical Explanation: Fettling tasks involve
high-vibration tools such as pneumatic chipping
hammers, heavy angle grinders, and automated
swing grinders. Hand exposure occurs from
holding these tools for extended periods,
handling heavy and abrasive raw castings, and
experiencing potential tool kicks if a grinding
wheel catches a hard metal inclusion or lip.

Why It Matters: This environment commonly
causes severe knuckle skin abrasions, deep cuts
from sharp casting flash, and cumulative
neurological damage like Hand-Arm Vibration
Syndrome (HAVS).

Industrial Examples:

- Holding an 8-inch pneumatic grinder to smooth
the rough riser neck of a heavy steel casting
box.

- Operating a high-impact chipping hammer to
clear embedded core sand from a complex
pump housing casting.

- Manually lifting and rotating a jagged,
unmachined engine block casting on a fettling
bench.

[HAVS] | [Vibration White Finger] | [Abrasive Wheel Contact] |
[Foundries & Heavy Casting]

HSF Industrial Hand Safety Encyclopedia

Aluminium Extrusion Die

® Vo3 Change

Industry Practice Industrial Task

Definition: The process of removing, cleaning,
and replacing heavy, high-temperature steel
extrusion dies inside an aluminium extrusion
press.

Technical Explanation: Extrusion dies are highly
polished, heavy steel disks that operate under
intense pressures and remain hot during
maintenance change-outs. Operators work inside
the press slide structure using cranes or
specialized handling arms. Gaps between the die
slide holder, the bolster plate, and the press stem
create severe pinch points if components shift.

Why It Matters: This maintenance procedure
introduces dual risks of deep thermal contact
burns and severe crush trauma within a restricted
mechanical enclosure.

Industrial Examples:

- Guiding a hot extrusion die assembly into the
press slide track using hand-held alignment
bars.

- Reachinginto the open press container to
manually scrape away residual aluminium
build-up before seating a new die.

- Aligning the locking keyways of a die back-up
block with fingers inside the slide pocket.

[Die Handling Exposure] | [Thermal Burn] | [Crush Zone] | [Steel &
Aluminium Processing]
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@ v2-033 Billet Turning Exposure

Industry Practice Industrial Task

Definition: The physical task of rotating, aligning,
or moving large square or cylindrical metal billets
on storage racks, feed tables, or inspection
benches.

Technical Explanation: Billets are heavy, solid
blocks of steel or aluminium with square corners
or smooth surfaces. They are moved using
overhead cranes, conveyor rollers, or manual
turning bars. Hand exposure occurs at the closing
gaps between adjacent billets, or between a
moving billet and the rigid support structure or
stop blocks of the transfer table.

Why It Matters: The high mass of solid metal
billets creates high static crushing forces that can
easily fracture palm bones or flatten fingers
trapped beneath or between the loads.

Industrial Examples:

- Using a manual turning bar to roll a 500kg steel
billet on a storage bed with hands near the
pivot point.

- Adjusting the alignment of an aluminium log
billet on a furnace entry conveyor using an
open-palm push technique.

- Reaching between two stacked billets to secure
a lifting sling or chain hook assembly.

- Positioning a spacer block between billets on a
transport truck bed by hand.

[Caught-Between Incident] | [Metacarpal Fracture] | [Material
Positioning] | [Steel & Aluminium Processing]

HSF Industrial Hand Safety Encyclopedia

@ V2032 Slit Steel Edging Hazard

Consensus Guidance Injury Mechanism

Definition: The severe cutting threat environment
created by the continuous, sharp, burr-edged
trimmed edges of coiled sheet metal during
uncoiling, slitting, or rewinding processes.

Technical Explanation: When wide steel or
aluminium coils are cut into narrower strips by
slitting knives, the resulting edges are sharp and
frequently carry microscopic burrs or splinters.
The material moves through processing lines at
high speeds under significant tension. Any
manual contact with this moving edge can cut
deeply into hand tissue instantly.

Why It Matters: This mechanism is a frequent
cause of severe tendon lacerations and deep
vascular damage, as moving sheet edges can cut
through standard protective fabrics easily.

Industrial Examples:

- Reaching toward a moving strip on a rewinder
mandrel to manually check the tight tracking of
the coil layers.

- Guiding the raw leading edge of a newly slit
steel band into a recoil separator gate by hand.

- Clearing a continuous ribbon of steel scrap trim
from the lower pit area while the slitter line is
running.

[Cut] | [Laceration] | [Flexor Tendon] | [Steel & Aluminium Processing]
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@ v2-035 Anode Rod Mating Exposure

Industry Practice Industrial Task

Definition: The task of aligning, positioning, and
securing heavy carbon anode assemblies into
reduction cells (pots) within an aluminium
smelting plant.

Technical Explanation: Anode rods are multi-
hundred-kilogram assemblies suspended from
overhead potroom cranes. They must be lowered
precisely into the pot superstructure and clamped
onto the electrical busbar. Operators stand close
to the hot pot line and use their hands to align the
rod stem with the heavy mechanical clamps or
screw jacks.

Why It Matters: This task creates severe caught-
between and pinch risks between the heavy
moving anode rod and the rigid, high-temperature
cell frame.

Industrial Examples:

- Guiding a suspended carbon anode stem into
its busbar clamp slot with hands on the rod
frame.

- Adjusting a copper wedge connector on an
active reduction cell with fingers near the
closing jaw mechanism.

- Manually cleaning baked bath material from
the pot rim immediately adjacent to a
descending anode assembly.

[Caught-Between Incident] | [Pinch Point] | [Suspended Loads] |
[Steel & Aluminium Processing]

HSF Industrial Hand Safety Encyclopedia

@ '2-03¢ Ladle Tilting Gear Catch

Consensus Guidance Injury Mechanism

Definition: The dangerous mechanical interface
located within the manual wheel-drive, spur
gears, or worm gear assemblies used to tilt heavy
metal pouring ladles.

Technical Explanation: Foundry ladles use
manual handwheels connected to gear reduction
sets to rotate the ladle body smoothly and safely
during a molten metal pour. These gear sets are
often unshielded to allow for cleaning and heat
dissipation. Hand exposure occurs when
operators grab the handwheel spokes near the
gear casing or when adjusting gear mesh clear
points manually.

Why It Matters: Entering this zone during a pour
carries a serious risk of joint dislocations and
traumatic finger amputations within the
unshielded gear teeth.

Industrial Examples:

- Turning a 12-inch ladle tilt handwheel with
fingers wrapped around a spoke that passes
close to an open worm gear housing.

- Reachinginto a gear mechanism to clear a
fragment of solidified metal splash before a
pour sequence.

- Gripping the rim of a jammed ladle wheel while

a second worker forces the gear teeth using a
pry bar.

[Gear Mesh Hazard] | [Nip Point] | [Machine Interaction] | [Foundries
& Heavy Casting]
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@ V2037 Structural I-Beam Positioning

Industry Practice Industrial Task

Definition: The operational task of maneuvering,
rotating, or aligning heavy structural steel
sections (such as I-beams, channels, or angles) on
assembly beds, layout tracks, or building
frameworks.

Technical Explanation: Structural steel sections
arerigid, sharp, and possess high mass. During
fabrication or erection, they are moved using
cranes, magnetic lifters, or roller lines. Hand
exposure is concentrated along the flange edges
and end connections where beams meet plates,
columns, or adjacent steel components.

Why It Matters: This task commonly causes finger
fractures and deep soft-tissue contusions, as
workers treat stationary steel as a safe anchor and
place hands exactly where parts close or mate.

Industrial Examples:

- Guiding a 12-meter structural I-beam into
alignment with a column pad plate using bare
hands on the beam web.

- Pushing a heavy steel angle profile along a
workshop assembly roller table with fingers
near the support rollers.

- Adjusting the position of a base attachment
plate beneath a suspended structural section
by hand.

[Material Positioning] | [Caught-Between Incident] | [Pinch Point] |
[Final Alignment & Seating]

HSF Industrial Hand Safety Encyclopedia

@ '2-032 Roll Change Alignment

Industry Practice Industrial Task

Definition: The complex maintenance procedure
of removing worn forming rollers and installing
new ones on rolling mill shafts within steel or
aluminium processing plants.

Technical Explanation: Forming rollers are
massive, high-precision steel cylinders that slide
onto rolling mill mandrels or housings. They are
moved using cranes and specialized C-hooks.
Operators work in confined housing spaces to
align internal keyways, slide rollers onto shafts,
and tighten heavy retaining nuts. The closing gap
between the roller face and the mill frame creates
a severe pinch zone.

Why It Matters: Roll change alignment introduces
high-mass compression risks that can easily crush
fingers or hands trapped against the rigid mill
housing.

Industrial Examples:

- Guiding a 1-tonne wire-rod forming roller onto
a mill shaft housing with hands on the roller
outer diameter.

- Aligning a drive keyway on a cold-rolling mill
mandrel with fingers inside the shaft slot
pocket.

- Manually tightening a heavy threaded bearing
locking collar on a plate mill roll stand
assembly.

[Crush Point] | [Pinch Point] | [Maintenance Activities] | [Steel &
Aluminium Processing]
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@ v2-039 Scrap Baler Feed Hazard

Consensus Guidance Injury Mechanism

Definition: The hand safety threat environment
located within the hopper feed chute,
compression chamber, or ejector gate of high-
tonnage industrial metal scrap baling machinery.

Technical Explanation: Scrap balers use high-
pressure hydraulic rams to compress loose sheet
metal, wire trimmings, or drop-cut scrap into
dense blocks. Hand exposure occurs when
operators reach into the feed hopper to clear
blockages, align long scrap pieces, or retrieve
foreign objects. The machinery operates with
immense compaction force that can easily
overcome physical resistance.

Why It Matters: This zone presents a severe risk
area for severe crush injury or traumatic
amputation if the hydraulic ram cycles
unexpectedly during manual clearing.

Industrial Examples:

- Reaching into an active baler charging hopper
to clear a jammed strip of edge trim sheet
metal.

- Adjusting a bundle of long copper wire strands
inside the compaction chamber by hand.

- Pulling a stuck metal bale from the discharge
gate before the hydraulic ejector cycle has fully
completed.

[Compression Hazard] | [Hydraulic Energy] | [Machine Interaction] |
[Manual Handling and Materials]

HSF Industrial Hand Safety Encyclopedia

@ v2-020 Foundry Core Box Assembly

Industry Practice Industrial Task

Definition: The process of assembling, clamping,
and preparing multi-part wooden or metal core
boxes used to form the internal cavities of sand
castings.

Technical Explanation: Core boxes consist of
interlocking split sections that must be aligned,
clamped tightly together, and filled with
chemically bonded sand. The matching joints of
these boxes form tight pinch points during
manual assembly. Workers handle heavy, rigid
box halves and operate manual toggle clamps,
pneumatic rams, or wedge pins to secure the core
assembly.

Why It Matters: This high-frequency task causes
persistent minor soft-tissue pinch injuries and
thumbnail fractures across foundry pattern and
molding shops.

Industrial Examples:

- Clamping a two-part aluminum core box
together manually with fingers near the closing
toggle hinge joints.

- Guiding a heavy internal core print section into
a sand mold cavity with hands on the sand
face.

- Stripping a multi-segmented core box outer
frame apart manually using wood wedges and
mallets.

[Pinch Point] | [Closing Gap] | [Precision Grip] | [Foundries & Heavy
Casting]
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@ V2021 Heavy Die Clamping

Industry Practice Industrial Task

Definition: The task of securing heavy stamping,
forging, or injection molding die sets to a machine
bed or press bolster plate using mechanical or
hydraulic clamps.

Technical Explanation: Dies must be clamped
tightly to withstand intense operational
pressures. Workers operate in close proximity to
the main press bed, placing heavy T-bolts, riser
blocks, and toe clamps onto the die flange. Hand
exposure occurs when tightening these clamps
manually under restricted vertical clearances
where tool slippage or unexpected machine shifts
can occur.

Why It Matters: This task can cause knuckle
lacerations, sprains, and finger fractures if a
wrench slips or a clamp breaks loose under load.

Industrial Examples:

- Tightening a 30mm die clamp bolt inside a
stamping press bed with a manual socket
wrench and extension bar.

- Adjusting a toe clamp blocks layout beneath a
suspended injection mold half using bare
fingers.

- Positioning a heavy hydraulic clamping block
assembly onto a press platen flange slot by
hand.

[Struck-Against] | [Fine Motor Control] | [Die Handling Exposure] |
[Machine Interaction]

HSF Industrial Hand Safety Encyclopedia

@ V2022 Billet Saw Feed Hazard

Consensus Guidance Injury Mechanism

Definition: The hand hazard area located around
the clamping jaws, feed tables, and rotating
blades of high-speed industrial saws used to cut
steel or aluminium billets.

Technical Explanation: Billet saws use automated
hydraulic V-jaws or top clamps to hold solid metal
logs securely during cutting. The high-speed
circular or band blades operate with continuous
cutting force. Hand exposure occurs when
operators load billets onto the feed table, check
cut lengths manually, or clear metal chips from
near the blade path.

Why It Matters: This mechanism represents a
severe risk for traumatic digital amputation, as
hydraulic clamps can lock a hand in place before
the blade moves across the line.

Industrial Examples:

- Reaching into the saw housing to manually
brush away aluminum chips from the blade
guide track.

- Adjusting the position of a short drop-cut billet
block with fingers near the closing path of the
hydraulic jaw.

- Holding a tape measure against a moving billet
on the entry roller conveyor table.

[Shear Point] | [Cutting Action] | [Machine Interaction] | [Steel &
Aluminium Processing]
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@ v2-043 Molten Metal Skimming Pole

HSF Framework Control Method / Tools

Definition: A specialized category of extended,
insulated manual tools designed to clear slag or
dross from molten metal baths while keeping the
operator at a safer working distance.

Technical Explanation: These tools use
lightweight structural shafts equipped with high-
temperature, steel or graphite ladle heads. They
are engineered to replace short hand scrapers
with a functional mechanical interface. This
configuration helps ensure that an operator
stands outside the immediate radiant heat arc
and splash zone of a furnace or ladle spout during
cleaning tasks.

Why It Matters: Within the HSF framework, these
poles are an important engineered distance-
control method for preventing severe radiant
burns and reducing hand fatigue in furnace
environments.

Field Limitations: These poles can absorb heat if
left submerged in molten baths for too long,
leading to handle degradation or direct thermal
transfer. They can also bend or fail if used to pry
heavy, frozen metal encrustations from furnace
brickwork.

Industrial Examples:

- Utilizing a 10-foot insulated skimming pole to
drag dross from an aluminum melting furnace
bath.

- Applying a long graphite-coated scraper tool to
clear the slag layer from a pouring ladle spout.

- Employing an extended furnace rake tool to
clear scrap bridge blockages inside an
induction core.

[Active Engineered Distance Control] | [Thermal Burn] | [Induction
Furnace Skimming Exposure] | [Foundries & Heavy Casting]

HSF Industrial Hand Safety Encyclopedia

@ '2-022 Heavy Duty Fingersaver

Industry Practice Control Method / Tools

Definition: An industrial safety tool featuring a
robust, impact-absorbing handle and a secure

locking mechanism designed to hold slugging

wrenches, chisels, or drift pins remotely during
striking tasks.

Technical Explanation: Heavy-duty fingersavers
use flexible high-tensile polymer bands, wire
cable loops, or mechanical jaws to grip the body
of a striking tool tightly. The extended handle
allows an assistant to hold the tool in place while
standing away from the hammer target zone. This
configuration helps keep hands out of the
deflection path of a sledgehammer strike.

Why It Matters: This tool is one of the most

effective engineered controls for preventing
broken hand bones, tuft trauma, and severe
contusions during heavy maintenance tasks.

Field Limitations: Over time, the polymer straps
or cable loops can experience wear, fraying, or
chemical stretching, which reduces their grip
tension. If the strap slips during a heavy strike, the
tool can rotate unexpectedly, creating a
secondary risk.

Industrial Examples:

- Using a 30-inch fingersaver tool to hold a large
slugging wrench during steel mill mill housing
maintenance.

- Applying a locking safety wand to retain a
heavy taper punch pin while a colleague swings
a sledgehammer.

- Utilizing a flexible cable-grip handle tool to
position an alignment drift pin in a heavy
casting box flange.

[Active Engineered Distance Control] | [Manual Hammer Misstrike] |
[Spanner Holder] | [Tools, Interfaces and Handling Aids]
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@ v2-045 Valve Extension Key

Industry Practice Control Method / Tools

Definition: A rigid manual tool equipped with a
specialized socket head and an extended shaft,
designed to open or close industrial valves from a
safe, ergonomic distance.

Technical Explanation: Valve extension keys (such
as T-bars, F-keys, or wheel wrenches) use leverage
to turn stiff handwheels without requiring direct
hand contact with the wheel rim. The extended
shaft allows an operator to stand clear of tight
pipe configurations, hot surfaces, and potential
tool slip paths, reducing the force needed to
operate the valve.

Why It Matters: They help prevent hand injuries
by eliminating common struck-against and
knuckle lacerations associated with manual valve
wheel turning.

Field Limitations: /f an extension key is incorrectly
sized for the valve wheel rim or nut, it can slip off
suddenly under heavy torque, causing a loss of
balance or a strike injury. Excessive torque applied
through long keys can also fracture the valve
stem.

Industrial Examples:

- Utilizing a 4-foot steel T-bar extension key to
operate a buried loop valve inside a steel mill
pipe trench.

- Applying a non-sparking F-key tool to open a
stiff manifold valve from outside a tight piping
array.

- Employing a locking wheel wrench tool to gain
safe leverage on an overhead fluid control valve
line.

[Active Engineered Distance Control] | [Valve Operation Exposure] |
[Struck-Against] | [Valve & Hose Operations]
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@ v2-046 {;‘?ng&Handled Clamping
an

HSF Framework Control Method / Tools

Definition: An engineered manual distance tool
equipped with a high-strength mechanical or
pneumatic jaw system, designed to secure and
position metal parts during manufacturing.

Technical Explanation: Clamping wands use
heavy-duty steel bodies and adjustable jaws to
grip raw plates, structural pieces, or small
components firmly. The long handle moves the
operator's hands away from the immediate work
area. This design allows workers to guide parts
into machines or alignment fixtures while keeping
fingers out of closing gaps and shear paths.

Why It Matters: Within the HSF framework, these
wands are an important engineered distance-
control method for preventing pinch injuries and
deep hand cuts along raw component
boundaries.

Field Limitations: These tools are limited by the
maximum jaw clamping force and surface friction
of their teeth; slick oil, mill scale, or heavy paint
coatings can cause the jaws to slip under heavy
sideways loads.

Industrial Examples:

- Using a mechanical locking clamping wand to
guide a raw steel gusset plate into a hydraulic
punch press.

- Applying a long-handled toggle clamp tool to
hold a sheet metal blank flush against a
bending brake gauge.

- Utilizing a pneumatic distance clamp wand to
position a small casting box on a shot-blasting
table line.

[Active Engineered Distance Control] | [Material Positioning] | [Pinch
Point] | [Tools, Interfaces and Handling Aids]
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@ V2047 Air Scraper Extension Pole

Industry Practice Control Method / Tools

Definition: An extended rigid shaft assembly
designed to house and operate pneumatic
chipping, descaling, or scraping tools from a safe
standing distance.

Technical Explanation: Pneumatic scrapers use
rapid reciprocating impact force to clear slag,
sand, or scale from surfaces, producing vibration
and flying debris. An extension pole integrates the
tool controls into a longer shaft, moving the
operator's hands back from the high-vibration
tool body and the sharp workspace boundaries.

Why It Matters: They help reduce hand fatigue
and long-term joint stress while protecting hands
from flying scale and direct contact with sharp
edges.

Field Limitations: The extended shaft length
increases the leverage arm, which can make
precise fine-motor tool control more difficult and
increase user wrist strain during extended vertical
overhead operations. Additionally, extension
poles can increase vibration transmission to the
operator's hands if the core shaft couplings are
poorly designed or lose damping integrity.
Industrial Examples:

- Utilizing a 5-foot pneumatic scraping extension
pole to clear scale build-up from a hot rolling
mill floor bed.

- Applying a long-reach air descaling wand to
clean residual sand from a large cast-iron
engine housing cavity.

- Employing an extended air chipping tool to
trim slag deposits from the rim of a foundry
pouring ladle.

[Active Engineered Distance Control] | [HAVS] | [Heavy Casting
Fettling Hazard] | [Tools, Interfaces and Handling Aids]
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@ V2028 Coil Hook Extension Bar

HSF Framework Control Method / Tools

Definition: An engineered manual distance tool
equipped with a high-visibility hooked head and a
non-slip handle, designed to pull, steer, or orient
heavy coiled materials safely.

Technical Explanation: These bars use rigid,
lightweight fiberglass or steel shafts to connect to
the center bore or strap lines of a coil. They are
designed to replace the unsafe practice of using
hands directly on the coil face. This setup allows
riggers to manage coil rotation and alignment
while keeping their hands outside the immediate
pinch and roll zones.

Why It Matters: This tool provides effective spatial
separation, allowing operators to steer heavy slit
coils on storage lines without placing hands on
sharp slit metal edges.

Field Limitations: The bar is not designed to

support vertical lifting loads or act as a primary

crane hook. Using it to pry jammed, multi-tonne
coils apart can cause the shaft to bend or fail.

Industrial Examples:

- Using a 50-inch coil hook extension bar to steer
a suspended sheet steel coil onto a mill
uncoiler mandrel.

- Applying a rigid hook bar to pull a slit metal
band away from a rewinder separator gate line.

- Utilizing a high-visibility guide bar to orient a
finished aluminium coil on a shipping bay floor
saddle.

[Active Engineered Distance Control] | [Steel Coil Banding Exposure] |
[Coil Handling] | [Tools, Interfaces and Handling Aids]
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@ v2-049 Scrap Extraction Tongs

Industry Practice Control Method / Tools

Definition: Long-handled mechanical tongs
designed to retrieve, clear, or extract metal drop-
cuts, ribbons, or sharp trimmings from
manufacturing machinery beds safely.

Technical Explanation: Sharp metal trimmings
gather inside machine beds, press bases, and
slitter pits, creating severe cutting hazards. Scrap
tongs use lightweight extended handles
connected to spring-loaded scissor jaws or
textured teeth. This design enables operators to
clear debris from machinery while keeping hands
outside the line-of-fire of moving parts and
blades.

Why It Matters: This tool helps prevent deep hand
lacerations and puncture wounds by eliminating
the dangerous habit of clearing sharp metal scrap
by hand.

Field Limitations: These tongs cannot clear
heavy, jammed scrap nests that require hydraulic
cutting or mechanical pry bars. Thin or greasy
sheet metal strips can also slip from the jaw teeth
if the operator applies uneven closure force.

Industrial Examples:

- Utilizing 36-inch scrap extraction tongs to pull
sheet steel trimmings out from a laser cutting
machine bed.

- Applying long-handled aluminum tongs to
clear scrap ribbons from beneath a cold-rolling
slitter pit area.

- Employing spring-loaded safety tongs to
extract hot drop-cut blanks from a mechanical
blanking press die.

[Active Engineered Distance Control] | [Slit Steel Edging Hazard] |
[Cut] | [Tools, Interfaces and Handling Aids]
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@ v2-050 Mechanical Guide Fixture

HSF Framework Control Method / Tools

Definition: A permanent or adjustable rigid track,
sleeve, or alignment funnel designed to guide
components into place mechanically without
requiring direct hand positioning.

Technical Explanation: Guide fixtures use steel
plates, tapered sleeves, or funnel frames to align
parts dynamically during assembly. By
standardizing the path of travel and using fixed
physical tracks, they eliminate the need for
manual adjustment or hand placement inside
closing gaps, ensuring components settle into
place safely.

Why It Matters: Within the HSF framework, these
fixtures are treated as an important method for
eliminating hand exposure by moving beyond
individual tools into an structural, engineered
process redesign for high-frequency tasks like
flask alignment and heavy machinery seating.

Field Limitations: These fixtures must be
precisely machined and regularly maintained to
prevent binding, wear, or jamming. They are
component-specific and cannot adapt to parts
with irregular dimensions or out-of-spec
tolerances.

Industrial Examples:

- Installing a tapered steel funnel sleeve over
foundry drag guide pins to guide a cope box
into place automatically.

- Utilizing a fixed V-block guide track to center
heavy steel shafts on a hydraulic assembly
press bed.

- Applying an adjustable magnetic guide fence to
align sheet metal plates on a high-speed shear
feed table.

[Active Engineered Distance Control] | [Foundry Flask Pin Mating] |
[Mechanical Barrier] | [Controls and Prevention Concepts]
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@ v2-051 Fingertip Amputation

Established Science Injury Type / Medical Outcome

Definition: The traumatic loss or surgical removal
of any portion of the digit distal to the distal
interphalangeal (DIP) joint, involving skin,
subcutaneous tissue, bone, and nail structures.

Technical Explanation: Fingertip amputations
occur when high compressive or shear forces cut
or crush bone and soft tissue completely.
Treatment choices (e.g., skin grafting, local flap
coverage, or revision amputation) depend heavily
on bone exposure, the angle of the cut, and
whether the nail bed is preserved. Because the
fingertips have a high density of nerves, these
injuries frequently result in long-term
hypersensitivity, cold intolerance, and altered
touch perception.

Why It Matters: This clinical outcome changes a
worker's fine motor skills and pinch grip
efficiency, directly affecting their long-term ability
to use precision industrial field tools.

Industrial Examples:

- Trapping a terminal digit inside a closing
mechanical hinge during machinery assembly.

- Afingertip caught between a dropping shackle
body and a heavy lifting eye.

- Shear force amputation from an unshielded
small-gauge mechanical cutting link.

[Traumatic Amputation] | [Distal Phalanx] | [Nail Bed] | [Pinch Point]
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@ V2052 Partial Amputation

Established Science Injury Type / Medical Outcome

Definition: Traumatic tissue disruption where a
portion of a finger or the hand is severed but
remains attached to the limb by a soft tissue
bridge, tendon, or neurovascular bundle.

Technical Explanation: In partial amputations,
the bone structure is broken or cut completely,
but some blood vessels or soft tissues stay intact.
The priority in a hospital is evaluating if enough
blood flows to the partially severed part to keep
the tissue alive. If the blood vessels are crushed
significantly rather than cut cleanly, successful
revascularization or replantation becomes
significantly harder.

Why It Matters: This condition requires urgent
surgical care to clean the wound and stabilize the
bone, as saving the finger depends heavily on
getting specialized microvascular treatment
quickly.

Industrial Examples:

- Afinger caughtin an in-running belt drive that
partially tears the digit away at the middle
joint.

- Ahand compressed beneath a shifting
structural I-beam on a workshop roller table.

- Impact from a failing high-tension winch wire
rope line that partially severs a rigger's digit.

[Complete Amputation] | [Traumatic Amputation] | [Crush Injury]
[Vascular Grid]
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@ v2-053 Degloving Injury

Established Science Injury Type / Medical Outcome

Definition: A severe traumatic injury where a large
section of skin and subcutaneous tissue is torn
completely away from the underlying fascia,
muscles, tendons, or bone framework of the hand
or digits.

Technical Explanation: Degloving is caused by
high-friction or torsional twisting forces, most
commonly when a worker wearing a ring or loose
glove gets caught on a rotating shaft or moving
latch. The skin is pulled off like a glove, which
destroys the microvascular blood network. Even if
the skin looks whole, it often cannot be
reattached successfully because its blood supply
has been completely torn away.

Why It Matters: Degloving injuries pose a very
high risk of deep tissue death (necrosis) and
serious infection, often requiring complex
reconstructive surgery or skin grafts.

Industrial Examples:

- Aworker's wedding band catching on a moving
cargo latch as they jump down from a truck
bed, causing a ring-avulsion degloving.

- Ahand drawn into an unshielded rotating drill
string thread or mandrel shaft.

- Agloved hand getting caught on a moving
conveyor sprocket belt and pulled through the
narrow housing.

[Avulsion] | [Laceration] | [Rotating Shaft Entanglement] | [Friction &
Torsional Stress]
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@ V2054 Crush Syndrome

Established Science Injury Type / Medical Outcome

Definition: A systemic medical complication
caused by the prolonged compression of major
muscle masses, leading to severe skeletal muscle
breakdown (rhabdomyolysis) and potential acute
kidney injury.

Technical Explanation: When a hand or arm is
compressed under a heavy static weight for a long
time, the muscle cells die from a lack of oxygen.
When the heavy object is finally lifted, the
damaged muscle tissue releases large amounts of
myoglobin, potassium, and phosphorus into the
bloodstream. This sudden flood of toxins can
overwhelm the kidneys and cause dangerous
heart rhythm disruptions.

Why It Matters: This condition is a medical
emergency where lifting the heavy load too
quickly without medical preparation can cause a
sudden, dangerous drop in blood pressure or
kidney failure.

Industrial Examples:

- An operator's arm trapped for multiple hours
beneath a fallen multi-tonne sheet metal
bundle in a storage yard.

- Amaintenance worker pinned inside a heavy
structural press bed due to a hydraulic system
failure.

- Arigger caught beneath a collapsed concrete
pile section inside an excavation trench.

[Crush Injury] | [Severe Crush Injury] | [Tissue Necrosis] |
[Compression Hazard]
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@ v2-055 Compartment Syndrome

Established Science Injury Type / Medical Outcome

Definition: A painful condition where increased
fluid pressure within a closed muscle space
(compartment) restricts blood flow, causing
damage to muscle and nerve tissue.

Technical Explanation: The human palm and
forearm are divided into tight compartments by
tough walls of tissue called fascia. Following a
severe crush injury or bone fracture, internal
bleeding and rapid swelling raise the pressure
inside that closed space. When this internal
pressure rises above the body's blood pressure,
oxygen can no longer reach the tissues, which can
lead to permanent muscle and nerve death within
hours.

Why It Matters: Compartment syndrome requires
an emergency surgical procedure called a
fasciotomy—cutting open the skin and fascia—to
relieve the dangerous internal pressure and save
hand function.

Industrial Examples:
- Severe internal palm swelling following a high-

impact blow from a deflecting slugging wrench.

- Ahand crushed tightly between a lowering
foundry flask box and its heavy mating table.

- Internal fluid pressure build-up following a
high-pressure hydraulic fluid injection injury in
the palm.

[Crush Injury] | [Fascia] | [Nerve Compression] | [Vascular
Compression]
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@ v2-056 Infected Hand Wound

Established Science Injury Type / Medical Outcome

Definition: The invasion and growth of
pathogenic microorganisms within a hand
laceration, puncture, or open fracture, causing
localized tissue damage and systematic
inflammation.

Technical Explanation: The hand contains many
deep spaces, fluid-filled tendon sheaths, and
small joints where bacteria can multiply rapidly.
Minor punctures from rusted wire ropes, sharp
metal splinters, or grease guns can push bacteria
deep under the skin. If an infection spreads along
a tendon sheath (tenosynovitis), it can cut off the
blood supply to the tendon, leading to tissue
death and permanent finger stiffness.

Why It Matters: Minor hand punctures can quickly
escalate into deep space infections or systemic
blood poisoning if they are not cleaned and
treated promptly.

Industrial Examples:

- A minor wire-rope splinter puncture on a finger
pad that develops throbbing pain and swelling
48 hours later.

- An open metacarpal fracture contaminated
with dirty sand or industrial lubricants on a
foundry floor.

- Asmall sheet metal scratch that is left
uncleaned and exposed to industrial process
water.

[Puncture Wound] | [Laceration] | [Tendon Sheath] | [Deep Fascial
Spaces]
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@ V2057 Tendon Adhesion

Established Science Injury Type / Medical Outcome

Definition: The formation of dense scar tissue
bands between a healing tendon and its
surrounding protective sheath or bone
framework, restricting normal sliding movement.

Technical Explanation: Following a finger
laceration, crush injury, or surgical tendon repair,
the body creates scar tissue as part of the natural
healing process. If the healing tendon sticks to the
nearby stationary bone or sheath, it can no longer
slide back and forth smoothly. This mechanical
restriction locks the joint in place, preventing the
worker from fully extending or curling their finger.

Why It Matters: Tendon adhesions are a common
reason for long-term finger stiffness and
permanent loss of hand dexterity after an injury,
often requiring months of physical therapy or
secondary surgery.

Industrial Examples:

- Persistent inability to curl a finger completely
after a deep palm laceration that cut the flexor
tendon.

- Severe joint stiffness following a comminuted
distal phalanx fracture that healed with
excessive internal scarring.

- Restricted finger extension after a crushing
injury along the back of the hand that damaged
the extensor hood mechanism.

[Flexor Tendon] | [Extensor Tendon] | [Tendon Sheath] | [Stiff Finger]

HSF Industrial Hand Safety Encyclopedia

@ v2-058 Stiff Finger

Established Science Injury Type / Medical Outcome

Definition: A permanent or long-term reduction in
the active or passive range of motion of a digit's
interphalangeal joints, caused by joint capsule
scarring, tendon adhesions, or prolonged
immobilization.

Technical Explanation: Finger stiffness occurs
quickly after hand trauma. If a finger is kept
completely still in a splint for too long to heal a
fracture or cut, the joint collateral ligaments
shorten and tighten up, while the lubricating fluid
inside the joint dries out. This creates a
mechanical block that limits finger movement,
even if the bones have healed perfectly.

Why It Matters: This common condition impairs a
worker's power grip and precision grip
capabilities, often making it difficult to hold
standard cylindrical hand tools securely.

Industrial Examples:

- Loss of flex or extension movement in a DIP
joint after keeping the finger splinted for six
weeks to heal a tuft fracture.

- Permanent stiffness in an MCP joint following a
severe crush injury during flange alignment
tasks.

- Scar tissue tightening around a PIP joint after a
deep laceration from a metal edge scratch.

[Joint Capsule] | [Collateral Ligament] | [Tendon Adhesion] | [Power
Grip]
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@ V2052 Neuroma

Established Science Injury Type / Medical Outcome

Definition: A benign, highly sensitive bundle of
nerve tissue that forms at the scarred end of a
damaged or severed digital nerve.

Technical Explanation: When a digital nerve is cut
or crushed, the nerve fibers try to grow back
toward their original pathways. If the path is
blocked by scar tissue or an amputation stub, the
microscopic nerve ends grow into a disorganized,
sensitive ball of tissue. Pressing or tapping this
area causes severe, sharp pain, a burning feeling,
or electric shock sensations through the fingertip.

Why It Matters: Neuromas can cause chronic
hand pain that makes it difficult for a worker to
bear pressure on their palm or finger pads during
routine tool operation.

Industrial Examples:

- Developing a sharp, burning pain point along
an old fingertip amputation scar line after a
machinery crush incident.

- Intense, localized nerve pain along the side of a
digit following a deep laceration from a metal
band strap.

- Persistent tingling and hypersensitivity on a
palm scar after a puncture injury from a tool
slip.

[Digital Nerves] | [Nerve Injuries] | [Sensory Loss] | [Chronic Hand
Pain]
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@ v2-060 Chronic Hand Pain

Established Science Injury Type / Medical Outcome

Definition: Persistent or recurring pain in the
structures of the hand or wrist that lasts for longer
than three months following initial tissue healing
after an industrial injury.

Technical Explanation: Chronic hand pain can
stem from unresolved nerve compression, deep
scar tissue binding, joint deterioration (post-
traumatic arthritis), or localized nerve
hypersensitivity. Over time, the nervous system
can become overly sensitive, causing the brain to
interpret minor, non-harmful touch or cold
temperatures as severe pain signals.

Why It Matters: Chronic hand pain degrades a
worker's sustained grip strength and can trigger
protective movement habits that increase overall
work fatigue.

Industrial Examples:

- Ongoing, dull aching pain in the wrist and palm
joints one year after sustaining a compound
metacarpal fracture.

- Persistent cold intolerance and throbbing pain
in a finger pad following a cold-mill sheet pinch
injury.

- Continuous burning pain through the thumb
area after a severe carpal tunnel compression
event.

[Neuromal] | [Grip Strength] | [Nerve Compression] | [Secondary
Raynaud's Phenomenon]
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@ v2-061 Reduced Pinch Strength

Established Science Injury Type / Medical Outcome

Definition: A measurable decrease in the force a
worker can apply using the tips of the thumb and
fingers (tip-to-tip, palmar, or key pinch) compared
to age and gender baselines.

Technical Explanation: Pinch strength relies on

the fine motor control and muscle coordination of

the small intrinsic hand muscles, the flexor
muscles, and the median/ulnar nerve networks.

Injuries to the distal phalanx, tendon tears, or

compression of the ulnar nerve weaken these

systems, making it difficult for the worker to pinch
objects tightly between their fingertips.

Why It Matters: This functional loss leaves a

worker struggling to handle small fasteners,

manipulate safety pins, or hold precision hand
tools securely during alignment tasks.

Industrial Examples:

- Inability to pinch or hold a thin shim plate
securely between the thumb and index finger
following a DIP joint injury.

- Weakness when trying to turn a small thumb
screw or alignment bolt after a deep palm
laceration.

- Loss of key pinch leverage when gripping a
hand tool after sustaining an ulnar nerve injury.

[Pinch Grip] | [Precision Grip] | [Fine Motor Control] | [Distal Phalanx]
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Loss of Two-Point
Discrimination

@ v2-062

Established Science Injury Type / Medical Outcome

Definition: A sensory impairment where the skin
of the hand or fingers loses the ability to
distinguish between one distinct point of touch
and two points applied simultaneously.

Technical Explanation: Two-point discrimination
is a clinical test used to measure the density and
health of tactile nerve sensors (like Meissner's
corpuscles) in the fingertips. A healthy fingertip
can easily tell two points apart just2to 5
millimeters apart. If a nerve is cut, compressed, or
damaged by high vibration, this distance
increases significantly, meaning the fingertip feels
numb or cannot detect subtle surface textures.

Why It Matters: Losing this fine tactile sense
makes it hard for a worker to perform delicate
alignment tasks or safely detect heat or sharp
edges by touch alone.

Industrial Examples:

- Numbness on a finger pad where the worker
can no longer tell if they are touching one or
two wires during electrical maintenance.

- Loss of surface texture sensitivity on a finger tip
following advanced Hand-Arm Vibration
Syndrome (HAVS) from grinder use.

- Persistent sensory loss along the index finger
after a digital nerve laceration from a metal
edge.

[Sensory Nerves] | [Meissner's Corpuscles] | [Sensory Loss] | [Digital
Nerves]
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@ v2-063 Recordable Hand Injury

Regulatory Sources Standards & Reporting

Definition: A work-related hand injury that meets
the standard tracking criteria of regulatory bodies
(like OSHA), requiring it to be formally logged on
the company's occupationalillness and injury
records.

Technical Explanation: Under reporting rules
(such as OSHA 29 CFR 1904), a hand safety
incident becomes recordable if it goes beyond
basic first aid. Criteria include injuries requiring
prescription medications, stitches, physical
therapy, a medical diagnosis of a fracture, or
incidents resulting in days away from work,
restricted job duties, or a job transfer.

Why It Matters: Tracking recordable cases helps
safety teams calculate their overall incident rates,
providing a standardized metric to compare safety
performance across the industry.

Industrial Examples:

- Aflange alignment finger pinch that requires
three stitches and a prescription pain
medication at a clinic.

- Ahand contusion from a tool slip that results in
a doctor restricting the worker to light duties
for one week.

- Ametacarpal fracture confirmed by an x-ray,
even if the worker returns to their regular
duties the same day.

[Lost Time Injury] | [Medical Treatment Case] | [Restricted Work
Case] | [Safety Metrics & Compliance Standards]
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@ V2064 Lost Time Injury (LTT)

Regulatory Sources Standards & Reporting

Definition: An occupational hand injury severe
enough to result in a worker being unable to
report for their next regularly scheduled work
shift.

Technical Explanation: LTI tracking measures the
operational impact of serious hand accidents. The
counter starts the day after the incident occurs
and counts the consecutive calendar days the
worker is absent based on a doctor's
recommendation. While useful for tracking
severity, relying only on LTls can mask ongoing
hand hazards if workers are quickly reassigned to
light office tasks to keep the LTI count at zero.

Why It Matters: High LTI rates directly disrupt
project schedules, increase insurance premiums,
and signal potential gaps in a facility's engineered
safety controls.

Industrial Examples:

- Arigger sustaining a deep hand laceration that
requires surgery, causing them to miss two
weeks of regular field shifts.

- Asevere fingertip crush injury that prevents a
machinist from operating equipment for three
consecutive days.

- Ahigh-pressure fluid injection injury that
requires an immediate hospital stay and
multiple days of medical monitoring.

[Recordable Hand Injury] | [DART] | [HISI] | [Safety Metrics &

Compliance Standards]
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@ v2-065 Restricted Work Case (RWC)

Regulatory Sources Standards & Reporting

Definition: A work-related hand injury where the

employee remains fit to work but cannot perform
one or more of the routine core functions of their
regular job role.

Technical Explanation: An RWC occurs when a
doctor or safety coordinator issues clear physical
restrictions to allow an injured hand to heal safely.
In heavy industry, a hand restriction often means
a worker cannot lift objects over 5 kilograms,
operate vibrating equipment, or perform tasks
requiring two hands, leading to temporary
reassignments like safety auditing or paperwork.

Why It Matters: Tracking RWCs helps reveal the
hidden operational costs of hand injuries,
showing how minor incidents can still affect
overall workforce productivity.

Industrial Examples:

- Aworker with a splinted finger fracture who is
reassigned from pipe handling to gate logging
duties for two weeks.

- Asevere hand sprain that prevents a welder
from holding a heavy torch, resulting in a
temporary desk assignment.

- A minor finger laceration with stitches that
requires the worker to avoid wet or oily
environments on a processing line.

[Recordable Hand Injury] | [Medical Treatment Case] | [First Aid Case]
| [Safety Metrics & Compliance Standards]
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Y e Medical Treatment Case
' (MTC)

Regulatory Sources Standards & Reporting

Definition: A classification for a work-related hand
injury that requires specialized care from a doctor
or licensed medical professional, but does not
result in lost work days or restricted duties.

Technical Explanation: An MTC fills the reporting
gap between basic first aid and restricted work
days. It includes treatments that require
professional medical judgment, such as deep
wound irrigation, applying specialized rigid
splints for bone alignment, or managing deep
tissue punctures that carry an infection risk,
without altering the worker's regular shift
schedule.

Why It Matters: Identifying MTCs helps safety
managers spot emerging hazard trends before
they escalate into serious lost-time accidents.

Industrial Examples:

- A mechanic receiving a tetanus shot and
prescription antibiotic ointment for a deep
metal splinter puncture wound.

- Aminor burn from a hot pipe that requires
professional medical debridement and
specialized sterile dressings at a clinic.

- Afingerjoint dislocation that a doctor reduces
and buddy-tapes before clearing the worker to
return to regular duties.

[Recordable Hand Injury] | [Restricted Work Case] | [First Aid Case] |
[Safety Metrics & Compliance Standards]
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@ V20567 First Aid Case (FAC)

Regulatory Sources Standards & Reporting

Definition: A minor work-related hand injury that
can be managed successfully using basic, over-
the-counter medical supplies and does not
require professional medical intervention.

Technical Explanation: FACs involve simple, non-
prescription care as defined by safety standards
(like OSHA 1904.7). This includes cleaning minor
scratches, applying simple adhesive bandages to
skin tears, flushing debris from a finger pad, using
cold packs for minor swelling, or applying
temporary finger guards that do not restrict joint
movement.

Why It Matters: While minor, tracking first aid
cases provides a valuable early warning indicator,
highlighting areas where workers are frequently
exposing their hands to low-level risks.

Industrial Examples:

- Cleaning a small metal burr scratch on a
knuckle and applying a standard flexible fabric
adhesive bandage.

- Applying a cold compress to a minor finger
contusion caused by a hand tool slip on an
assembly line.

- Removing a tiny surface splinter from a palm
using tweezers at an on-site first aid station.

[Recordable Hand Injury] | [Medical Treatment Case] | [Near Miss
Reporting] | [Safety Metrics & Compliance Standards]
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@ v2-068 Near Miss Reporting

Consensus Guidance Standards & Reporting

Definition: The systematic logging of unplanned
workplace events where a hand hazard was
present but did not result in actual tissue damage
orinjury due to a fortunate shift in timing or
spacing.

Technical Explanation: Near-miss reporting
captures the moments where a hand hazard
boundary was breached without causing harm.
Examples include a heavy tool dropping right next
to a rigger's fingers, a winch wire snapping and
whipping past an operator's arm, or a flange
shifting suddenly while hands were out of the gap.
These logs provide real-world data on active
failure paths before an injury occurs.

Why It Matters: Encouraging near-miss reporting
helps safety teams find and fix hidden operational
bottlenecks before they turn into serious
recordable injuries.

Industrial Examples:

- Acrane load swinging unexpectedly and
clipping a guide rail inches from where an
operator was standing.

- A manual safety clamp slipping off a valve
wheel during high-torque turning, without
striking the worker's hands.

- Apneumatic die-cutter cycling accidentally
while an operator was retrieving a part using
long-handled tongs.

[High-Potential Near Miss] | [Root Cause Analysis] | [Leading
Indicators]
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. High-Potential Near Miss
® 0% (Hipo)

Consensus Guidance Standards & Reporting

Definition: A specific category of near-miss
incident where the underlying hazard mechanism
could have caused a severe or life-altering hand
injury under slightly different operational
circumstances.

Technical Explanation: HiPo events are
distinguished by the amount of uncontrolled
energy involved rather than the lack of injury. If a
multi-tonne load shifts or a high-pressure line
fails, the fact that a worker's hand escaped untorn
is simply a matter of luck. Safety teams treat HiPo
events with the same rigor as serious lost-time
accidents, launching comprehensive root-cause
investigations to prevent reoccurrences.

Why It Matters: Focusing on HiPos allows
organizations to direct their safety resources
toward mitigating high-mass, high-energy hazards
that pose the greatest risk of severe injury.

Industrial Examples:

- A5-tonne steel coil sliding off an entry ramp
and crushing a stop block right next to where a
worker was standing.

- A 3,000 psi hydraulic hose snapping and
whipping forcefully against an excavator
control cab window.

- An automated heavy forging ram cycling while
a maintenance technician was adjusting an
unblocked internal die set.

[Near Miss Reporting] | [Stored Energy] | [Root Cause Analysis] |
[Safety Metrics & Compliance Standards]
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@ v2-070 Root Cause Analysis (RCA)

Consensus Guidance Standards & Reporting

Definition: A structured problem-solving
methodology used to investigate hand safety
incidents to find the underlying systemic and
organizational flaws that allowed the hazard to
occur.

Technical Explanation: RCA moves past simple
explanations like "operator error" or "failed
gloves." It uses systematic tools (such as the 5
Whys or Fishbone diagrams) to dig into deeper
issues like poor tool selection protocols, excessive
production pressure, unclear safe operating
procedures, or gaps in engineering design that
forced the worker to place their hands in harm's
way.

Why It Matters: Finding and fixing the true root
cause prevents organizations from applying
temporary, behavioral fixes to deep engineering
and design flaws.

Industrial Examples:

- Investigating a flange pinch injury to discover
that a lack of long-handled alignment tools
forced workers to use their fingers as
temporary alignment pins.

- Analyzing a recurring series of grinder hand
scrapes to reveal that a vendor change
introduced unrated, high-vibration tool models
to the line.

- Deconstructing a tubular handling incident to
find that rapid crane pacing protocols
systematically compromised safe standoff
distances.

[Bowtie Analysis] | [Near Miss Reporting] | [High-Potential Near Miss]
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@ V2071 Bowtie Analysis

Consensus Guidance Standards & Reporting

Definition: A visual risk assessment methodology
that maps out a specific hand safety threat, the
initial preventative controls, the central hazard
event, and the downstream mitigation barriers.

Technical Explanation: A Bowtie diagram places
the central hazard (e.g., hand entry into a
suspended load line-of-fire) in the center. The left
side maps out potential triggers (wind gusts,
crane operator blind spots) and the preventative
controls needed to block them (push-pull tools,
clear communication lines). The right side maps
out mitigation barriers (impact gloves, emergency
first aid protocols) to reduce the severity of the
outcome if the hazard event occurs.

Why It Matters: This visual approach helps safety
teams see the clear difference between active
preventative tools and passive, post-exposure
safety gear like gloves.

Industrial Examples:

- Mapping out a rig floor tubular handling risk
matrix to visualize how standoff poles act as a
preventative barrier.

- Analyzing foundry mold box alignment tasks to
evaluate the effectiveness of mechanical guide
funnels versus standard work gloves.

- Developing a risk model for high-pressure
hydraulic hose inspections to verify energy
isolation procedures before work begins.

[Root Cause Analysis] | [Hand Exposure] | [Engineered Distance
Control] | [Hierarchy of Controls Verification]

HSF Industrial Hand Safety Encyclopedia

Hierarchy of Controls

V2-072 . 9
® Verification

Consensus Guidance Standards & Reporting

Definition: A field audit protocol used to confirm
that a facility is prioritizing elimination and
engineering controls for hand safety over
administrative rules and personal protective
equipment.

Technical Explanation: This verification process
evaluates how a task is managed by reviewing the
classic safety hierarchy. If an audit shows a high-
risk task (like sheet feeding or load guiding) relies
primarily on heavy work gloves or warning signs,
the verification fails. The process demands
moving up the hierarchy, requiring the
implementation of active engineering controls
(such as distance tools or physical tracks) to
systematically isolate the hand from the risk.

Why It Matters: Regular verification ensures that
safety programs do not default to shifting risk
management liability onto frontline workers
through a reliance on PPE alone.

Industrial Examples:

- Auditing a bolting station to confirm that
manual spanner holding has been replaced by
heavy-duty fingersaver tools.

- Reviewing an automotive blanking line to verify
that automated vacuum lifters have eliminated
manual sheet metal sorting.

- Checking arigging yard to verify that crane
crews are actively utilizing rigid push-pull poles
instead of managing loads by hand.

[Active Engineered Distance Control] | [Hand-as-Control] |
[Administrative Controls] | [Personal Protective Equipment]
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Y R Permit-to-Work Interface
(PTW)

Consensus Guidance Standards & Reporting

Definition: The formal link between a facility's
master safety permit system and the specific
hand-exposure controls required for a high-risk
maintenance or operational task.

Technical Explanation: Before a high-risk task
(like a BOP change-out or a mill roll replacement)
can begin, the PTW system mandates a review of
hand safety controls. The permit interface
requires verifying energy isolation, locking out
moving machinery, and confirming that the
correct specialized handling tools are on-site and
ready to use before authorizing the work.

Why It Matters: This interface provides a critical
final check, ensuring that maintenance crews do
not begin dangerous tasks without the proper
standoff tools and safety barriers in place.

Industrial Examples:

- Avrefinery permit requiring verification that all
hydraulic line pressures are at zero before
allowing a crew to replace a valve bonnet.

- Asteel mill maintenance permit mandating
that long-reach scrap tongs are on-site before
clearing a slitter pit area.

- An offshore drilling permit requiring a
signatures verifying that crane crews are
equipped with anti-tangle taglines before
starting cargo operations.

[Energy Isolation Failure] | [Administrative Controls] | [Maintenance
Activities]

HSF Industrial Hand Safety Encyclopedia

@ V2072 Energy Isolation Failure

Consensus Guidance Standards & Reporting

Definition: An operational breakdown where a
machine's electrical, hydraulic, pneumatic, or
gravitational energy is not locked out completely,
resulting in unexpected movement that exposes
workers to injury.

Technical Explanation: This failure occurs when
Lockout/Tagout (LOTO) protocols are ignored or
done incorrectly. Examples include failing to bleed
residual pressure from a hydraulic valve block, or
ignoring the gravitational potential energy of a
suspended press ram. If a worker reaches into a
machine cavity under an isolation failure, any
sudden movement can cause severe crushing
injuries or amputations before the hand can be
withdrawn.

Why It Matters: This mechanism is a primary
cause of severe machinery hand injuries, turning
simple routine maintenance tasks into sudden
crush incidents.

Industrial Examples:

- Aworker reaching inside an extrusion press die
cavity to clear scrap when a sudden hydraulic
pressure jump drops the main ram.

- Atechnician adjusting a conveyor belt drive
tracking when a residual spring tension release
cycles the primary drive sprocket.

- Reachinginside a heavy scrap baler hopper
while the machine electrical system is live and
un-isolated.

[Stored Energy] | [Hydraulic Energy] | [Machine Interaction] | [Permit-
to-Work Interface]
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Hand Injury Severity Index
@ v2-075 (HISI)

Consensus Guidance Standards & Reporting

Definition: A standardized scoring metric used to
grade the operational impact, anatomical
complexity, and medical recovery time of work-
related hand injuries.

Technical Explanation: HISI goes beyond simple
incident counts by assigning numerical scores
based on injury severity. A minor skin scratch
might score 1, a deep flexor tendon laceration
requiring surgery scores 25, and a complete hand
crush injury or multiple digit amputation scores
100. This grading system allows safety teams to
track whether their safety programs are
successfully reducing serious, life-altering injuries,
rather than just lowering minor first aid counts.

Why It Matters: Utilizing a severity index helps
organizations allocate safety resources toward
mitigating high-energy hazards that carry the
greatest risk of long-term disability.

Industrial Examples:

- Asafety manager using HISI scores to track how
the introduction of fingersavers reduced high-
scoring bolting injuries over a 12-month period.

- Benchmarking two separate fabrication yards
by comparing their average injury severity
scores rather than their total incident counts.

- Presenting an executive safety review showing
how a focus on distance tools reduced serious
hand trauma scores across the organization.

[Safety Metrics & Compliance Standards] | [Total Recordable Incident
Rate] | [Crush Injury]

HSF Industrial Hand Safety Encyclopedia

@ v2-07¢ Normalisation of Deviation

Consensus Guidance & Behaviour & Culture

Definition: The safety culture phenomenon where
individuals or teams repeatedly bypass standard
safe operating practices until the non-compliant
method becomes the accepted cultural norm.

Technical Explanation: This process occurs when
a shortcut or workaround (e.g., using bare hands
instead of distance tools) is executed without
causing an immediate negative outcome. Because
no injury occurs, the worker’s perception of risk
drops. Over time, the protective boundary
established by safety procedures degrades until a
minor operational variation triggers an incident.

Why It Matters: It explains why experienced teams
suddenly suffer serious hand injuries during
routine tasks. The lack of previous incidents is
misinterpreted as evidence of safety, hiding the
underlying danger.

Industrial Examples:

- Routinely using a finger to check bolt hole
alignment because "it has always worked
before without an issue".

- Hand-guiding suspended crane loads without a
tagline because the crew is familiar with the
lifting routine.

- Adjusting moving conveyor components by
hand during operation instead of stopping the
machinery.

[Workaround Culture] | [Experienced Worker Trap] | [Toolbox Talk
Fatigue] | [Safety Culture]
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@ v2-077 Workaround Culture

Consensus Guidance & Behaviour & Culture

Definition: An operational environment where
workers regularly invent informal, non-vetted task
methods to compensate for poor tooling, tight
production schedules, orimpractical safety
procedures.

Technical Explanation: Workaround culture
thrives when there is a mismatch between
administrative safety rules and real-world field
conditions. If an approved tool is unavailable,
slow, or difficult to use, operators prioritize
production metrics by using informal shortcuts.
These unapproved adjustments frequently
involve direct manual handling of hazards,
significantly increasing hand exposure.

Why It Matters: It indicates that the formal safety
management system is disconnected from floor
operations, forcing crews to choose between
meeting schedules and protecting their hands.

Industrial Examples:

- Modifying an open-ended wrench manually to
act as a custom lever when an approved valve
key is missing.

- Tying back a dual-button safety control switch
on a press to allow single-handed operation.

- Using a piece of scrap rebar as a makeshift
push tool because the designated safety stick is
stored far away.

[Normalisation of Deviation] | [Production-First Decision] | [Silent
Acceptance] | [Operational Discipline]

HSF Industrial Hand Safety Encyclopedia

@ v2-078 Silent Acceptance

Consensus Guidance & Behaviour & Culture

Definition: The cultural practice where
supervisors, managers, or peers observe a worker
engaging in a hazardous manual shortcut but
choose not to intervene or correct the behavior.

Technical Explanation: Silent acceptance acts as
an unwritten endorsement of unsafe habits. When
a supervisor stays silent during a hazardous
action, the workforce perceives that production
speed is more important than safety rules. This
reinforces the normalization of deviation and
undermines formal safety programs.

Why It Matters: It represents a failure in frontline
leadership, signaling to the crew that safety rules
are secondary to meeting immediate output
targets.

Industrial Examples:

- Asupervisor walking past an operator who is
manually positioning a heavy casting box
without safety wands and saying nothing.

- Arigger watching a teammate wrap a tagline
around their wrist during a heavy crane lift
without calling a stop-work.

- Management ignoring reports of broken safety
light curtains as long as daily production
quotas are met.

[Workaround Culture] | [Supervisor Signal] | [Stop Work Authority] |
[Safety Leadership]
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@ V2079 Production-First Decision

Consensus Guidance & Behaviour & Culture

Definition: An operational choice made by
management or field supervisors that prioritizes
manufacturing volume and speed over
established hand safety and exposure controls.

Technical Explanation: These decisions occur
under high-pressure schedules, such as refinery
turnarounds or mill breakdowns. When downtime
is costly, leadership may encourage or overlook
the bypassing of safety procedures—such as
equipment lockouts or distance tool use—to
speed up repairs. This significantly increases hand
exposure in high-risk zones.

Why It Matters: It creates intense pressure on
workers to take shortcuts, increasing the
likelihood of hand injuries and creating clear gaps
in safety compliance.

Industrial Examples:

- Ordering a technician to clear ajammed billet
saw feed table before completing a full
electrical lockout.

- Refusing to pause an active drilling floor
operation to replace worn or damaged push-
pull tools.

- Bypassing a required hand-exposure audit
process to compress the timeline of a critical
valve maintenance task.

[Workaround Culture] | [Inherited Unsafe Method] | [Supervisor
Signal] | [Risk Management]
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@ v2-030 Inherited Unsafe Method

Consensus Guidance & Behaviour & Culture

Definition: A hazardous manual task technique
that is passed down informally from senior
workers to new hires as an unofficial operational
standard.

Technical Explanation: New personnel learn how
to perform field tasks by shadowing senior
operators. If the senior worker uses unsafe habits
(e.g., using fingers to align pins), the apprentice
adopts these techniques as normal, correct
practice. This bypasses formal safe operating
procedures (SOPs) and embeds risk into the
team's routine.

Why It Matters: It perpetuates systemic risk across
generations of workers, allowing dangerous
habits to persist despite modern safety training
and equipment.

Industrial Examples:

- An apprentice learning to steady heavy pipe
sections by hand because their mentor does
not use safety sticks.

- Anew foundry worker being taught to
manually clear core sand blockages from an
active shakeout table line.

- Training a technician to hand-tighten high-
torque bolts inside tight spaces using
unapproved body positioning.

[Experienced Worker Trap] | [Crew Habit Loop] | [Normalisation of
Deviation] | [On-the-Job Training]
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@ v2-081 Experienced Worker Trap

Consensus Guidance & Behaviour & Culture

Definition: The safety risk condition where a
highly skilled operator relies on their speed and
experience to perform a high-hazard manual task,
underestimating the probability of an unexpected
mechanical shift.

Technical Explanation: Experienced workers often
develop a false sense of security based on years of
injury-free operations. This comfort can lead them
to believe their manual reaction times can
outpace mechanical movements, such as a crane
cable slip or valve pop. They may reject distance
tools, believing their personal skill makes physical
protection unnecessary.

Why It Matters: It shows that long experience can
reduce risk awareness, making veteran workers a
primary demographic for severe hand injuries.

Industrial Examples:

- Aveteran rigger guiding a 5-tonne suspended
load with bare hands, confident they can
anticipate any sudden swing.

- Asenior technician adjusting a live hydraulic
press bed manually, relying on split-second
timing to stay clear.

- Aveteran machinist clearing metal chips from a
spinning lathe spindle with a rag instead of a
brush tool.

[Inherited Unsafe Method] | [Normalisation of Deviation] | [Crew
Habit Loop] | [Risk Perception]

HSF Industrial Hand Safety Encyclopedia

@ V2082 New Worker Hesitation

Consensus Guidance & Behaviour & Culture

Definition: The cultural condition where a newly
hired or less experienced worker observes an
unsafe hand-safety practice but hesitates to voice
a concern or execute stop-work authority due to
peer pressure or lack of confidence.

Technical Explanation: New workers often face
intense social pressure to fit in and demonstrate
competence. If the crew routinely uses unsafe
workarounds, a new hire who tries to follow
formal safety rules may fear being viewed as slow,
fearful, or inefficient. This fear can prevent them
from questioning hazards or using safety tools.

Why It Matters: It highlights how team culture can
silence safety concerns, forcing new workers to
conform to risky habits that increase their
exposure.

Industrial Examples:

- Atrainee following an unsafe instruction to
manually steady a casing joint because they
fear questioning a senior driller.

- Anewly assigned shipyard rigger failing to call a
stop-work despite noticing a teammate
working inside a crane drop zone.

- Ashort-service employee using their bare palm
to guide a sharp metal strip because the rest of
the team mocks safety wands.

[Silent Acceptance] | [Supervisor Signal] | [Stop Work Authority] |
[Psychological Safety]
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@ v2-083 Supervisor Signal

Consensus Guidance & Behaviour & Culture

Definition: The subtle verbal or non-verbal cues
given by a supervisor that prioritize task
completion speed over safety compliance.

Technical Explanation: While a supervisor may
support safety rules during formal meetings, their
field actions often send a different message.
Phrases like "let's wrap this up quickly" or
checking a watch during a safety briefing indicate
that schedule adherence is the real priority. Crews
respond to these signals by abandoning safety
tools to avoid slowing operations.

Why It Matters: It demonstrates how informal
management cues can instantly undermine
formal safety protocols and hand-exclusion rules.

Industrial Examples:

- A manager asking "how much longer will this
take?" while a team is deploying required hand
safety poles.

- Expressing visible frustration when a safety
officer pauses a casting operation to perform a
hand-exposure audit.

- Praising a maintenance crew for finishing a
flange repair ahead of schedule, despite
knowing they bypassed standard tool
protocols.

[Production-First Decision] | [Silent Acceptance] | [Toolbox Talk
Fatigue] | [Frontline Leadership]
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@ v2-084 Stop Work Authority

Consensus Guidance & Behaviour & Culture

Definition: The formal program and responsibility
granted to all company and contractor personnel
to halt an operational task if they observe an
uncontrolled hazard or high hand-exposure
condition.

Technical Explanation: Stop Work Authority
(SWA) provides a formal mechanism to pause
tasks without fear of penalty. In hand safety, SWA
should be triggered when hands enter an
unshielded pinch zone, when distance tools are
missing, or when rigging configurations create a
caught-between risk. The task remains paused
until the team implements proper engineered
controls.

Why It Matters: It is a vital administrative tool, but
its effectiveness depends entirely on a company
culture that supports workers when they choose
to pause operations.

Industrial Examples:

- Arigger halting a heavy lift because the anti-
tangle taglines are missing from the staging
site.

- Aspotter pausing a pipe alignment task when
they notice an operator's fingers entering a
bolt-hole circle.

- An apprentice halting an automotive press
adjustment because the required ram lockout
pins are not in place.

[New Worker Hesitation] | [Exposure Control] | [Administrative
Controls] | [Safety Empowerment]
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@ v2-085 Crew Habit Loop

Consensus Guidance & Behaviour & Culture

Definition: The automated, subconscious
sequence of behaviors a field crew develops over
time to execute high-frequency manual tasks.

Technical Explanation: When a task is performed
thousands of times, the actions become
automatic muscle memory. If the initial training
included an unsafe step (e.g., catching a swinging
sling by hand), that action becomes an automatic
habit loop. The crew executes the movement
without conscious thought, bypassing risk
assessments completely.

Why It Matters: It shows that standard safety
warnings are often ineffective against deeply
embedded muscle memory, requiring physical,
engineered distance barriers to break the cycle.

Industrial Examples:

- Automatically reaching out with a bare palm to
catch a swinging crane hook assembly during
landing.

- Instinctively using a finger to clear a sand block
from a core box seam instead of using a tool.

- Snapping manual slips into place on a rotating
drilling pipe string using an unvetted hand
motion.

[Experienced Worker Trap] | [Inherited Unsafe Method] |
[Normalisation of Deviation] | [Muscle Memory]

HSF Industrial Hand Safety Encyclopedia

@ v2-086 Toolbox Talk Fatigue

Consensus Guidance & Behaviour & Culture

Definition: The loss of engagement and risk
awareness that occurs when workers are exposed
to repetitive, generic, or non-interactive pre-shift
safety briefings.

Technical Explanation: When pre-shift briefings
rely on generic checklists (e.g., "watch your
hands") rather than discussing specific task
movements, the crew tunes out. This routine
approach reduces risk awareness immediately
before work begins. Workers sign the compliance
sheet without evaluating actual hand exposures.

Why It Matters: It transforms a critical risk-
assessment opportunity into a compliance
checkbox, leaving teams unprepared for specific
frontline hazards.

Industrial Examples:

- Asupervisor reading a generic hand-safety
brief from a corporate sheet while the crew
stands disengaged.

- Signing off a pre-task safety form without
discussing the specific pinch points of a flange
alignment.

- Repeating the exact same "keep hands clear"
message for thirty consecutive days without
referencing the actual tools being used.

[Supervisor Signal] | [Normalisation of Deviation] | [Administrative
Controls] | [Pre-Task Briefings]
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@ V2087 Psychological Safety

Consensus Guidance & Behaviour & Culture

Definition: An shared belief held by members of a
work crew that the environment is safe for
interpersonal risk-taking, allowing individuals to
voice concerns without fear of negative
consequences.

Technical Explanation: In heavy industry,
psychological safety directly dictates whether
frontline operatives utilize stop-work authority or
report near-miss hand exposures. If an
environment punishes or ridicules workers for
flagging missing distance tools or pausing a fast-
paced line to locate an engineering control, the
reporting network fails, driving hand hazards
underground.

Why It Matters: Without this cultural barrier,
workers will choose to accept severe hand
exposure to avoid social friction, peer isolation, or
management disapproval.

Industrial Examples:

- Ashort-service operative stopping an active
tubular handling sequence because they notice
a hand placement violation, receiving active
verbal backing from the toolpusher.

- Afield technician logging a hand-pinch near-
miss on a stamping press without fearing a
formal performance reprimand.

- Arigger openly stating during a toolbox brief
that a newly introduced load control pole
configuration feels unwieldy under high wind
conditions.

[New Worker Hesitation] | [Stop Work Authority] | [Silent Acceptance]
| [Safety Culture]
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@ V2088 Safety Empowerment

Consensus Guidance & Behaviour & Culture

Definition: The formal transfer of authority and
administrative backing from enterprise executives
to frontline crews, enabling them to alter task
execution parameters to protect physical well-
being.

Technical Explanation: Safety empowerment
moves past passive compliance by equipping
personnel with the formal operational right to
manage their own risk interfaces. It gives workers
the contractual authority to alter standard
operational timelines if mandatory hand-
exclusion controls (e.g., non-slip hands-free hooks
or distance clamping tools) are missing from the
task environment.

Why It Matters: It converts frontline operators
from passive followers of safety rules into active
managers of their own hand-safety environments.

Industrial Examples:

- An offshore crane crew delaying a container
landing sequence for ten minutes to retrieve a
pair of specialized anti-tangle taglines from the
store.

- Ashipyard fabrication welder redesigning an
assembly jig on-site to incorporate a magnetic
holding plate that removes fingers from a
manual tack-weld line.

- Amaintenance tech purchasing an approved
aftermarket wrench extension tool using a
localized field safety budget voucher.

[Stop Work Authority] | [Operational Discipline] | [Frontline
Leadership]
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@ v2-089 Operational Discipline

Consensus Guidance & Behaviour & Culture

Definition: The systematic, unyielding execution
of established safe work practices, step-by-step
procedures, and tool usage mandates by every
member of an organization on every single shift.

Technical Explanation: Operational discipline
acts as the primary organizational defense against
the normalization of deviation. It requires
completing every task strictly according to safe
work instructions, regardless of production
delays, personal fatigue, or long familiarity with
the routine. In hand safety, it is demonstrated by
the consistent use of distance extensions even
during short, low-risk component checks.

Why It Matters: It eliminates personal choice from
safety execution, ensuring that engineered hand-
exclusion tools are deployed consistently rather
than left to individual operator discretion.

Industrial Examples:

- Amachinist checking a lathe spindle clearance
by executing a full physical lockout sequence,
despite knowing the adjustment takes under
ten seconds.

- Arigger walking 100 meters to retrieve a
designated push-pull stick for a routine load
land instead of utilizing a nearby loose rope.

- Asupervisor documenting a minor finger-pinch
first aid case with the exact same procedural
rigour as a lost-time incident investigation.

[Normalisation of Deviation] | [Crew Habit Loop] | [Administrative
Controls]
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@ v2-090 Frontline Leadership

Consensus Guidance & Behaviour & Culture

Definition: The direct safety oversight, behavioral
modeling, and active process reinforcement
executed by field-level supervisors, drillers,
toolpushers, and shop-floor foremen.

Technical Explanation: Frontline leaders dictate
the true, unwritten safety priorities of an
industrial facility. Because they control daily work
assignments and immediate job site rewards,
their personal actions and reactions to
workarounds carry more weight than corporate
safety manuals. Effective frontline leadership
requires actively calling out manual hand
shortcuts and praising proper distance tool
deployment.

Why It Matters: It serves as the primary
enforcement mechanism for hand safety doctrine
on the floor, converting high-level policy into daily
crew field behavior.

Industrial Examples:

- Afoundry foreman immediately stopping a
flask mating process when they observe a
worker guiding a cast box frame by hand.

- Adriller starting a pre-shift brief by inspecting
the wear conditions of the floor’s hands-free
push-pull pole inventory.

- A maintenance team supervisor intervening to
correct an inherited unsafe method being
passed down to a newly assigned apprentice.

[Supervisor Signal] | [Silent Acceptance] | [Pre-Task Briefing]
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@ V2091 Safety Culture

Consensus Guidance & Behaviour & Culture

Definition: The shared values, deep-seated safety
beliefs, operational assumptions, and behavioral
habits that dictate how an organization manages
risk when no one is watching.

Technical Explanation: Safety culture forms the
foundational environment within which all
behavioral and technical frameworks operate. A
positive hand safety culture treats human
extremities as irreplaceable biological assets and
views hand injuries as failures of engineering
process design, rather than blaming individual
operator carelessness.

Why It Matters: It dictates the long-term viability
of all technical safety implementations; if the
underlying culture prioritizes speed over safety,
expensive tool assets will be left unused in storage
racks.

Industrial Examples:

- A manufacturing firm shifting its safety
investment from reactive glove purchasing to
systematic, engineered process automation.

- Amulti-national drilling contractor completely
removing hand incident metrics from
supervisor bonus schemes to eliminate under-
reporting.

- An aluminum plant prioritizing an employee-
led hazard mapping project that evaluates 200
distinct hand exposure points across the
facility.

[Normalisation of Deviation] | [Psychological Safety] | [Operational
Discipline]
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@ v2-092 Pre-Task Briefing

Consensus Guidance [ operational Programmes

Definition: A formal, collaborative discussion
conducted by a work crew immediately prior to
executing a specific operational task to evaluate
hazard profiles and confirm tool deployment.

Technical Explanation: Unlike generic pre-shift
meetings, a high-utility pre-task briefing focuses
strictly on the immediate mechanical steps of the
upcoming job. The discussion deconstructs the
task sequence, explicitly identifying every pinch
point, closing gap, and line-of-fire risk zone. It
confirms exactly which engineered distance tools
or handling fixtures are required to keep hands
clear.

Why It Matters: It provides a final opportunity for
the crew to coordinate their actions, ensuring
everyone understands the safe boundaries of the
work zone before machinery starts.

Industrial Examples:

- Arigging crew gathering around a spreader bar
to map out hand positions and tagline anchor
lines prior to a heavy lift.

- A maintenance team reviewing a step-by-step
valve replacement plan to identify exactly
when hands must be withdrawn from the
flange circle.

- Apress change crew conducting a five-minute
on-site huddle to verify die clamping safety
protocols.

[Toolbox Talk Fatigue] | [Field-Level Risk Assessment] | [Task
Exposure Model]
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@ v2-093 Field-Level Risk Assessment

Consensus Guidance O operational Programmes

Definition: A dynamic, paper or digital hazard
assessment tool completed by frontline operators
directly at the work location to catch changing
site conditions before starting a task.

Technical Explanation: Field-Level Risk
Assessments (FLRAs) serve to bridge the gap
between high-level, corporate risk documents and
the actual, messy conditions of a shop floor or rig
deck. Operators use them to verify that fixed
safety parameters match current conditions,
auditing environmental factors like lighting,
grease build-up, tool availability, and nearby
simultaneous operations (SIMOPS).

Why It Matters: It forces workers to pause and
actively evaluate their physical work
surroundings, preventing teams from starting
complex tasks on autopilot.

Industrial Examples:

- Atechnician completing a digital safety card at
a pump station to verify that nearby high-
pressure lines are properly shielded.

- Arigger completing a written hazard review on
a marine deck to assess how sea-swell motion
alters cargo landing pinch points.

- Afoundry operator completing an on-site
checklist to verify that all mechanical guide
sleeves are clear of sand debris before a pour.

[Pre-Task Briefing] | [Dynamic Risk Assessment] | [Safety
Observation]
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@ v2-094 Dynamic Risk Assessment

Consensus Guidance [ operational Programmes

Definition: The continuous, real-time cognitive
process of identifying, evaluating, and responding
to changing hand hazards as a task unfolds.

Technical Explanation: Industrial environments
are highly volatile; static pre-task forms cannot
anticipate every operational shift. Dynamic risk
assessment requires operators to remain actively
aware of changing conditions mid-task, such as a
load shifting off-balance, a tagline knotting, or a
valve wrench slipping under load. It relies on
situational awareness to guide safe adjustments.

Why It Matters: It is a vital safety skill for
managing unexpected changes in the field,
helping workers decide when to stop a task and
reassess their approach.

Industrial Examples:

- Acrane spotter noticing a sudden wind shift
that expands a load’s swing path and
immediately instructing the crew to increase
their standoff distance.

- Atubular handler recognizing that a drill pipe is
sliding out of parallel on a storage rack and
instantly withdrawing their hands from the
path of motion.

- A machinist stopping a manual grinding
operation because an unusual tool vibration
suggests an internal grinding wheel fracture.

[Field-Level Risk Assessment] | [Line of Fire] | [Stop Work Authority]
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@ v2-095 Safety Observation

Consensus Guidance O operational Programmes

Definition: The formal act of monitoring a field
task in progress to document safe operating
behaviors, flag hazardous shortcuts, and provide
corrective feedback on hand exposure.

Technical Explanation: Observation programs
track how safety procedures are applied in real-
world field conditions. Observers watch a specific
task loop, noting whether the crew uses required
distance tools or places hands directly inside
pinch zones. The resulting data helps safety teams
identify where safe operating procedures are
failing or where training needs improvement.

Why It Matters: It provides objective, field-based
behavioral data that exposes latent process risks
and hidden workaround habits before they cause
an incident.

Industrial Examples:

- Asafety specialist logging a field observation
report tracking the consistent use of push-pull
wands during steel coil transfers.

- A peer-to-peer observer noting a teammate
wrapping a tagline around their palm and
correcting the behavior on-site.

- Aplant manager conducting a structured walk-
through to audit how machine guarding
compliance is maintained across a press bay.

[Silent Acceptance] | [Behaviour-Based Safety] | [Leading Indicators]
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@ v2-096¢ Behaviour-Based Safety

Consensus Guidance [ operational Programmes

Definition: An administrative safety methodology
that focuses on tracking, modeling, and modifying
the observable safety actions and daily habits of
workforce personnel.

Technical Explanation: Behaviour-Based Safety
(BBS) programs rely on peer observations and
positive reinforcement to build safe habits. In
hand safety, BBS systems monitor indicators like
proper glove selection or correct tool gripping
techniques. However, BBS systems can fail if they
focus too heavily on worker behavior while
ignoring the need for underlying engineering
improvements.

Why It Matters: While useful for building basic
safety habits, it must be combined with robust
engineering controls to ensure workers aren't

blamed for flawed equipment designs.

Industrial Examples:

- Implementing a peer-led observation scorecard
system to track hand safety compliance across
an automotive assembly line.

- Using a digital safety dashboard to log and
display the weekly percentage of hands-free
lifts completed on a marine vessel deck.

- Conducting team feedback sessions to review
how tool storage adjustments impact daily
push-pull pole compliance.

[Safety Observation] | [Crew Habit Loop] | [Administrative Controls]
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@ V2097 Leading Indicators

Consensus Guidance nl Safety Metrics & Standards

Definition: Proactive, predictive metrics used to
track safety activities, barrier strength, and hand-
exposure reduction efforts before an incident
occurs.

Technical Explanation: Leading indicators track
active risk reduction actions rather than waiting
forinjuries to occur. Examples include measuring
the frequency of hand-safety tool audits, the
completion rate of pre-task briefings, or the
percentage of tasks converted to hands-free
operations. High scores in these metrics strongly
correlate with lower long-term incident rates.

Why It Matters: It gives safety teams a proactive,
real-time look at risk, allowing them to fix process
weaknesses before they lead to recordable hand
injuries.

Industrial Examples:

- Logging the total number of frontline hand-
exposure mapping audits completed across a
refinery turnaround.

- Tracking the weekly percentage of crane lifts
executed using approved anti-tangle taglines
rather than manual handling.

- Measuring crew participation rates in
specialized hands-free tool competency
validation training.

[Lagging Indicators] | [Hand Safety Mapping] | [Task Exposure Model]
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@ V2098 Lagging Indicators

Consensus Guidance nl Safety Metrics & Standards

Definition: Reactive safety metrics that measure
historical performance outcomes, tracking
injuries and incidents that have already occurred.

Technical Explanation: Lagging indicators track
past failures, compiling statistics like Total
Recordable Incident Rates (TRIR), Lost Time
Injuries (LTIs), and first aid cases. While these
metrics are required for national regulatory
compliance and corporate benchmarking, they
offer no real-time data on current field risks or
ongoing hand-exposure trends.

Why It Matters: Relying solely on these metrics
can create a false sense of security, as a low injury
rate can easily mask high levels of daily hand
exposure on the shop floor.

Industrial Examples:

- Compiling an annual corporate report tracking
total lost-time hand injuries across all regional
manufacturing sites.

- Assessing a facility’s historical hand incident
severity score over a trailing five-year window.

- Reviewing a monthly facility log detailing the
exact frequency of finger-laceration first aid
treatments.

[Leading Indicators] | [Recordable Hand Injury] | [Lost Time Injury
(L]
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@ v2-099 Hand Safety Mapping

HSF Framework ul HSF Frameworks & Doctrine

Definition: An HSF framework metric used to
systematically identify, evaluate, and categorize
hand-exposure points across specific industrial
tasks and facility workspaces.

Technical Explanation: Hand Safety Mapping
(HSM] serves as an evaluation framework that
scores tasks based on weight profiles, material
properties (e.g., slickness, temperature), cycle
frequency, and proximity to pinch zones. The
resulting numeric score helps safety teams
identify where legacy workflows force manual
handling, guiding the targeted selection of
engineered distance tools.

Why It Matters: Within the HSF framework, it
replaces subjective hazard identification with a
standard, data-driven system to guide tool
procurement and process design.

Industrial Examples:

- Conducting a facility-wide audit to map 50
distinct hand-exposure nodes across an
integrated steel finishing plant.

- Utilizing HSM formulas to calculate the
proximity risk profile of a drilling floor pipe-
stabbing task loop.

- Developing a visual hazard heatmap of an
aluminum foundry press floor based on task-
specific exposure mapping.

[Task Exposure Model] | [The Last Few Inches Problem™] | [The
Distance Principle™]
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@ v2-100 Task Exposure Model

HSF Framework ul HSF Frameworks & Doctrine

Definition: An HSF framework model that maps
out the specific points during an industrial task
where an operator's hands intersect with
mechanical hazard vectors.

Technical Explanation: The model deconstructs
routine industrial tasks into discrete step-by-step
movements. Rather than evaluating a task
broadly (e.g., "rigging"), it pinpoints the exact
micro-windows where exposure occurs, such as
sliding a shackle pin into place. This detailed
breakdown allows safety trainers to identify
precisely where distance tools or process
adjustments are required.

Why It Matters: It helps teams move past generic
safety warnings, providing a clear roadmap to
eliminate hand exposure at the exact moments of
highest risk.

Industrial Examples:

- Breaking down a mould box mating task to
identify "the last few inches problem" as the
peak exposure point.

- Deconstructing a pipe stabbing sequence to
map hand positions relative to the moving
elevator path.

- Evaluating a steel coil banding routine to
pinpoint exactly when fingers approach sharp
metal edges.

[Hand Safety Mapping] | [The Last Few Inches Problem™] | [The
Distance Principle™] | [Operational Doctrine]
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Jack-Up Rig Drill Floor

V2-101 .
® Dynamics

Industry Practice Injury Mechanism

Definition: The combination of mechanical
movements, pipe handling operations, and
platform vibrations that creates hand exposure on
the work floor of a mobile offshore drilling unit.

Technical Explanation: Jack-up rigs operate with
dense equipment layouts where pipe handlers,
iron roughnecks, and rotary components move
within a constrained footprint. Because the
platform is elevated over the sea, wind loading
and structural harmonics add unpredictability to
suspended loads. Hands are exposed when
operators manually intervene to correct tubular
positions or adjust slips while machinery is active.

Why It Matters: These dynamics mean that static
clearances change rapidly. Workers who rely on
physical strength to steady components are easily
caught between moving drill floor tooling and
stationary offshore steel.

Field Limitations: Traditional administrative
boundaries fail when weather changes alter
equipment behavior, or when heavy mud
accumulation reduces the slip-resistance of
manual handling zones.

Industrial Examples:

- Hands trapped between a moving iron
roughneck assembly and a stationary casing
stump during high winds.

- Fingers pinched when manual slips settle
unevenly into the rotary bowl due to structural
platform vibration.

- An operator's palm crushed while attempting
to steady a swinging mud bucket tool against
the drill floor bulkhead.

[Rotary Table Hand Hazard] | [Casing Running Hand Hazard] | [Line
of Fire] | [Pinch Point]
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@ v2-102 Tubular Tail Guide Task

Industry Practice Industrial Task

Definition: The operational task of manually or
mechanically steering the lower, trailing end of a
long drill pipe, casing joint, or drill collar while it is
moved by a crane from a storage rack to the
catwalk or drill floor.

Technical Explanation: Long tubular components
are flexible and prone to unexpected pivot swings
when lifted. The tail guide task requires
maintaining directional control of the un-slung
end to prevent it from striking personnel or
structures. If workers use their hands directly on
the pipe body, sudden crane movement or wind
changes can pull them into a trap zone.

Why It Matters: This task is a major cause of open-
palm crushing injuries, as ground crews often try
to physically push or catch the pipe end instead of
using a rigid mechanical extension.

Field Limitations: Manual tail guiding becomes
impossible to perform safely if the tubular has
grease or drilling mud on its surface, as workers
increase their grip force and reduce their reaction
speed.

Industrial Examples:

- Grabbing the threaded pin end of a 40-foot drill
pipe to guide it onto the V-door ramp.

- Using an open palm to push the end of a heavy
casing joint to prevent it from hitting a storage
rack.

- Attempting to manually arrest the lateral pivot
swing of an offshore drill collar during a crane
transit sequence.

[Tubular Stabbing Exposure] | [Push-Pull Tool] | [Line of Fire] |
[Caught-Between Incident]
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Choker Hitch Tightening

V2-103
® Exposure

Consensus Guidance Injury Mechanism

Definition: The pinch and crush risk created when
a synthetic sling, wire rope, or chain slung around
a load tightens down into a secure choker
configuration during a lift sequence.

Technical Explanation: A choker hitch works by
wrapping a sling around a load and passing one
eye through the other. As the crane takes the
weight, the loop slides down to grip the load
tightly. Hand exposure occurs if a rigger manually
pushes the sliding eye down or adjusts the sling
position while the crane line is tensioning.

Why It Matters: The force applied by a tightening
sling can crush fingers or avulse tendons rapidly,
as the closing gap between the rigging material
and the load body has zero clearance.

Field Limitations: This hazard cannot be solved
by wearing cut or impact gloves, because the
mechanical leverage of the crane hoist bypasses
the defensive padding of personal protective
equipment.

Industrial Examples:

- Fingers caught when a wire rope choker hitch
snaps flat against a structural steel beam as the
lift begins.

- Manually sliding a synthetic web sling collar
down a pipe body while the crane operator
takes up line slack.

- Placing hands near the master link eye of a
chain sling as it cinches tightly around a stack
of raw timber planks.

[Rigging Operations] | [Pinch Point] | [Suspended Loads] | [Released
Tension]
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@ v2-104 Marine Deck Cargo Securing

Industry Practice Industrial Task

Definition: The task of lashing, chaining, or
pinning transport containers, baskets, and
equipment skids to a vessel deck to prevent
shifting during transit.

Technical Explanation: Cargo securing requires
workers to operate in tight clearances between
adjacent containers or between containers and
the vessel bulwark. Tasks involve manual
tensioning of turnbuckles, hammering lashing
bars, and inserting locking pins. Swell-induced
vessel movement can cause cargo to shift slightly,
turning static clearances into sudden pinch zones.

Why It Matters: Hand injuries occur frequently
during this task because workers must apply high
manual force to heavy tensioning devices while
positioned inside restricted escape routes.

Field Limitations: Standard lashing tools can slip
off greasy deck pad-eyes or tensioning nuts under
high manual torque, causing the worker’s
knuckles to strike nearby structural steel.
Industrial Examples:

- Hammering a tight lashing bar into a container
corner casting with fingers resting on the
container wall.

- Rotating a heavy steel turnbuckle manually
while positioned between two tightly spaced
offshore cargo baskets.

- Inserting a locking twistlock pin into a deck
foundation shoe while the vessel experiences
heavy sea roll.

[Marine Deck Pinch Zone] | [Struck-Against] | [Knuckle] | [Caught-
Between Incident]
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Slugging Wrench Retaining
@ v2-105 Clip

Industry Practice Control Method / Tools

Definition: A mechanical safety device designed
to lock an industrial striking wrench onto a hex
nut, preventing the tool from falling off or
displacing when struck by a sledgehammer.

Technical Explanation: Slugging wrenches are
prone to rebounding or slipping off a nut during
heavy impacts. Traditional methods require a
worker to hold the wrench flush by hand, placing
their fingers in the direct line-of-fire of the
hammer. A retaining clip uses spring tension,
magnetic arrays, or mechanical collars to hold the
wrench in place automatically, removing the need
for manual stabilization.

Why It Matters: This tool prevents severe hand
injuries by eliminating the need for an assistant to
hold striking tools manually during high-torque
bolting.

Field Limitations: Retaining clips may fail to seat
securely if the target nut is heavily deformed,
rusted, rounded off, or if the wrench size does not
perfectly match the fastener dimensions.

Industrial Examples:

- Snapping a magnetic retaining clip onto a 2-
inch striking wrench before executing heavy
vertical hammer blows.

- Utilizing a spring-loaded collar clip to hold a
slugging wrench flush on a vertical pipeline
flange nut.

- Deploying a threaded retaining pin holder to
secure a striking tool during high-torque
turbine casing maintenance.

[Spanner Holder] | [Manual Hammer Misstrike] | [Active Engineered
Distance Control] | [Flange Alignment Exposure]
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@ v2-106 Valve Wheel Key Slip

Consensus Guidance Injury Mechanism

Definition: The sudden displacement of an
unapproved or poorly fitted leverage bar from an
industrial valve handwheel rim during high-torque
manual operations.

Technical Explanation: When workers use non-
vetted tools (like an "F-key" or standard pipe
wrench) to crack open a seized valve, the tool
relies on a small point of contact on the wheel
rim. If the operator applies high force and the tool
slides or the wheel breaks, the stored energy is
released rapidly. The operator’s hand continues
along its path of motion, striking adjacent pipes,
structural columns, or valve stems.

Why It Matters: This mechanism is a common
cause of deep knuckle cuts and broken hand
bones, as the worker's full body weight
accelerates their hand into a hard obstacle.

Field Limitations: Standard handwheel keys do
not lock onto the rim, meaning they can slip if the
valve wheel is slick with oil, grease, or marine salt
encrustation.

Industrial Examples:

- Apipe wrench slipping off a seized 12-inch
refinery valve handwheel, driving the worker’s
knuckles into a sharp pipe support.

- An unvetted steel bar sliding off a water
manifold wheel rim, throwing the operator's
hand into an adjacent valve stem.

- A manual valve key fracturing under heavy
torque, causing the operator to strike their
hand against a concrete bulkhead.

[Valve Operation Exposure] | [Struck-Against] | [Knuckle] | [Gross
Motor Control]
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Bearing Induction Heater

V2-107
® Contact

Consensus Guidance Injury Mechanism

Definition: The thermal safety risk created when
an operator’s gloved or bare hand contacts an
industrial bearing or induction heating element
during thermal expansion fitting.

Technical Explanation: Induction heaters use
electromagnetic fields to heat inner bearing rings
rapidly to temperatures often exceeding 110°C,
expanding the metal for an interference fit.
Because the tool does not show visible signs of
heat (like glowing or smoke), operators often
misjudge the temperature. Touching the heated
bearing manually to check alignment transfers
extreme heat to skin tissue rapidly.

Why It Matters: This mechanism causes severe
contact burns and tissue damage, as standard
work gloves can melt or absorb and hold the heat
against the skin.

Field Limitations: Thermal gloves reduce heat
transfer but can limit the finger dexterity needed
to align precision bearings, temptingly leading
workers to use thinner, unsafe gloves.

Industrial Examples:

- Reaching down to manually grab a 200mm
bearing immediately after its induction heating
cycle finishes.

- Adjusting a heated roller bearing on an
induction support cone with fingers touching
the active metal face.

- Experiencing skin burns when a thin rigger
glove melts after contacting a hot bearing inner
ring during a shaft installation.

[Thermal Burn] | [Bearing Installation Exposure] | [Precision Grip] |
[Maintenance Activities]
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@ v2-108 Die Lifter Pin Pinch

Consensus Guidance Injury Mechanism

Definition: The closing gap hazard located
between a stamping die shoe plate and the
spring-loaded or hydraulic lift pins embedded
within a machine press bolster bed.

Technical Explanation: Die lifter pins project
upward from the press bed to raise heavy die sets
slightly, allowing them to slide out smoothly
during tool changes. When a die is clamped or the
press ram descends, the gap between the heavy
tool base and the lifter pin seat closes under high
pressure. If an operator places their fingers
beneath the die shoe plate to clear scrap or adjust
alignment, the tissue is trapped.

Why It Matters: This zone is a zero-clearance trap
that can cause severe flattening of digits and
partial digit loss if an accidental drop or pressure
loss occurs.

Field Limitations: Physical access constraints
inside the press bed often prevent the installation
of permanent guards around lifter pins, requiring
workers to rely strictly on distance tool
extensions.

Industrial Examples:

- Placing fingers beneath a 3-tonne stamping die
shoe while checking the operation of an
embedded hydraulic lift pin.

- Hand-clearing metal scale from around a
spring-loaded die lifter pin while the upper die
set is unbolted but suspended.

- Aworker's finger trapped when an un-shored
die set drops onto a lifter pin due to a crane
hoist micro-slip.

[Die Handling Exposure] | [Pinch Point] | [Crush Zone] | [Heavy Die
Clamping]
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Va106 Sheet Metal Bending Brake
® 2109 1) iake

Consensus Guidance Injury Mechanism

Definition: The narrowing pinch zone located
between the upper clamping beam and the lower
bending die of a manual or powered sheet metal
folding brake machine.

Technical Explanation: Bending brakes shape
metal sheets by clamping the material flat with an
upper beam before a folding apron rotates to
bend the edge. Hand exposure occurs when
operators hold the metal sheet close to the
clamping line to guide or gauge short blanks.
When the clamping beam drops, it exerts high
mechanical or hydraulic force to secure the sheet,
trapping any fingers inside the intake perimeter.

Why It Matters: This zone represents a common
risk area for deep finger crushing and fractured
digits, as operators often focus on the folding
edge while ignoring the clamping hazard.

Field Limitations: Standard light curtains can be
difficult to use effectively when processing small,
complex sheet blanks that require operators to
stand close to the tool face to hold the material.

Industrial Examples:

- Guiding a narrow 2mm aluminum sheet blank
into a hydraulic brake manually with fingers
within the beam path.

- Holding a short steel plate flush against the
back-gauge pins as the upper clamping tool
descends.

- Fingers pinched when a sheet metal
component kicks upward rapidly during the
rotation of a manual folding apron.

[Pinch Point] | [Machine Interaction] | [Material Stacking Exposure] |
[Steel & Aluminium Processing]
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@ 2110 Shackle Bow Trapping

Consensus Guidance Injury Mechanism

Definition: The moving pinch hazard located
inside the curved interior space (bow) of a lifting
shackle where a crane hook, master link, or wire
rope sling settles under load.

Technical Explanation: Rigging operations require
connecting crane hooks to load pad-eyes using
shackles. As the crane lifts the assembly, the
connecting links slide along the inside of the
shackle bow until they reach their seat point. If an
operator keeps their hand on the shackle body to
stabilize it during this take-up phase, their fingers
can become trapped between the moving metal
interfaces.

Why It Matters: This mechanism causes frequent
fingertip crush injuries and broken hand bones, as
riggers often treat the shackle as a safe handhold
while the rigging line is being tensioned.

Field Limitations: Shackles must remain free to
pivot during a lift, meaning they cannot be fitted
with fixed safety shields or permanent mechanical
guards.

Industrial Examples:

- Fingers crushed inside a 5-tonne bow shackle
as a crane hook slides to its seat point during
line tensioning.

- Gripping the body of a wide-mouth shackle
manually to steady it while an overhead crane
takes up wire sling slack.

- Hand trapped within a shackle bow when a

suspended load shifts laterally on a staging
deck.

[Rigging Operations] | [Pinch Point] | [Suspended Loads] | [Hands-
Free Hook]
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@ v2-111 Pipe Rack Layer Trap

Consensus Guidance Injury Mechanism

Definition: The closing gap hazard located
between horizontal tiers or layers of steel tubulars
as they are stacked, organized, or stored on
industrial pipe racks.

Technical Explanation: Tubular materials are
stored in layers on storage racks, separated by
wooden skids or steel pin bars. When loading or
unloading pipes via crane or pipe handlers,
individual joints can roll, slide, or drop out of
square alignment. Hand exposure occurs when
workers reach between layers to place wooden
spacers, clear debris, or attach rigging slings
manually.

Why It Matters: This zone creates serious caught-
between and static crushing hazards, as rolling
pipes can trap the palm structure against rigid
rack supports or adjacent tubular layers.

Industrial Examples:

- Reaching between two horizontal layers of 8-
inch casing pipes to place a wooden spacer
block by hand.

- Hand trapped when a drill pipe joint rolls
unexpectedly on a storage rack tier due to an
uneven rack base.

- Fingers pinched between a descending line
pipe section and the stationary tubular layer
beneath it.

[Pipe Rolling Exposure] | [Pipe & Tubular Handling] | [Caught-
Between Incident] | [Crush Zone]
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@ v2-112 Valve Bonnet Gland Shear

Consensus Guidance Injury Mechanism

Definition: The moving pinch zone located
between a rising industrial valve stem, its manual
yoke indicator, and the fixed gland packing nut
assembly during valve actuation.

Technical Explanation: Large gate and globe
valves feature threaded stems that move upward
or downward through the bonnet housing as the
handwheel is turned. This movement creates a
dynamic shear and pinch hazard between the
rising threads and the fixed edges of the valve
yoke structure. Hand exposure occurs if operators
rest their hands on the valve body for balance or
leverage while turning the handwheel.

Why It Matters: This mechanism can cause severe
finger lacerations and joint crushing, as the
mechanical leverage of the valve handwheel
generates high axial force along the stem.

Industrial Examples:

- Resting a hand on a large gate valve yoke while
turning the handwheel, trapping a finger
against the rising stem threads.

- Reachinginto the open bonnet area of a
moving manifold valve to clear grease build-up
by hand.

- Fingers pinched when a rising stem valve
operates automatically via a remote pneumatic
actuator while a technician is inspecting the
gland.

[Valve Operation Exposure] | [Shear Point] | [Machine Interaction] |
[Valve & Hose Operations]
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@ v2-113 High-Pressure Hose Whip

Consensus Guidance Injury Mechanism

Definition: The uncontrolled, violent flailing
motion of a flexible pneumatic or hydraulic hose
following a coupling failure or connection break
under operational pressure.

Technical Explanation: Flexible hoses carry fluids
or gases under high pressure (often exceeding
3,000 psi). If a connection coupling fails, the
stored pneumatic or hydraulic energy converts
into rapid kinetic movement, causing the loose
hose end to whip forcefully through the
surrounding space. Hand exposure occurs when
operators work near unshielded lines or attempt
to catch a failing hose manually.

Why It Matters: This mechanism causes severe
impact trauma, deep lacerations, and broken
hand bones, as the loose metal coupling end acts
like a high-velocity projectile.

Field Limitations: Standard hose materials
degrade when exposed to UV light, ozone, and
grease, making visual integrity inspections
difficult without pressure testing.

Industrial Examples:

- Ahydraulic line coupling breaking during a tool
operation, causing the whipping hose to strike
an operator's hand.

- Attempting to grab a flailing compressed air
line manually after a quick-disconnect fitting
fails on a workshop floor.

- Hand struck by a high-pressure water blasting
hose that breaks free from its lance attachment
during cleaning.

[Pneumatic Energy] | [Hydraulic Energy] | [Stored Energy] | [Valve &
Hose Operations]

HSF Industrial Hand Safety Encyclopedia

@ V2114 Coil Core Spring Back

Consensus Guidance Injury Mechanism

Definition: The sudden, uncontrolled expansion
or outward uncoiling of a rolled steel or aluminum
coil when its securing transport bands are cut or
fail.

Technical Explanation: Coiled sheet metal stores
significant elastic potential energy introduced
during the cold-rolling and winding processes.
The metal sheets are held in shape by high-tensile
steel banding straps. When an operator cuts these
bands manually to prepare the coil for processing,
the outer layers of the metal can spring outward
forcefully if the tension is released incorrectly.

Why It Matters: This mechanism carries a serious
risk of deep lacerations and blunt-force hand
trauma, as the sharp metal edge moves rapidly
along an unpredictable path.

Field Limitations: Standard manual strap-cutters
force the operator to stand close to the coil face,
placing their arms and hands directly inside the
path of potential expansion.

Industrial Examples:

- Cutting the final transport strap on a cold-
rolled steel coil, causing the outer layer to
spring outward and strike the operator's hands.

- Hand cut when aslit steel band breaks
prematurely during coil handling on a
warehouse floor.

- An operator struck by the sharp leading edge of
an aluminum coil that uncoils unexpectedly
during a mandrel loading sequence.

[Steel Coil Banding Exposure] | [Coil Handling] | [Stored Energy] |
[Steel & Aluminium Processing]
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Foundry Flask Clamping

V2-115 .
® Hinge

Consensus Guidance Injury Mechanism

Definition: The closing pinch hazard located
within the pivot points and link pins of manual
toggle or heavy hydraulic clamps used to secure
sand molding flasks together.

Technical Explanation: To prevent molten metal
from leaking along the seam during a pour, upper
and lower foundry flasks must be clamped tightly
together. Workers apply high-torque manual
toggle clamps or activate local hydraulic clamps
along the flask rim. The pivot hinges of these
clamping systems move rapidly through an arc,
creating a high-force pinch zone with zero
clearance.

Why It Matters: This high-frequency task is a
common cause of finger pinch injuries and
thumbnail fractures, as operators often guide the
clamp jaw by hand while forcing the lever closed.

Field Limitations: Flask clamps are exposed to
extreme heat and loose sand, which can wear
down components and cause hinges to bind or
snap open unexpectedly under load.

Industrial Examples:

- Forcing a manual flask toggle clamp closed
with an open palm, trapping a finger inside the
inner hinge pivot.

- Hand pinched when a hydraulic flask clamp
cycles automatically on an automated molding
line casting conveyor.

- Aworker's finger trapped when a worn flask
clamp snaps open forcefully due to internal
sand pressure during a pour.

[Foundry Flask Pin Mating] | [Mould Box Handling] | [Pinch Point] |
[Foundries & Heavy Casting]
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Induction Furnace Spout
Maintenance

@ v2-116

Industry Practice Industrial Task

Definition: The manual process of scraping,
patching, and applying refractory lining material
to the pouring lip or spout of a primary metal
melting furnace.

Technical Explanation: The pour spout guides
molten metal from the furnace core to the transfer
ladle and requires regular cleaning and repair to
fix slag erosion. Workers operate close to the open
furnace throat using scrapers, chisels, and
pneumatic rammers to apply refractory clay.
Hazards include residual radiant heat, sharp
metal encrustations, and confined workspace
clearances.

Why It Matters: This task introduces high
frequencies of hand cuts and skin burns, as
operators work inside tight areas where tools can
slip against sharp, solidified metal burrs.

Field Limitations: Spout geometry varies by
furnace model, making it difficult to standardize
automated repair systems and requiring workers
to perform manual tool adjustments.

Industrial Examples:

- Scraping solidified iron slag from a furnace
pour spout using a hand chisel with fingers
near sharp metal lips.

- Manually smoothing raw refractory paste onto
a hot furnace lip while wearing leather work
gloves.

- Knuckles struck against a furnace support
frame when a manual descaling tool slips off a
hard slag inclusion.

[Induction Furnace Skimming Exposure] | [Thermal Burn] | [Struck-

Against] | [Foundries & Heavy Casting]
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@ v2-117 Cast Billet Inspection Slat

Consensus Guidance Injury Mechanism

Definition: The moving pinch hazard located
between steel conveyor slats, chain drives, or
roller beds used to transport heavy raw billets
through quality inspection stations.

Technical Explanation: Billets move sequentially
down processing conveyor beds through
ultrasonic or surface inspection zones. Conveyor
frames use interlocking steel slats or heavy rollers
driven by high-torque electric motors. Hand
exposure occurs when operators reach onto the
moving bed to tag billets, clear metal scale, or
adjust locating sensors manually.

Why It Matters: This mechanism represents a
serious risk for hand entrapment and deep crush
trauma, as conveyor drive lines lack proximity-
stop sensors.

Field Limitations: /nspection lines require open
physical access for scanning devices, which limits
where fixed mesh enclosures or hard safety
barriers can be installed.

Industrial Examples:

- Placing a hand on a moving conveyor slat to
clear a piece of mill scale as a 1-tonne billet
approaches.

- Fingers pinched between a rolling aluminum
billet and the fixed side guard rail of an
inspection table conveyor.

- Reachinginto an active conveyor chain drive
manually to adjust a proximity sensor bracket.

[Billet Turning Exposure] | [Machine Interaction] | [Nip Point] | [Steel
& Aluminium Processing]
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@ v2-118 Aluminium Sow Casting Line

Industry Practice Injury Mechanism

Definition: The group of hand hazards
encountered during the pouring, skim-clearing,
cooling, and stacking of large, open-mold
aluminum blocks (sows) within a smelting facility.

Technical Explanation: Aluminium sows are large
blocks weighing from 500kg to over a tonne, cast
in open steel molds on inline tracking lines. Hand
exposure is concentrated around manual dross
skimming tasks, sample dipping, and securing
heavy lifting tongs or crane hooks to finished
blocks. Hazards include extreme radiant heat,
molten metal splinters, and heavy-mass pinch
points.

Why It Matters: ** This processing block causes
frequent skin burns and finger crush injuries, as
workers manually interact with heavy loads and
high-temperature materials under tight cycle
schedules.

Industrial Examples:

- Skimming dross from an active 1-tonne sow
mold cavity using a short manual hand scraper
tool.

- Attaching heavy mechanical lifting tongs to a
hot aluminum sow block with fingers near the
closing jaw tracks.

- Hand pinched between two finished sow
blocks during crane stacking operations on a
warehouse floor.

[Thermal Burn] | [Suspended Loads] | [Anode Rod Mating Exposure] |
[Steel & Aluminium Processing]
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Ladle Trunnion Linkage

V2-119
® Interface

Consensus Guidance Injury Mechanism

Definition: The heavy-mass pinch zone located
between the support pins (trunnions) of a molten
metal ladle and the massive crane bail hooks or
lifting beams used to transport it.

Technical Explanation: Ladle trunnions are large
solid steel cylinders projecting from the ladle shell
that mate with the heavy hooks of a ladle crane.
During engagement or lift-off, the crane hook
slides over the trunnion radius to take the weight.
If an operator places their hands on the trunnion
or hook interface to guide the alignment
manually, they enter a high-force trap zone.

Why It Matters: This interface is a high-risk zone
for severe crush trauma, as the high mass of the
casting ladle can crush human tissue completely if
any micro-slippage occurs.

Field Limitations: High temperatures around
active casting ladles prevent the use of standard
electronic proximity sensors or delicate
mechanical alignment guides.

Industrial Examples:

- Guiding a 50-tonne ladle crane hook onto a
furnace trunnion pin manually with fingers on
the hook interior track.

- Hand trapped within the trunnion linkage
space when an empty casting ladle shifts on its
floor stand support.

- Placing hands on a ladle support arm to check
alignment during a crane lowering sequence.

[Ladle Tilting Gear Catch] | [Pinch Point] | [Suspended Loads] |
[Foundries & Heavy Casting]
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@ v2-120 Structural Steel Drifting Task

Industry Practice Industrial Task

Definition: The manual process of driving a
tapered steel drift pin through misaligned bolt
holes in structural steel connections using a heavy
hammer to force the holes into alignment.

Technical Explanation: Drifting is common during
steel erection when structural beams, column
splices, or gusset plates do not line up perfectly.
Workers insert a drift pin and hit it with a
sledgehammer or pneumatic impact tool. Hand
exposure occurs when workers hold the pin body
manually to start it, placing their hand directly in
the line-of-fire of a hammer misstrike or tool
deflection.

Why It Matters: This task is a major cause of
serious finger fractures and tuft trauma, as
workers choose to hold impact tooling by hand
instead of using a rigid mechanical holder.

Field Limitations: Bolt holes are often located in
tight structural corners or overhead locations
where deploying standard long-handled pin
holders can be difficult due to space constraints.

Industrial Examples:

- Holding a 1-inch tapered drift pin with bare
fingers while hitting it with a 4-pound manual
safety hammer.

- Knuckles struck by a sledgehammer deflection
during heavy drifting operations on an
overhead beam splice connection.

- Hand pinched between a structural steel plate
and a shifting drift pin body during a hammer
strike sequence.

[Bolt Hole Alignment] | [Drift Pin Holder] | [Manual Hammer
Misstrike] | [Material Positioning]
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@ v2-121 Mill Roll Housing Clearance

Consensus Guidance Injury Mechanism

Definition: The confined space hazard profile
found inside the internal support frame (housing)
of a rolling mill stand where forming rolls,
bearings, and chocks are nested.

Technical Explanation: Roll housings are rigid,
heavy steel frameworks designed to hold forming
rolls under high pressure. During mill
maintenance or clean-outs, technicians must
reach deep into the housing cavity to clear metal
scale, inspect grease lines, or adjust wear plates.
The tight spacing between internal mill frames
and stationary structures creates severe clearance
traps.

Why It Matters: Reaching into these confined
mechanical cavities can lead to severe hand
trapping and crush injuries if components shift or
residual hydraulic pressure is released
unexpectedly.

Field Limitations: The compact design of rolling
mill stands limits internal visibility and access,
making it difficult to use standard long-reach
extension tools for clean-out tasks.

Industrial Examples:

- Reaching into a cold-rolling mill housing cavity
to manually clear a strip of jammed metal scrap
from the roll neck.

- Hand trapped between a heavy roll bearing
chock and the internal housing wall during a
roll change sequence.

- Fingers pinched when an internal hydraulic
wear plate shifts slightly during manual grease
line inspections.

[Roll Change Alignment] | [Confined Space Operational Risks] |
[Crush Zone] | [Steel & Aluminium Processing]
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@ v2-122 Scrap Metal Magnet Release

Consensus Guidance Injury Mechanism

Definition: The unguided gravitational drop
hazard created when an industrial lifting
electromagnet is de-energized to release a load of
loose metal scrap into a storage bunker or
processing hopper.

Technical Explanation: Scrap magnets use high
electrical currents to lift tons of loose iron, steel
plates, or trimmings. When the operator turns off
the magnet, the magnetic flux collapses rapidly,
releasing the entire load under gravity. Hand
exposure occurs if ground crews operate close to
the drop path to guide the magnet or sort scrap by
hand.

Why It Matters: This mechanism represents a
serious risk for crushing trauma and puncture
wounds, as shifting, loose scrap metal can spread
outward beyond the direct drop path.

Field Limitations: Scrap metal shapes are
irregular and unpredictable, making it difficult to
establish a single, standard safety boundary
radius for ground crews.

Industrial Examples:

- Standing near a scrap hopper with an open
palm on the magnet shell as a load of jagged
steel plate is released.

- Hand struck by a falling piece of steel rebar that
slides off a scrap magnet cluster before the
main release cycle.

- Fingers pinched when loose, unguided scrap
shifts laterally on a storage floor as a lifting
magnet is positioned.

[Struck-By Hazard] | [Magnetic Handling Tool] | [Dropped Object] |
[Manual Handling and Materials]
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@ v2-123 Core Sand Ramming Intake

Industry Practice Injury Mechanism

Definition: The hand hazard environment present
around the reciprocating head of a pneumatic or
manual compacting tool (rammer) used to
compress sand inside a foundry core box or mold
flask.

Technical Explanation: Rammers use rapid,
repeating downward strokes to pack sand tightly
around patterns, ensuring mold stability.
Operators guide the heavy tool body with both
hands close to the compacting head. Hand
exposure occurs when workers reach into the
mold cavity with one hand to adjust sand levels or
position reinforcement wires while the ramming
tool is active or live.

Why It Matters: This zone can cause severe bone
bruising, skin abrasions, and finger fractures if the
tool head hits the operator's hand against a rigid
mold wall.

Field Limitations: Ramming requires constant
visual tracking and manual tool adjustment to
maintain even sand density, which limits the use
of fixed safety guards around the tool head.

Industrial Examples:

- Reaching into a mold box to reposition a chill
plate manually while operating a pneumatic
rammer with the other hand.

- Aworker's finger struck by a reciprocating
rammer head during sand packing tasks along
atight core box seam.

- Knuckles bruised when a pneumatic ram tool
kicks back forcefully after hitting a hard metal
pattern inclusion.

[Foundry Core Box Assembly]
[Foundries & Heavy Casting]

[Tool Impact] | [Gross Motor Control] |
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@ v2-124 Die Cushion Pinch Zone

Consensus Guidance Injury Mechanism

Definition: The high-force closing gap located
beneath a press machine bolster plate between
the dynamic die cushion pad and the rigid
machine foundation frame.

Technical Explanation: Die cushions are
pneumatic or hydraulic cylinders mounted under
a press bed to apply controlled resistance during
deep-drawing metal operations. As the press
strokes, the die cushion pad moves downward
under high pressure. If maintenance workers or
operators reach beneath the press bed to clear
scrap or check cylinders without securing full
energy isolation, they enter a high-force trap.

Why It Matters: This area presents a significant
risk for complete hand crushing, as die cushions
operate with high stored pressure that lacks
touch-sensitive feedback.

Field Limitations: Die cushions are located within

the lower substructure of the machine press,

where cramped space and poor visibility make
setting up temporary safety shores difficult.

Industrial Examples:

- Reaching beneath a 500-ton hydraulic press
bed to manually clear a jammed scrap slug
from the die cushion guide tracks.

- Hand trapped between a downward-moving

die cushion pad and a stationary support girder

during a tool test cycle.

- Fingers pinched during manual seal
replacements on a pneumatic die cushion
cylinder that stores residual air pressure.

[Die Handling Exposure] | [Hydraulic Energy] | [Pinch Point]
[Machine Interaction]

Volume 2 - www.handsafetyfirst.in

65



@ v2-125 Press Feed Guide Paddle

HSF Framework Control Method / Tools

Definition: A rigid, long-handled guide tool with a
flat or shaped non-marring head, designed to
push, steady, or feed small plates and blanks into
press or forming equipment without direct hand
contact.

Technical Explanation: Press feed guide paddles
replace the unsafe practice of using fingers to
nudge short blanks, gussets, or sheet sections into
machine tooling. The paddle head provides a
broad contact surface that can guide the part
while keeping the operator’s hands outside the
clamp line, die area, shear path, or in-running nip.
Different head materials may be used depending
on whether the task involves hot metal, sharp
sheet edges, or delicate finished surfaces.

Why It Matters: Within the HSF framework, this
toolis an important engineered distance-control
method for reducing hand entry during repetitive
feeding and positioning tasks, especially where
small parts tempt operators to use fingertips for
final adjustment.

Field Limitations: A guide paddle is not a
substitute for machine guarding, lockout, or
proper feed automation. It can slip on oily or
highly polished surfaces, and it should not be
used to force jammed parts or reach into active
machinery beyond its intended safe-use zone.

Industrial Examples:

- Using a long-handled guide paddle to position
a small steel blank against a press brake back
gauge.

- Guiding a hot punched plate away from a die
area without touching the sharp or heated edge
by hand.

- Pushing a short aluminium section into a
forming fixture while keeping fingers outside
the clamp path.

[Active Engineered Distance Control] | [Machine Interaction] | [Pinch
Point] | [Tools, Interfaces and Handling Aids]

HSF Industrial Hand Safety Encyclopedia

Sheet Metal Stretcher

SR Leveller Intake

Consensus Guidance Injury Mechanism

Definition: The narrowing pinch zone located
between the high-pressure hydraulic gripping
jaws and the moving pull carriage of an industrial
metal stretching machine.

Technical Explanation: Stretcher levellers flatten
rolled steel or aluminium sheets by locking the
ends of the metal strip into heavy serrated jaws
and applying high axial tension. Hand exposure
occurs when operators manually feed the leading
edge of a distorted coil or sheet into the open jaw
teeth. If the hydraulic clamping cylinders cycle
while fingers are positioning the material, the
tissue is compressed against hard steel ridges.

Why It Matters: This mechanism carries a serious
finger amputation risk, as the hydraulic gripping
forces are designed to hold heavy gauge metal
and lack any touch-sensitive feedback or
automatic reverse cycles.

Field Limitations: Protective light curtains are
often bypassed or muted during the initial
material feeding phase because the operator must
physically approach the machine face to position
uneven sheet ends.

Industrial Examples:

- Positioning the front edge of a 3mm steel plate
into the hydraulic gripper jaw manually with
fingers resting on the lower tooth block.

- Reaching inside the jaw frame to clear a
fragment of sheared metal scale while the
system is powered but idling.

- Fingers pinched when a distorted aluminium
sheet buckles upward unexpectedly during the
initial clamping sequence.

[Pinch Point] | [Hydraulic Energy] | [Machine Interaction] | [Steel &
Aluminium Processing]
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@ V2127 Cast Iron Ingot Stacking

Industry Practice Industrial Task

Definition: The manual or semi-automated
process of sorting, lifting, and vertically layering
heavy cast iron or alloy blocks onto storage pallets
or transport racks.

Technical Explanation: Raw metal ingots are
dense, rigid blocks with rough, abrasive surfaces
and sharp edge burrs formed during cooling.
Workers frequently handle these blocks under
high-volume production schedules to clear
casting lines. Hand exposure is concentrated at
the closing gaps between the block being
dropped and the stationary stack beneath it, as
well as along the rough perimeter corners.

Why It Matters: This task commonly causes deep
hand cuts, knuckle skin tears, and finger fractures
because the high static weight of the metal blocks
can easily trap and compress digits against hard
storage surfaces.

Field Limitations: Standard work gloves degrade
rapidly due to the highly abrasive surface texture
of raw cast iron, which wears down defensive
palm padding and exposes skin to deep cuts.

Industrial Examples:

- Lowering a 25kg cast iron ingot onto a
warehouse storage pallet manually with fingers
wrapped around the lower block edge.

- Hand caught between two adjacent metal
ingots on an inspection table when a conveyor
line experiences a sudden surge.

- Attempting to slide a rough alloy block into a
tight transport rack slot using an open-palm
push technique.

[Caught-Between Incident] | [Closing Gap] | [Laceration] | [Foundries
& Heavy Casting]

HSF Industrial Hand Safety Encyclopedia

Automated Molding Line

V2-128
e Conveyor

Consensus Guidance Injury Mechanism

Definition: The group of hand hazards created by
the continuous indexing, lateral shifting, and
mechanical transfer of heavy sand molds along
high-output foundry casting lines.

Technical Explanation: Automated molding lines
use hydraulic pushers, transfer cars, and rolling
conveyors to move sand flasks sequentially
through pouring and cooling zones. These
systems move on preset time cycles without
direct operator control. Hand exposure occurs
when workers reach onto the moving line to
adjust core prints, check mold integrity, or clear
loose sand from guide tracks.

Why It Matters: This environment represents a
serious crush injury risk because the high
automated torque can trap a worker's hand
against rigid side guard rails before they can
respond or withdraw.

Field Limitations: The open layout needed for
automated molten metal pouring prevents the
installation of complete enclosure guards around
the moving conveyor tracks.

Industrial Examples:

- Reachinginto a moving mold line conveyor
track manually to adjust a misaligned sand
core print before the pouring station.

- Fingers pinched between a shifting 1-tonne
flask section and the stationary steel frame of
an indexing transfer table.

- Hand trapped when an automated hydraulic
pusher block cycles unexpectedly during
manual conveyor cleaning activities.

[Mould Box Handling] | [Pinch Point] | [Machine Interaction] |
[Foundries & Heavy Casting]
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@ v2-122 Hot Billet Stamping Task

Industry Practice Industrial Task

Definition: The manual or mechanical process of
pressing heat-resistant alpha-numeric tracking
codes, melt numbers, or inspection stamps into
the face of a hot metal billet.

Technical Explanation: Tracking codes must be
stamped while the billet is hot from the mill (often
exceeding 600°C) to ensure clear marking in the
metal surface. Operators hold hand-stamps,
numbering heads, or manual marking tags against
the billet end and hit them with a hammer. Hand
exposure occurs from working close to extreme
radiant heat and facing potential hammer
misstrikes or tool deflections.

Why It Matters: This task carries a serious risk of

deep contact thermal burns and finger fractures,

as workers operate in a tight clearance area close
to high-temperature solid metal.

Field Limitations: Mechanical numbering wheels
can jam from loose mill scale, which tempts
workers to make manual tool adjustments near
hot billet surfaces.

Industrial Examples:

- Holding a manual steel numbering stamp with
bare fingers against a hot steel billet end while
striking it with a hammer.

- Knuckles struck by a sledgehammer deflection
during manual code-marking tasks on an active
aluminium log billet.

- Experiencing skin burns when a work glove
contacts the radiant zone of a hot metal billet
during marking tag placement.

[Billet Turning Exposure] | [Thermal Burn] | [Manual Hammer
Misstrike] | [Steel & Aluminium Processing]
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@ v2-130 Slag Pot Carrier Linkage

Consensus Guidance Injury Mechanism

Definition: The heavy-mass pinch zone located
between the lifting arms of a specialized slag
carrier vehicle and the massive support lugs of a
molten slag pot.

Technical Explanation: Slag pots are large steel
vessels used to transport liquid impurities from
smelting furnaces. Carrier vehicles use heavy
hydraulic boom arms equipped with lifting hooks
to lift, transport, and tilt these pots. During the
hook-up phase, the massive vehicle links slide
over the pot lugs under high pressure. Any manual
intervention to guide these links creates an
immediate trap.

Why It Matters: This interface is a high-risk zone
for severe crush trauma, as the massive weight of
the slag vessel can crush human tissue completely
if any component shifts or drops.

Field Limitations: Extreme ambient heat and dust
layers around active slag yards degrade standard
electronic proximity sensors, requiring operators
to rely on visual alignment from a distance.

Industrial Examples:

- Guiding a carrier hydraulic lift link onto a slag
pot lug manually with fingers on the interior
hook track.

- Hand trapped within the linkage space when a
heavy slag pot shifts unexpectedly on its floor
storage cradle.

- Placing hands on a pot carrier support frame to
check alignment during a hydraulic lowering
sequence.

[Pinch Point] | [Hydraulic Energy]
Aluminium Processing]

[Suspended Loads] | [Steel &
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@ v2-131 Steel Scrap Sorting Belt

Consensus Guidance Injury Mechanism

Definition: The group of hand hazards
encountered on high-speed industrial conveyor
systems during the manual segregation of steel,
iron, and non-ferrous scrap materials.

Technical Explanation: Scrap materials move past
sorting stations on thick rubber conveyor belts.
The scrap stream includes irregular steel plates,
sharp wire nests, metal drop-cuts, and heavy
jagged pipe sections. Hand exposure occurs when
sorters pull heavy items from the moving belt,
work near magnetic separation pulleys, or clear
scrap blockages from under chutes.

Why It Matters: This mechanism commonly
causes deep finger lacerations, puncture wounds,
and caught-between trauma because irregular
scrap can catch on the belt or side walls and trap
fingers.

Field Limitations: Sorters must maintain rapid
hand movements to process the moving material,
which limits their reaction time to avoid hidden,
razor-sharp edge burrs or splinters.

Industrial Examples:

- Grabbing a jagged piece of cut structural steel
from a moving sorting belt with fingers near
sharp metal edges.

- Hand trapped between a heavy scrap piece and
the rigid steel side skirt of a conveyor tracking
line.

- Puncture wound sustained when a sharp wire
strand pierces a standard work glove during
rapid sorting tasks.

[Scrap Baler Feed Hazard] | [Laceration] | [Nip Point] | [Manual
Handling and Materials]
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@ v2-132 Core Sand Mixer Gate

Consensus Guidance Injury Mechanism

Definition: The closing gap hazard located
between the automated discharge door and the
stationary internal casing of a high-capacity
foundry core sand mixing machine.

Technical Explanation: Sand mixers combine raw
silica sand with chemical binders using internal
high-torque mixing blades. Once a batch is
complete, a hydraulic or pneumatic slide gate at
the bottom of the tub opens to discharge the
sand. Hand exposure occurs if an operator
reaches into the discharge chute to clear
hardened sand build-up or check moisture levels
without isolating energy.

Why It Matters: This zone presents a significant
risk for complete hand crushing because the
discharge doors close under high pressure and
lack touch-sensitive feedback.

Field Limitations: Hardened sand clusters
routinely build up around the gate seal, forcing
workers to perform frequent cleaning tasks inside
a restricted mechanical space.

Industrial Examples:

- Reaching into a sand mixer discharge chute to
clear a blockage manually while the machine is
powered but idling.

- Hand trapped between a pneumatic slide gate
door and the fixed tub casing during a cycle
test sequence.

- Fingers pinched when a chemical sand mixer
gate closes automatically on an automated
batching line.

[Machine Interaction] | [Pneumatic Energy] | [Crush Zone] |
[Foundries & Heavy Casting]
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Aluminium Scrap Charging

V2-133
® Box

Industry Practice Injury Mechanism

Definition: The hand safety threat environment
present during the loading, arranging, and
mechanical tipping of heavy loose scrap metal
containers (charging boxes) into melting furnaces.

Technical Explanation: Charging boxes hold
dense scrap loads, such as compressed bales,
loose profile turnings, and heavy dross chunks.
They are moved into position using specialized
charging cranes or forklift rams. Hand exposure is
concentrated around manual material packing
tasks, adjusting crane attachment hooks, and
clearing jammed scrap pieces along the furnace
door rim.

Why It Matters: This processing block causes
frequent finger crush injuries and deep cuts
because workers interact with heavy, irregular
materials under tight schedule pressures.

Field Limitations: The irregular geometry of loose
scrap makes it difficult to standardize automated
packing systems, requiring workers to make
manual tool adjustments near the container
edges.

Industrial Examples:

- Manually arranging compressed aluminum
scrap profiles inside a charging box with fingers
near sharp metal edges.

- Attaching a heavy crane lifting hook to a
charging box handle with fingers near the
closing link tracks.

- Hand trapped between an aluminum scrap
bale and the rigid steel wall of a furnace
charging container.

[Thermal Burn] | [Suspended Loads] | [Laceration] | [Steel &
Aluminium Processing]

HSF Industrial Hand Safety Encyclopedia

Continuous Casting Mold
Spray

Industry Practice

@ v2-134

Injury Mechanism

Definition: The hazard zone located around the
water-cooling spray jackets and structural
tracking rollers beneath a continuous casting steel
machine mold.

Technical Explanation: Continuous casting cools
liquid steel into solid slabs or billets as the metal
moves down a vertical roller track. High-pressure
water sprays cool the outer skin of the descending
strand. Hand exposure occurs during setup or
maintenance when technicians thread a
placeholder starter bar (dummy bar) or clear scale
blockages from around the spray nozzles
manually.

Why It Matters: Reaching into this crowded
mechanical zone can lead to severe hand trapping
and thermal steam burns if the heavy dummy bar
shifts or high-pressure spray lines fail.

Field Limitations: The compact arrangement of
cooling pipes and rollers limits internal visibility,
making it difficult to use long-reach extension
tools for clean-out tasks.

Industrial Examples:

- Reaching into a cooling jacket assembly to
adjust a misaligned spray nozzle with fingers
near tracking rollers.

- Hand trapped between a moving dummy bar
assembly and the rigid frame of a lower guide
roller rack.

- Experiencing a steam burn when an operator
adjusts a high-pressure cooling line coupling
manually during a casting run.

[High-Pressure Hose Whip] | [Pinch Point] | [Machine Interaction] |
[Steel & Aluminium Processing]
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Foundry Pattern Plate

V2-135 :
o Separation

Industry Practice Industrial Task

Definition: The manual process of separating a
tight casting pattern plate from a completed sand
molding box half after sand compaction.

Technical Explanation: Pattern plates form the
detailed shape of a casting in sand molds and can
bind tightly inside the flask due to high
compaction pressures. Workers separate the plate
using manual wedges, pry bars, or overhead crane
hoist lines. Hand exposure occurs when lifting the
heavy plate manually or when gripping the flask
rim where the components break apart.

Why It Matters: This high-frequency task causes
persistent minor soft-tissue pinch injuries and
thumbnail fractures because the heavy plates can
slip or drop back onto the mold rim suddenly.

Field Limitations: Pattern geometries are
component-specific, making it difficult to set up
universal automated lifting guards and forcing
workers to rely on manual tool positioning.

Industrial Examples:

- Prying a tight aluminum pattern plate from a
sand mold flask with a short wedge tool,
trapping a finger against the rim.

- Hand pinched when a heavy matching pattern
plate drops back onto a molding box face due
to a crane line slip.

- Gripping the raw edge of a pattern frame
manually to lift it from a drag flask section after
sand ramming.

[Foundry Core Box Assembly] | [Pinch Point] | [Closing Gap] |
[Foundries & Heavy Casting]
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@ v2-136 Steel Plate Leveller Roller

Consensus Guidance Injury Mechanism

Definition: The high-torque in-running nip point
located between the heavy steel processing rollers
of an industrial plate flattening machine.

Technical Explanation: Plate levellers reduce
internal stresses in steel sheets by driving the
material through a series of interlocking upper
and lower rollers under high pressure. Hand
exposure occurs when operators manually feed
thin or warped plate ends into the entry roller
throat. The high-torque motor drives the rollers
continuously, pulling material inward without
touch-sensitive stops.

Why It Matters: This zone presents a significant
risk for complete hand crushing because the
mechanical feed pull can quickly draw a trapped
hand into the high-pressure roller path.

Field Limitations: Fixed mesh enclosures can
hinder processing visibility, temptingly leading
operators to remove or bypass guards to monitor
the tracking of thin sheets.

Industrial Examples:

- Feeding the front edge of a 4mm steel plate
into entry rollers manually with fingers within
the in-running nip path.

- Reaching toward an active leveller roller bed to
clear a fragment of loose mill scale with a
manual scraper bar.

- Fingers pinched when a warped steel sheet
kicks upward rapidly during entry into an
active plate flattening machine.

[Nip Point] | [In-Running Nip] | [Machine Interaction] | [Steel &
Aluminium Processing]
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Y e Aluminium Foil Rewinder
Mandrel

Consensus Guidance Injury Mechanism

Definition: The moving entanglement and friction
hazard located around the high-speed rotating
shaft and collapsible mandrel core used to wind
finished aluminum foil coils.

Technical Explanation: Foil rewinders spool thin
aluminum sheets onto cores at high operational
velocities. Hand exposure occurs when operators
attempt to smooth wrinkles in the moving foil
web, clear broken foil ribbons, or clean the
mandrel face by hand while the line is running.
The high rotation speed can quickly catch loose
clothing or glove material.

Why It Matters: This mechanism carries a serious
risk of deep friction burns and joint dislocations
because the fast-moving foil edge can cut or trap a
finger against the spinning shaft.

Field Limitations: The delicate nature of thin
aluminum foil requires constant visual checks,
which often tempts operators to approach the
active rotating shaft closely.

Industrial Examples:

- Reaching toward a spinning rewinder mandrel
to manually smooth a crease in a moving
aluminum foil sheet.

- Hand caught in an active shaft spooling zone
while clearing a torn metal foil ribbon without
isolating energy.

- Puncture wound sustained when an operator
wipes a rotating mandrel core face with a cloth
near sharp foil scrap.

[Entanglement] | [Friction & Torsional Stress] | [Laceration] | [Steel &
Aluminium Processing]
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@ v2-13¢ Foundry Ladle Stopper Rod

Industry Practice Industrial Task

Definition: The manual or mechanical adjustment
of the interior vertical refractory plug assembly
(stopper rod) used to control metal flow through a
bottom-pour foundry ladle.

Technical Explanation: Bottom-pour ladles
discharge molten metal through a nozzle in the
base, regulated by raising or lowering an internal
stopper rod. Technicians adjust the rod leverage
arm outside the ladle using mechanical slide
paths and levers. Hand exposure occurs when
aligning link pins, replacing wear sleeves, or
forcing stiff control levers manually.

Why It Matters: This task can cause knuckle
lacerations, sprains, and finger fractures if a
wrench slips or a mechanical linkage shifts
unexpectedly under restricted clearances.

Field Limitations: Stopper rod assemblies must
operate under extreme heat and sand dust, which
can wear out components and cause mechanisms
to bind or jump under manual force.

Industrial Examples:

- Aligning a heavy linkage pin on a ladle stopper
rod slide track manually with fingers inside the
hole circle.

- Forcing a stiff bottom-pour control lever with
an open palm, striking knuckles against a ladle
support bracket.

- Reachinginto a ladle slide guide path to adjust
a locking bolt while the mechanism holds
residual spring tension.

[Ladle Tilting Gear Catch] | [Struck-Against] | [Fine Motor Control] |
[Foundries & Heavy Casting]
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@ v2-132 Aluminium Billet Cold Saw

Consensus Guidance Injury Mechanism

Definition: The hand hazard area located around
the clamping jaws, feed tables, and large rotating
circular blades of industrial cold saws used to trim
aluminum logs.

Technical Explanation: Cold saws cut through
solid metal billets using high-torque circular
blades running at low speeds under fluid
lubrication. The saw system uses automated
hydraulic top-down clamps to lock the billet in
place before the blade advances. Hand exposure
occurs when operators position billets on the
entry rollers or clear scrap trimmings from near
the blade path.

Why It Matters: This mechanism represents a
serious finger amputation risk, as hydraulic
clamps can lock a worker's hand in place before
the blade moves across the line.

Field Limitations: Operators must regularly clear
wet aluminum chips from the blade guide track,
which can lead them to reach inside the saw
frame during short process pauses.

Industrial Examples:

- Reaching inside a cold saw housing to
manually brush away metal chips from a blade
guide track.

- Adjusting the position of a short log billet end
with fingers near the path of a hydraulic
clamping jaw.

- Holding a tape measure against a moving
aluminum billet on an active saw entry roller
conveyor table.

[Shear Point] | [Cutting Action] | [Machine Interaction] | [Steel &
Aluminium Processing]
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@ v2-140 Steel Plate Tilting Magnet

HSF Framework Control Method / Tools

Definition: An engineered magnetic distance
handling tool equipped with an adjustable tilting
pole handle and a manual release lever, designed
to orient steel plates safely.

Technical Explanation: Plate tilting magnets use
permanent neodymium arrays to grip flat ferrous
components securely without direct hand
contact. The integrated pole handle features a
pivoting hinge configuration that allows an
operator to lift, flip, or tilt heavy steel plates while
standing at a safer working distance. This setup
removes hands from sharp plate boundaries and
lower pinch lines.

Why It Matters: Within the HSF framework, these
tools are an important engineered distance-
control method for preventing hand cuts and
caught-between trauma along raw metal plates.

Field Limitations: These magnets cannot attach
to non-ferrous metals like aluminum or specific
grades of stainless steel. Their holding power
drops significantly on heavily rusted or scaled
surfaces that disrupt the magnetic path.

Industrial Examples:

- Using a tilting magnet pole tool to lift and flip a
heavy flame-cut steel plate on a workshop floor
bed.

- Applying an extendable magnetic guide stick to
pull a raw steel gusset plate away from a punch
press bed.

- Utilizing a locking magnetic alignment tool to
position a steel component against a
fabrication fixture.

[Active Engineered Distance Control] | [Magnetic Holding Tool] |
[Laceration] | [Tools, Interfaces and Handling Aids]
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@ v2-141 Heavy Spanner Retainer Bar

Industry Practice Control Method / Tools

Definition: A rigid safety tool equipped with a
locking clamp collar and an extended handle
shaft, designed to hold heavy open-ended
spanners or striking tools flush against structural
fasteners.

Technical Explanation: Slugging or striking
wrenches require heavy hammer blows to tighten
large structural nuts. Traditional methods require
an assistant to hold the wrench body by hand,
placing their fingers within centimeters of the
hammer target zone. A retainer bar extends the
handle length or creates a remote clamping
interface, removing the assistant's hands from the
tool deflection path.

Why It Matters: This tool is one of the most

effective engineered controls for preventing
broken hand bones, tuft trauma, and severe
contusions during heavy maintenance tasks.

Field Limitations: /fthe locking collar is not
properly tightened onto the spanner body, the
wrench can rotate or break free unexpectedly
when struck by a sledgehammer, creating a
secondary risk.

Industrial Examples:

- Clamping an extended retainer bar onto a 2-
inch striking wrench during rolling mill stand
maintenance.

- Utilizing a spring-loaded safety handle bar to
hold a slugging wrench flush on a vertical
pipeline flange nut.

- Applying a locking tool handle clamp to steady
an open-ended spanner against a heavy crane
base plate.

[Active Engineered Distance Control] | [Spanner Holder] | [Heavy
Duty Fingersaver] | [Tools, Interfaces and Handling Aids]
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@ '2-142 Foundry Slag Rake Pole

HSF Framework Control Method / Tools

Definition: A specialized category of extended,
insulated manual tools equipped with a broad
scraper blade, designed to clear dross and slag
from furnace baths safely.

Technical Explanation: Slag rakes utilize
lightweight structural fiberglass or steel shafts
connected to high-temperature steel scraper
heads. They replace short hand scrapers with an
extended mechanical interface. This design allows
furnace operators to pull impurities from molten
metal surfaces while remaining outside the
immediate radiant heat arc and potential melt
splash zones.

Why It Matters: Within the HSF framework, these
poles are an important engineered distance-
control method for preventing severe thermal
burns and reducing hand fatigue in furnace
environments.

Field Limitations: These poles can absorb heat if
left submerged in molten baths for extended
periods, leading to tool handle degradation. They
can also bend if used to pry frozen metal buildup
from furnace walls.

Industrial Examples:

- Utilizing a 10-foot insulated rake pole to drag
slag from an induction furnace core bath.

- Applying an extended refractory scraper tool to
clear dross from an aluminum melting furnace
spout.

- Employing a long-reach furnace rake tool to
clear scrap bridge blockages inside an active
core.

[Active Engineered Distance Control] | [Thermal Burn] | [Induction
Furnace Skimming Exposure] | [Foundries & Heavy Casting]
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@ v2-143 Sheet Scrap Puller Wand

Industry Practice Control Method / Tools

Definition: A rigid manual safety stick equipped
with a high-strength spring hook head or
magnetic tip, designed to retrieve sharp metal
trimmings from machine beds safely.

Technical Explanation: Sharp metal trimmings
gather inside machine beds, shear bases, and
slitter pits, creating severe cutting hazards. Scrap
puller wands use lightweight extended shafts
connected to hardened steel hooks. This design
allows operators to pull scrap ribbons or drop-
cuts clear of machinery while keeping hands
outside the line-of-fire of moving components and
cutting blades.

Why It Matters: This tool helps prevent deep hand
lacerations and puncture wounds by eliminating
the dangerous habit of clearing sharp metal scrap
by hand.

Field Limitations: These wands cannot clear
heavy, jammed scrap nests that require hydraulic
cutters or mechanical pry bars. Thin or greasy
sheet metal strips can also slip from the hook
head if pulled at uneven angles.

Industrial Examples:

- Utilizing a 36-inch scrap puller wand to pull
sheet steel trimmings out from a laser cutting
machine bed.

- Applying an extended magnetic pick-up stick to
clear scrap ribbons from beneath a cold-rolling
slitter pit area.

- Employing a spring-loaded safety hook wand
to extract hot drop-cut blanks from a
mechanical blanking press die.

[Active Engineered Distance Control] | [Slit Steel Edging Hazard] |
[Cut] | [Tools, Interfaces and Handling Aids]
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@ v2-124 Mandrel Sleeve Guide Bar

HSF Framework Control Method / Tools

Definition: An engineered manual distance tool
equipped with a non-slip locking hook head and a
rigid handle, designed to position heavy internal
adapter sleeves onto mill mandrels safely.

Technical Explanation: Mandrel adapter sleeves
are heavy steel cylinders used to expand uncoiler
shafts to fit wider coil diameters. They are moved
into place using cranes and must be aligned
precisely over mandrel segments. A guide bar
replaces direct manual placement, allowing
operators to push, pull, and rotate the heavy
sleeve while keeping hands clear of closing
clearance gaps.

Why It Matters: This tool provides effective spatial
separation, allowing workers to position mandrel
sleeves on processing lines without placing hands
inside high-force segment pinch zones.

Field Limitations: The bar is not designed to act
as a primary lifting device or crane hook.
Attempting to pry jammed, multi-tonne sleeves
off a shaft can cause the tool handle to bend or
fail.

Industrial Examples:

- Using a 42-inch mandrel sleeve guide bar to
slide an adapter core onto a cold-rolling mill
uncoiler shaft.

- Applying arigid hook bar to pull a stuck
internal spacer ring away from a recoiler
mandrel segment.

- Utilizing a high-visibility guide bar to orient a
finished steel coil sleeve on a processing bay
floor.

[Active Engineered Distance Control] | [Mandrel Segment Pinch
Zone] | [Coil Handling] | [Tools, Interfaces and Handling Aids]
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Pneumatic Needle Gun
Extension

@ v2-145

Industry Practice Control Method / Tools

Definition: An extended rigid shaft housing
designed to hold and operate pneumatic needle
descalers or chipping tools from a safe standing
distance.

Technical Explanation: Pneumatic needle guns
use rapid reciprocating steel needles to clear slag,
weld flux, or rust from surfaces, producing
vibration and flying debris. An extension pole
integrates the tool body and air controls into a
longer shaft, moving the operator's hands away
from the high-vibration tool housing and sharp
workspace boundaries.

Why It Matters: They help reduce hand fatigue
and long-term joint stress while protecting hands
from flying scale and direct contact with sharp
casting edges.

Field Limitations: The extended shaft length
increases the leverage arm, which can make fine-
motor tool control more difficult and increase
wrist strain during extended vertical overhead
operations. Additionally, extension poles can
increase vibration transmission to the operator's
hands if the core shaft couplings are poorly
designed or lose damping integrity.

Industrial Examples:

- Utilizing a 5-foot pneumatic needle gun
extension to clear scale build-up from a hot
rolling mill floor bed.

- Applying a long-reach air descaling wand to
clean residual sand from a large cast-iron
engine housing cavity.

- Employing an extended air chipping tool to
trim slag deposits from the rim of a foundry
pouring ladle.

[Active Engineered Distance Control] | [HAVS] | [Heavy Casting
Fettling Hazard] | [Tools, Interfaces and Handling Aids]
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@ '2-146 Ladle Pouring Guide Fixture

HSF Framework Control Method / Tools

Definition: A fixed or adjustable rigid steel guiding
framework designed to align pouring ladles with
molding box basins automatically without
requiring manual adjustment.

Technical Explanation: Automatic pouring funnel
tracks use heavy steel V-plates, tapered guide
channels, or permanent funnel frameworks to
position liquid metal pouring spouts dynamically
over mold entry lines. By standardizing the path of
travel and using fixed physical tracks, they
eliminate the need for operators to guide the
moving ladle lip by hand, keeping fingers clear of
closing gaps.

Why It Matters: Within the HSF framework, these
fixtures are treated as an important method for
eliminating hand exposure by moving beyond
individual tools into a structural, engineered
process redesign for high-frequency tasks like
flask positioning and ladle landing.

Field Limitations: These tracks must be precisely
aligned and regularly maintained to prevent
binding, thermal warping, or jamming from metal
splash. They are mold-specific and cannot adapt
to flasks with irregular dimensions.

Industrial Examples:

- Installing a tapered steel funnel track over
foundry drag lines to guide a pouring ladle
spout into place automatically.

- Utilizing a fixed V-block guide track to center
heavy casting flasks on an automated molding
line bed.

- Applying an adjustable magnetic guide fence to
align metal pouring channels on a high-speed
casting feed table.

[Active Engineered Distance Control] | [Foundry Flask Pin Mating] |
[Mechanical Barrier] | [Controls and Prevention Concepts]
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Cold Rolling Slitter Knife

@ v2-147 Setup

Industry Practice Industrial Task

Definition: The manual process of arranging,
spacing, and locking circular slitting knives and
rubber spacer rings onto a mill slitter shaft to set
coil cutting dimensions.

Technical Explanation: Slitter knives are heavy,
precision-ground tool steel disks with sharp
perimeter cutting edges. Operators slide these
heavy knives onto grease-coated rotating shafts
manually, adjusting clearances down to micro-
millimeter tolerances. Hand exposure occurs
when gripping the sharp knife rims, sliding
components along the tight shaft tracks, or
tightening locking nuts in confined housings.

Why It Matters: This task carries a serious risk of
deep hand cuts and finger lacerations, as workers
handle unshielded cutting edges inside restricted
mechanical clear points.

Field Limitations: The precision alignment
needed for slitting requires operators to use fine-
motor finger positioning, which makes it difficult
to wear thick, high-level protective work gloves.

Industrial Examples:

- Sliding a 15kg circular slitting knife onto a
grease-coated steel mill shaft with fingers near
the cutting edge.

- Adjusting a rubber spacer ring on a cold-rolling
slitter line manually to set precise coil width
clearances.

- Reaching into a tight slitter head housing to
tighten a shaft locking collar with a manual
wrench.

[Slit Steel Edging Hazard] | [Cut] | [Precision Grip] | [Steel &
Aluminium Processing]
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Aluminium Smelting Pot

® Vs Crust Breaking

Industry Practice Industrial Task

Definition: The process of fracturing the hard,
solidified bath layer (crust) that forms on top of
molten material inside an active aluminium
reduction cell.

Technical Explanation: The crust forms from
alumina and cryolite and must be broken
regularly to allow for new raw material feeding
and process monitoring. Workers use automated
air hammers (crust breakers) or manual heavy
steel bars to strike the hard surface. Hand
exposure occurs from high tool vibration, radiant
heat exposure, and potential tool kicks if a bar
binds or breaks through the crust suddenly.

Why It Matters: This high-force task can cause
severe hand fractures, knuckle abrasions, and
skin burns if the tool slips or kicks back forcefully
against the cell frame support structures.

Field Limitations: Automated crust breakers
cannot reach the tight corner spaces of reduction
cells, forcing potroom operators to perform
manual striking tasks in restricted areas.

Industrial Examples:

- Striking a hard cryolite crust layer with a heavy
manual steel bar, causing the tool to kick back
against a cell frame.

- Operating a high-vibration pneumatic scaling
tool to clear bath deposits from a reduction pot
rim line.

- Reaching near an active smelting pot door to
manually clear loose crust fragments with a
short hand shovel.

[Anode Rod Mating Exposure] | [HAVS] | [Thermal Burn] | [Steel &
Aluminium Processing]
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@ v2-149 Billet Storage Crane Grab

Consensus Guidance Injury Mechanism

Definition: The heavy-mass pinch hazard located
between the dynamic mechanical scissor jaws or
heavy lifting tongs of a billet storage crane and the
solid metal load.

Technical Explanation: Overhead yard cranes use
specialized high-tonnage scissor grabs to lift
clusters of solid steel or aluminum billets. These
heavy grabs use mechanical leverage or hydraulic
rams to clamp the sides of the load tightly. Hand
exposure occurs when riggers manually position
the grab jaws over a billet stack, adjust tracking
blocks, or reach into the clamp tracks to clear
scale.

Why It Matters: This interface presents a
significant risk for complete hand crushing
because the high weight of the crane grab and
solid billet load can easily overcome human tissue
resistance.

Field Limitations: Scissor grabs operate via
automated crane line tension, which creates a
highly dynamic movement path that ground
crews cannot safely control or arrest by hand.

Industrial Examples:

- Guiding a 10-tonne mechanical billet grab onto
a storage stack manually with fingers near the
closing jaw teeth.

- Hand trapped between a shifting crane lift tong
and a stationary steel billet block on a bay
floor.

- Reaching into a scissor grab hinge track
manually to clear loose mill scale while the
lifting line is live.

[Billet Turning Exposure] | [Pinch Point] | [Suspended Loads] | [Steel
& Aluminium Processing]
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@ v2-150 Foundry Core Box Venting

Industry Practice Industrial Task

Definition: The high-frequency task of inserting,
cleaning, or replacing small slotted or mesh core
vents within the interior walls of a foundry sand
core box.

Technical Explanation: Core vents allow trapped
air and gases to escape when sand is blown into a
core box under high pressure. Vents are tiny brass
or steel mesh disks that are press-fitted into
machined holes using small drift tools and
mallets. Hand exposure occurs when workers hold
these small components with fingertips near the
striking line, or use wire scrapers to clear sand
blockages manually.

Why It Matters: This repetitive task causes
frequent fingertip pinch injuries, minor tool
misstrike punctures, and thumbnail fractures
across foundry core preparation bays.

Field Limitations: Core boxes feature complex
interior contours and hidden recesses, which
limits where automated vent clearing tools can
reach and forces workers to use manual hand
scrapers.

Industrial Examples:

- Holding a 6mm brass mesh core vent with
fingertips inside a core box cavity while striking
it with a small mallet.

- Clearing sand blockages from a slotted core
box vent manually using a sharp wire scraping
tool.

- Hand pinched when a split core box frame
section shifts unexpectedly on a workshop
preparation bench.

[Foundry Core Box Assembly] | [Precision Grip] | [Fine Motor Control]
| [Foundries & Heavy Casting]
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Offshore Supply Vessel

® Vs Tugger Line Trap

Consensus Guidance Injury Mechanism

Definition: The moving entrapment point created
when a high-tension cable or rope spooling onto a
deck winch or tugger drum captures a rigger's
hand or glove.

Technical Explanation: Tugger winches on
offshore supply vessels manage heavy cargo
movements across moving decks under dynamic
sea conditions. Hand exposure occurs when
riggers attempt to guide or spool the line
manually onto the drum to prevent overlapping,
or handle the wire rope close to the drum flange.
The electric or hydraulic drive generates non-
slipping rotational torque that quickly draws
hands into the wrap sequence.

Why It Matters: This mechanism commonly
causes severe crushing injuries, deep wire-burr
lacerations, and finger amputations because
standard work gloves hook into steel wire
splinters, pulling the extremity into the drum.

Field Limitations: Deck space constraints on
offshore vessels often limit the installation of
permanent spooling guards or automated level-
wind systems, forcing operators to work near
open drums.

Industrial Examples:

- Arigger’s gloved hand caught and drawn onto
a tugger winch drum while guiding a 1-inch
steel wire rope by hand.

- Fingers pinched between a moving cargo line
and the rigid frame of a deck fairlead roller
during a sea lift.

- Hand trapped under a synthetic tugger rope
layer when a winch experiences sudden
tension jumps due to vessel pitching.

[Marine Deck Pinch Zone] | [Wire Rope Hazard] | [Entanglement] |
[Suspended Loads]
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@ v2-152 Pipe Catwalk V-Door Slide

Consensus Guidance Injury Mechanism

Definition: The high-force closing gap and impact
path located along the inclined structural ramp (V-
door) between the rig floor and the horizontal
pipe catwalk.

Technical Explanation: Heavy tubulars are
dragged up or lowered down the V-door slide
using air hoists, catlines, or automated arms. The
track forms a natural gravitational path for high-
mass sliding components. Hand exposure occurs
when floor crews approach the V-door to attach
elevators, check thread protectors, or clear debris
manually while a pipe section is in motion or
unsecured on the incline.

Why It Matters: This mechanism represents a
serious hand-crush risk because the moving
momentum of a multi-tonne tubular can crush
fingers or hands rapidly against the rigid steel
guide tracks.

Field Limitations: The V-door must remain open
to allow pipes to transition between the catwalk
and the drill floor, preventing the installation of
fixed physical enclosures.

Industrial Examples:

- Hand crushed between a sliding 9-inch casing
joint and the structural steel edge of the V-door
ramp.

- Fingers pinched when a drill collar slips
backward down the slide while an operator is
removing a thread protector by hand.

- An operator's palm struck when an unsecured
structural tubular kicks laterally during a
catwalk hoist sequence.

[Tubular Tail Guide Task] | [Pipe & Tubular Handling] | [Line of Fire] |
[Caught-Between Incident]
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Steel Billet Scarfing Torch

V2-153 .
o Operation

Industry Practice Industrial Task

Definition: The manual or mechanical process of
using high-volume oxygen-fuel torches to cut
away surface defects, cracks, or scale from steel
billets before rolling.

Technical Explanation: Scarfing involves moving
an open, high-velocity gas torch nozzle across the
solid billet face to melt and blow away defective
metal. Operators control long torch wands
manually or adjust mechanical torch carriages.
Hand exposure occurs from extreme radiant heat,
flying sparks, molten slag splashes, and potential
tool slips against rough metal edges.

Why It Matters: This task carries a serious risk of
deep contact thermal burns and severe hand skin
damage, as melted slag can pool or splatter
unexpectedly across the immediate work
perimeter.

Field Limitations: Refractory scale and slag build-
up around the torch tip require frequent manual
wire brushing and cleaning, placing hands close
to hot surfaces.

Industrial Examples:

- Wiping molten slag build-up from a scarfing
torch nozzle manually with fingers near a hot
burner tip.

- Hand struck by a high-velocity spark stream
when a gas torch intersects an internal gas
pocket in a steel billet.

- Knuckles scraped against a billet storage rack
when a manual scarfing lance slips off a hard
scale inclusion.

[Billet Turning Exposure] | [Thermal Burn] | [Struck-Against] | [Steel &
Aluminium Processing]

HSF Industrial Hand Safety Encyclopedia
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Aluminium Potroom Busbar

® viss Bolting

Industry Practice Industrial Task

Definition: The manual process of aligning,
inserting, and tightening large mechanical
fasteners on the heavy copper or aluminium
electrical busbar networks inside a smelting
plant.

Technical Explanation: Busbars carry high
electrical current (often exceeding 100,000
amperes) to power reduction cells. During
maintenance or pot change-outs, heavy busbar
joints must be bolted flush. Operators work in
restricted cell spaces using manual torque
wrenches or pneumatic impact guns. Hazards
include high residual magnetic fields that pull
tools unexpectedly, tight clearances, and high
thermal currents.

Why It Matters: This task can cause knuckle
lacerations, finger fractures, and tool impact
injuries because the strong magnetic fields can
yank iron tools from a worker's grip, driving hands
into nearby structures.

Field Limitations: Magnetic fields cannot be
turned off without stopping the entire potline
production, forcing workers to handle heavy
fasteners and steel tools under constant physical
pull.

Industrial Examples:

- Asteel impact wrench pulled forcefully from an
operator's grip by magnetic forces, striking
their knuckles against a busbar frame.

- Fingers pinched inside a busbar bolt hole circle
when two heavy conductor plates shift during
manual alignment.

- Hand compressed when a technician attempts
to position a non-magnetic backup wrench
inside a restricted busbar enclosure.

[Bolt Hole Alignment] | [Struck-Against] | [Fine Motor Control] | [Steel
& Aluminium Processing]
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@ v2-155 Foundry Ladle Lip Patching

Industry Practice Industrial Task

Definition: The manual maintenance activity of
applying, shaping, and smoothing heat-resistant
refractory clay along the pouring lip or spout of a
metal transfer ladle.

Technical Explanation: The pouring lip regulates
the stream of molten metal and degrades from
erosion and thermal shock after each casting
cycle. Once the ladle cools slightly, technicians
use hand trowels, mallets, and pneumatic
scrapers to build up the refractory lining. Workers
operate inside or directly over the ladle opening
under restricted clearances with tools that can slip
against jagged, solidified metal.

Why It Matters: This high-frequency task causes
persistent minor hand cuts and knuckle abrasions
because operators work close to sharp, frozen
metal skulls and slag burrs that form around the
ladle rim.

Field Limitations: Ladle lip shapes vary widely
depending on casting requirements, making it
difficult to automate the process and requiring
workers to handle tools manually inside tight
spaces.

Industrial Examples:

- Scraping frozen metal debris from a ladle lip
using a hand chisel, trapping a finger against a
sharp metal burr.

- Manually pressing raw refractory mortar onto a
warm ladle pouring spout while wearing
standard work gloves.

- Knuckles bruised when a pneumatic ram tool
kicks back after striking a hard slag inclusion on
the ladle rim.

[Ladle Tilting Gear Catch] | [Struck-Against] | [Laceration] |
[Foundries & Heavy Casting]
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O Slit Coil Band Cutter
’ Rebound

Consensus Guidance Injury Mechanism

Definition: The sudden outward projection or
kinetic whip of a tensioned steel strapping band
when cut during slit coil packaging or processing.

Technical Explanation: Narrow steel bands hold
heavy slit coils tight to prevent uncoiling during
transport. These straps store significant linear
tension. When an operator cuts the band
manually using hand shears, the tension is
released rapidly, causing the metal strap ends to
curl and snap outward forcefully along an
unpredictable path.

Why It Matters: This mechanism carries a serious
risk of deep hand cuts and tendon lacerations, as
the sharp severed strap ends function like a whip
that can pierce standard leather gloves.

Field Limitations: Traditional manual band
cutters force the worker to position their hands
directly over the strap line, placing them in the
direct path of the kinetic release.

Industrial Examples:

- An operator's hand cut by a snapping steel
strap end when cutting the packaging band on
a 2-tonne slit coil.

- Hand struck when a high-tensile metal band
tears prematurely during manual tensioning on
a shipping bay floor.

- Fingers pinched when the spring-back action of
a cut strap forces an operator's hand into the
rough coil edge.

[Steel Coil Banding Exposure] | [Coil Core Spring Back] | [Laceration] |
[Steel & Aluminium Processing]
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Cold Rolling Gauge

® Vst Adjustment

Industry Practice Industrial Task

Definition: The manual process of fine-tuning,
checking, or modifying the internal mechanical
clearances of mill thickness gauges or side guide
plates on an active rolling mill.

Technical Explanation: Gauge adjustments set
the specific thickness profile of moving sheet
metal. Technicians interact with micrometer
wheels, guide bars, or hydraulic shims inside the
mill framework. Hand exposure occurs when
working close to high-velocity moving sheets,
rotating guide rollers, and active hydraulic
adjustment rams in cramped machine housings.

Why It Matters: This task represents a serious
hand safety risk because any manual intervention
close to fast-moving metal or automated rollers
can quickly pull fingers into an in-running nip
point.

Field Limitations: Real-time thickness checks
often require technicians to approach open
machine frames closely, which can tempt them to
bypass electronic interlocks or guard doors.

Industrial Examples:

- Reaching into a mill frame to adjust a manual
guide wheel while a sheet of steel moves
through the line at high speed.

- Fingers pinched between a moving gauge
indicator arm and the fixed mill housing during
a calibration task.

- Hand trapped when a hydraulic side-guide arm
moves automatically during a process shift
change.

[Mill Roll Housing Clearance] | [Nip Point] | [Machine Interaction] |
[Steel & Aluminium Processing]
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Foundry Sand Core

@ viiss Defleshing

Industry Practice Industrial Task

Definition: The task of manually scraping, filing,
or trimming excess sand ridges (flash) from the
split seams of a chemically bonded sand core
after it is removed from a core box.

Technical Explanation: Core sand mixing leaves
thin ridges of sand where the split sections of the
core box meet. Workers use metal scrapers, files,
or abrasive pads to smooth these seams so the
core fits the main mold correctly. Hand exposure
occurs from the highly abrasive sand surfaces and
the repetitive manual pressure required to guide
hand tools along tight sand contours.

Why It Matters: This high-frequency task causes
persistent minor soft-tissue abrasions and finger
pad skin tears because the rough, bonded sand
texture can wear down standard glove palms
quickly.

Field Limitations: Sand cores feature intricate
internal shapes and deep cavities that automated
grinding machines cannot clear, forcing workers
to perform manual tool adjustments.

Industrial Examples:

- Filing a sand ridge from a complex engine block
core manually with fingers dragging against the
rough sand body.

- Puncture wound sustained when a sharp metal
scraper tool slips off a hard sand node and hits
the operator’s thumb.

- Hand skin abraded when a coarse sand core
surface wears completely through a standard
fabric work glove palm.

[Foundry Core Box Assembly] | [Precision Grip] | [Fine Motor Control]
| [Foundries & Heavy Casting]
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@ v2-159 Aluminium Scrap Baler Door

Consensus Guidance Injury Mechanism

Definition: The closing gap hazard located
between the heavy vertical or horizontal charging
doors and the fixed outer chamber walls of an
industrial scrap metal baling machine.

Technical Explanation: Scrap balers use heavy
hydraulic or pneumatic doors to close the
charging chamber before the main compaction
ram cycles. These doors operate with high
hydraulic pressure to crush overlapping scrap
metal flush. Hand exposure occurs when
operators manually clear loose metal pieces or
scrap trimmings from the door frame track
immediately before activation.

Why It Matters: This zone presents a significant
risk for complete hand crushing because the door
closing forces are designed to shear overlapping
metal and lack any touch-sensitive safety stops.

Field Limitations: Scrap fragments routinely jam
the door tracks, which can tempt operators to
bypass safety interlock switches to clear
obstructions quickly by hand.

Industrial Examples:

- Reachinginto an open baler chamber frame to
clear a piece of stuck aluminium extrusion
scrap by hand.

- Hand trapped between a descending vertical
hydraulic door and the main press casing
during a cycle test sequence.

- Fingers pinched when an automated scrap
baler door cycles unexpectedly due to a sensor
malfunction on a tracking line.

[Scrap Baler Feed Hazard] | [Hydraulic Energy] | [Crush Zone] |
[Machine Interaction]
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@ V2160 Steel Plate Edge Shear Intake

Consensus Guidance Injury Mechanism

Definition: The narrowing pinch zone located
between the moving upper blade and the fixed
lower blade bed of an industrial edge-trimming
shear machine.

Technical Explanation: Edge shears trim rough,
uneven boundaries from wide steel or aluminium
plates as they move down processing tracks.
Hand exposure occurs when operators manually
push, guide, or orient plate edges near the shear
throat to ensure clean alignment. The machine
utilizes heavy hydraulic hold-down feet that
descend under high pressure immediately before
the main blade cuts.

Why It Matters: This zone represents a serious
finger amputation risk, as hold-down feet can lock
aworker's hand in place near the cutting line
before the blade cycles.

Field Limitations: Continuous plate processing
requires an open feeding area, which makes it
difficult to install hard physical barrier guards
directly over the blade intake perimeter.

Industrial Examples:

- Feeding the boundary edge of a 6mm steel
plate into an active side shear manually with
fingers inside the clamp path.

- Reaching toward a shear blade bed to clear a
fragment of loose drop-cut scrap with a manual
scraper bar.

- Fingers pinched when a warped steel plate
buckles upward rapidly during entry into an
active edge-trimming shear.

[Steel Sheet Shearing Feed Hazard] | [Shear Point] | [Machine
Interaction] | [Steel & Aluminium Processing]
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@ v2-161 Heavy Scrap Magnet Bumper

Consensus Guidance Injury Mechanism

Definition: The heavy-mass impact and pinch
hazard located between an industrial lifting
electromagnet and the rigid structural walls or
bumpers of a scrap storage bin.

Technical Explanation: Overhead yard cranes use
massive lifting electromagnets to move tons of
steel scrap. When moving inside storage bunkers
or processing hoppers, the magnet can swing due
to crane inertia or wind loading. Hand exposure
occurs if ground crews place their hands directly
on the magnet shell or bumper frame to steady its
movement manually.

Why It Matters: This mechanism can cause severe
hand crushing and finger fractures because the
high mass of the magnet shell can trap tissue
completely against fixed structural steel walls.

Field Limitations: Magnets operate within wide
storage yards where unpredictable scrap metal
configurations make it difficult to establish a
single, permanent safe standoff zone.

Industrial Examples:

- Placing a hand on a swinging 2-tonne lifting
magnet to guide it into a steel scrap storage
bunker slot.

- Hand trapped between a moving magnet
bumper plate and the fixed concrete wall of a
recycling bin.

- Fingers pinched when a crane-slung
electromagnet shifts unexpectedly due to an
automated cable line drop.

[Scrap Metal Magnet Release] | [Struck-By Hazard] | [Suspended
Loads] | [Manual Handling and Materials]
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@ v2-162 Foundry Die Casting Platen

Consensus Guidance Injury Mechanism

Definition: The high-force closing gap located
between the moving platen and the fixed die face
of an industrial high-pressure metal die casting
machine.

Technical Explanation: Die casting machines
inject molten aluminium or brass into steel molds
held closed by heavy hydraulic platens. Hand
exposure occurs during maintenance or setup
when workers reach between the open mold
halves to spray release agents, inspect alignment
pins, or clear stuck castings manually without full
energy isolation.

Why It Matters: This area presents a significant
risk for complete hand crushing because the
platen closing forces are designed to lock under
hundreds of tonnes of pressure and lack touch-
sensitive feedback.

Field Limitations: Mold surfaces must be cleaned
and inspected after every few cycles, forcing
operators to work frequently inside a restricted
mechanical space.

Industrial Examples:

- Reachinginto an open die casting press cavity
to manually extract a stuck aluminum casting
with pliers.

- Hand trapped between a moving hydraulic
platen and a stationary mold block during a
tool setup cycle.

- Fingers pinched during manual ejector pin
inspections on a die casting press that stores
residual hydraulic pressure.

[Die Handling Exposure] | [Hydraulic Energy] | [Pinch Point] |
[Machine Interaction]
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Structural Channel Flange

@ Vi Mating

Industry Practice Industrial Task

Definition: The operational task of aligning,
nesting, or bolting heavy steel structural channels
(C-sections) together back-to-back or against
column plates during fabrication.

Technical Explanation: C-channels are rigid
structural members with sharp cut edges and high
mass. During assembly, they are positioned using
cranes, chains, or clamps. Hand exposure occurs
along the interior flange lips and web faces where
the steel channel fits against columns or adjacent
components. Workers frequently wrap fingers
around these lips to adjust alignment.

Why It Matters: This task commonly causes finger
fractures and deep soft-tissue contusions, as
workers treat the rigid steel as a stable handle and
place hands exactly where components close or
mate.

Field Limitations: Channel connections often
feature tight interior radii and corner bolt layouts
that limit where automated clamping fixtures can
be placed.

Industrial Examples:

- Guiding a 6-meter structural steel channel onto
a column connection pad manually with fingers
wrapped inside the lower flange lip.

- Pushing a heavy C-section profile along a
workshop assembly table with hands close to
support rollers.

- Adjusting the position of a backing plate
beneath a suspended structural channel
section by hand.

[Structural I-Beam Positioning] | [Material Positioning] | [Caught-
Between Incident] | [Pinch Point]
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@ v2-164 Wire Rod Coiler Mandrel

Consensus Guidance Injury Mechanism

Definition: The moving entanglement and friction
hazard located around the high-speed rotating
mandrels and laying heads used to form finished
wire rod coils.

Technical Explanation: Hot rolling mills produce
wire rods by extruding hot metal through forming
dies and wrapping the strand onto high-speed
coiler mandrels. Hand exposure occurs when
operators attempt to clear a misfeed (cobble),
clear ajammed loop, or adjust guide tracks near
the coiler drum manually while the line is
powered or spinning down.

Why It Matters: This mechanism carries a serious
risk of deep friction burns and joint dislocations
because the fast-moving wire strand can catch a
finger or glove and pull it into the spinning shaft.

Field Limitations: Continuous wire processing
requires open access tracks for thermal cooling,
which limits where fixed mesh enclosures or hard
safety barriers can be installed.

Industrial Examples:

- Reaching into a coiler housing to manually
clear a loop of jammed steel wire rod from a
mandrel neck.

- Hand caught in an active shaft spooling zone
while clearing a loose metal scrap strand
without full energy isolation.

- Puncture wound sustained when an operator
wipes a rotating coiler core face near sharp wire
rod ends.

[Entanglement] | [Friction & Torsional Stress] | [Laceration] | [Steel &
Aluminium Processing]
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Vates Foundry Mold Shakeout
® V2355 Taple

Industry Practice Injury Mechanism

Definition: The hazard environment present
around the high-frequency vibrating decks and
mechanical grid bars of machinery used to
separate sand molds from finished castings.

Technical Explanation: Shakeout tables use
powerful electric or pneumatic eccentric drives to
shake sand from hot metal castings. Hand
exposure occurs when operators use hand tools,
tongs, or hooks to pull finished castings from the
vibrating deck, clear sand blockages from the grid
bars, or adjust sorting chutes manually while the
system is running.

Why It Matters: This environment commonly
causes severe knuckle skin abrasions, tool impact
injuries, and cumulative neurological damage like
Hand-Arm Vibration Syndrome (HAVS) due to
high-amplitude structural vibration.

Field Limitations: The constant falling of hot sand
and scale blocks electronic sensors, requiring
workers to visually monitor the deck and make
manual adjustments close to moving
components.

Industrial Examples:

- Operating a long hand hook to pull a hot cast-
iron housing block from an active vibrating
shakeout deck.

- Hand struck against a fixed table guard when a
high-amplitude vibration cycle causes a casting
to shift unexpectedly.

- Experiencing severe hand numbness after
holding a manual sand-clearing scraper bar
against a live shakeout table grid for an
extended period.

[Heavy Casting Fettling Hazard] | [HAVS] | [Vibration White Finger] |
[Foundries & Heavy Casting]
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Aluminium Billet

V2-166 o .
® Homogenizing Rack

Industry Practice Industrial Task

Definition: The process of arranging, stacking,
and securing large log billets onto heavy steel
structural racks before their placement inside a
heat-treatment homogenizing furnace.

Technical Explanation: Homogenizing requires
stacking log billets in rows separated by thick
steel spacer bars to allow hot air circulation.
Billets are moved using overhead cranes, charging
cars, or lift attachments. Hand exposure occurs
when operators position the heavy spacer bars
manually between rows or guide the billets into
the rack alignment cradles.

Why It Matters: The extreme mass of solid log
billets creates high static crushing forces that can
easily fracture palm bones or flatten fingers
trapped beneath or between the loads.

Field Limitations: Billet sizes and rack
configurations change based on production
needs, making it difficult to use permanent
automated spacers and requiring manual
alignment.

Industrial Examples:

- Positioning a 50kg steel spacer bar onto a row
of log billets manually with fingers near the
lower mating channel.

- Hand trapped between a shifting aluminum
billet and the rigid frame of a homogenizing
rack cradle support.

- Adjusting the horizontal spacing of stacked
billets on a furnace entry car bed by hand.

[Billet Turning Exposure] | [Caught-Between Incident] | [Metacarpal
Fracture] | [Steel & Aluminium Processing]
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@ 2167 Steel Sheet Slitting Separator

Consensus Guidance Injury Mechanism

Definition: The narrowing pinch hazard located
between the circular separator disks and the high-
tension shaft of a coil rewinding machine.

Technical Explanation: Separator disks are
mounted on an overhead shaft to keep narrow
steel or aluminium strips aligned parallel as they
rewind onto a mandrel. Hand exposure occurs
when operators reach into the tracking path to
adjust disk spacing manually, clear a bent strip
edge, or smooth overlapping bands while the line
moves at process speeds.

Why It Matters: This zone represents a serious risk
for hand entrapment and deep finger lacerations
because the high strip tension can quickly draw a
hand into the shaft nip point.

Field Limitations: Technicians must visually
monitor the strip alignment constantly, which can
lead them to make manual tool adjustments near
the moving separator shaft.

Industrial Examples:

- Reaching into a separator shaft assembly to
manually slide a guide disk while a steel strip
moves through the line.

- Fingers pinched between an automated
separator arm and the rigid machine housing
during a width calibration task.

- Hand trapped when a high-tension metal strip
buckles laterally during entry into a rewinder
separator gate.

[Cold Rolling Slitter Knife Setup] | [Slit Steel Edging Hazard] | [Nip
Point] | [Steel & Aluminium Processing]
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Foundry Pattern Wax

® Ve Assembly

Industry Practice Industrial Task

Definition: The delicate manual process of fusing
wax patterns, runners, and gates together onto a
central wax sprue to create a pattern cluster (tree)
for investment casting.

Technical Explanation: Investment casting uses
hot soldering irons, heated wax pens, or open
flames to melt pattern surfaces and join them
together. Operators hold small, fragile wax parts
with their fingers while applying heat directly to
the joint line. Hand exposure occurs from contact
with hot assembly tools, molten wax drops, and
repetitive precision finger pinching.

Why It Matters: This high-frequency task causes
frequent minor skin burns and localized fingertip
blisters because workers operate close to heated
assembly tools without thick defensive gloves.

Field Limitations: The fragile nature of thin wax
patterns requires fine-motor finger dexterity,
which prevents the use of standard thick, thermal-
insulated work gloves.

Industrial Examples:

- Fusing a wax turbine blade pattern onto a
central sprue manually with fingers
centimeters from a hot soldering iron tip.

- Experiencing a skin burn when a drop of
molten assembly wax falls directly onto an
operator's unprotected finger pad.

- Hand pinched when a rigid pattern fixture
clamps down unexpectedly on a workshop
assembly bench.

[Thermal Burn] | [Precision Grip] | [Fine Motor Control] | [Foundries &
Heavy Casting]
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Heavy Forging Press

® Ve Manipulator

Consensus Guidance Injury Mechanism

Definition: The hand safety threat environment
located around the mechanical jaws, hydraulic
shock absorbers, and rotating frames of tracked
vehicles used to position raw steel billets inside
open-die forging presses.

Technical Explanation: Forging manipulators
handle glowing hot metal billets, holding them
under open press rams that deliver thousands of
tonnes of impact force. Hand exposure occurs
during tool change-outs, jaw die maintenance, or
sensor tracking adjustments. The machinery
operates with high hydraulic pressures to manage
extreme weights and absorb heavy forge impacts.

Why It Matters: This zone presents a significant
risk for complete hand crushing or traumatic
amputation if a hydraulic line fails or a mechanical
link cycles unexpectedly.

Field Limitations: The high scale-dust layers and
heavy vibrations around active forging beds
degrade standard electronic light curtains and
proximity safety sensors.

Industrial Examples:

- Reachinginto a manipulator jaw frame to
manually adjust a mechanical grip die locking
keyway.

- Hand trapped between a moving manipulator
boom arm and the fixed structural column of
an open-die forging press.

- Fingers pinched during manual grease line
maintenance on a hydraulic shock absorber
cylinder that stores residual pressure.

[Die Handling Exposure] | [Hydraulic Energy] | [Machine Interaction] |
[Steel & Aluminium Processing]
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Aluminium Ingot Scalping
® 2370 Machine

Consensus Guidance Injury Mechanism

Definition: The hand hazard area located around
the clamping fixtures, feed tables, and large
rotating cutter heads of high-speed milling
machinery used to trim surface oxide layers from
large ingot blocks.

Technical Explanation: Scalping machines use
large milling heads equipped with hundreds of
carbide tool teeth running at high speeds to
machine the faces of aluminum blocks before
rolling. The system uses heavy hydraulic rams to
lock the multi-tonne ingot block onto the feed
table bed. Hand exposure occurs when operators
load blocks onto the entry track or clear heavy
chip nests from near the cutter face.

Why It Matters: This mechanism represents a
serious finger amputation risk, as hydraulic
clamps can lock a worker's hand in place near the
cutting line before the tool advances.

Field Limitations: Operators must regularly clear
large volumes of aluminum shavings from the
cutter shroud, which can lead them to reach
inside the tool frame during short process pauses.

Industrial Examples:

- Reaching into a scalper tool housing to
manually clear a nest of metal shavings from a
cutter guide track.

- Adjusting the position of a heavy aluminum
block with fingers near the closing path of a
hydraulic clamping jaw.

- Holding a tape measure against a moving ingot
block on an active scalper entry roller conveyor
table.

[Shear Point] | [Cutting Action] | [Machine Interaction] | [Steel &
Aluminium Processing]
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O e Mandrel Spacer Ring Guide
’ Bar

HSF Framework Control Method / Tools

Definition: An engineered structural separator
tool equipped with an extended handle bar and
non-slip locking keys, designed to pull and
position internal spacer rings onto mill mandrels
safely.

Technical Explanation: Mandrel spacer rings are
heavy steel cylinders used to adjust uncoiler shaft
widths for different coil sizes. They must be
aligned over mandrel segments. A mandrel spacer
ring guide bar replaces direct manual adjustment,
allowing operators to push, pull, and rotate the
heavy ring while keeping hands outside high-force
segment clearance gaps.

Why It Matters: Within the HSF framework, these
bars are an important engineered distance-
control method for preventing hand trapping and
crush injuries inside high-force segment pinch
zones.

Field Limitations: These tools are limited by the
interior diameter profiles of the specific spacer
rings they are designed to capture; warped or out-
of-spec mill rings can cause the tool head to bind
or slip unexpectedly.

Industrial Examples:

- Using a 48-inch mandrel segregation bar to
slide a spacer ring onto a cold-rolling mill
uncoiler shaft.

- Applying a rigid hook bar to pull a stuck
internal locking ring away from a recoiler
mandrel segment.

- Utilizing a high-visibility guide bar to orient a
heavy steel mandrel sleeve on a processing bay
floor.

[Active Engineered Distance Control] | [Mandrel Segment Pinch
Zone] | [Coil Handling] | [Tools, Interfaces and Handling Aids]
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@ 2172 Flange Wedge Separation Bar

Industry Practice Control Method / Tools

Definition: A rigid manual safety tool equipped
with a tapered wedge head and an extended
handle shaft, designed to separate tightly sealed
pipeline or vessel flanges remotely.

Technical Explanation: Pipeline flanges
frequently seize together due to hardened
gaskets, high bolt torque, or internal chemical
scaling. Traditional field methods require driving
cold chisels into the flange gap with a
sledgehammer, placing fingers within centimeters
of the hammer strike target zone. A separation bar
extends the tool handle length, removing the
operator's hands from the impact path.

Why It Matters: This tool is one of the most

effective engineered controls for preventing
broken hand bones, tuft trauma, and severe
contusions during heavy pipe maintenance.

Field Limitations: /f the tapered wedge face is
slick with grease or pipeline oil, it can slip
sideways or eject forcefully from the flange gap
under heavy hammer impact, creating a
secondary risk.

Industrial Examples:

- Driving an extended separation bar into a 12-
inch manifold flange gap during refinery
maintenance activities.

- Utilizing a locking safety wedge tool to hold a
pipeline flange open during gasket
replacement tasks.

- Applying a heavy-duty alignment wedge bar to
separate two heavy vessel flange halves on a
fabrication bed.

[Active Engineered Distance Control] | [Manual Hammer Misstrike] |
[Flange Alignment Exposure] | [Tools, Interfaces and Handling Aids]
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Extended Refractory

® vin Plastering Tool

HSF Framework Control Method / Tools

Definition: A specialized category of extended,
insulated manual trowels and wands designed to
apply refractory patch material to furnace linings
safely.

Technical Explanation: Refractory walls inside
melting furnaces wear down and require frequent
manual plastering or patching. These extended
tools use lightweight structural alloy shafts
connected to adjustable trowel heads. They
replace short hand tools with a functional
mechanical interface, allowing operators to
smooth clay linings while remaining outside the
immediate radiant heat arc of a furnace door.

Why It Matters: Within the HSF framework, these
wands are an important engineered distance-
control method for preventing severe radiant
burns and reducing hand fatigue in furnace
maintenance.

Field Limitations: These tools can experience
shaft bending if overloaded with heavy batches of
thick refractory paste. The adjustable head hinges
can also bind if fine sand dust gets inside the
mechanical joints.

Industrial Examples:

- Utilizing an 8-foot extended plastering tool to
patch a refractory wall inside an induction
furnace core.

- Applying a long-reach mortar wand to smooth
a lining channel inside an aluminum melting
furnace spout.

- Employing an extended furnace trowel tool to
repair a clay wear tile near an active pour spout
rim.

[Active Engineered Distance Control] | [Thermal Burn] | [Induction
Furnace Spout Maintenance] | [Foundries & Heavy Casting]
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@ v2-174 Sheet Edge Extraction Wand

Industry Practice Control Method / Tools

Definition: A rigid manual safety tool equipped
with a spring-loaded clamping jaw and an
extended handle, designed to pull sharp sheet
metal sections out from cutting machines safely.

Technical Explanation: Sharp metal blanks gather
inside machine beds, press bases, and laser beds,
creating severe cutting hazards along their raw
boundaries. Sheet extraction wands use
lightweight extended handles connected to
textured jaw teeth that lock onto the plate edge
via spring tension. This design allows operators to
pull metal sheets clear of machinery while
keeping hands outside cutting zones.

Why It Matters: This tool helps prevent deep hand
lacerations and puncture wounds by eliminating
the dangerous habit of clearing sharp metal
sheets by hand.

Field Limitations: These wands cannot pull heavy,
Jjammed plate sections that require hydraulic
crane lifts or mechanical pry bars. Thin or greasy
sheet metal strips can also slip from the jaw teeth
if pulled at uneven angles.

Industrial Examples:

- Utilizing a 42-inch sheet extraction wand to pull
raw steel plates out from a laser cutting
machine bed.

- Applying a long-handled toggle clamp stick to
clear scrap ribbons from beneath a cold-rolling
slitter pit area.

- Employing spring-loaded safety tongs to
extract a hot drop-cut metal blank from a
mechanical blanking press die.

[Active Engineered Distance Control] | [Slit Steel Edging Hazard] |
[Cut] | [Tools, Interfaces and Handling Aids]
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Flask Alignment Guide
® 2375 Bracket

HSF Framework Control Method / Tools

Definition: An adjustable rigid steel positioning
track or alignment bracket designed to guide
descending foundry molding boxes onto guide
pins without manual adjustment.

Technical Explanation: Alignment brackets use
heavy steel V-plates, tapered guide tracking, or
funnel frames to position landing casting flasks
dynamically during assembly. By standardizing
the path of travel and using fixed physical tracks,
they eliminate the need for operators to guide the
heavy moving flask rim by hand, keeping fingers
clear of closing clearance gaps.

Why It Matters: Within the HSF framework, these
brackets are treated as an important method for
eliminating hand exposure by moving beyond
individual tools into a structural, engineered
process redesign for high-frequency tasks like
flask alignment and mold landing.

Field Limitations: These brackets must be
precisely machined and regularly cleaned to
prevent binding, wear, or jamming from loose
sand. They are mold-specific and cannot adapt to
flasks with irregular dimensions.

Industrial Examples:

- Installing a tapered steel alignment bracket
over foundry drag guide pins to guide a cope
box into place automatically.

- Utilizing a fixed V-block guide track to center
heavy casting flasks on an automated molding
line conveyor bed.

- Applying an adjustable magnetic guide fence to
align metal flask frames on a high-speed
assembly line.

[Active Engineered Distance Control] | [Foundry Flask Pin Mating] |
[Mechanical Barrier] | [Controls and Prevention Concepts]
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- Offshore Supply Vessel
® v Anchor Chain Locker Intake

Consensus Guidance Injury Mechanism

Definition: The high-force closing gap and
dynamic trapping point located between an
industrial windlass wildcat sprocket, the vessel
hawse pipe, and the moving links of a heavy
mooring or anchor chain.

Technical Explanation: Marine anchor windlasses
pull massive steel chains through deck openings
into a storage locker. Ocean swells and structural
tension create rapid, erratic movements along the
chain path. Hand exposure occurs when crews
manually clear mud debris, manipulate locking
devils-claws, or handle heavy chain links during
anchoring procedures. The high mechanical
torque of the windlass drive operates without
automated reverse functions.

Why It Matters: This mechanism presents a
significant risk for complete hand crushing
because the high weight profile of the moving
links can compress or shear digits rapidly against
rigid steel deck frames.

Field Limitations: Corrosive marine
environments, continuous sea spray, and mud
buildup prevent the installation of standard light
curtains or optical safety sensors around open
chain deck leads.

Industrial Examples:

- Hand trapped between a moving 50mm steel
anchor chain link and the fixed edge of a vessel
hawse pipe.

- Fingers pinched when an operator attempts to
manually seat a lashing hook onto a tensioned
mooring chain line.

- Aworker's palm struck when an unsecured
anchor chain section kicks laterally inside an
offshore vessel deck chute.

[Marine Deck Pinch Zone] | [Mooring Line Snap-Back Zone] | [Pinch
Point] | [Caught-Between Incident]
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@ v2-177 Casing Elevator Latches

Consensus Guidance Injury Mechanism

Definition: The mechanical closing point and
compression gap located within the primary hinge
pins, spring-loaded safety locks, and door latch
mechanisms of oilfield tubular lifting elevators.

Technical Explanation: Casing elevators latch
around heavy oilfield pipe collars to lift entire
casing strings up to the rig floor. Closing the heavy
elevator doors requires significant physical force,
often requiring workers to slam or pull the latch
into a locked position manually. Hand exposure
occurs when fingers are placed on the inner radius
of the latch door, the lock pin paths, or the hinge
swing arcs during rapid make-up cycles.

Why It Matters: This mechanism commonly
causes severe finger fractures, distal phalanx
flattening, and digit loss, as the manual latching
action exerts high mechanical leverage over a
small clearance area.

Field Limitations: Elevators are subjected to
heavy grease, high impact forces, and extreme
temperature variations, which limits the use of
electronic proximity switches or complex soft-
close guards.

Industrial Examples:

- Fingers caught inside the door latch
mechanism of a 13-3/8 inch casing elevator
during manual closing.

- Hand trapped between a swinging elevator
door hinge pin and a stationary drill floor
backup tong post.

- Positioning fingers inside the lock pin track of
an active lifting elevator right before it takes up
line slack.

[Casing Running Hand Hazard] | [Tubular Stabbing Exposure] | [Pinch
Point] | [Machine Interaction]
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Offshore Cargo Basket

V2-178 .
® Loading

Industry Practice Industrial Task

Definition: The physical task of manually packing,
positioning, and securing industrial materials,
valves, or tooling parts inside a heavy structural
steel marine transport basket.

Technical Explanation: Offshore cargo baskets
transport equipment from shore bases to offshore
platforms via supply vessels. Workers load
materials manually or guide crane-slung
components into the narrow interior space of the
basket. Hand exposure occurs at the closing gaps
between the heavy item being lowered and the
rigid steel side panels or floor rails of the transport
basket.

Why It Matters: This high-frequency task causes
persistent minor soft-tissue pinch injuries and
broken hand bones because the restricted space
leaves minimal clearance for hand withdrawal if a
load shifts.

Field Limitations: The compact dimensions of
standard offshore cargo containers require
workers to stand close to the landing zone to
handle sling connections manually.

Industrial Examples:

- Lowering a heavy manifold valve into a cargo
basket manually with fingers wrapped beneath
the valve flange base.

- Hand pinched between a shifting drill bit
basket frame and the rigid steel wall of a
marine transport container.

- Adjusting the position of a stacked structural
steel component inside a cargo box using bare
hands.

[Marine Deck Pinch Zone] | [Material Stacking Exposure] | [Caught-
Between Incident] | [Closing Gap]
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Offshore Crane Sling

V2-179 .
® Connection Task

Industry Practice Industrial Task

Definition: The operational task of manually
lifting, aligning, and coupling heavy wire rope
slings or master links onto an offshore crane main
block hook assembly.

Technical Explanation: Connecting rigging
requires personnel to manually lift heavy wire
rope eyes, shackled links, or master ring clusters
to place them over the main crane hook latch.
Vessel pitching and wind gusts cause the
suspended crane block to move unpredictably.
Hand exposure is concentrated at the closing
interface between the heavy moving hook latch,
the master ring, and the inner bow of the shackle.

Why It Matters: This task is a major cause of finger
crush injuries and hand fractures, as workers
often handle heavy, unstable rigging hardware
directly at the primary impact point.

Field Limitations: Open offshore environments
expose the crane block to constant dynamic wind
forces, making it difficult to maintain stable hand
clearance without rigid extension aids.

Industrial Examples:

- Manually pushing a heavy 2-inch wire rope
master link over an offshore crane hook safety
latch with fingers inside the connection gap.

- Hand trapped within a shackle bow while
steadying a swinging dual-leg chain sling
during an active deck transit sequence.

- Fingers pinched when a suspended crane block
shifts laterally due to sea-swell action while an
operator is adjusting a lift ring.

[Shackle Bow Trapping] | [Rigging Operations] | [Suspended Loads] |
[Hands-Free Hook]
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Catwalk Hydraulic Pipe
® V2150 gicker

Consensus Guidance Injury Mechanism

Definition: The moving impact and catch hazard
created by automated hydraulic lifting arms or
lever bars (kickers) used to eject tubulars from a
horizontal storage catwalk ramp.

Technical Explanation: Pipe catwalks utilize
automated hydraulic cylinders to actuate steel
plates or arms that pop upward, kicking heavy
drill pipe or casing joints off the conveyor track
onto lower storage racks. These kickers operate
with sudden, rapid movement to overcome the
inertia of multi-tonne tubulars. Hand exposure
occurs when operators step near the catwalk edge
to inspect threads, clear mud debris, or position
wood spacers manually while the automated
system is powered.

Why It Matters: This zone represents a serious
hand-crush risk, as the hydraulic lifting arms exert
massive force that can easily fracture hand bones
or pin limbs against stationary structures.

Field Limitations: The structural requirement for
loading and rolling tubulars off the catwalk table
prevents the installation of permanent physical
barrier fences over the kicker discharge path.

Industrial Examples:

- Reachinginto a catwalk guide track to clear
loose scale while a hydraulic pipe kicker cycles
automatically.

- Fingers pinched between a rolling casing joint
and the rigid steel side stop rail of a catwalk
exit ramp.

- Hand struck when an automated lifting arm
pops upward unexpectedly during a manual
thread cleaning task.

[Pipe Catwalk V-Door Slide] | [Tubular Tail Guide Task] | [Machine
Interaction] | [Pipe & Tubular Handling]
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Pipeline Flange Bolt Hole

V2-181 d
® Alignment

Industry Practice Industrial Task

Definition: The high-precision task of rotating,
aligning, and matching the bolt holes of two
heavy pipe or vessel flanges so they can accept
structural fasteners during pipeline assembly.

Technical Explanation: Flange sections are heavy
steel piping components that are frequently
suspended by cranes, chain blocks, or supported
on temporary line jacks. To align the holes,
workers often insert their fingers directly through
the bolt circles to check alignment or use them as
temporary levers. This creates severe risk because
any micro-slip or lateral shift closes the hole space
rapidly, acting like a punch tool.

Why It Matters: This practice is a common cause
of serious fingertip cuts and bone flattening, as
workers treat the stationary flange steel as a safe
anchor and place hands exactly where
components mate.

Field Limitations: Flange connections are often
located in tight structural trenches or cramped
overhead racks that limit the spatial clearance
needed to deploy standard mechanical alignment
tools easily.

Industrial Examples:

- Sticking a finger through a 12-inch pipeline
flange bolt hole to check alignment before
inserting a structural bolt.

- Manually guiding a heavy valve flange face into
alignment with a suspended spool piece using
bare hands.

- Adjusting the horizontal orientation of a heavy
blind flange with fingers resting inside the
active bolt hole circle.

[Flange Alignment Exposure] | [Bolt Hole Alignment] | [Pinch Point] |
[Material Positioning]
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High-Pressure Valve Gland

® Vi Repacking

Industry Practice Industrial Task

Definition: The maintenance process of extracting
worn compression rings and inserting new
packing seals inside the internal gland cavity
(stuffing box) of an industrial fluid valve.

Technical Explanation: Valve repacking requires
opening the valve bonnet assembly and using
sharp hand picks, hooks, or packing extractors to
clear hardened graphite or polymer rings from
around the valve stem. Operators work in
cramped spaces close to machined metal
boundaries. Hand exposure occurs from high
manual tool force, sharp tool points, and potential
contact with residual pressurized fluids if isolation
barriers fail.

Why It Matters: This task commonly causes finger
puncture wounds, deep knuckle cuts, and hand
injuries because tools can easily slip out of the
tight stuffing box under heavy manual pressure.

Field Limitations: The compact dimensions of
valve bonnets require precision fine-motor finger
control, which makes it difficult to wear thick,
high-level protective work gloves.

Industrial Examples:

- Pulling a hardened packing ring from a 4-inch
valve stuffing box using a hand hook, which
slips and punctures the operator's finger.

- Reachinginto a tight valve bonnet enclosure
manually to scrape away residual chemical
scale with a hand file.

- Knuckles struck against a pipeline support
frame when an manual packing extractor slips
off a seized valve component.

[Valve Operation Exposure] | [Valve Bonnet Gland Shear] | [Puncture
Wound] | [Valve & Hose Operations]
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Offshore Mud Pump Liner

® Vi Change

Industry Practice Industrial Task

Definition: The heavy maintenance task of
removing worn internal steel liners and installing
new fluid modules inside a high-pressure drilling
mud pump system.

Technical Explanation: Mud pump liners are
heavy cylindrical steel components that fit tightly
inside the pump block housing. Technicians
remove and replace them using manual hydraulic
pullers, impact wrenches, and overhead crane
lines. Hand exposure occurs when workers reach
into the pump cylinder cavity to align heavy
gaskets, clear metallic scale, or position the new
liner sleeve manually within confined mechanical
spaces.

Why It Matters: This task introduces high-mass
compression risks that can cause severe hand
crushing or broken fingers if the heavy liner shifts
or settles prematurely inside the pump block.

Field Limitations: The deep, enclosed layout of
mud pump fluid modules limits internal visibility
and access, making it difficult to use long-reach
extension tools for clean-out tasks.

Industrial Examples:

- Guiding a 40kg steel mud pump liner into its
block housing manually with fingers wrapped
around the cylinder rim.

- Hand trapped between a moving liner puller
plate and the rigid internal wall of a pump fluid
module.

- Fingers pinched when an internal hydraulic
wear ring shifts slightly during manual
alignment checks.

[Maintenance Activities] | [Crush Zone] | [Pinch Point] | [Confined
Space Operational Risks]
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‘Wire Rope Splice Burr
® V235 Hazard

Consensus Guidance Injury Mechanism

Definition: The severe cutting and puncture
threat created by protruding, razor-sharp broken
wire strands (burrs) or frayed ends along the body,
eye, or splice zones of steel rigging slings.

Technical Explanation: Steel wire rope slings
degrade over time from repetitive bending, shock
loading, and structural abrasion, causing
individual outer wire filaments to snap. These
broken wires fray outward from the rope body,
forming hard, needle-like splinters. Hand
exposure occurs when riggers run their hands
along the sling body during inspection, handle
rigging eyes manually, or hook slings onto crane
blocks.

Why It Matters: This mechanism is a frequent
cause of deep hand punctures and skin tears
because the sharp steel splinters can easily pierce
or snag standard fabric or thin leather work
gloves.

Field Limitations: Rigging inspections require
thorough tactile and visual checking of the sling
body, which forces personnel to handle the
compromised wire rope closely.

Industrial Examples:

- Running a gloved hand along a 1-inch wire rope
sling body to check for wear, causing a broken
wire burr to pierce the palm.

- Puncture wound sustained when an operator
grabs a frayed rigging eye manually to connect
it to a shackle pin.

- Hand skin torn when a broken steel wire strand
hooks into a standard work glove during
manual cargo slinging tasks.

[Rigging Operations] | [Wire Rope Hazard] | [Puncture Wound] |
[Laceration]
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High-Pressure Hydraulic

V2-185
® Torque Wrench

Consensus Guidance Injury Mechanism

Definition: The intense pinch and entrapment
hazard located between the structural reaction
arm of a hydraulic torque tool and the fixed

surface of an adjacent bolt, nut, or flange wall.

Technical Explanation: Hydraulic torque
wrenches utilize high fluid pressures (often
reaching 10,000 psi) to tighten heavy industrial
studs. To counter the rotational torque, the tool
relies on a rigid reaction arm that jams tightly
against a nearby immovable object. Hand
exposure occurs when operators hold the tool
body or adjust the reaction arm position manually
while the hydraulic pump is cycling or
pressurized.

Why It Matters: This zone presents a significant
risk for complete finger crushing or bone
shattering because the tool creates high structural
force that closes the gap rapidly with zero
clearance.

Field Limitations: The tight spaces around heavy

machine flanges often force operators to hold the

tool body manually to keep it aligned, positioning
hands close to the reaction path.

Industrial Examples:

- Holding a hydraulic torque wrench body
manually during flange bolting, trapping a
finger between the reaction arm and the pipe
wall.

- Hand trapped beneath a 10,000 psi hydraulic
tool block when the pump cycles unexpectedly
during a position adjustment.

- Fingers pinched when a torque wrench
reaction arm slips off a rounded nut face under
pressure and strikes an adjacent stud.

[Hydraulic Energy] | [Pinch Point] | [Flange Alignment Exposure] |
[Machine Interaction]

HSF Industrial Hand Safety Encyclopedia

Marine Towing Wire

@ viise Spooling

Consensus Guidance Injury Mechanism

Definition: The moving entanglement and friction
hazard located around the high-torque drum face
and tracking guides of heavy marine winches
during the winding of thick towing wires.

Technical Explanation: Towing winches spool
thick steel cables under high tension to manage
vessels or barges. Hand exposure occurs when
operators attempt to guide the heavy wire
manually onto the drum to ensure even tracking,
clear loose cable loops, or clean the winch face
while the drive is active. The continuous, high-
torque rotation can quickly catch loose clothing,
rigger cuffs, or glove material.

Why It Matters: This mechanism carries a serious
risk of deep friction burns, joint dislocations, and
traumatic amputations because the moving wire
rope can pull an extremity into the drum wrap
sequence.

Field Limitations: Severe offshore sea states
cause unpredictable spooling patterns on the
drum, which often tempts deck crews to approach
the active rotating shaft to correct lines manually.

Industrial Examples:

- Reaching toward a spinning towing winch
drum to manually guide a 2-inch steel wire
rope using a short steel bar.

- Hand caught in an active shaft spooling zone
while attempting to straighten an overlapping
cable layer without full energy isolation.

- Puncture wound sustained when a rigger wipes
a rotating winch drum face with a cloth near
sharp wire splinters.

[Mooring Line Snap-Back Zone] | [Wire Rope Hazard] |
[Entanglement] | [Friction & Torsional Stress]
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Heavy Duty Shackle Pin
® 2157 Guide Bar

HSF Framework Control Method / Tools

Definition: An engineered manual distance tool
equipped with a secure threaded sleeve or non-
slip locking socket head, designed to align and
insert heavy shackle pins remotely.

Technical Explanation: Large bow shackles use
pins weighing multiple kilograms that must be
inserted through rigging link eyes precisely.
Traditional field methods require operators to
hold the pin body manually while a crane aligns
the shackle, placing fingers directly inside high-
force pinch zones. A guide bar provides a rigid
handle extension, allowing workers to push, pull,
and rotate the pin while standing at a safer
working distance.

Why It Matters: Within the HSF framework, these
guide bars are an important engineered distance-
control method for preventing finger crush
injuries and bone flattening during heavy rigging
setups.

Field Limitations: The guide tool socket must
match the specific hex head or pin eye dimension
of the target shackle model; mismatched or worn
pin connections can cause the tool head to slip
under lateral loads.

Industrial Examples:

- Using a 36-inch shackle pin guide bar to align
and screw a heavy safety pin into a 25-tonne
rigging shackle.

- Applying arigid locking socket stick to push a
stuck shackle connector pin through a crane
hook master link.

- Utilizing a high-visibility guide bar to position a
heavy master link pin on an offshore deck
staging area.

[Active Engineered Distance Control] | [Shackle Bow Trapping] |
[Rigging Operations] | [Tools, Interfaces and Handling Aids]
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Slugging Wrench Remote
@ viiss Holding Arm

HSF Framework Control Method / Tools

Definition: An engineered structural extension
clamp assembly equipped with a high-torque
locking collar and a robust, shock-absorbing
handle designed to secure striking wrenches
remotely.

Technical Explanation: Slugging wrenches
require heavy sledgehammer blows to tighten
large industrial fasteners. Traditional methods
require a second worker to hold the wrench flush
by hand, placing their fingers within centimeters
of the hammer strike target zone. A remote
holding arm extends the handle length or creates
a remote clamping interface, removing the
assistant's hands entirely from the hammer
deflection path.

Why It Matters: Within the HSF framework, this
arm is treated as an important method for
eliminating hand exposure by moving beyond
basic hand grips into a rigid, engineered distance-
control interface for heavy bolting.

Field Limitations: The holding arm requires a
clean, unobstructed workspace clearance around
the nut perimeter to position the extended handle
shaft safely without binding against adjacent
piping.

Industrial Examples:

- Clamping a 30-inch remote holding arm onto a
heavy striking wrench during high-pressure
refinery pipeline assembly.

- Utilizing a locking safety clamp handle bar to
retain a slugging wrench flush on a vertical
valve bonnet nut.

- Applying a heavy-duty wrench holding arm to
steady an open-ended spanner against a
compressor foundation plate.

[Active Engineered Distance Control] | [Spanner Holder] | [Heavy
Duty Fingersaver] | [Tools, Interfaces and Handling Aids]
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@ v2-189 Pipe Drift Safety Wand

Industry Practice Control Method / Tools

Definition: A specialized extension safety handle
or flexible clamping wand designed to hold and
align mechanical drift pins or taper punches
during heavy hammering tasks.

Technical Explanation: Drift pins are driven into
misaligned bolt holes or structural splices using
sledgehammers to force component alignment.
Holding the pin manually with fingertips places
the hand directly in the line-of-fire of a hammer
misstrike or a pin shattering event. A safety wand
utilizes heavy-duty polymer loops or mechanical
chucks on a long handle to isolate the operator's
hands from the impact target.

Why It Matters: This tool helps prevent the
dangerous field habit of using fingers as
temporary spacers or positioning guides directly
on impact tooling surfaces.

Field Limitations: Flexible polymer loops can
experience degradation, cutting, or tearing if
exposed to sharp metal burrs around rough bolt
holes or structural steel edges.

Industrial Examples:

- Using aflexible rubberized safety wand to
position a 1-inch steel drift pin in a structural
bridge girder connection hole.

- Applying a heavy-duty locking punch clamp
wand to retain an alignment pin during
industrial tank maintenance activities.

- Utilizing an extended handle grip device to
steady a taper punch pin inside a shipyard hull
section during hammering.

[Active Engineered Distance Control] | [Drift Pin Holder] | [Manual
Hammer Misstrike] | [Pipeline Flange Bolt Hole Alignment]
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Rigging Sling Extraction
@ v2-190 Hook

Industry Practice Control Method / Tools

Definition: A rigid manual safety tool equipped
with a high-strength spring hook head or flat
wedge tip, designed to pull heavy rigging slings
out from beneath landed cargo loads safely.
Technical Explanation: Heavy slings often
become trapped or pinched beneath cargo boxes,
pipe stacks, or steel structures when they are set
down by cranes. Workers frequently reach
beneath the heavy load with bare hands to pull or
yank the sling free, entering a critical caught-
between zone. An extraction hook uses an
extended shaft and custom hook profile to catch
and pull the sling loops clear from outside the
drop footprint.

Why It Matters: This tool helps prevent deep hand
crush injuries and finger trapping by eliminating
the dangerous habit of reaching beneath un-
shored suspended loads.

Field Limitations: These hooks cannot extract
heavily pinned slings that are trapped under the
full dead-weight of a load; such scenarios require
re-lifting the cargo using proper safety chocks.

Industrial Examples:

- Utilizing a 48-inch sling extraction hook to pull
a heavy wire rope sling loop out from beneath a
landed cargo crate.

- Applying an extended flat-tipped safety wand
to push a synthetic web sling collar clear of a
crane landing pad shoe.

- Employing a high-strength steel hook stick to
pull heavy rigging chains out from under a
stacked structural I-beam.

[Active Engineered Distance Control] | [Rigging Operations] |
[Caught-Between Incident] | [Tools, Interfaces and Handling Aids]
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High Pressure Shielding
® 2391 Blanket

Consensus Guidance Control Method / Tools

Definition: A flexible, multi-layered high-tensile
safety wrap or blanket designed to enclose high-
pressure fluid lines, hydraulic fittings, or
pneumatic couplings to contain pressure leaks.

Technical Explanation: High-pressure lines can
fail at connection points, producing high-velocity
fluid or gas streams that can cause injection
injuries if they strike hand tissue. A shielding
blanket uses synthetic materials (such as aramid
fibers or ballistic nylon) wrapped tightly around
the hose joint. If a failure occurs, the blanket
dissipates the fluid momentum and redirects the
pressure stream away from nearby operators.

Why It Matters: It functions as an important
passive engineering barrier, preventing severe
fluid injection injuries by isolating the pressure
leak source from hands working nearby.

Field Limitations: Blankets must be sized
precisely for the specific hose diameter and
pressure rating; loose or incorrectly wrapped
blankets can tear or displace during a high-energy
pressure blast.

Industrial Examples:

- Wrapping a ballistic nylon shielding blanket
around a 5,000 psi hydraulic torque wrench line
connection coupling.

- Installing an aramid fiber safety wrap over a
high-pressure pneumatic line joint on an active
drill floor.

- Utilizing a structured safety shield blanket to
enclose a chemical injection hose manifold
fitting during a refinery turnaround.

[Hydraulic Injection Injury] | [High-Pressure Hose Whip] |
[Mechanical Barrier] | [Controls and Prevention Concepts]

HSF Industrial Hand Safety Encyclopedia

Automated Drill Floor Iron

® Vi Roughneck

Consensus Guidance Control Method / Tools

Definition: A heavy-duty mechanized system
mounted on tracks or booms used to automate
the making, torqueing, and breaking of threaded
tubular connections on a drilling floor.

Technical Explanation: Threaded pipe joints
require massive torque to secure. Traditional
methods rely on manual tongs, spinning chains,
and heavy physical handling, which create
extreme line-of-fire and pinch risks. An automated
iron roughneck integrates hydraulic jaws, backup
spinning rollers, and torque wrenches into a
single remote-operated unit, completely
removing workers from the tubular connection
center.

Why It Matters: It functions as a highly effective
engineering control by eliminating manual
interaction during high-frequency, high-torque
tubular connection tasks, moving workers to safe
control panels.

Field Limitations: Automated roughnecks require
precise calibration and regular maintenance;
mechanical sensor failures or misaligned tracks
can cause the unit to jam, forcing hazardous
manual troubleshooting.

Industrial Examples:

- Utilizing a remote-controlled iron roughneck to
spin and torque a 5-inch drill pipe joint on an
active offshore rig floor.

- Operating an automated hydraulic pipe
connector system from an enclosed cyber-chair
control cabin.

- Deploying a track-mounted automated
roughneck unit to break a seized drill collar
connection without manual tong lines.

[Active Engineered Distance Control] | [Tong Line-of-Fire Zone] |
[Rotary Table Hand Hazard] | [Controls and Prevention Concepts]

Volume 2 - www.handsafetyfirst.in 99



@ V2192 Drill Pipe Spinner Tool

Industry Practice Control Method / Tools

Definition: A mechanized, pneumatic or hydraulic
tool equipped with internal driving rollers
designed to spin drill pipe threads together
rapidly during wellbore make-up tasks.

Technical Explanation: Pipe spinners replace
dangerous legacy field methods like manual
spinning chains, which frequently catch fingers or
pull limbs into rotating shafts. The spinner tool
clamps around the pipe body and uses high-
torque vulcanized rubber rollers to rotate the
upper tubular section quickly. Hand exposure is
reduced because operators control the tool via
extended handles or remote control lines.

Why It Matters: This tool is one of the most
effective engineered controls for preventing
severe finger amputations and hand crushing
injuries associated with manual chain spinning.

Field Limitations: Mud, heavy grease, or cold
weather can coat the tool's rubber rollers, causing
them to slip against smooth steel pipes and
requiring manual cleaning.

Industrial Examples:

- Clamping a pneumatic pipe spinner tool
around a 4-1/2 inch drill pipe joint using
extended tool handles.

- Operating a hydraulic pipe spinner line on a
drilling floor to spin a casing connection from a
safe standoff distance.

- Utilizing a remote-activated pipe spinning tool
assembly to make up a tubular string section
on a platform deck.

[Active Engineered Distance Control] | [Rotary Table Hand Hazard] |
[Entanglement] | [Tools, Interfaces and Handling Aids]
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Offshore Casing Landing
Funnel

@ v2-194

HSF Framework Control Method / Tools

Definition: An adjustable, heavy-walled structural
steel guide ring or funnel framework designed to
center descending casing joints over the wellhead
stump automatically.

Technical Explanation: Casing joints feature large
diameters and high weights that make them
difficult to align precisely by crane over the
threaded wellhead connection. A landing funnel is
temporarily mounted over the stump hole, using
its tapered internal walls to center the descending
pipe joint dynamically as it drops. This design
eliminates the need for operators to guide the
moving casing base by hand, keeping fingers clear
of closing gaps.

Why It Matters: Within the HSF framework, these
funnels are treated as an important method for
eliminating hand exposure by moving beyond
individual hand tools into a structural, engineered
process redesign for high-risk casing runs.

Field Limitations: The landing funnel must be
matched precisely to the specific outer diameter
profile of the casing size being run; bent or out-of-
spec pipe joints can cause the funnel to bind.

Industrial Examples:

- Mounting a tapered steel landing funnel over
an active wellhead stump to guide a 13-3/8 inch
casing joint into place automatically.

- Utilizing a track-aligned structural guide funnel
to center casing strings on an automated
offshore drilling deck.

- Applying an adjustable heavy-walled
positioning funnel to align pipe connections on
a platform cellar deck.

[Active Engineered Distance Control] | [Casing Running Hand

Hazard] | [Mechanical Guide Fixture] | [Controls and Prevention
Concepts]
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Heavy Duty Rigging Hook
® 219 Guide Handle

HSF Framework Control Method / Tools

Definition: An engineered safety handle extension
attached directly to the back spine of heavy crane
hooks or master lifting links to allow safe manual
steering.

Technical Explanation: Heavy crane hooks and
rigging master links can swing or pivot
unpredictably during crane line adjustments.
Workers instinctively grab the main hook body,
bow opening, or sling lines to steady them,
placing fingers inside high-force compression
paths. A guide handle is bolted or welded directly
to the unhazardous back spine of the hook,
extending the hand grip point away from inner
closing paths.

Why It Matters: This design provides an integrated
hand safety interface, allowing workers to manage
hook position while keeping their fingers
completely outside the inner rigging trap zone.

Field Limitations: Guide handles must be
inspected regularly for micro-cracks or weld
degradation caused by structural impacts; broken
or poorly attached handles can snap off under
heavy load surges.

Industrial Examples:

- Utilizing a heavy-duty polymer guide handle
attached to the spine of a 15-tonne crane hook
to steady a cargo lift.

- Applying an integrated steel loop handle on a
master lifting block to steer a suspended
rigging beam assembly safely.

- Gripping an extended safety handle on a heavy
crane shackles block to position it over an
offshore cargo basket link.

[Active Engineered Distance Control] | [Shackle Bow Trapping] |
[Rigging Operations] | [Tools, Interfaces and Handling Aids]
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Offshore Supply Vessel
® V219 Catline Winch

Consensus Guidance Injury Mechanism

Definition: The moving entrapment and nip
hazard located around the small, auxiliary drum
lines (catlines) and capstans used for localized
material hauling on offshore vessel decks.

Technical Explanation: Catline winches use
manual rope wraps around a continuously
rotating smooth drum spool to gain lifting
leverage. Operators pull the loose end of the rope
manually to increase friction and control load line
speed. Hand exposure occurs if the high-tension
rope experiences a sudden wrap knot, slips, or
bites back on the drum, catching the worker's
fingers or gloves within the tight wraps.

Why It Matters: This mechanism carries a serious
risk of deep friction burns, joint dislocations, and
traumatic finger amputations because the moving
capstan drum generates continuous rotational
torque.

Field Limitations: Catlines rely entirely on manual
tension control and operator touch feedback,
making it impossible to install fixed protective
guards around the rotating spool surface.

Industrial Examples:

- Hand caught and drawn into a rotating capstan
spool while manually tensioning an auxiliary
catline rope on a supply boat deck.

- Fingers pinched beneath a high-tension
synthetic rope layer when a deck winch
experiences sudden line slippage under load.

- Experiencing a deep rope friction burn when an
operator attempts to hold a slipping catline
rope manually during cargo staging.

[Marine Deck Pinch Zone] | [Offshore Supply Vessel Tugger Line Trap]
| [Entanglement] | [Friction & Torsional Stress]
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@ v2-197 Drill Floor Mud Bucket Tool

Industry Practice Industrial Task

Definition: The physical task of clamping,
operating, and unlatching a heavy metal split-
cylinder seal assembly (mud bucket) around wet
drill pipe connections during pull-out operations.

Technical Explanation: When wet drill strings are
broken apart, drilling mud remains trapped inside
the tubular and spills onto the floor when the
connection is unscrewed. A mud bucket tool is
clamped around the joint to catch and redirect
this fluid. Hand exposure occurs when workers
pull the heavy closing handles, adjust the internal
rubber seals manually, or operate the quick-
release latch pins in confined spaces.

Why It Matters: This high-frequency task causes
persistent minor soft-tissue pinch injuries and
hand contusions because the heavy tool halves
close under spring tension and can snap shut
unexpectedly.

Field Limitations: Mud buckets are heavy and
become slick with drilling grease, which reduces
the slip-resistance of the tool's manual gripping
surfaces and decreases reaction time.

Industrial Examples:

- Closing a heavy steel mud bucket tool around a
drill pipe joint manually with fingers near the
central hinge seam.

- Hand pinched when a spring-loaded mud
bucket latch mechanism snaps closed
unexpectedly during an active wet trip.

- Reaching into a mud bucket internal housing to
adjust a worn rubber seal manually while the
tool hangs on an active hoist line.

[Tubular Stabbing Exposure] | [Pinch Point] | [Closing Gap] | [Pipe &
Tubular Handling]
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Marine Deck Cargo

V2-198 . o
® Container Twistlocks

Consensus Guidance Injury Mechanism

Definition: The closing pinch hazard and
mechanical catch point located within the
rotating internal locking cones and corner
castings of marine container locking devices
(twistlocks).

Technical Explanation: Shipping containers are
locked onto vessel decks or stacked together
using heavy dual-cone mechanical pins called
twistlocks. Workers insert these pins into the
container corner holes manually and rotate the
lock lever. Hand exposure occurs when fingers are
placed inside the corner slot during pin insertion,
or when operators force stiff or corroded locking
levers by hand.

Why It Matters: This high-frequency task is a
common cause of finger pinch trauma and severe
hand skin tears because the heavy steel lock
mechanisms can bind or rotate suddenly under
structural weight.

Field Limitations: Twistlocks are exposed to
severe salt crusting, rust, and high structural
loads, which causes mechanisms to seize and
forces workers to use heavy manual force.

Industrial Examples:

- Inserting a steel twistlock pin into a container
corner casting manually with fingers inside the
active slot opening.

- Hand pinched when a corroded twistlock lever
rotates suddenly under the impact of a manual
lashing bar tool.

- Reaching into a container stacking shoe to clear
ajammed lock pin manually while a second
container is suspended nearby.

[Marine Deck Cargo Securing] | [Marine Deck Pinch Zone] | [Pinch
Point] | [Manual Handling and Materials]
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Drilling Floor Automated

® V21 pon Roughneck Jaws

Consensus Guidance Injury Mechanism

Definition: The extreme-force closing gap located
between the moving upper and lower hydraulic
clamping jaws of an automated iron roughneck
pipe-torqueing machine.

Technical Explanation: Iron roughnecks automate
pipe connections using hydraulic jaws that clamp
the drill pipe body with high pressure before
rotating to tighten or break the threads. Hand
exposure occurs during maintenance, tool
alignment checks, or jaw die replacements. If a
technician reaches inside the jaw assembly to
swap worn dies or clear metallic scale without
completing a full electrical lockout, they enter a
severe hazard zone.

Why It Matters: This area presents a significant
risk for complete hand crushing or traumatic
amputation because the hydraulic clamping
cylinders operate under thousands of psi of non-
reversing force.

Field Limitations: Jaw dies wear down rapidly
from high-torque friction, forcing maintenance
personnel to access the inner mechanics of the
clamp head frequently on active floors.

Industrial Examples:

- Reachinginto an iron roughneck jaw head to
manually clear metal scale from a hydraulic
clamping die track.

- Hand trapped between an upper spinning
roller and a stationary backup jaw during a
automated cycle test sequence.

- Fingers pinched during manual die block
replacements on an iron roughneck that stores
residual hydraulic fluid pressure.

[Automated Drill Floor Iron Roughneck] | [Tong Line-of-Fire Zone] |
[Hydraulic Energy] | [Machine Interaction]
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Offshore Pipe Deck Stacking
Crane

@ v2-200

Consensus Guidance Injury Mechanism

Definition: The heavy-mass pinch hazard and
caught-between environment present around the
gantry tracking rails, automated pipe grippers,
and sorting beds of an offshore tubular storage
crane system.

Technical Explanation: Pipe deck cranes move
joints of casing and drill pipe from horizontal
open deck racks to the catwalk feed tracks. These
cranes utilize large mechanical gantry frames and
heavy hydraulic gripper booms to lift long steel
loads. Hand exposure occurs when riggers
position wooden separators between pipe layers,
attach sling taglines, or clear debris from the
crane tracking rails manually.

Why It Matters: This zone presents a significant
risk for complete hand crushing because the large
moving mass of the crane gantry and heavy
tubular loads can easily overcome human tissue
resistance.

Field Limitations: Open shipboard layouts expose
the pipe deck storage area to sea winds and vessel
movements, which can cause un-slung tubular
stacks to shift unexpectedly on their racks.

Industrial Examples:

- Hand trapped between a descending crane
gripper boom arm and a stationary casing joint
stack on an offshore deck bed.

- Fingers pinched when a rigger positions a
wooden spacer block between pipe layers as a
gantry crane begins a travel sequence.

- Reaching onto a pipe deck crane tracking rail
manually to clear loose scale while the
automated gantry system is active.

[Pipe Rolling Exposure] | [Suspended Loads] | [Caught-Between
Incident] | [Pipe & Tubular Handling]
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Stamped Panel Edge

V2-201
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure condition created
when workers manually handle, transfer, inspect,
or position freshly stamped sheet-metal panels
with sharp unfinished edges.

Technical Explanation: Stamped automotive
panels often leave the press line with raw flanges,
burrs, pierced holes, and thin unsupported edges.
Workers may handle these panels during
inspection, stacking, transfer, rework, or loading
into body-in-white fixtures. Hand exposure occurs
when fingers slide along sharp edges, enter
punched openings, or become trapped between
nested panels.

Why It Matters: This task is a common source of
hand lacerations, fingertip cuts, and puncture
injuries because the panels may look lightweight
but have sharp, high-risk edges.

Field Limitations: Cut-resistant gloves help
reduce injury severity, but they do not eliminate
exposure when hands are used directly as panel
guides or separators.

Industrial Examples:

- Lifting a stamped door inner panel by its raw
flange edge during line inspection.

- Separating nested bonnet panels manually
with fingers between two sharp sheet edges.

- Reaching through a punched access hole to
pull a stamped bracket from a stillage.

[Cut] | [Laceration] | [Precision Grip] | [Automotive Assembly]
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Body-in-White Framing Jig
® 2202 pinch

Consensus Guidance Injury Mechanism

Definition: The closing gap hazard created by
locating pins, pneumatic clamps, and fixed nest
blocks inside automotive body-in-white framing
fixtures.

Technical Explanation: Body-in-white fixtures

hold vehicle panels in exact position before

welding, hemming, or bonding. These fixtures use

hardened pins, toggle clamps, swing arms,

pneumatic cylinders, and support blocks. Hand

exposure occurs when operators load panels into

the nest, adjust panel edges, or clear

misalignment while clamps are open but

powered.

Why It Matters: The fixture may appear stationary,

but a single clamp cycle can trap fingertips

between the panel, pin, and fixture block.

Field Limitations: Complex fixture geometry

makes full guarding difficult, especially where

operators must load large flexible panels

manually.

Industrial Examples:

- Fingers pinched between a locator pin and
door frame panel during fixture loading.

- Hand trapped when a pneumatic swing clamp
closes on a misaligned roof rail.

- Thumb caught between a panel edge and fixed
nest block while adjusting fit-up.

[Pinch Point] | [Pneumatic Energy] | [Material Positioning] | [Machine
Interaction]
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@ 2202 Hemming Die Interface

Consensus Guidance Injury Mechanism

Definition: The high-force closing zone between
the upper and lower tooling surfaces of a
hemming die used to fold sheet-metal flanges
around automotive doors, hoods, tailgates, or
panels.

Technical Explanation: Hemming dies fold an
outer panel edge around an inner panel to create
a finished automotive assembly. The process
requires precise panel placement before
mechanical, hydraulic, or robotic hemming action
begins. Hand exposure occurs when workers
correct panel position, remove small debris, or
check flange seating near the die edge.

Why It Matters: Hemming dies generate enough
force to crush fingertips or trap the hand if a
worker reaches into the tooling area before full
isolation.

Field Limitations: The need for accurate visual
inspection and close part loading can tempt
workers to reach inside the die area during short
cycle pauses.

Industrial Examples:

- Adjusting a door outer panel by hand before a
hemming die closes.

- Clearing a small metal scrap from the hem line
without isolating the machine.

- Fingers trapped between a tailgate edge and
die surface during rework positioning.

[Crush Zone] | [Pinch Point] | [Machine Interaction] | [Final Alignment
& Seating]
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Robotic Gripper Clearance
@ v2-204 Task

Industry Practice Industrial Task

Definition: The task of inspecting, clearing, or
adjusting the space around robotic grippers,
suction cups, clamps, or end-effectors used to
pick and move automotive components.

Technical Explanation: Robotic grippers handle
panels, brackets, glass, plastic parts, and
subassemblies using vacuum cups, mechanical
fingers, magnetic pads, or clamp jaws. Hand
exposure occurs when workers clear stuck parts,
adjust suction cups, check sensors, or remove
debris close to the end-effector. Stored pneumatic
or electrical energy can cause unexpected
movement if the system is not fully isolated.

Why It Matters: A robot gripper can close, rotate,
drop, or re-grip unexpectedly, trapping fingers
between the end-effector and the part.

Field Limitations: Robotic cells often require

frequent teaching, adjustment, and cleaning,
making safe access procedures critical.

Industrial Examples:

- Reachinginto a robot gripper to remove a stuck
stamped panel.

- Adjusting a suction cup bracket with fingers
near a powered clamp jaw.

- Hand trapped when a gripper re-closes during
a recovery sequence after a part drop.

[Robotic Cell Exposure] | [Pinch Point] | [Pneumatic Energy] | [Energy
Isolation Failure]
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@ V2205 Spot Welding Gun Rebound

Industry Practice Injury Mechanism

Definition: The sudden movement or kickback of
amanual or suspended spot-welding gun when its
electrodes close, release, or react against a panel
surface.

Technical Explanation: Spot-welding guns are
heavy tools that apply clamping force through
electrode tips before current passes through
sheet-metal layers. Operators often manipulate
suspended guns with both hands while aligning
electrode arms into narrow body openings. Hand
exposure occurs when the gun rebounds, slips off
the weld point, or traps fingers between the tool
frame and vehicle body.

Why It Matters: This mechanism can cause
knuckle injuries, finger pinching, wrist strain, and
hand impact trauma during repetitive welding
tasks.

Field Limitations: Tool balancers reduce weight

but do not remove the risk of sudden tool

movement, poor electrode access, or awkward

hand positioning.

Industrial Examples:

- Knuckles struck against a vehicle frame when a
spot-welding gun slips off a weld point.

- Fingers pinched between the lower electrode
arm and inner body panel.

- Hand crushed between a suspended C-gun
frame and a fixed fixture post.

[Tool Impact] | [Struck-Against] | [Pneumatic Energy] | [Automotive
Assembly]

HSF Industrial Hand Safety Encyclopedia

Pneumatic Nut-Runner

V2-206 . o
® Reaction Point

Consensus Guidance Injury Mechanism

Definition: The hand hazard created by sudden
torque reaction from pneumatic, electric, or
hydraulic nut-runners used to tighten fasteners on
automotive and industrial assembly lines.

Technical Explanation: Nut-runners deliver
controlled torque to bolts, studs, and threaded
inserts. When the fastener reaches target torque
or binds unexpectedly, the tool body reacts in the
opposite direction. Hand exposure occurs when
the operator grips the tool near rigid structures,
panel openings, or fixture edges where the
reaction movement can strike or trap the hand.
Why It Matters: Repeated torque reaction can
cause hand impacts, knuckle injuries, wrist strain,
and trapped fingers, especially in high-cycle
assembly environments.
Field Limitations: Reaction arms and tool
balancers help, but they must be adjusted
correctly for each task geometry and fastener
location.
Industrial Examples:
- Hand struck against a chassis bracket when a
nut-runner reaches final torque.
- Fingers trapped between the tool body and a
fixture frame during underbody fastening.

- Wrist twisted when a cross-threaded bolt
causes unexpected tool reaction.

[Struck-Against] | [Gross Motor Control] | [Tool Impact] | [Automotive
Assembly]

Volume 2 - www.handsafetyfirst.in 106



@ V2207 Toggle Clamp Catch Point

Consensus Guidance Injury Mechanism

Definition: The pinch and trapping hazard created
by the moving links, handles, and jaws of manual
or pneumatic toggle clamps used in fixtures and
assembly jigs.

Technical Explanation: Toggle clamps lock parts
in place by moving through a levered over-center
action. The clamping force increases rapidly near
the end of travel. Hand exposure occurs when
workers hold a part while closing the clamp, place
fingers near the linkages, or release a clamp that
springs open under stored force.

Why It Matters: Toggle clamps are small but
powerful enough to crush fingertips, pinch skin,
or strike knuckles during rapid fixture loading.

Field Limitations: Because toggle clamps are
simple and familiar, workers may underestimate
them and use fingers to hold parts in the clamp
path.

Industrial Examples:

- Finger pinched between a clamp pad and
sheet-metal bracket during manual fixture
closure.

- Thumb caught in a toggle linkage while
releasing a loaded clamp.

- Knuckles struck when a spring-loaded clamp
handle snaps open.

[Pinch Point] | [Stored Energy] | [Precision Grip] | [Fixture Safety]

HSF Industrial Hand Safety Encyclopedia

@ v2-208 Light-Curtain Muting Deficit

Consensus Guidance Exposure Science

Definition: The safety gap created when a light
curtain is muted, bypassed, misaligned, or
configured in a way that still allows hand entry
into a hazardous machine zone.

Technical Explanation: Light curtains detect body
or hand entry into a protected area and stop
machine motion. In automotive and assembly
lines, muting is sometimes used to allow parts,
pallets, or carriers to pass through without
stopping the machine. Hand exposure occurs
when the muting zone is too broad, timing is
poorly set, or workers reach into the cell during a
part-transfer window.

Why It Matters: A machine may appear protected
while still allowing hazardous hand access during
certain operating states.

Field Limitations: Light curtains are only effective

when correctly designed, validated, maintained,

and protected against intentional or accidental
bypass.

Industrial Examples:

- Operator reaches through a muted light curtain
while a robotic transfer arm is still active.

- Hand enters a fixture cell during a pallet
transfer cycle because the muting window
remains open too long.

- Misaligned sensors fail to detect a hand
reaching below the protected beam height.

[Machine Guarding] | [Energy Isolation Failure] | [Robotic Cell
Exposure] | [Controls and Prevention Concepts]
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Automotive Glass Bead

V2-209 .
® Sealing Exposure

Industry Practice Industrial Task

Definition: The hand exposure created during
manual application, positioning, or correction of
adhesive beads used to install windshields, rear
glass, or fixed quarter glass in vehicles.

Technical Explanation: Automotive glass
installation uses urethane adhesive beads applied
to glass or body flanges. Operators may guide
large glass panels into openings, smooth sealant,
hold suction tools, or correct alignment close to
sharp body apertures. Hand exposure includes
cuts from glass edges, adhesive-tool slips, and
pinching between the glass panel and vehicle
frame.

Why It Matters: The task combines fragile glass,
sharp body edges, adhesive handling, and final
alignment pressure, all of which can expose hands
during the last few centimeters of seating.

Field Limitations: Suction lifters and positioning
aids reduce exposure, but final fit correction is
often still performed manually.

Industrial Examples:

- Finger pinched between a windshield edge and
A-pillar flange during glass seating.

- Hand cut while adjusting a glass panel with an
exposed edge.

- Thumb strained while holding a suction cup
handle during final alignment.

[Final Alignment & Seating] | [Cut] | [Pinch Point] | [Material
Positioning]

HSF Industrial Hand Safety Encyclopedia

@ v2-210 Trim Clip Insertion Stress

Industry Practice Industrial Task

Definition: The repetitive hand exposure created
when workers press plastic, metal, or spring clips
into body panels, dashboards, interior trims, or
underbody assemblies.

Technical Explanation: Trim clips often require
high thumb pressure, palm force, or tool-assisted
pushing to seat correctly. Hand exposure occurs
from repetitive pressing, sudden clip snap-
through, sharp bracket edges, and tool slips. In
high-volume assembly, the same pinch or
pressure action may be repeated hundreds of
times per shift.
Why It Matters: Although individual forces may be
small, repetition can cause thumb strain, fingertip
soreness, skin cuts, and cumulative hand fatigue.
Field Limitations: Automation is difficult where
trim parts vary, access is limited, or final fit quality
depends on operator feel.
Industrial Examples:
- Pressing plastic door trim clips into holes using
repeated thumb force.
- Fingertip cut by a sharp metal spring clip
during dashboard assembly.

- Hand struck when a clip-insertion tool slips off
a curved trim surface.

[Repetitive Strain] | [Precision Grip] | [Struck-Against] | [Automotive
Assembly]
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@ v2-211

Stamping Press Feed Line
Nip

Consensus Guidance Injury Mechanism

Definition: The in-running pinch point located
between feed rollers, straighteners, or powered
guides that move sheet metal into a stamping
press.

Technical Explanation: Press feed lines use
powered rollers to pull coil strip through
straighteners and into the die area. Hand
exposure occurs when operators manually thread
strip ends, clear buckled material, adjust guides,
or remove scrap near powered rollers. The rolling
action can pull fingers, gloves, or tools into the nip
point.

Why It Matters: Feed line nip points can cause
severe crush injuries or amputations because the
rollers continue to pull material inward once
contact occurs.

Field Limitations: Threading and coil-start

operations may require temporary access near the

feed path, so safe setup procedures and dedicated

tools are essential.

Industrial Examples:

- Hand caught while feeding a new coil strip into
straightener rollers.

- Fingers pinched while adjusting side guides
near a powered feed line.

- Glove drawn into feed rollers while clearing a
buckled strip edge.

[In-Running Nip] | [Nip Point] | [Machine Interaction] | [Steel Sheet
Shearing Feed Hazard]

HSF Industrial Hand Safety Encyclopedia

@ v2-212 Part Nest Misload Correction

Industry Practice Industrial Task

Definition: The task of manually correcting a part
that has been placed incorrectly in a fixture, nest,
pallet, or automated station before the machine
cycle continues.

Technical Explanation: Assembly cells often
depend on parts sitting correctly on pins, pads,
blocks, or sensors. When a part is misloaded,
workers may instinctively reach in to push, lift, or
rotate it into place. Hand exposure occurs if
clamps, slides, robots, lifters, or locating pins
activate while the correction is being made.

Why It Matters: Misload correction is a common

moment when workers bypass normal safe

distance and place hands directly in machine

movement paths.

Field Limitations: Production pressure can

encourage quick manual correction instead of

stopping, isolating, and resetting the station

properly.

Industrial Examples:

- Reaching into a fixture to reseat a misaligned
bracket before clamp closure.

- Hand trapped when a pallet locator pin rises
during manual correction.

- Fingers pinched while rotating a small
component in a sensor-controlled nest.

[Final Alignment & Seating] | [Energy Isolation Failure] | [Machine
Interaction] | [Human Intervention Trap]
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Vaars Panel Stillage Extraction
® 221 Hazard

Industry Practice Injury Mechanism

Definition: The hand hazard created when
workers remove sheet-metal or plastic panels
from storage stillages, racks, bins, or transport
frames.

Technical Explanation: Panels stored in stillages
may be stacked vertically, nested tightly, or
supported by narrow slots and retaining bars.
Hand exposure occurs when workers pull panels
free, separate stuck parts, or reach between
panels and rack dividers. Stored tension, sharp
edges, gravity, and unstable panel movement can
trap or cut hands.

Why It Matters: Panel extraction injuries often
happen before the main production task begins,
during handling and staging.

Field Limitations: Stillage designs vary widely,
and many are optimized for storage density rather
than hand clearance.

Industrial Examples:

- Fingers cut while pulling a stamped fender
panel from a narrow rack slot.

- Hand trapped between two nested door panels
in a transport stillage.

- Thumb pinched when a panel retaining bar
springs back during unloading.

[Material Stacking Exposure] | [Cut] | [Closing Gap] | [Manual
Handling and Materials]

HSF Industrial Hand Safety Encyclopedia

Robotic Weld Cell Recovery

V2-214
® Exposure

Consensus Guidance Exposure Science

Definition: The hand exposure created when
workers enter or reach into a robotic welding cell
to recover a dropped part, clear a fault, inspect
tooling, or reset a fixture.

Technical Explanation: Robotic weld cells include
robots, turntables, welding guns, fixtures, clamps,
sensors, and conveyors. During fault recovery,
normal automatic movement may be paused but
residual energy, stored motion, or unexpected
restart conditions can remain. Hand exposure
occurs when workers reach near weld tips, clamp
arms, fixture pins, or hot welded parts.

Why It Matters: Recovery work is often less
routine than normal production, which increases
the chance of reaching into a hazardous path
without full isolation.

Field Limitations: Complex cells may have

multiple energy sources, including electrical,

pneumatic, hydraulic, thermal, and gravity-

related hazards.

Industrial Examples:

- Removing a dropped bracket from beneath a
robotic welding fixture.

- Reaching near a hot weld gun tip to inspect a
bad weld location.

- Hand trapped when a fixture clamp resets
during cell recovery.

[Energy Isolation Failure] | [Robotic Cell Exposure] | [Thermal Burn] |
[Machine Interaction]
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@ V2215 Sharp Stamped Flange Burr

Industry Practice Injury Mechanism

Definition: The cutting hazard created by sharp
burrs, rough edges, or thin raised metal
projections left on a stamped sheet-metal flange
after blanking, piercing, trimming, or forming.

Technical Explanation: Stamped metal can
develop burrs where punches, dies, or trimming
blades separate material. These burrs may be
small but sharp enough to cut skin or catch glove
fibers. Hand exposure occurs when workers slide
hands along panel edges, lift panels from stacks,
insert clips near flanges, or inspect holes by
touch.

Why It Matters: Burr injuries are common because

the hazard is often not visible from a normal

working angle, especially under production

lighting.

Field Limitations: Deburring every edge may not

be practical in high-volume production, so

handling methods and edge-awareness controls

become important.

Industrial Examples:

- Fingertip cut while checking the edge of a
stamped reinforcement bracket.

- Glove snagged by a burr on a pierced holein a
body panel.

- Palm lacerated when sliding a stamped seat-
frame part across a workbench.

[Cut] | [Laceration] | [Stamped Panel Edge Exposure] | [Material
Handling]

HSF Industrial Hand Safety Encyclopedia
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Articulated Tool Balancer

V2-216
® Trap

Industry Practice Injury Mechanism

Definition: The pinch or impact hazard created by
the moving arms, cables, springs, and suspended
tool mounts of articulated tool balancers used on
assembly lines.

Technical Explanation: Tool balancers reduce the
weight of heavy tools such as weld guns, nut-
runners, grinders, and sealant applicators. They
use spring reels, air balancers, rails, or articulated
arms to suspend and return tools. Hand exposure
occurs when fingers enter pivot joints, cable
paths, or rebound zones, or when a suspended
tool swings unexpectedly.

Why It Matters: Balancers improve ergonomics
but can introduce new pinch and struck-by
hazards if their movement path is not controlled.
Field Limitations: Balancers must be tuned to
tool weight and task geometry; poor adjustment

can cause unwanted drift, rebound, or sudden
movement.

Industrial Examples:

- Finger pinched in the pivot joint of a suspended
tool arm.

- Hand struck by a nut-runner swinging back
after release.

- Glove caught near a balancer cable reel during
tool repositioning.

[Tool Impact] | [Pinch Point] | [Stored Energy] | [Ergonomic Control]
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@ v2-217 Distance Panel Shifter

HSF Framework Control Method / Tools

Definition: A non-marring manual distance tool
designed to push, pull, separate, or guide
automotive panels without placing hands on
sharp edges or between nested parts.

Technical Explanation: Distance panel shifters use
shaped polymer, rubber, magnetic, or coated
heads attached to a rigid handle. They help
workers move panels inside stillages, fixtures,
racks, or inspection areas while maintaining hand
clearance. The tool is especially useful for
separating nested panels, correcting minor
position errors, or guiding flexible sheet parts into
support points.

Why It Matters: This tool replaces direct fingertip

contact with panel edges and helps reduce cuts,

pinch injuries, and hand entry into narrow rack

gaps.

Field Limitations: The tool should not be used to

force jammed panels, pry heavy locked parts

apart, or reach into active machinery without

proper isolation.

Industrial Examples:

- Using a non-marring shifter to separate two
nested stamped door panels.

- Guiding a fender panel into a fixture nest
without touching the raw flange.

- Pulling a lightweight bonnet panel forward in a
stillage using a hooked polymer head.

[Active Engineered Distance Control] | [Stamped Panel Edge

Exposure] | [Panel Stillage Extraction Hazard] | [Tools, Interfaces and
Handling Aids]

HSF Industrial Hand Safety Encyclopedia

@ v2-218 Magnetic Blank Pick-Up Tool

HSF Framework Control Method / Tools

Definition: A magnetic hand-distance tool used to
lift, retrieve, separate, or position ferrous blanks
and small stamped steel parts without direct
finger contact.

Technical Explanation: Magnetic pick-up tools
use permanent magnets or switchable magnetic
heads attached to handles or extension shafts.
They allow workers to retrieve flat steel blanks,
offcuts, brackets, or small stampings from bins,
machine beds, and racks while keeping hands
away from sharp edges, pinch gaps, and cutting
zones.
Why It Matters: The tool helps reduce fingertip
cuts and puncture injuries during repetitive
handling of small ferrous parts.
Field Limitations: /t is not effective on aluminium,
plastic, non-magnetic stainless steel, or heavily
coated surfaces where magnetic contact is weak.
Industrial Examples:
- Retrieving a small steel stamping from a bin
without reaching into sharp nested parts.
- Picking a flat ferrous blank from a press table
after the cycle is safely stopped.

- Lifting a dropped steel bracket from beneath a
fixture without inserting fingers into the gap.

[Magnetic Holding Tool] | [Cut] | [Active Engineered Distance Control]
| [Material Handling]
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@ V2219 Non-Marring Push Bar

Industry Practice Control Method / Tools

Definition: A rigid manual guide bar with a soft or
coated contact head designed to push finished,
painted, polished, or delicate parts without
damaging the surface or exposing the hand.

Technical Explanation: Non-marring push bars
use rubber, nylon, polyurethane, or coated
contact surfaces to guide components during
assembly, inspection, or transfer. They allow
workers to keep their hands away from pinch
points while avoiding scratches, dents, or
contamination on finished surfaces.

Why It Matters: The tool supports both safety and

product quality by reducing the need to use hands

directly on panels, frames, or trim parts.

Field Limitations: The bar must match the surface

and force requirement. A soft head may slip on

oily surfaces or deform under high load.

Industrial Examples:

- Pushing a painted panel into an inspection
position without touching its edge by hand.

- Guiding a plastic bumper fascia into a rack slot
using a soft contact head.

- Moving a light assembly away from a fixture
clamp without gripping the part directly.

[Active Engineered Distance Control] | [Material Positioning] | [Final
Alignment & Seating] | [Tools, Interfaces and Handling Aids]

HSF Industrial Hand Safety Encyclopedia

@ v2-220 Fixed Part Funneling Track

HSF Framework Control Method / Tools

Definition: A fixed or adjustable guide structure
that funnels parts into the correct position during
loading, reducing the need for manual final
alignment by hand.

Technical Explanation: Funneling tracks use

tapered rails, chamfered blocks, V-guides, shaped

nests, or lead-in plates to guide components into

repeatable locations. In automotive and assembly

operations, they can be used for panels, brackets,

pallets, subassemblies, or fixtures. By creating a

physical path for the part, they reduce manual

nudging near clamp points.

Why It Matters: This is a process-design control

that helps eliminate hand exposure during the last

few centimeters of placement.

Field Limitations: Guide tracks must be

maintained, cleaned, and checked for wear.

Damaged tracks can cause jamming or

misalignment.

Industrial Examples:

- Using tapered fixture guides to center a door
frame before clamp closure.

- Installing lead-in rails to guide seat frames into
a welding nest.

- Adding chamfered blocks so a palletized part
self-centers during loading.

[Mechanical Guide Fixture] | [Final Alignment & Seating] | [Controls
and Prevention Concepts] | [The Last Few Inches Problem™]
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Soft-Grip Pneumatic Gun
Extension

@ v2-221

Industry Practice Control Method / Tools

Definition: An ergonomic extension handle or
support attachment fitted to pneumatic tools to
improve control while keeping the operator's
hand away from pinch, rebound, or hot zones.

Technical Explanation: Pneumatic guns, weld
tools, riveters, grinders, and nut-runners can
generate reaction force, vibration, heat, or
rebound. A soft-grip extension provides an
additional holding point, spreads force across the
hand, and improves tool orientation in awkward
spaces. When properly designed, it reduces the
need to grip the tool body near hazardous contact
points.

Why It Matters: The attachment can reduce hand
impacts, fatigue, awkward wrist posture, and tool-
slip injuries during repetitive assembly work.
Field Limitations: An extension handle must not
interfere with trigger control, emergency release,
or proper tool reaction paths.

Industrial Examples:

- Adding a soft-grip extension to a pneumatic
nut-runner used inside chassis frames.

- Using an auxiliary handle on a manual spot-
welding gun to keep hands away from
electrode arms.

- Fitting a support handle to a rivet gun used in
repeated underbody fastening.

[Tool Impact] | [Pneumatic Nut-Runner Reaction Point] | [Ergonomic
Control] | [Tools, Interfaces and Handling Aids]

HSF Industrial Hand Safety Encyclopedia

Robotic Cell Teaching

V2-222
® Pendant Exposure

Industry Practice Industrial Task

Definition: The hand and body exposure created
when a technician uses a teaching pendant to jog,
test, or program robotic movement inside or near
a machine cell.

Technical Explanation: Robot teaching requires
slow-speed movement, position setting, tool-path
checking, and gripper testing. Although teaching
mode usually reduces speed, it does not eliminate
pinch points between robot arms, fixtures, end-
effectors, and parts. Hand exposure occurs when
the technician holds the pendant while standing
near the robot path or manually checks
clearances.

Why It Matters: Reduced speed can create a false

sense of safety; a slow robot can still trap a hand

against a fixture or part.

Field Limitations: Teaching tasks are variable and

difficult to fully automate because they depend

on visual judgment and fine positional

adjustment.

Industrial Examples:

- Hand trapped between a robot wrist and fixture
post during slow-speed jogging.

- Fingers pinched while manually checking
gripper clearance during program setup.

- Technician struck by a moving end-effector
while holding the pendant close to the cell.

[Robotic Cell Exposure] | [Machine Interaction] | [Energy Isolation
Failure] | [Controls and Prevention Concepts]
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@ 2223 Sealer Nozzle Wipe Exposure

Industry Practice Industrial Task

Definition: The hand exposure created during
manual cleaning, wiping, or unclogging of
sealant, adhesive, or seam-sealer nozzles used in
automotive body and trim assembly.

Technical Explanation: Sealer systems dispense
viscous materials through manual or robotic
nozzles. Nozzles may clog, drip, or build up
hardened material. Workers may wipe nozzle tips,
trim cured adhesive, or clear blockages using
fingers, knives, cloths, or small picks. Hand
exposure includes cuts from cleaning tools,
contact with heated nozzles, and pinching near
automated applicator heads.

Why It Matters: Nozzle cleaning is often treated as
a minor support task, but it creates repeated hand
exposure near sharp tools, heated parts, and
moving applicators.

Field Limitations: Adhesives and sealers can cure
unpredictably, requiring frequent manual
intervention if nozzle maintenance is not
standardized.

Industrial Examples:

- Cutting cured urethane from a sealer nozzle
with a hand blade.

- Finger burned while wiping a heated adhesive
applicator tip.

- Hand pinched when a robotic sealer head
moves during manual cleaning.

[Cut] | [Thermal Burn] | [Maintenance Activities] | [Machine
Interaction]

HSF Industrial Hand Safety Encyclopedia

@ V2224 Door Hinge Alignment Task

Industry Practice Industrial Task

Definition: The task of aligning, holding, and
fastening heavy vehicle doors, tailgates, or hinged
panels during automotive assembly or rework.

Technical Explanation: Vehicle doors and
tailgates are heavy, awkward, and require precise
alignment with hinge plates, bolts, and body
openings. Operators may hold panels manually
while another worker tightens fasteners or adjusts
gaps. Hand exposure occurs between the hinge
plates, door edge, body frame, and fixture
surfaces during final seating.

Why It Matters: This task can cause fingertip

pinching, hand crush injuries, and knuckle

impacts because the panel can shift suddenly

under its own weight.

Field Limitations: Assist devices reduce weight

but may not fully control door swing, hinge

rotation, or final gap correction.

Industrial Examples:

- Fingers pinched between a door hinge plate
and body frame during bolt insertion.

- Hand crushed when a heavy tailgate shifts
while being aligned on its hinge pins.

- Knuckles struck while correcting panel gap
with a hand tool in a tight hinge area.

[Final Alignment & Seating] | [Pinch Point] | [Material Positioning] |
[Automotive Assembly]
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Panel Holding Vacuum Cup
@ v2-225 slip

Industry Practice Injury Mechanism

Definition: The sudden loss of grip or movement
of a vacuum cup holding tool used to lift, guide, or
position glass, plastic, or sheet-metal panels.

Technical Explanation: Vacuum cups rely on clean
surfaces, correct sealing pressure, and adequate
contact area. Loss of suction can occur due to
dust, oil, curvature, surface texture, weak pump
pressure, or incorrect cup selection. Hand
exposure occurs when workers instinctively try to
catch the slipping part or grip the panel edge
during the loss of control.

Why It Matters: A slipping vacuum cup can turn a
controlled handling task into a sudden pinch, cut,
or struck-by event.

Field Limitations: Vacuum tools require routine
inspection, surface cleaning, and correct load
matching. They are not reliable on dirty, oily,
highly curved, or porous surfaces.

Industrial Examples:

- Worker tries to catch a windshield after a
suction cup loses seal during installation.

- Hand cut when a stamped panel slips from a
vacuum lifter and slides across the palm.

- Fingers pinched between a falling plastic fascia
and rack support after cup release.

[Material Positioning] | [Dropped Object] | [Cut] | [Tools, Interfaces
and Handling Aids]

HSF Industrial Hand Safety Encyclopedia

@ 2226 Rebar Tying Repetitive Stress

Industry Practice Industrial Task

Definition: The repetitive hand exposure created

when workers twist, tie, cut, and position steel

reinforcing bars using manual pliers, hooks, or

tying tools.

Technical Explanation: Rebar tying requires

repeated wrist rotation, pinch grip, and finger

force to loop binding wire around intersecting

bars. Workers often perform this task at floor

level, overhead, or inside congested

reinforcement cages. Hand exposure includes

wire punctures, skin cuts, thumb strain, wrist

fatigue, and contact with sharp bar ends.

Why It Matters: The task is high-frequency and

physically repetitive, making it a common source

of minor hand injuries, fatigue, and cumulative

strain.

Field Limitations: Automatic tying tools reduce

repetition but may not fit inside tight cages,

corners, beam-column junctions, or congested

reinforcement layouts.

Industrial Examples:

- Twisting binding wire around a floor slab rebar
grid using manual pliers.

- Finger punctured by the cut end of tie wire
during cage preparation.

- Wrist strain from tying hundreds of bar
intersections in a single shift.

[Repetitive Strain] | [Puncture Wound] | [Precision Grip] |
[Construction Hand Exposure]
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@ v2-227 Rebar Cutter Hydraulic Snap

Consensus Guidance Injury Mechanism

Definition: The sudden cut-release and recoil
hazard created when a hydraulic, electric, or
manual rebar cutter severs high-strength
reinforcing steel.

Technical Explanation: Rebar cutters apply
concentrated shear force to steel bars. When the
bar finally separates, the offcut can move
suddenly, rotate, or fall. Hand exposure occurs
when workers hold the short end close to the
cutter jaw, clear bar fragments by hand, or
position fingers near the moving blade path.

Why It Matters: The cutting action can cause

finger crushing, lacerations, or impact injuries if

hands are placed near the jaw or unsupported

offcut.

Field Limitations: Short bars, bent bars, and

congested work areas often force workers to hold

material close to the cutting point unless proper

supports or clamps are used.

Industrial Examples:

- Finger pinched between the rebar and cutter
jaw while aligning a short bar.

- Hand struck by a cut rebar offcut that springs
outward after separation.

- Glove caught while clearing a small bar
fragment from the cutter throat.

[Shear Point] | [Cutting Action] | [Hydraulic Energy] | [Construction
Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Volume 2 - www.handsafetyfirst.in

Concrete Shuttering Panel

® V22 Mating

Industry Practice Industrial Task

Definition: The task of aligning, closing, and
securing formwork or shuttering panels during
concrete construction.

Technical Explanation: Shuttering panels are
heavy, rigid, and often handled in groups using
cranes, manual lifting, or temporary supports.
Workers position hands along panel edges, tie-rod
holes, clamp points, and hinge lines to bring
panels into alignment. Hand exposure occurs
when panels swing, settle, or close against
adjacent panels, walers, or concrete surfaces.

Why It Matters: This task can cause crushed
fingers, bruised palms, and nail-bed injuries
because the final closing gap often disappears
quickly.

Field Limitations: Panels may be slippery from
release oil, wet concrete, mud, or rain, reducing
grip and increasing sudden movement.

Industrial Examples:

- Fingers pinched between two formwork panels
during final closing.

- Hand trapped between a shuttering panel and
concrete column face.

- Thumb crushed while aligning a tie-rod hole by
hand.

[Closing Gap] | [Pinch Point] | [Final Alignment & Seating] |
[Construction Hand Exposure]
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Formwork Tie-Rod Hole

V2-229 .
® Alignment

Industry Practice Industrial Task

Definition: The hand exposure created when
workers align tie-rod holes, insert tie rods, or fit
cones and wing nuts through formwork panels.

Technical Explanation: Tie rods hold opposing
shuttering panels together against concrete
pressure. During setup, workers must align holes
across panels, push rods through tight openings,
and fit nuts or washers manually. Hand exposure
occurs when fingers are used to check hole
alignment or when panels shift while the rod is
being inserted.

Why It Matters: The task encourages workers to
use fingers as alignment gauges, creating a pinch
and shear risk if the panel moves.

Field Limitations: Misaligned panels, bent rods,
concrete residue, and damaged holes increase
manual force and make safe tool-assisted
alignment harder.

Industrial Examples:

- Finger inserted into a formwork tie hole to
check alignment.

- Hand pinched when a panel shifts while a tie
rod is being pushed through.

- Knuckles struck when a wing nut spanner slips
during tightening.

[Bolt Hole Alignment] | [Pinch Point] | [Struck-Against] |
[Construction Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Precast Panel Landing

V2-230
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure condition created
when workers guide, align, and seat heavy precast
concrete panels onto supports, shims, dowels, or
connection plates.

Technical Explanation: Precast panels are crane-
lifted and must be placed accurately onto
bearings, dowels, inserts, or grout beds. Workers
often stand near the panel edge to correct
rotation, hold packers, guide dowels, or check
alignment. Hand exposure occurs at the closing
gap between the descending panel and the
supporting structure.

Why It Matters: The mass of the panel means even

a small unintended movement can crush fingers
or hands.

Field Limitations: Wind, crane drift, poor visibility,
and tight site clearances make final placement
unpredictable.

Industrial Examples:

- Fingers placed near a dowel hole while a wall
panel is lowered into position.

- Hand trapped between a precast slab edge and
support beam during seating.

- Worker adjusts a shim pack by hand beneath a
suspended panel.

[Suspended Loads] | [Crush Zone] | [Final Alignment & Seating] | [The
Last Few Inches Problem™]
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Bridge Girder Launching
Rigging

Industry Practice

@ v2-231
Industrial Task

Definition: The task of connecting, guiding, and
controlling heavy bridge girders during lifting,
launching, sliding, or final positioning.
Technical Explanation: Bridge girders are large
structural members moved using cranes, strand
jacks, launching gantries, rollers, or skidding
systems. Workers handle slings, shackles, guide
plates, rollers, and temporary supports close to
high-mass moving steel or concrete. Hand
exposure occurs during connection, final
alignment, and removal of temporary rigging.

Why It Matters: Girder movement is slow but
powerful, creating a caught-between hazard if
hands are placed near bearing plates or guide
rollers.

Field Limitations: Outdoor work conditions, wind,
height, limited access, and uneven terrain make
hand-distance control difficult.

Industrial Examples:

- Hand trapped between a bridge girder and
temporary guide bracket during final
alignment.

- Fingers pinched while removing a sling from
beneath a landed girder.

- Worker holds a bearing plate by hand as a
girder is lowered above it.

[Suspended Loads] | [Rigging Operations] | [Caught-Between
Incident] | [Structural Steel Drifting Task]

HSF Industrial Hand Safety Encyclopedia

@ v2-232 Trench Box Strut Adjustment

Industry Practice Industrial Task

Definition: The hand exposure created when
workers adjust, pin, or secure hydraulic or
mechanical struts inside trench boxes and shoring
systems.

Technical Explanation: Trench boxes use heavy
steel panels and cross-struts to support
excavation walls. Struts may be telescopic,
pinned, or hydraulically extended. Workers place
hands near pin holes, collars, sleeves, and bearing
pads while adjusting length or alignment. Hand
exposure occurs when struts shift, settle, or
release stored pressure.

Why It Matters: A shifting strut can trap fingers

between heavy steel members or crush hands

against the trench shield frame.

Field Limitations: Mud, poor lighting, restricted

space, and unstable ground make controlled hand

placement difficult.

Industrial Examples:

- Finger pinched while inserting a locking pin
through a telescopic trench strut.

- Hand trapped between a strut end and trench
box wall during adjustment.

- Knuckles struck when a stiff strut collar
suddenly releases.

[Pinch Point] | [Stored Energy] | [Confined Space Operational Risks]
[Construction Hand Exposure]
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@ v2-233 Scaffold Tube Coupling Task

Industry Practice Industrial Task

Definition: The repetitive task of positioning
scaffold tubes and tightening couplers, clamps, or
fittings during temporary access structure
assembly.

Technical Explanation: Scaffold assembly
requires workers to hold tubes in alignment while
fitting right-angle couplers, swivel clamps, sleeve
joints, and base components. Hand exposure
occurs around tube ends, clamp jaws, bolt heads,
and spanner paths. Tubes can rotate or drop
slightly while workers are tightening connections.

Why It Matters: This task commonly causes

pinched fingers, struck knuckles, and hand fatigue

because workers handle round steel tubes while

applying force with tools.

Field Limitations: Height, awkward posture,

weather, gloves, and limited working platforms

reduce grip and tool control.

Industrial Examples:

- Finger pinched between a scaffold tube and
coupler jaw during tightening.

- Knuckles struck against a tube when a scaffold
spanner slips.

- Hand trapped between two tubes during final
alignment of a ledger.

[Pipe Rolling Exposure] | [Struck-Against] | [Pinch Point] |
[Construction Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

@ v2-234 Pile Hammer Rebound Path

Consensus Guidance Injury Mechanism

Definition: The impact and rebound hazard
created by pile-driving hammers, guide frames,
and associated tools during foundation piling
work.

Technical Explanation: Pile-driving systems use

high-energy impact or vibratory force to drive

piles into the ground. Workers may handle guide

ropes, wedges, pins, collars, and pile caps near

the hammer assembly. Hand exposure occurs

when tools rebound, guide components shift, or

workers attempt to correct pile position manually

near active equipment.

Why It Matters: The forces involved are high

enough to cause severe hand impact, crushing, or

fractures if a worker is close to the hammer path.

Field Limitations: Piling work is often performed

outdoors in muddy, noisy, and low-visibility

conditions, making communication and exclusion

difficult.

Industrial Examples:

- Hand struck by a guide tool that rebounds from
a pile cap.

- Fingers pinched between a pile and temporary
guide frame.

- Worker attempts to steady a pile by hand while
itis being positioned under the hammer.

[Struck-By Hazard] | [Tool Impact] | [Suspended Loads] |
[Construction Hand Exposure]
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@ v2-235 Anchor Bolt Template Mating

Industry Practice Industrial Task

Definition: The task of aligning anchor bolts,
templates, base plates, and structural inserts
before or during concrete placement and
equipment installation.

Technical Explanation: Anchor bolt templates
hold bolts in fixed positions for columns,
machines, tanks, and structural frames. Workers
manually adjust nuts, washers, sleeves, and
templates to match hole patterns. Hand exposure
occurs around bolt ends, template holes, base
plates, and shifting steel frames.

Why It Matters: The task encourages fine hand

placement near heavy plates and sharp threaded

rods, creating pinch, puncture, and struck-against

hazards.

Field Limitations: Wet concrete, poor access,

misaligned bolts, and site tolerances often require

repeated manual correction.

Industrial Examples:

- Finger pinched between a base plate and
anchor bolt template during alignment.

- Hand punctured by exposed threaded rod
while adjusting bolt spacing.

- Knuckles struck when a spanner slips while
tightening template nuts.

[Bolt Hole Alignment] | [Puncture Wound] | [Final Alignment &
Seating] | [Construction Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

R ‘Wedge Anchor Deflection
® 223 Sirike

Industry Practice Injury Mechanism

Definition: The hand impact hazard created when
a hammer, setting tool, or wrench deflects during
installation or tightening of expansion anchors
and wedge anchors.

Technical Explanation: Wedge anchors require

drilling, insertion, hammer setting, and tightening

to expand inside concrete. Hand exposure occurs

when workers hold the anchor close to the

striking point, grip a setting tool, or apply torque

in awkward positions. If the hammer glances, the

wrench slips, or the anchor binds, the hand can

strike surrounding concrete or steel.

Why It Matters: Anchor installation is repetitive

and forceful, making small misstrikes a frequent

cause of bruised knuckles, cuts, and finger

injuries.

Field Limitations: Overhead, edge, and confined

installations reduce visibility and increase

awkward wrist positions.

Industrial Examples:

- Thumb struck while holding a wedge anchor
during hammer setting.

- Knuckles hit against concrete after a wrench
slips during tightening.

- Hand cut by sharp concrete edge while
positioning an anchor plate.

[Manual Hammer Misstrike] | [Struck-Against] | [Tool Impact] |
[Construction Hand Exposure]
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Formwork Clamp Lever

® V2237 Snapback

Consensus Guidance Injury Mechanism

Definition: The sudden return movement of a
formwork clamp, wedge clamp, or locking lever
when stored force is released during tightening or
removal.

Technical Explanation: Many formwork systems
use wedges, spring clips, lever clamps, or over-
center locking devices to hold panels together.
These devices can store mechanical force when
tightened. Hand exposure occurs when a worker
removes a wedge, releases a lever, or loosens a
clamp that suddenly springs back.

Why It Matters: Snapback can strike fingers, cut

skin, or trap the hand against the formwork frame.

Field Limitations: Concrete residue, bent
components, and worn locking faces can make
clamp release unpredictable.

Industrial Examples:

- Finger struck by a formwork wedge clamp that
releases suddenly.

- Thumb pinched between a clamp lever and
shuttering frame.

- Hand cut when a seized panel clamp snaps
open during dismantling.

[Stored Energy] | [Struck-Against] | [Pinch Point] | [Construction
Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

@ 2232 Rebar Cage Lifting Point Trap

Industry Practice Injury Mechanism

Definition: The pinch and caught-between hazard
created at lifting points, hooks, slings, or
temporary lugs attached to prefabricated rebar
cages.

Technical Explanation: Rebar cages are lifted
using cranes, slings, spreader bars, or temporary
lifting loops. The cage may flex, rotate, or deform
during lifting. Hand exposure occurs when
workers guide sling eyes, hold temporary lugs, or
push the cage while it is settling into a trench, pile
bore, or formwork.

Why It Matters: The open lattice structure can trap
fingers easily, and the cage mass can crush hands
against formwork or ground supports.

Field Limitations: Cages often lack smooth

handling surfaces, and their geometry varies by

project, making standardized handholds difficult.

Industrial Examples:

- Fingers trapped between a sling eye and rebar
lifting loop during take-up.

- Hand caught between a rebar cage and pile
bore guide frame.

- Worker grips cage bars directly while the
suspended cage rotates.

[Suspended Loads] | [Rigging Operations] | [Caught-Between
Incident] | [Construction Hand Exposure]
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Concrete Vibrator Hose Grip

® V223 Fatigue

Industry Practice Industrial Task

Definition: The hand exposure created when
workers operate, guide, and withdraw flexible
concrete vibrator hoses during concrete
placement.

Technical Explanation: Concrete vibrators use
high-frequency vibration to remove air voids and
consolidate wet concrete. Workers grip flexible
hoses or handles for extended periods while
inserting and withdrawing the vibrating head.
Hand exposure includes vibration, wet concrete
contact, hose whip, grip fatigue, and pinch points
against reinforcement or formwork.

Why It Matters: The task can cause hand fatigue,
skin irritation, grip loss, and longer-term
vibration-related strain if exposure is poorly
controlled.

Field Limitations: Concrete placement conditions
are variable, and workers often need to operate
within congested rebar and formwork layouts.

Industrial Examples:

- Hand fatigued from holding a flexible vibrator
hose during slab pouring.

- Fingers pinched between the hose and rebar
cage while withdrawing the vibrator.

- Skin irritated after repeated contact with wet
concrete slurry.

[HAVS] | [Vibration White Finger] | [Grip Strength] | [Construction
Hand Exposure]
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@ V2240 Precast Guide Handle

HSF Framework Control Method / Tools

Definition: An engineered handle, bracket, or
detachable guide interface fitted to precast
concrete elements to allow workers to guide
panels without placing hands on edges or
beneath the load.

Technical Explanation: Precast guide handles
create a safer manual interface away from pinch
points, dowels, bearing pads, and panel edges.
They may be bolted into lifting inserts, attached
through cast-in sockets, or clamped to designated
guide points. The handle gives workers a defined
contact point during final positioning.

Why It Matters: This control reduces the habit of

gripping panel edges or reaching under
suspended precast elements during landing.

Field Limitations: Guide handles must be
designed for guidance only, not lifting. They must
also be compatible with the specific insert, panel
geometry, and load-control plan.

Industrial Examples:

- Using a detachable guide handle to orient a
wall panel before final seating.

- Steering a precast stair section from a
designated side guide point.

- Keeping hands away from dowel pockets while
guiding a panel into place.

[Active Engineered Distance Control] | [Precast Panel Landing

Exposure] | [Suspended Loads] | [Tools, Interfaces and Handling
Aids]
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Extended Shuttering

V2-241 .
® Alignment Lever

Industry Practice Control Method / Tools

Definition: A long-handled alignment tool used to
nudge, pull, or position shuttering panels without
placing fingers between panel edges.

Technical Explanation: Extended alignment levers

use shaped hooks, flattened tips, or protected

contact heads to engage formwork ribs, frame

holes, or panel slots. They provide controlled

leverage while maintaining hand distance from

the closing gap. They are intended for positioning

and alignment, not for uncontrolled prying or

lifting.

Why It Matters: The tool reduces direct hand

entry during formwork mating and tie-rod

alignment tasks.

Field Limitations: Excessive force can deform

panel edges, damage formwork hardware, or

cause the tool to slip.

Industrial Examples:

- Pulling a formwork panelinto alignment using
a long-handled hook lever.

- Nudging a shuttering frame so tie-rod holes
align without using fingers.

- Keeping hands outside the closing edge while
two panels are brought together.

[Active Engineered Distance Control] | [Concrete Shuttering Panel
Mating] | [Pinch Point] | [Tools, Interfaces and Handling Aids]

HSF Industrial Hand Safety Encyclopedia

Y e 5&3:);(11‘ Mechanical Tying

Industry Practice Control Method / Tools

Definition: A powered or semi-powered tying tool
with an extended or ergonomic handle, designed
to reduce repetitive hand twisting during rebar
tying.

Technical Explanation: Mechanical tying wands
loop, twist, and cut tying wire around intersecting
bars with reduced finger force. Extended versions
allow workers to tie floor-level bars from a more
upright posture. The tool reduces repeated
manual twisting and limits direct contact with
sharp wire ends.

Why It Matters: This tool helps reduce repetitive
strain, wire punctures, and finger fatigue during
high-volume reinforcement work.

Field Limitations: The tool may not fit into
congested cages, tight corners, beam-column
Jjoints, or small-diameter reinforcement layouts.

Industrial Examples:

- Tying floor slab reinforcement with an
extended mechanical tying wand.

- Reducing thumb strain during repetitive wire
twisting on a bridge deck cage.

- Using a compact tying tool inside a column
cage where manual pliers would require
awkward wrist rotation.

[Active Engineered Distance Control] | [Rebar Tying Repetitive Stress]
| [Repetitive Strain] | [Tools, Interfaces and Handling Aids]
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Vaoas Scaffold Nut Extension
® v ‘Wrench

Industry Practice Control Method / Tools

Definition: An extended or offset wrench designed
to tighten scaffold coupler nuts while improving
hand clearance from tube edges, coupler jaws,
and adjacent steel members.

Technical Explanation: Scaffold couplers often sit
in tight corners where standard spanners place
the hand close to tubes and clamp jaws. An
extension wrench gives additional reach and
knuckle clearance. It can reduce struck-against
injuries and allow better tool alignment when
tightening or loosening couplers.

Why It Matters: The tool reduces hand impacts
and pinch exposure during repetitive scaffold
erection and dismantling.

Field Limitations: Extension tools can increase

leverage beyond the intended tightening torque if

misused, potentially damaging couplers.

Industrial Examples:

- Tightening a scaffold coupler from a safer hand
position using an offset wrench.

- Avoiding knuckle contact with a vertical tube
during ledger installation.

- Loosening a seized coupler nut without placing
fingers inside the clamp gap.

[Scaffold Tube Coupling Task] | [Struck-Against] | [Pinch Point] |
[Tools, Interfaces and Handling Aids]

HSF Industrial Hand Safety Encyclopedia

@ V2244 Remote Wedge-Pin Holder

HSF Framework Control Method / Tools

Definition: A long-handled holding tool designed
to position wedge pins, drift pins, or locking pins
during hammering or alignment without placing
fingers near the strike zone.

Technical Explanation: Construction and
formwork tasks often require pins or wedges to be
inserted and struck with a hammer. A remote
holder grips the pin with a mechanical jaw,
polymer loop, or magnetic sleeve. This allows the
worker to start the pin while keeping the hand
outside the hammer path and pinch zone.

Why It Matters: The tool reduces misstrike

injuries, pinching, and the unsafe practice of

holding small impact parts by hand.

Field Limitations: The holder must match the pin

size and shape. Worn jaws or damaged loops can

release the pin during impact.

Industrial Examples:

- Holding a formwork wedge pin with a remote
holder during hammering.

- Positioning a scaffold locking pin without
placing fingers near the strike point.

- Starting a pile guide pin while the hand
remains outside the impact path.

[Drift Pin Holder] | [Manual Hammer Misstrike] | [Tool Impact] |
[Tools, Interfaces and Handling Aids]
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Y e Structural Steel Spreader
7 Hook

HSF Framework Control Method / Tools

Definition: A hands-off guide hook or spreader
attachment used to pull, separate, or position
structural steel components during erection or
fabrication.

Technical Explanation: Structural steel spreader
hooks provide a controlled interface for engaging
holes, flanges, lifting eyes, or plate edges from a
distance. They are used to guide members, move
slings, separate components, or adjust orientation
while keeping hands away from closing gaps and
rigging pinch points.

Why It Matters: The tool helps prevent workers
from gripping steel edges, sling eyes, or
connection holes directly during alignment.

Field Limitations: /t is not a lifting device unless
specifically designed and rated for lifting. It
should not be used to pry heavy members beyond
its intended force range.

Industrial Examples:

- Pulling a steel beam flange into position using
an extended spreader hook.

- Moving a sling eye away from a connection
point after a girder lands.

- Guiding a base plate edge without inserting
fingers into the bolt hole circle.

[Active Engineered Distance Control] | [Bridge Girder Launching
Rigging] | [Rigging Operations] | [Tools, Interfaces and Handling Aids]

HSF Industrial Hand Safety Encyclopedia

Manhole Cover Manual Lift

V2-246
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers lift, slide, rotate, or replace heavy
manhole covers, utility covers, drain covers, or
access lids manually.

Technical Explanation: Utility covers are heavy,
often stuck, corroded, wet, or seated in tight
frames. Workers may use hooks, bars, picks, or
fingers to lift or rotate the cover. Hand exposure
occurs when covers drop, rotate, jam, or trap
fingers between the cover and frame.

Why It Matters: The task can cause crushed

fingers, strained hands, punctures, and struck-

against injuries during routine access work.

Field Limitations: Covers may be seized by rust,

asphalt, concrete, mud, or traffic load

deformation, requiring high force to open.

Industrial Examples:

- Fingers trapped between a manhole cover and
frame during replacement.

- Hand struck when a lifting hook slips from a
cover slot.

- Thumb crushed while rotating a heavy access
lid into position.

[Crush Zone] | [Manual Handling and Materials] | [Struck-Against] |
[Construction Hand Exposure]
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@ V2247 Road Plate Landing Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
heavy steel road plates are lifted, shifted, landed,
or removed over trenches, pits, and excavation
openings.

Technical Explanation: Road plates are moved by
cranes, excavators, forklifts, or manual bars.
Workers may guide the plate, clear supports,
insert lifting hooks, or adjust alignment near the
plate edge. Hand exposure occurs at the closing
gap between the plate, ground, trench edge,
lifting hook, or adjacent plate.

Why It Matters: A road plate can crush fingers

instantly if it drops, slides, or settles while workers

are guiding it by hand.

Field Limitations: Mud, traffic wear, uneven

ground, and poor visibility make plate movement

hard to predict.

Industrial Examples:

- Hand trapped beneath a road plate edge during
final landing.

- Fingers pinched between two overlapping steel
plates during alignment.

- Worker reaches under a plate to clear debris
while it is still suspended.

[Suspended Loads] | [Closing Gap] | [Crush Zone] | [Construction
Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Pipe Trench Bedding

® v Adjustment

Industry Practice Industrial Task

Definition: The hand exposure condition created
when workers manually adjust bedding material,
wedges, spacers, or pipe position inside trenches
during pipe installation.

Technical Explanation: Pipe bedding supports

underground pipelines and must be shaped to

achieve correct level and alignment. Workers may

reach beneath or beside pipe sections to move

sand, place wedges, adjust spacers, or guide pipe

ends. Hand exposure occurs between the pipe,

trench wall, bedding, and joint interface.

Why It Matters: The pipe may appear stable, but

small movement can trap hands beneath or

beside the pipe.

Field Limitations: Restricted trench access, wet

ground, and poor visibility reduce escape space

and make hand withdrawal difficult.

Industrial Examples:

- Hand trapped beneath a pipe while adjusting
bedding sand by hand.

- Fingers pinched between two pipe ends during
joint alignment.

- Worker places a spacer under a suspended pipe
section during lowering.

[Confined Space Operational Risks] | [Pipe Rolling Exposure] |
[Caught-Between Incident] | [Construction Hand Exposure]
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Concrete Block and Kerb

V2-249
® Placement

Industry Practice Industrial Task

Definition: The manual handling task of lifting,
aligning, and setting concrete blocks, kerbstones,
pavers, or masonry units into position.

Technical Explanation: Concrete units are heavy,
abrasive, and often installed in repetitive
sequences. Workers grip edges, corners, and
lower faces while positioning units close to
adjacent blocks or guide lines. Hand exposure
occurs when the unit is lowered, shifted, or
tapped into place, trapping fingertips between
hard surfaces.

Why It Matters: This task commonly causes
pinched fingers, skin abrasions, nail injuries, and
hand fatigue.

Field Limitations: Mechanical aids may not be
practical for small layouts, tight edges, or final
adjustment tasks.

Industrial Examples:

- Fingertips pinched while lowering a kerbstone
onto a bedding layer.

- Palm abraded by repeated handling of rough
concrete pavers.

- Hand trapped between two masonry blocks
during final alignment.

[Manual Handling and Materials] | [Pinch Point] | [Abrasion] |
[Construction Hand Exposure]

HSF Industrial Hand Safety Encyclopedia
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O e Remote Manhole Cover
i Lifter

Industry Practice Control Method / Tools

Definition: A long-handled or mechanical lifting
tool designed to open, shift, or remove utility
covers while keeping hands away from the cover-
frame pinch zone.

Technical Explanation: Remote manhole cover
lifters use hooks, magnetic heads, lever arms,
wheeled frames, or hydraulic assist mechanisms
to apply lifting force from a safer position. They
reduce the need to grip cover edges directly and
help prevent finger trapping during opening and
closing.

Why It Matters: The tool reduces hand crush

exposure and body strain during routine utility
access tasks.

Field Limitations: The lifter must match the cover
type, lifting slot, weight, and surface condition.
Damaged or heavily seized covers may require
controlled mechanical lifting methods.

Industrial Examples:

- Using a long-handled hook lifter to open a
slotted utility cover.

- Applying a magnetic cover lifter to shift a flat
steel access lid.

- Removing a heavy manhole cover with a
wheeled lifting frame instead of gripping the
edge by hand.

[Active Engineered Distance Control] | [Manhole Cover Manual Lift
Exposure] | [Crush Zone] | [Tools, Interfaces and Handling Aids]
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Conveyor Sortation Jam

V2-251 .
e Clearing

Industry Practice Industrial Task

Definition: The task of removing stuck parcels,
cartons, totes, straps, or debris from conveyor
sortation equipment.

Technical Explanation: Sortation systems use
powered belts, rollers, diverters, pushers, chutes,
scanners, and merge points to move packages at
high speed. Jams occur when parcels rotate,
straps catch, cartons collapse, or items bridge
across transfer points. Hand exposure occurs
when workers reach into moving or recently
stopped conveyor areas to pull material free.

Why It Matters: Jam clearing is a frequent
moment of unsafe hand entry because workers
may act quickly to restart flow and avoid line
stoppage.

Field Limitations: Some jams are difficult to see
fully from outside the conveyor frame, which can

tempt workers to reach inside before full isolation.

Industrial Examples:

- Reaching between rollers to pull out a crushed
carton.

- Hand trapped when a diverter arm resets after
ajamis cleared.

- Fingers pinched while removing plastic
strapping from a powered roller shaft.

[Machine Interaction] | [In-Running Nip] | [Energy Isolation Failure] |
[Warehousing Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

@ v2-252

In-Running Diverter Roller
Ni

Consensus Guidance Injury Mechanism

Definition: The pinch point created where a
powered roller, belt, or diverter wheel pulls
material into a moving contact point.

Technical Explanation: Sortation conveyors use
angled wheels, pop-up rollers, transfer belts, and
powered diverters to redirect parcels. These
moving elements create in-running nip points
where a hand, glove, sleeve, or loose strap can be
drawn inward. Hand exposure occurs during
adjustment, cleaning, jam clearing, or package
recovery near active transfer points.

Why It Matters: The roller can pull fingers inward
faster than a worker can react, causing crush
injuries, friction burns, or fractures.

Field Limitations: Guards may be removed or

opened for maintenance access, so clear lockout

and safe-clearing tools are essential.

Industrial Examples:

- Glove caught between a powered roller and
transfer belt.

- Fingers pinched while adjusting a parcel stuck
at a pop-up diverter.

- Hand drawn toward an angled wheel while
clearing a plastic wrap strip.

[Nip Point] | [In-Running Nip] | [Conveyor Sortation Jam Clearing] |
[Machine Interaction]
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@ v2-253 Dock Leveler Spring Release

Consensus Guidance Injury Mechanism

Definition: The sudden movement hazard created
by stored spring, hydraulic, or gravity energy in
loading dock levelers.

Technical Explanation: Dock levelers bridge the
height difference between a loading dock and a
truck trailer. They use mechanical springs,
hydraulic cylinders, hinges, and lip plates. Hand
exposure occurs during inspection, cleaning,
repair, or manual lifting when workers place
hands near hinge points, lip plates, or support
structures without securing the deck.

Why It Matters: A dock leveler can drop, snap, or
shift suddenly, trapping hands between heavy
steel plates and the dock frame.

Field Limitations: Dock equipment is exposed to

impact, dirt, moisture, and forklift traffic, which

can make movement unpredictable.

Industrial Examples:

- Finger pinched between dock leveler lip and
trailer bed during manual positioning.

- Hand trapped under a leveler deck during
maintenance without a safety prop.

- Knuckles struck when a release chain causes
the deck to rise suddenly.

[Stored Energy] | [Crush Zone] | [Loading Dock Safety] | [Machine

Interaction]

HSF Industrial Hand Safety Encyclopedia

Heavy Pallet Stacking

V2-254
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers manually stack, unstack, rotate, or
reposition wooden, plastic, or metal pallets.

Technical Explanation: Pallets are handled in
stacks and may be damaged, uneven, wet, or
loaded with splinters and nails. Workers place
hands along runners, deck boards, fork pockets,
and lower edges to lift or shift them. Hand
exposure occurs when pallets drop, slide, close
together, or catch fingers between boards.

Why It Matters: This high-frequency task causes

cuts, crush injuries, splinters, nail punctures, and

wrist strain across warehouses and yards.

Field Limitations: Damaged pallets are often

mixed with usable pallets, making hand hazards

difficult to predict during fast handling.

Industrial Examples:

- Fingers trapped between two pallets while
restacking.

- Palm punctured by a protruding nailin a
broken pallet board.

- Hand crushed when a pallet stack shifts during
manual pulling.

[Pallet Edge Crush Point] | [Puncture Wound] | [Manual Handling and
Materials] | [Warehousing Hand Exposure]
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Pallet Stringer Splinter
® 2255 Hazard

Industry Practice Injury Mechanism

Definition: The puncture and laceration hazard
created by broken wooden pallet stringers, deck
boards, exposed nails, staples, and sharp
fractured edges.

Technical Explanation: Pallets degrade through
forklift impacts, overloading, moisture, and
repeated transport. Broken boards produce sharp
splinters and exposed fasteners. Hand exposure
occurs when workers lift pallets by hand, clear
broken pieces, grip fork entry pockets, or pull
pallets from stacks.

Why It Matters: The injury may appear minor, but
splinters, nails, and dirty wood can cause deep
punctures, infection risk, and lost work time.
Field Limitations: Visual inspection is often
rushed in fast warehouses, so damaged pallets
may remain in circulation.

Industrial Examples:

- Splinter driven into the palm while lifting a
broken pallet.

- Finger cut on a jagged pallet deck board.

- Puncture wound from an exposed nail while
pulling a pallet from a stack.

[Puncture Wound] | [Laceration] | [Heavy Pallet Stacking Exposure] |
[Manual Handling and Materials]

HSF Industrial Hand Safety Encyclopedia

Shipping Container Door
® 225 Cam Rebound

Industry Practice Injury Mechanism

Definition: The sudden handle movement or
rotational rebound created when a container door
locking cam, rod, or handle releases stored force.

Technical Explanation: Shipping container doors

use vertical locking rods, cams, keepers, and

handles to secure heavy steel doors. Doors may

be under internal cargo pressure, corrosion, frame

distortion, or seal compression. Hand exposure

occurs when workers pull handles, force seized

cams, or stand close to the swing path during

opening.

Why It Matters: The handle can rebound or the

door can move suddenly, striking hands, trapping

fingers, or tearing skin.

Field Limitations: Corrosion, cargo shift, bent

doors, and seal pressure make container opening

unpredictable.

Industrial Examples:

- Knuckles struck when a stiff container door
handle releases suddenly.

- Fingers pinched between locking handle and
door frame.

- Hand trapped when a loaded door swings
outward under cargo pressure.

[Stored Energy] | [Struck-Against] | [Marine Deck Cargo Container
Twistlocks] | [Freight Handling]
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@ v2-257 Air Cargo Pallet Netting Task

Industry Practice Industrial Task

Definition: The task of tensioning, fastening,
releasing, and handling cargo nets used to secure
air freight pallets or unit load devices.

Technical Explanation: Air cargo nets use hooks,
rings, straps, buckles, tensioners, and mesh
panels to restrain cargo. Workers pull straps under
force, connect hooks to pallet edges, and release
tensioned fittings. Hand exposure occurs from
hook snapback, strap friction, finger trapping in
net hardware, and cuts from worn metal fittings.
Why It Matters: The task combines manual
tensioning, awkward postures, and small metal
connection points that can pinch or strike fingers.

Field Limitations: Cargo shapes vary widely,
making net routing and tension control
inconsistent from load to load.

Industrial Examples:

- Finger pinched inside a cargo net hook during
tensioning.

- Hand struck when a tensioned net strap
releases suddenly.

- Skin cut by a damaged metal buckle on an air
cargo pallet net.

[Released Tension] | [Pinch Point] | [Manual Handling and Materials] |
[Freight Handling]

HSF Industrial Hand Safety Encyclopedia

Pallet Jack Frame
Maneuvering

@ v2-258

Industry Practice Industrial Task

Definition: The hand exposure created when
workers steer, pull, park, or reposition manual
and powered pallet jacks in tight spaces.

Technical Explanation: Pallet jacks operate in
aisles, trailers, docks, and storage areas where
clearance is limited. Workers grip handles,
operate release levers, and maneuver around
pallets, racks, walls, and truck beds. Hand
exposure occurs when handles swing back,
wheels jam, or hands are caught between the jack
handle and fixed structures.

Why It Matters: Pallet jack injuries often happen
during ordinary material movement because
workers focus on load direction rather than hand
clearance.

Field Limitations: Heavy loads, uneven floors, wet
surfaces, and crowded aisles increase effort and
reduce reaction time.

Industrial Examples:

- Hand crushed between pallet jack handle and
warehouse rack upright.

- Fingers pinched while lowering a pallet using a
stiff release lever.

- Knuckles struck when the jack handle snaps
back after a wheel obstruction.

[Struck-Against] | [Manual Handling and Materials] | [Warehousing
Hand Exposure] | [Material Positioning]
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@ v2-252 Forklift Mast Chain Catch

Consensus Guidance Injury Mechanism

Definition: The pinch and entanglement hazard
created by forklift mast chains, rollers, pulleys,
and carriage movement.

Technical Explanation: Forklift masts raise and
lower loads through chains, rollers, hydraulic
cylinders, and carriage rails. Hand exposure
occurs during inspection, cleaning, lubrication,
jam clearing, or attachment changes when
workers place hands near chain paths or moving
carriage components.

Why It Matters: Mast components can trap or
crush fingers because they move with high force
and limited visibility.

Field Limitations: Grease, dirt, and narrow mast
geometry make inspection difficult without
placing hands close to moving parts.

Industrial Examples:

- Fingers pinched between mast chain and roller
during inspection.

- Hand trapped when a carriage lowers
unexpectedly during maintenance.

- Glove caught while wiping grease from a chain
path.

[Machine Interaction] | [Pinch Point] | [Hydraulic Energy] |
[Warehousing Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

@ v2-260 Parcel Chute Diverter Guard

HSF Framework Control Method / Tools

Definition: A fixed or adjustable guard used to
prevent hand entry into moving parcel chute
diverters, roller transfer points, and sortation
impact zones.

Technical Explanation: Parcel chutes and sorters
include divert arms, rollers, belts, and angled
plates that redirect packages. Guards create a
physical barrier between hands and the moving
mechanism while still allowing parcels to pass.
Good designs also improve visibility and allow
safe cleaning access.

Why It Matters: The guard reduces the chance of

workers reaching into a live sortation path during

jams or package recovery.

Field Limitations: Guards must be designed so

they do not create new snag points or block

necessary inspection and maintenance access.

Industrial Examples:

- Installing a transparent guard over a moving
diverter arm.

- Adding a fixed side shield near an angled roller
transfer.

- Using an access panel with interlock for chute
maintenance.

[Mechanical Barrier] | [Conveyor Sortation Jam Clearing] | [Machine
Guarding] | [Controls and Prevention Concepts]
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Long-Reach Chute Clearing
@ v2-261 Pole

Industry Practice Control Method / Tools

Definition: A long-handled tool used to clear
stuck parcels, cartons, loose straps, or debris from
chutes and conveyor areas without direct hand
entry.

Technical Explanation: Chute clearing poles may
use hooks, soft heads, paddles, or non-marring
tips to push or pull items from a distance. They
help workers remove lightweight jams while
staying outside nip points, roller gaps, and
diverter paths. They are intended for safe clearing
after equipment is stopped according to site
procedure.

Why It Matters: The tool reduces the instinct to

reach into chute openings or between rollers by

hand.

Field Limitations: /t should not be used to clear

heavy trapped loads, powered moving

equipment, or jams requiring maintenance

isolation.

Industrial Examples:

- Pulling a stuck carton from a gravity chute with
a hook pole.

- Pushing a loose parcel away from a stopped
diverter arm.

- Removing plastic film from a safe distance after
conveyor isolation.

[Active Engineered Distance Control] | [Conveyor Sortation Jam

Clearing] | [Tools, Interfaces and Handling Aids] | [Warehousing Hand
Exposure]

HSF Industrial Hand Safety Encyclopedia

® V226 Dock Leveler Mechanical
"% Safety Shore

Consensus Guidance Control Method / Tools

Definition: A structural support, prop, or lockout
device used to hold a dock leveler safely in place
during inspection, cleaning, repair, or
maintenance.
Technical Explanation: Dock levelers can store
energy in springs, hydraulic cylinders, deck
weight, and lip mechanisms. A mechanical safety
shore provides a physical support that prevents
the leveler deck from dropping or moving
unexpectedly. It is used before hands enter the
underside, hinge, or lip area.
Why It Matters: This control prevents hand crush
exposure during maintenance by removing
reliance on hydraulic pressure or friction alone.
Field Limitations: The shore must be rated,
correctly placed, and used according to the dock
leveler design. Improvised supports may fail.
Industrial Examples:
- Placing a rated support bar under a dock
leveler before cleaning the pit.
- Locking the leveler lip before hinge inspection.
- Using a manufacturer-specified maintenance
prop before replacing a spring.

[Stored Energy] | [Dock Leveler Spring Release] | [Mechanical Barrier]
| [Controls and Prevention Concepts]
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@ v2-263 Container Lever Safety Key

Industry Practice Control Method / Tools

Definition: An extended or controlled-release tool
used to operate stiff shipping container door
handles while improving hand clearance from
rebound and pinch zones.

Technical Explanation: Container lever tools
provide extra reach, controlled leverage, and safer
hand position when opening or closing locking
rods and cam handles. They reduce direct force
on the handle and help keep hands outside the
cam rebound path. Some designs also allow a
worker to stand clear of the door swing zone.

Why It Matters: The tool reduces knuckle strikes,
finger pinches, and hand injuries caused by seized
or pressure-loaded container doors.

Field Limitations: /t cannot make a structurally

unsafe or cargo-loaded door safe to open.

Suspected cargo pressure requires controlled

door-opening procedures.

Industrial Examples:

- Using an extended lever key to release a
corroded container door cam.

- Standing clear of the swing path while applying
controlled torque to a locking handle.

- Avoiding finger placement between locking rod
handle and door frame.

[Shipping Container Door Cam Rebound] | [Stored Energy] | [Struck-
Against] | [Tools, Interfaces and Handling Aids]

HSF Industrial Hand Safety Encyclopedia

Y e Automated Sorter Arm Swing
7" Path

Consensus Guidance Injury Mechanism

Definition: The movement path of powered
pusher arms, sweepers, flippers, or diverter plates
used to redirect parcels on automated sortation
lines.

Technical Explanation: Sorter arms move rapidly
across a conveyor surface to push parcels into
lanes, chutes, or collection points. Hand exposure
occurs when workers reach over the conveyor to
retrieve items, clear jams, adjust sensors, or clean
the area while the sorter is powered or
unexpectedly cycling.

Why It Matters: The arm can strike, pinch, or trap

fingers against the conveyor frame or parcel,
especially during fault recovery.

Field Limitations: High throughput environments
create pressure to clear faults quickly, increasing
the risk of hand entry during partial stops.

Industrial Examples:

- Hand struck by a pusher arm during parcel
recovery.

- Fingers trapped between a diverter plate and
side frame.

- Worker reaches across a sorter lane while the
arm cycles after reset.

[Machine Interaction] | [Struck-By Hazard] | [Conveyor Sortation Jam
Clearing] | [Warehousing Hand Exposure]
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@ v2-265 Stretch-Wrap Film Roller Nip

Industry Practice Injury Mechanism

Definition: The pinch and entanglement hazard
created by powered stretch-wrap rollers, film
carriages, turntables, and rotating pallet loads.

Technical Explanation: Stretch-wrapping
machines rotate pallets or move film carriages
around loads to apply tensioned plastic film.
Hand exposure occurs when workers load film
rolls, smooth film tails, clear torn wrap, or stand
close to rotating loads. Fingers can be caught in
rollers, film tension points, or between the
rotating pallet and nearby structures.

Why It Matters: The machine can pull film, gloves,
or fingers into moving parts, causing pinching,
friction burns, or impact injuries.

Field Limitations: Film breaks and roll changes
are frequent, so safe access and clearing
procedures must be simple and enforced.

Industrial Examples:

- Fingers pinched while threading film through
stretch-wrap rollers.

- Hand caught when smoothing a film tailon a
rotating pallet.

- Glove pulled into a film carriage during a wrap
cycle.

[Nip Point] | [Entanglement] | [Machine Interaction] | [Packaging
Machinery]

HSF Industrial Hand Safety Encyclopedia

Y e Truck Trailer Landing Gear
" Handle Rebound

Industry Practice Injury Mechanism

Definition: The sudden reverse movement or
kickback of a trailer landing gear crank handle
during raising or lowering of trailer support legs.

Technical Explanation: Landing gear systems use
mechanical gears, shafts, handles, and support
legs to raise or lower detached trailers. If the gear
is worn, overloaded, damaged, or under side load,
the crank handle can bind and release suddenly.
Hand exposure occurs when workers grip the
handle tightly or stand close to surrounding trailer
structures.

Why It Matters: Handle rebound can cause hand

impact injuries, wrist strain, and knuckle trauma

during routine trailer operations.

Field Limitations: Outdoor exposure, lack of

lubrication, corrosion, and uneven ground make

landing gear effort unpredictable.

Industrial Examples:

- Knuckles struck when a crank handle kicks
back during trailer lowering.

- Wrist twisted while forcing a seized landing
gear handle.

- Hand trapped between crank handle and trailer
frame.

[Struck-Against] | [Stored Energy] | [Gross Motor Control] | [Freight
Handling]
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@ v2-267 Roll Cage Door Latch Pinch

Industry Practice Injury Mechanism

Definition: The pinch hazard created by the
hinged doors, spring latches, and locking bars of
warehouse roll cages and transport trolleys.

Technical Explanation: Roll cages are used to
move cartons, parcels, retail stock, and loose
goods. Their doors and latches can swing, snap, or
close under spring force. Hand exposure occurs
when workers load goods, force misaligned doors
closed, or release latches while the cage is full or
unstable.

Why It Matters: The task is common and
repetitive, so small pinch injuries can occur
frequently across distribution operations.

Field Limitations: Damaged frames, overloaded
cages, and uneven floors increase latch
misalignment and manual force.

Industrial Examples:

- Finger pinched between roll cage door and
frame.

- Thumb caught in a spring latch while closing a
loaded cage.

- Hand struck when a cage door swings open
during unloading.

[Pinch Point] | [Manual Handling and Materials] | [Warehousing Hand
Exposure] | [Closing Gap]

HSF Industrial Hand Safety Encyclopedia

@ v2-268 Baling Press Chamber Door

Consensus Guidance Injury Mechanism

Definition: The high-force closing and trapping
hazard located at the loading door, compression
chamber, or ejector gate of a cardboard, plastic,
textile, or scrap baling press.

Technical Explanation: Baling presses compact
loose waste or materials using hydraulic rams and
heavy doors. Hand exposure occurs when workers
push material into the chamber, clear jams, tie
bales, or reach near the door path. Hydraulic
energy and gravity can move components with
force that easily exceeds hand tolerance.

Why It Matters: Baling equipment can cause

severe crush injuries if hands enter the chamber

or door path during operation or maintenance.

Field Limitations: Loose material often protrudes

from the chamber, encouraging workers to push it

inward by hand.

Industrial Examples:

- Hand trapped while pushing cardboard into a
baler chamber.

- Fingers pinched near the door latch during
compression setup.

- Worker reaches into a baler to clear a jam
before energy isolation.

[Compression Hazard] | [Hydraulic Energy] | [Machine Interaction] |
[Energy Isolation Failure]
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Automated Guided Vehicle

V2-269
® Contact Zone

Industry Practice Exposure Science

Definition: The hand and body exposure zone
around automated guided vehicles, autonomous
mobile robots, and powered carts used to move
materials in warehouses and factories.

Technical Explanation: Automated vehicles move
pallets, totes, racks, or carts through defined
routes using sensors and software. Hand exposure
occurs when workers retrieve items, reconnect
carts, clear obstacles, or interact with loads near
the vehicle frame, wheel path, lift deck, or
coupling point.

Why It Matters: Even slow-moving automated
equipment can trap hands between the vehicle,
load, rack, or workstation.

Field Limitations: Sensors may not detect small
hand positions in all locations, especially near
load edges, tow pins, or low-level pinch zones.

Industrial Examples:

- Hand pinched between an AGV load deck and a
trolley frame.

- Fingers trapped while reconnecting a cart to an
automated tugger.

- Worker reaches near a wheel path to remove
debris from a stopped AMR.

[Machine Interaction] | [Caught-Between Incident] | [Material
Positioning] | [Controls and Prevention Concepts]

HSF Industrial Hand Safety Encyclopedia

@® v2270 Warehouse Rack Beam Pinch

Industry Practice Injury Mechanism

Definition: The pinch and impact hazard created
when installing, removing, adjusting, or repairing
pallet rack beams and locking pins.

Technical Explanation: Warehouse rack beams
connect to upright frames through hooks, slots,
safety clips, or locking pins. Workers handle heavy
steel beams at shoulder height or above, often
while aligning both ends simultaneously. Hand
exposure occurs between beam hooks, upright
slots, safety clips, and adjacent rack components.

Why It Matters: Rack beam adjustment can cause

finger pinching, hand impact injuries, and strain

because components are heavy and awkward to

align.

Field Limitations: Loaded aisles, limited access,

and working at height make controlled handling

difficult.

Industrial Examples:

- Finger pinched between rack beam hook and
upright slot.

- Hand struck when a beam end drops during
removal.

- Thumb trapped while inserting a rack locking
clip.

[Material Positioning] | [Pinch Point] | [Manual Handling and
Materials] | [Warehousing Hand Exposure]
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Magnetic Pallet Jack Towing
® 2271 andle

HSF Framework Control Method / Tools

Definition: A detachable guide or towing handle
designed to help reposition pallet jacks, carts, or
metal handling frames while improving hand
clearance from pinch zones.

Technical Explanation: A magnetic or clamp-on
towing handle provides an extended gripping
point on ferrous frames or compatible handling
equipment. It allows workers to pull or steer
equipment without placing fingers near wheels,
fork pockets, frame corners, or crowded pallet
edges. It is intended for positioning control, not
for lifting or braking heavy loads.

Why It Matters: The tool can reduce hand crush
exposure in tight aisles, loading docks, and
staging areas.

Field Limitations: Magnetic versions require clean
ferrous surfaces and may detach from painted,
oily, curved, or non-magnetic frames.

Industrial Examples:

- Using a detachable handle to pull a pallet jack
clear of a tight rack bay.

- Steering a metal cart without gripping the
lower frame near the wheel.

- Repositioning a trolley while keeping fingers
away from adjacent pallets.

[Active Engineered Distance Control] | [Pallet Jack Frame

Maneuvering] | [Material Positioning] | [Tools, Interfaces and
Handling Aids]

HSF Industrial Hand Safety Encyclopedia

@ 2272 Extended Hook Debris Puller

Industry Practice Control Method / Tools

Definition: A long-handled hook or puller used to
remove loose straps, cardboard, plastic wrap, or
debris from equipment areas without placing
hands near moving parts.

Technical Explanation: Debris often collects
around conveyors, palletizers, wrapping
machines, docks, and packaging lines. An
extended hook puller allows workers to remove
lightweight debris from a safer distance after
equipment is stopped and secured. It reduces the
habit of reaching into gaps, rollers, chains, or
chutes by hand.
Why It Matters: The tool reduces direct hand
entry into areas where debris may be wrapped
around moving or recently moving parts.
Field Limitations: /t should not be used to pull
debris from energized machinery or to clear heavy
Jjams that require maintenance intervention.
Industrial Examples:
- Pulling plastic wrap away from a stopped
conveyor roller.
- Removing cardboard from a palletizer frame
without reaching into the gap.

- Clearing loose banding from a dock area with
hands away from sharp edges.

[Active Engineered Distance Control] | [Conveyor Sortation Jam
Clearing] | [Entanglement] | [Tools, Interfaces and Handling Aids]
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@ 2272 Liftgate Platform Edge Trap

Industry Practice Injury Mechanism

Definition: The hand pinch and crush hazard
created at the edges, hinges, locking points, and
folding sections of vehicle tail lifts and hydraulic
liftgates.

Technical Explanation: Liftgates use hydraulic
cylinders, pivot arms, folding platforms, and
locking mechanisms to raise or lower goods
between truck beds and ground level. Hand
exposure occurs when workers hold platform
edges, release locks, fold sections, or steady loads
while the platform moves.

Why It Matters: The platform can trap fingers
against truck frames, ground surfaces, hinges, or
load edges during routine delivery work.

Field Limitations: Liftgates operate in public,
outdoor, uneven, and time-pressured
environments where controlled positioning can
be difficult.

Industrial Examples:

- Fingers pinched in a folding liftgate hinge.

- Hand trapped between liftgate platform and
truck bed edge.

- Worker steadies a rolling load by hand as the
platform lowers.

[Hydraulic Energy] | [Closing Gap] | [Manual Handling and Materials] |
[Freight Handling]

HSF Industrial Hand Safety Encyclopedia

P Parcel Cage Wheel Lock
® v Pinch

Industry Practice Injury Mechanism

Definition: The hand and finger hazard created by
wheel locks, caster brakes, and foot-operated
locking mechanisms on parcel cages, roll
containers, and mobile racks.

Technical Explanation: Mobile cages and racks
use caster brakes to prevent movement during
loading and unloading. Workers may engage or
release the locks by hand or foot, often while the
cage is loaded or moving slightly. Hand exposure
occurs when fingers are placed near the brake
lever, wheel fork, caster swivel, or cage frame.
Why It Matters: Small caster mechanisms can trap
skin, pinch fingers, or strike hands when
overloaded cages shift unexpectedly.

Field Limitations: Damaged wheels, uneven
floors, and overloaded cages increase manual
force and unpredictability.

Industrial Examples:

- Finger pinched while releasing a stuck caster
brake by hand.

- Hand struck when a loaded roll cage moves as
the wheel lock releases.

- Thumb trapped between a caster fork and cage
frame during wheel repair.

[Pinch Point] | [Manual Handling and Materials] | [Roll Cage Door
Latch Pinch] | [Warehousing Hand Exposure]
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Palletizer Layer Squaring

V2-275
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers manually square, align, or correct
cartons, bags, or cases on a palletizer layer or
stacking station.

Technical Explanation: Palletizers arrange goods
into layers using push plates, clamps, sweepers,
lift tables, and turntables. When a layer misaligns,
workers may reach in to straighten cartons,
remove damaged items, or correct overhang.
Hand exposure occurs near powered plates,
moving pallets, compression guides, and load
edges.

Why It Matters: Manual correction of palletizer

layers places hands inside areas designed for
powered movement and compression.

Field Limitations: Damaged packaging, unstable
loads, and high throughput create frequent
correction demands.

Industrial Examples:

- Hand trapped between a carton layer and
powered squaring plate.

- Fingers pinched while straightening a bag stack
before pallet transfer.

- Worker reaches into a stopped palletizer before
residual motion has fully ceased.

[Machine Interaction] | [Compression Hazard] | [Final Alignment &
Seating] | [Packaging Machinery]

HSF Industrial Hand Safety Encyclopedia

Underground Cable Pulling

V2-276
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers pull, guide, lubricate, or feed heavy
electrical or communication cables through ducts,
trenches, conduits, or cable trays.

Technical Explanation: Cable pulling involves
high manual force, powered winches, pulling
grips, rollers, lubricants, and long cable runs.
Workers guide cable ends, manage bends, and
control feed points. Hand exposure occurs when
hands are placed near rollers, duct mouths,
pulling grips, or moving cable under tension.
Why It Matters: Cable under tension can trap,

burn, or crush hands if it moves suddenly or slips
from control.

Field Limitations: Long runs, tight bends, poor

visibility, and duct friction make cable movement

hard to predict.

Industrial Examples:

- Hand pinched between cable and duct mouth
during a pull.

- Palm friction-burned while trying to slow a
moving cable manually.

- Fingers trapped between cable and roller at a
bend point.

[Released Tension] | [Cable Pulling Grip Failure] | [Pinch Point] |
[Utilities Hand Exposure]

Volume 2 - www.handsafetyfirst.in 141



@ V2277 Cable Pulling Grip Failure

Consensus Guidance Injury Mechanism

Definition: The sudden release or slippage of a
cable pulling grip, sock, swivel, or pulling eye
under tension.

Technical Explanation: Cable grips transfer winch
force to the cable jacket or conductor. If the grip is
incorrectly sized, poorly seated, damaged,
overloaded, or contaminated with lubricant, it can
slip or detach. Hand exposure occurs when
workers stand near the grip, adjust it during
tensioning, or hold the cable close to the
connection.

Why It Matters: A failed grip can release stored
energy suddenly, causing the cable, connector, or
pulling line to whip back.

Field Limitations: Pulling loads can change
during the job due to bends, duct friction, cable
weight, and uneven lubrication.

Industrial Examples:

- Pulling sock slips off a lubricated cable end and
strikes a worker's hand.

- Fingers pinched while tightening a grip around
a large power cable.

- Hand struck by a pulling swivel that releases
under load.

[Stored Energy] | [Released Tension] | [Underground Cable Pulling
Exposure] | [Utilities Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

‘Winch Wire Drum Overlap

V2-278
® Trap

Consensus Guidance Injury Mechanism

Definition: The entanglement and crush hazard
created when a cable, rope, or wire line overlaps,
nests, or crosses itself on a powered winch drum.

Technical Explanation: Winches wind cable onto
arotating drum under tension. If the cable does
not spool evenly, overlapping layers can bite into
each other or jump suddenly. Hand exposure
occurs when workers attempt to guide the line
manually, clear crossed wraps, or pull loose coils
while the drum is powered or under tension.

Why It Matters: A moving winch drum can pull

fingers or gloves into the wrap path and cause

severe crushing or amputation.

Field Limitations: Poor fleet angle, damaged

cable, mud, and uneven tension increase spooling

problems.

Industrial Examples:

- Glove caught while guiding a cable onto a
pulling winch drum.

- Fingers pinched between overlapping wire
layers on a drum.

- Hand struck when a crossed cable wrap jumps
during tension release.

[Entanglement] | [Wire Rope Hazard] | [Stored Energy] | [Machine
Interaction]
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@ V2279 Transformer Busbar Bolting

Industry Practice Industrial Task

Definition: The task of aligning, inserting, and
tightening heavy electrical busbar joints, links,
clamps, or connection plates in transformer and
switchyard assemblies.

Technical Explanation: Busbars are rigid
conductors that must align precisely across bolted
joints. Workers handle copper or aluminium bars,
washers, insulating spacers, and bolts in restricted
spaces. Hand exposure occurs around bolt holes,
plate edges, torque tools, and connection gaps.

Why It Matters: The task can cause pinched
fingers, cuts, and struck-against injuries because
heavy conductive parts shift during final
alignment.

Field Limitations: Access may be restricted by

insulating barriers, adjacent equipment, height,

and clearance from energized or formerly

energized systems.

Industrial Examples:

- Finger pinched between two busbar plates
during bolt insertion.

- Hand cut by the edge of a copper conductor
while aligning a joint.

- Knuckles struck when a torque wrench slips
inside a transformer cabinet.

[Bolt Hole Alignment] | [Struck-Against] | [Fine Motor Control] |
[Utilities Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

@ v2-280 Utility Pole Setting Rigging

Industry Practice Industrial Task

Definition: The task of lifting, guiding, rotating,
and seating utility poles during installation using
cranes, diggers, derricks, or winches.

Technical Explanation: Utility poles are long,
heavy, and prone to swinging or rotating during
lifting. Workers may guide the pole butt, handle
slings, adjust taglines, or position the pole base
near a hole. Hand exposure occurs between the
pole, ground, guide tools, lifting slings, and hole
edges.

Why It Matters: A small pole movement can crush

fingers or hands against the ground, truck bed, or
receiving hole.

Field Limitations: Uneven terrain, wind, mud, and
restricted roadside work areas make pole
movement difficult to control.

Industrial Examples:

- Hand trapped between a pole butt and hole
edge during seating.

- Fingers pinched in a sling eye while the lifting
line takes tension.

- Worker pushes a suspended pole by hand
during final rotation.

[Suspended Loads] | [Rigging Operations] | [Caught-Between
Incident] | [Utilities Hand Exposure]
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Conductor Wire Splicing

V2-281
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers prepare, align, splice, crimp, or sleeve
overhead or underground electrical conductors.

Technical Explanation: Conductor splicing
involves cutting, stripping, cleaning, aligning, and
compressing metal conductors using hand tools,
hydraulic presses, or compression sleeves. Hand
exposure includes cuts from wire strands,
pinching in crimper jaws, punctures from
conductor ends, and repetitive fine hand force.
Why It Matters: Conductors may appear flexible,
but cut strands and compression tools can injure
fingers quickly.

Field Limitations: Work may occur at height, in
trenches, in vaults, or under weather conditions
that reduce grip and visibility.

Industrial Examples:

- Finger punctured by a cut aluminium
conductor strand.

- Hand pinched while aligning a compression
sleeve before crimping.

- Knuckles struck when a stripping tool slips
along a cable jacket.

[Puncture Wound] | [Hydraulic Cable Crimper Shear] | [Precision
Grip] | [Utilities Hand Exposure]
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Hydraulic Cable Crimper
® 2252 ghear

Consensus Guidance Injury Mechanism

Definition: The high-force pinch and shear hazard
located between the dies of hydraulic crimping
tools used for cables, lugs, sleeves, and
connectors.

Technical Explanation: Hydraulic crimpers

compress metal connectors around conductors

using high pressure. Hand exposure occurs when

workers hold the lug, sleeve, or cable close to the

die opening during setup. If the trigger is activated

or the tool shifts, fingers can be trapped between

the dies or between the connector and tool frame.

Why It Matters: The crimping force is designed to

deform metal and can crush fingertips or cause

serious soft-tissue injury.

Field Limitations: Large cables are stiff and

difficult to hold in position, encouraging workers

to use fingers for final alignment.

Industrial Examples:

- Finger pinched between crimper die and cable
lug.

- Hand trapped when a hydraulic crimper shifts
during compression.

- Thumb crushed while holding a splice sleeve in
the crimping jaw.

[Hydraulic Energy] | [Shear Point] | [Conductor Wire Splicing
Exposure] | [Tools, Interfaces and Handling Aids]
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Y e Conduit Bender Lever
i Rebound

Industry Practice Injury Mechanism

Definition: The sudden movement or kickback of
a manual, hydraulic, or powered conduit bender
handle during bending of electrical conduit or
pipe.

Technical Explanation: Conduit bending stores
force in the lever, shoe, conduit, and support
frame. If the conduit slips, springs back, or binds,
the handle can move suddenly. Hand exposure
occurs when workers grip the lever near fixed
structures, hold conduit close to the shoe, or
release force without control.

Why It Matters: Lever rebound can cause knuckle
injuries, wrist strain, and finger trapping during
common electrical installation work.

Field Limitations: Conduit material, wall
thickness, bend radius, and lubrication all affect
the force needed and the risk of sudden
movement.

Industrial Examples:

- Hand struck when a conduit bender handle
kicks back.

- Finger pinched between conduit and bending
shoe.

- Wrist twisted when a conduit slips during
manual bending.

[Stored Energy] | [Struck-Against] | [Gross Motor Control] | [Utilities
Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Volume 2 - www.handsafetyfirst.in

Underground Vault Cover

V2-284
® Drop

Industry Practice Injury Mechanism

Definition: The gravity-driven crush hazard
created when heavy underground utility vault
covers, pit covers, trench covers, or access plates
are lifted, shifted, or replaced.

Technical Explanation: Utility vault covers can be
heavy, corroded, wet, or seated tightly in frames.
Workers use hooks, bars, magnets, or lifting tools
to open them. Hand exposure occurs when the
cover tilts, drops, rotates, or slides back into its
frame while fingers are near the edge.

Why It Matters: A falling or shifting cover can

crush fingers or hands because of its weight and
hard frame contact.

Field Limitations: Covers may be stuck due to

rust, debris, traffic deformation, or asphalt build-

up.

Industrial Examples:

- Finger crushed between vault cover and frame
during replacement.

- Hand trapped when a cover slips from a lifting
hook.

- Thumb pinched while rotating a utility pit lid
into position.

[Crush Zone] | [Remote Vault Lid Lifter] | [Manual Handling and
Materials] | [Utilities Hand Exposure]
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High-Voltage Switch

V2-285 .
® Actuation Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers manually operate disconnect switches,
isolators, switch handles, or mechanical linkages
in electrical infrastructure.

Technical Explanation: High-voltage switch
operation may require insulated sticks, operating
handles, or mechanical levers. Switches can be
stiff from corrosion, alignment issues, or
mechanical load. Hand exposure occurs when
force is applied to levers or handles that may
release suddenly, bind, or transfer force back to
the operator.

Why It Matters: Even when electrical hazards are
controlled, mechanical switch operation can
cause hand impact, strain, or pinch injuries.

Field Limitations: Outdoor switchgear is exposed
to weather, dust, corrosion, and infrequent
operation, increasing the chance of stiffness or
sudden release.

Industrial Examples:

- Knuckles struck when a stiff switch handle
releases suddenly.

- Wrist strained while operating a manual
isolator lever.

- Hand pinched in a linkage while closing a
mechanical switch assembly.

[Struck-Against] | [Stored Energy] | [Gross Motor Control] | [Utilities
Hand Exposure]
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@ V2286 Cable Tray Edge Laceration

Industry Practice Injury Mechanism

Definition: The cutting hazard created by sharp
edges, punched slots, burrs, and cut ends of metal
cable trays and ladder racks.

Technical Explanation: Cable trays are made from
galvanized steel, stainless steel, or aluminium
sections with slots, punched holes, and cut edges.
During installation and cable pulling, workers grip
tray edges, route cables through openings, or
reach around brackets. Hand exposure occurs
when skin or gloves slide along sharp edges or
burrs.

Why It Matters: Cable tray work can cause
frequent hand cuts because workers must route
and handle cables near unfinished metal edges.

Field Limitations: Field-cut tray sections may not

be deburred properly before installation or cable

pulling.

Industrial Examples:

- Palm cut while pulling cable across a sharp tray
edge.

- Finger lacerated by a burr on a field-cut ladder
tray.

- Glove torn by a punched slot during cable
dressing.

[Cut] | [Laceration] | [Underground Cable Pulling Exposure] | [Utilities
Hand Exposure]
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Insulated Cable Pulling Guide

V2-287
® Bar

HSF Framework Control Method / Tools

Definition: A non-conductive guide bar used to
steer, lift, or position cables during pulling and
dressing while keeping hands away from pinch
points and bend rollers.

Technical Explanation: Cable guide bars are
made from insulated fiberglass or similar
materials and may include rollers, hooks, or
smooth contact heads. They allow workers to
guide cables into ducts, trays, or rollers without
placing fingers near moving cable, duct mouths,
or tension points.

Why It Matters: The tool helps maintain hand
distance during high-force cable movement and
reduces reliance on direct manual gripping.

Field Limitations: /t is a guidance tool, not a load-
bearing lifting device. High-tension pulls still
require proper rollers, grips, and exclusion zones.

Industrial Examples:

- Guiding a large cable into a duct mouth using
an insulated bar.

- Keeping fingers away from a roller bend during
cable pulling.

- Lifting a cable slightly onto a tray without
gripping the jacket by hand.

[Active Engineered Distance Control] | [Underground Cable Pulling

Exposure] | [Tools, Interfaces and Handling Aids] | [Utilities Hand
Exposure]
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@ 2282 Remote Vault Lid Lifter

Industry Practice Control Method / Tools

Definition: A mechanical, magnetic, or long-
handled lifting device designed to open and move
heavy vault covers while keeping hands away
from the cover-frame interface.

Technical Explanation: Remote vault lid lifters
may use hooks, magnets, wheels, leverage arms,
or hydraulic assist to raise and shift covers. They
reduce the need to grip cover edges directly and
help prevent fingers from entering the closing gap
during removal or replacement.

Why It Matters: The tool reduces crush exposure
and strain during routine utility access work.

Field Limitations: The lifter must match cover
weight, material, slot design, and surface
condition. Seized covers may require additional
controlled lifting methods.

Industrial Examples:

- Opening a utility vault cover using a wheeled
magnetic lifter.

- Removing a heavy trench cover with a long-
handled hook tool.

- Keeping fingers away from the frame while
sliding a pit lid aside.

[Active Engineered Distance Control] | [Underground Vault Cover
Drop] | [Crush Zone] | [Tools, Interfaces and Handling Aids]
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Non-Conductive Switch

V2-289 9
® Extension Pole

Consensus Guidance Control Method / Tools

Definition: An insulated operating pole used to
actuate electrical switches, disconnects, or
linkages from a safer distance.

Technical Explanation: Switch extension poles
provide mechanical reach and electrical
insulation when operating switchgear or overhead
electrical devices. They help keep hands away
from linkages, handles, and potential electrical
contact points. The pole may include hooks,
sockets, or shaped heads matched to the switch
interface.

Why It Matters: The tool reduces both electrical
and mechanical hand exposure during switch
operation.

Field Limitations: The pole must be properly
rated, inspected, clean, dry, and compatible with
the switch design.

Industrial Examples:

- Operating an overhead disconnect using a
rated insulated pole.

- Pulling a switch linkage from outside the
immediate pinch zone.

- Avoiding direct hand contact with a stiff
outdoor switch handle.

[Active Engineered Distance Control] | [High-Voltage Switch

Actuation Exposure] | [Controls and Prevention Concepts] | [Utilities
Hand Exposure]
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Hydraulic Crimper Distance
@ v2-290 W
and

HSF Framework Control Method / Tools

Definition: A positioning aid or guide attachment

used to hold cables, lugs, or sleeves near a

hydraulic crimper without placing fingers close to

the die opening.

Technical Explanation: Crimper distance wands

use small clamps, insulated handles, or shaped

supports to stabilize a connector while the

crimper closes. They help workers align the

workpiece while maintaining hand clearance from

the high-force die area.

Why It Matters: The tool reduces fingertip

exposure during one of the most force-

concentrated utility assembly tasks.

Field Limitations: The wand must not interfere

with correct crimp geometry, die closure, or

manufacturer-approved crimping procedure.

Industrial Examples:

- Holding a cable lug in position with a small
insulated guide wand before crimping.

- Keeping fingers away from the crimper die
while aligning a splice sleeve.

- Supporting a stiff cable during compression
without gripping it next to the jaw.

[Active Engineered Distance Control] | [Hydraulic Cable Crimper
Shear] | [Precision Grip] | [Tools, Interfaces and Handling Aids]
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@ v2-291 ﬁgnductor Splicing Clamping

Industry Practice Control Method / Tools

Definition: A fixture or clamp used to hold
conductor ends, sleeves, or connectors in
alignment during splicing, compression,
soldering, or assembly.

Technical Explanation: Splicing jigs secure
conductors so workers do not need to hold them
directly near cutting, stripping, heating, or
crimping points. The jig may include insulated
jaws, adjustable clamps, guide grooves, or
supports for heavy cables. It improves
repeatability and reduces finger placement near
sharp strands and compression tools.

Why It Matters: The control reduces punctures,
pinches, and hand strain during cable and
conductor preparation.

Field Limitations: Jigs must match conductor
size, connector style, and work location. Field
conditions may limit fixture placement.

Industrial Examples:

- Clamping two conductor ends before installing
a compression sleeve.

- Holding a cable lug steady during preparation
without gripping exposed strands.

- Supporting a stiff cable inside a vault during
connector assembly.

[Conductor Wire Splicing Exposure] | [Mechanical Guide Fixture] |
[Precision Grip] | [Tools, Interfaces and Handling Aids]
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Y e Transformer Radiator Fin
Cut Hazard

Industry Practice Injury Mechanism

Definition: The laceration hazard created by thin
metal radiator fins, cooling panels, and sharp
sheet edges on transformer cooling assemblies.

Technical Explanation: Transformer radiators use
thin metal fins and panels to dissipate heat. These
surfaces can be sharp, bent, or damaged during
transport and maintenance. Hand exposure
occurs when workers clean fins, position
radiators, fit guards, or reach around cooling
assemblies during installation.

Why It Matters: The thin edges can cut hands
easily, especially when workers slide fingers along
fins for cleaning or alignment.

Field Limitations: Radiator geometry includes
narrow spaces where gloves may snag and
visibility is limited.

Industrial Examples:

- Finger cut while cleaning between transformer
radiator fins.

- Glove torn by a bent cooling panel edge during
installation.

- Hand lacerated while guiding a radiator bank
into frame supports.

[Cut] | [Laceration] | [Material Positioning] | [Utilities Hand Exposure]
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Switchgear Racking Handle
® 2293 Rebound

Industry Practice Injury Mechanism

Definition: The sudden movement or kickback
hazard created when operating racking handles
used to insert or withdraw switchgear breakers.

Technical Explanation: Switchgear racking
mechanisms move breakers between
disconnected, test, and connected positions.
Mechanical resistance can increase due to
misalignment, worn tracks, or internal binding.
Hand exposure occurs when workers apply force
to the racking handle and the mechanism releases
suddenly or the handle slips.

Why It Matters: Mechanical racking can cause

knuckle strikes, wrist strain, and hand impacts

even when electrical exposure is controlled.

Field Limitations: Older switchgear, poor

maintenance, and tight cabinet access increase

mechanical unpredictability.

Industrial Examples:

- Hand struck when a racking handle releases
suddenly.

- Wrist twisted while forcing a stiff breaker into
position.

- Knuckles hit against cabinet frame when the
handle slips.

[Struck-Against] | [Stored Energy] | [High-Voltage Switch Actuation
Exposure] | [Utilities Hand Exposure]
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Battery Rack Cell Handling

V2-294
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers lift, slide, connect, or replace heavy
industrial battery cells in racks or cabinets.

Technical Explanation: Industrial battery cells are
heavy, dense, and often installed in tight racks
with limited finger clearance. Workers handle
terminals, straps, intercell connectors, trays, and
covers. Hand exposure includes pinching between
cells, cuts from terminals or trays, chemical
contact, and tool slips during connector work.

Why It Matters: Battery handling combines
weight, tight clearances, electrical connection
work, and potential chemical exposure.

Field Limitations: Rack layouts often provide
limited access, making mechanical aids difficult to
use for final placement.

Industrial Examples:

- Fingers pinched between two battery cells
during rack insertion.

- Hand cut on a metal tray edge while sliding a
cellinto position.

- Knuckles struck when a spanner slips from an
intercell connector.

[Pinch Point] | [Manual Handling and Materials] | [Struck-Against] |
[Utilities Hand Exposure]
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@ v2-295 Utility Duct Rodder Recoil

Industry Practice Injury Mechanism

Definition: The sudden spring-back or whip
hazard created by fiberglass or steel duct rods
used to pull lines through ducts and conduits.

Technical Explanation: Duct rods store elastic
energy when pushed through bends,
obstructions, or long conduit runs. If the rod slips,
releases from a blockage, or is pulled free
suddenly, it can recoil toward the operator. Hand
exposure occurs when workers grip the rod close
to the duct mouth or attempt to control a bowed
rod by hand.

Why It Matters: Rod recoil can strike hands, cut
skin, or cause grip injuries during routine cable
route preparation.

Field Limitations: Hidden duct obstructions and
tight bends make stored energy difficult to judge
from the access point.

Industrial Examples:

- Hand struck when a duct rod springs back from
a conduit bend.

- Finger pinched while feeding a rod through a
small duct mouth.

- Palm abraded from manually controlling a
slipping fiberglass rod.

[Stored Energy] | [Struck-Against] | [Underground Cable Pulling
Exposure] | [Utilities Hand Exposure]
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Cable Drum Payoff Flange

V2-296
® Trap

Industry Practice Injury Mechanism

Definition: The pinch and crush hazard created
around the rotating flanges, axle points, and
support stands of cable drums during cable
payoff.
Technical Explanation: Cable drums rotate as
cable is pulled into ducts, trays, or equipment.
Hand exposure occurs when workers guide cable
near the flange, brake the drum manually, adjust
the axle, or clear crossed cable layers. The
rotating mass of the drum can trap fingers
between the flange, stand, brake, or cable layer.
Why It Matters: Cable drums may rotate slowly,
but their mass and inertia can crush fingers or pull
hands into the flange path.
Field Limitations: Large drums may not stop
immediately when pulling tension changes,
especially without proper braking systems.
Industrial Examples:
- Fingers pinched between rotating drum flange
and support stand.
- Hand trapped while clearing crossed cable
from the drum edge.
- Worker tries to slow a drum by hand and
catches fingers in the flange opening.

[Rotating Shaft Entanglement] | [Stored Energy] | [Underground
Cable Pulling Exposure] | [Utilities Hand Exposure]
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@ V2297 Cable Roller Bend Pinch

Industry Practice Injury Mechanism

Definition: The pinch point created where a cable
passes over, under, or around a roller during
pulling, bending, or routing operations.

Technical Explanation: Cable rollers reduce
friction and guide cables through bends, trays,
ducts, and trench routes. Hand exposure occurs
when workers adjust rollers, guide cable onto the
roller, clear debris, or pull cable across a bend
point. The cable can trap fingers between its outer
jacket and the roller surface.

Why It Matters: Cable tension can increase
suddenly, pulling fingers into the roller contact
point.

Field Limitations: Rollers may shift, tip, or
misalign during a pull if not properly secured.

Industrial Examples:

- Finger trapped between cable and corner roller
during a pull.

- Hand pinched while adjusting a roller stand
under tension.

- Glove caught as cable jumps back onto a guide
roller.

[Nip Point] | [Underground Cable Pulling Exposure] | [Cable Pulling
Grip Failure] | [Utilities Hand Exposure]
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Cable Jacket Stripping Knife
@ v2-298 slip

Industry Practice Injury Mechanism

Definition: The laceration hazard created when
knives, hooked blades, or stripping tools slip
while removing insulation or jackets from
electrical cables.

Technical Explanation: Cable stripping requires

cutting through outer jackets, screens, insulation,

or sheath layers without damaging conductors.

Workers apply controlled blade force along

curved cable surfaces. Hand exposure occurs

when the blade slips, binds, or exits the cut path

toward the supporting hand.

Why It Matters: Knife slips can cause deep cuts to

fingers or palms, especially during preparation of

large or stiff cables.

Field Limitations: Cold jackets, thick insulation,

curved surfaces, and poor lighting increase blade

force and slip risk.

Industrial Examples:

- Palm cut when a stripping knife slips along a
cable jacket.

- Finger lacerated while trimming insulation near
a conductor end.

- Hand punctured by a hooked blade during
cable termination work.

[Cut] | [Laceration] | [Precision Grip] | [Utilities Hand Exposure]
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Pole-Mounted Hardware

V2-299 .
® Alignment

Industry Practice Industrial Task

Definition: The task of aligning, holding, and
fastening brackets, clamps, crossarms, insulators,
or support hardware on utility poles or towers.

Technical Explanation: Pole-mounted hardware is
often installed at height using bolts, bands,
clamps, and brackets. Workers must hold
components in position while inserting fasteners
or tightening nuts. Hand exposure occurs around
bolt holes, clamp bands, sharp bracket edges, and
tool reaction paths.

Why It Matters: The task combines awkward

posture, height, dropped-object risk, sharp

hardware, and fine hand placement near pinch

points.

Field Limitations: Weather, gloves, limited

platform space, and working at height reduce

dexterity and control.

Industrial Examples:

- Finger pinched between clamp band and pole
during tightening.

- Hand cut by a sharp galvanized bracket edge.

- Knuckles struck when a spanner slips while
tightening crossarm hardware.

[Bolt Hole Alignment] | [Struck-Against] | [Puncture Wound] |
[Utilities Hand Exposure]
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Utility Task Insulated

V2-300 .
® Distance Tool

HSF Framework Control Method / Tools

Definition: A category of insulated hand-distance
tools designed to guide, push, pull, lift, or position
utility components while maintaining separation
from mechanical and electrical hazards.

Technical Explanation: Insulated distance tools
may include fiberglass poles, hooks, push heads,
cable guides, switch tools, and non-conductive
handles. They are selected based on the task,
voltage environment, mechanical load, reach
distance, and contact surface. Their purpose is to
avoid direct hand placement near pinch points,
moving conductors, energized interfaces, or hard-
to-reach equipment.

Why It Matters: These tools support the core

principle of keeping hands away from both

electrical and mechanical line-of-fire zones.

Field Limitations: They must be properly rated,

inspected, clean, dry, and used only within their

designed mechanical and electrical limits.

Industrial Examples:

- Using an insulated pole to guide cable into a
tray from a safer distance.

- Operating a switch linkage without placing
hands near the mechanism.

- Moving a light utility component while
maintaining clearance from pinch points.

[Active Engineered Distance Control] | [Non-Conductive Switch

Extension Pole] | [Insulated Cable Pulling Guide Bar] | [Controls and
Prevention Concepts]
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Drill Rod Thread Make-Up

V2-301
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers align, thread, tighten, or break out drill
rods during mining, quarrying, or tunnelling
operations.

Technical Explanation: Drill rods are long, heavy,
and threaded at each end. Workers may guide rod
ends manually into drill heads, couplings, or
carousel loaders. Hand exposure occurs when
fingers are placed near threads, couplings,
rotation points, or rod supports during make-up
and break-out.

Why It Matters: Small rod movement can trap
fingers between threaded steel parts or expose
hands to rotating equipment.

Field Limitations: Mud, dust, water, worn threads,

and poor visibility can make rod alignment
difficult and increase manual correction.

Industrial Examples:

- Fingers pinched between a drill rod coupling
and rotating head.

- Hand trapped while guiding a rod into a drill
carousel.

- Glove caught on a damaged thread during rod
break-out.

[Rotating Shaft Entanglement] | [Pinch Point] | [Mining Hand
Exposure] | [Machine Interaction]

HSF Industrial Hand Safety Encyclopedia

Jumbo Drill Boom Pinch

V2-302
o Zone

Industry Practice Injury Mechanism

Definition: The crush and pinch hazard created
around the articulated booms, feed beams, slides,
and drill heads of underground jumbo drilling
equipment.

Technical Explanation: Jumbo drill rigs use

hydraulic booms to position drill feeds against

tunnel faces. These booms move through multiple

axes and can create closing gaps against tunnel

walls, platforms, and equipment frames. Hand

exposure occurs during setup, inspection, hose

adjustment, and drill-steel handling.

Why It Matters: Hydraulic boom movement can

trap or crush hands even at slow movement

speeds.

Field Limitations: Underground lighting, noise,

dust, and restricted access reduce the worker's

ability to judge movement paths clearly.

Industrial Examples:

- Hand trapped between a drill boom and tunnel
wall.

- Fingers pinched near a feed beam slide during
positioning.

- Worker adjusts a hose while the drill boom is
being repositioned.

[Hydraulic Energy] | [Crush Zone] | [Machine Interaction] | [Mining
Hand Exposure]
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Roof Bolter Plate Holding
Exposure

@ v2-303

Industry Practice Industrial Task

Definition: The hand exposure created when
workers hold roof plates, mesh, bolts, or washers
during underground roof support installation.

Technical Explanation: Roof bolting requires steel
plates and bolts to be positioned against the rock
surface before tightening. Workers may hold
plates above shoulder height or guide them near
rotating bolter heads. Hand exposure occurs near
sharp plate edges, spinning bolts, rock surfaces,
and pinch points between the plate and roof.

Why It Matters: The task combines overhead

work, rotating tools, sharp plate edges, and falling
debris.

Field Limitations: Uneven rock surfaces and
variable bolt-hole alignment often require manual
positioning.

Industrial Examples:

- Finger pinched between a roof plate and tunnel
surface.

- Hand cut on a sharp mesh edge during
installation.

- Glove caught near a rotating roof bolt during
tightening.

[Overhead Work] | [Rotating Tool] | [Cut] | [Mining Hand Exposure]
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Conveyor Idler Replacement

V2-304
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers remove, lift, align, or replace conveyor
idlers and rollers.

Technical Explanation: Conveyor idlers support

moving belts and are often heavy, dirty, and

located in tight frames. Workers may reach under

belts, lift rollers into brackets, or clear seized

rollers. Hand exposure occurs between belt edges,

idler brackets, roller shafts, and support frames.

Why It Matters: Idler replacement can cause

finger pinching, hand crush injuries, and struck-

against injuries if the belt or roller shifts.

Field Limitations: Dust, corrosion, belt tension,

and limited access make roller removal

unpredictable.

Industrial Examples:

- Fingers pinched between an idler shaft and
bracket slot.

- Hand trapped beneath a belt while lifting a
roller into place.

- Knuckles struck when a seized idler suddenly
releases.

[Conveyor Maintenance] | [Pinch Point] | [Stored Energy] | [Mining
Hand Exposure]
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Crusher Jaw Clearing

V2-305
® Exposure

Consensus Guidance Industrial Task

Definition: The hand exposure created when
workers clear blocked rocks, tramp metal, or
compacted material from jaw crushers or similar
crushing equipment.

Technical Explanation: Crushers use heavy
moving jaws, cones, rolls, or hammers to reduce
rock size. Blockages may tempt workers to use
bars, hooks, or hands near the crushing chamber.
Hand exposure occurs if stored material shifts, the
machine moves, or tools rebound during clearing.

Why It Matters: Crusher clearing is a high-risk
maintenance task because material and machine
components can move suddenly.

Field Limitations: Full isolation, stored energy
release, and mechanical support are essential but
may be difficult in dusty, confined crusher areas.

Industrial Examples:

- Hand trapped while removing a lodged rock
from a crusher feed opening.

- Tool rebounds from a crusher jaw and strikes
the operator's hand.

- Fingers pinched by shifting material during
blockage removal.

[Crush Zone] | [Energy Isolation Failure]
[Mining Hand Exposure]

[Maintenance Activities] |

HSF Industrial Hand Safety Encyclopedia
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@ v2-306 Screen Deck Panel Change

Industry Practice Industrial Task

Definition: The task of removing, fitting, and
securing vibrating screen panels, mats, or mesh
sections in mining and quarrying plants.

Technical Explanation: Screen decks separate
material by size using vibrating screens fitted with
rubber, polyurethane, or steel panels. Workers
handle panels, bolts, wedges, clamps, and
tensioning devices. Hand exposure occurs near
sharp mesh edges, pinch points, and stored
tension during removal and installation.

Why It Matters: The task can cause cuts, pinches,
and hand impacts, especially when panels are
stiff, dirty, or under tension.

Field Limitations: Screen decks are often dusty,

wet, elevated, and congested, reducing grip and

visibility.

Industrial Examples:

- Finger pinched while seating a screen panel
into a support rail.

- Hand cut on damaged wire mesh during
removal.

- Knuckles struck when a tensioning wedge
releases suddenly.

[Cut] | [Stored Energy] | [Conveyor Maintenance] | [Mining Hand
Exposure]
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Rock Breaker Chisel
Positioning

@ v2-307

Industry Practice Industrial Task

Definition: The hand exposure created when
workers position, inspect, or change chisels,
moils, or tool points on hydraulic rock breakers.

Technical Explanation: Rock breakers use
hydraulic impact energy to break oversized rock.
Tool points are heavy and fit tightly inside the
breaker housing. Hand exposure occurs when
workers align the chisel, insert retaining pins,
clear debris, or handle the tool point near
suspended or supported breaker components.

Why It Matters: Heavy tool points and hydraulic

components can crush fingers during fitting or

removal.

Field Limitations: Tool points may be jammed by

dust, impact deformation, or poor lubrication.

Industrial Examples:

- Finger pinched while inserting a retaining pin
through a breaker tool.

- Hand trapped between chisel and housing
during replacement.

- Knuckles struck when a seized tool point
suddenly releases.

[Hydraulic Energy] | [Tool Impact] | [Pinch Point] | [Mining Hand
Exposure]

HSF Industrial Hand Safety Encyclopedia

Shotcrete Hose Handling

V2-308
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers guide, hold, connect, or clean shotcrete
hoses and nozzles during tunnel support work.

Technical Explanation: Shotcrete systems pump
concrete through hoses at pressure to spray
tunnel walls or roofs. Workers may guide heavy
hoses, manage nozzle reaction, connect
couplings, and clear blockages. Hand exposure
includes hose whip, coupling pinch, abrasion, and
contact with wet concrete.

Why It Matters: The task combines pressure, hose
reaction, abrasive material, and awkward tunnel
positioning.

Field Limitations: Wet ground, rebound material,
dust, and restricted access make controlled hose
handling difficult.

Industrial Examples:

- Hand pinched while connecting a shotcrete
hose coupling.

- Wrist strained while controlling nozzle reaction
during spraying.

- Skin irritated after repeated contact with wet
concrete rebound.

[High-Pressure Hose Whip] | [Concrete Vibrator Hose Grip Fatigue] |
[Manual Handling] | [Mining Hand Exposure]
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Tunnel Segment Alignment

V2-309
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
precast tunnel lining segments are aligned,
guided, and seated inside tunnelling operations.

Technical Explanation: Tunnel segments are
heavy precast elements installed using erectors,
cranes, or segment handling machines. Workers
may guide edges, insert bolts, adjust gaskets, or
check alignment near closing joints. Hand
exposure occurs between segment faces, dowel
holes, gasket grooves, and erector pads.

Why It Matters: Segment movement is slow but

powerful, and fingers can be crushed during final

seating.

Field Limitations: Curved geometry, wet

conditions, limited access, and poor visibility

mabke final alignment challenging.

Industrial Examples:

- Fingers pinched between two tunnel segment
edges.

- Hand trapped while adjusting a gasket during
segment seating.

- Worker inserts fingers into a bolt hole to check
alignment.

[Final Alignment & Seating] | [Crush Zone] | [Bolt Hole Alignment] |
[Tunnelling Hand Exposure]

HSF Industrial Hand Safety Encyclopedia
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@ v2-310 Drill Steel Carousel Trap

Industry Practice Injury Mechanism

Definition: The pinch and entanglement hazard
created by rotating or indexing drill-steel
carousels on drilling equipment.

Technical Explanation: Drill rigs may use
carousels to store and feed rods or steels
automatically. The carousel indexes rods into
position using rotating plates, clamps, and feed
arms. Hand exposure occurs when workers clear
jams, reposition rods, or inspect storage pockets
near moving components.

Why It Matters: Indexing movement can trap
fingers between rods, pockets, and mechanical
arms.

Field Limitations: Dust, bent rods, damaged

threads, and poor lubrication can cause frequent

manual intervention.

Industrial Examples:

- Finger trapped between a drill rod and carousel
pocket.

- Hand pinched while clearing ajammed rod
from an indexing rack.

- Glove caught as the carousel rotates during
troubleshooting.

[Rotating Equipment] | [Pinch Point] | [Machine Interaction] | [Mining
Hand Exposure]
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Quarry Block Wire Saw
Exposure

@ v2-311

Industry Practice Injury Mechanism

Definition: The cutting, entanglement, and
stored-energy hazard created by diamond wire
saws used to cut stone blocks in quarries.

Technical Explanation: Wire saws use tensioned

abrasive cable running around pulleys to cut

stone. Hand exposure occurs when workers

thread wire, adjust pulleys, inspect beads, or clear

broken wire segments. The moving wire can cut,

whip, or pull material into the cutting path.

Why It Matters: The wire is thin, tensioned, and

abrasive, making direct hand contact highly

hazardous.

Field Limitations: Stone dust, water, long wire

spans, and uneven block surfaces complicate

visibility and control.

Industrial Examples:

- Finger cut while threading diamond wire
through a pulley.

- Hand struck by a broken wire end during
tension release.

- Glove snagged on damaged wire beads during

inspection.

[Cutting Action] | [Released Tension] | [Entanglement] | [Quarrying
Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Belt Scraper Blade

V2-312
® Replacement

Industry Practice Industrial Task

Definition: The hand exposure created when
workers replace, tension, or adjust conveyor belt
scraper blades.

Technical Explanation: Belt scrapers remove
carryback material from conveyor belts. Blades
are held against the belt using spring or
mechanical tension. Workers handle sharp or
worn blades, release tensioning arms, and align
blade edges close to belt surfaces. Hand exposure
occurs near blade edges, brackets, and stored-
energy mounts.

Why It Matters: The task can cause cuts, pinches,
and hand impacts during routine conveyor
maintenance.

Field Limitations: Material build-up, corrosion,

and belt tension make scraper adjustment

difficult.

Industrial Examples:

- Hand cut by a worn scraper blade edge.

- Finger pinched while adjusting a spring-loaded
scraper arm.

- Knuckles struck when a tensioner releases
unexpectedly.

[Conveyor Maintenance] | [Cut] | [Stored Energy] | [Mining Hand
Exposure]
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Grizzly Bar Clearing

V2-313
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers clear rocks, debris, or jammed material
from grizzly bars and primary feed screens.

Technical Explanation: Grizzly bars separate
oversized material before crushing or screening.
Rocks can wedge between bars and require
clearing with bars, hooks, or mechanical tools.
Hand exposure occurs when workers reach near
the grid, pull stuck rocks, or handle loose material
that can shift suddenly.

Why It Matters: Jammed material can release

unexpectedly, trapping or striking hands.

Field Limitations: Dust, vibration, unstable rocks,

and elevated platforms reduce control during

clearing.

Industrial Examples:

- Finger pinched between a rock and grizzly bar.

- Hand struck when a lodged stone releases
suddenly.

- Worker reaches into the grid to clear smaller
debris by hand.

[Material Jam Clearing] | [Crush Zone] | [Struck-By Hazard] | [Mining
Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Mine Ventilation Fan Guard

V2-314
® Exposure

Consensus Guidance Injury Mechanism

Definition: The hand hazard created when
workers inspect, clean, or maintain ventilation fan
guards, blades, louvers, and drive systems.

Technical Explanation: Ventilation fans move air
through underground and surface mining areas.
Hand exposure occurs when guards are removed,
louvers are adjusted, belts are inspected, or debris
is cleared near fan blades. Residual rotation, belt
movement, and sharp sheet-metal edges can
injure hands.

Why It Matters: Fans may appear stopped while
still coasting or capable of unexpected movement.

Field Limitations: Dust accumulation and poor
access often require frequent cleaning and
inspection.

Industrial Examples:

- Finger cut on a fan guard edge during cleaning.

- Hand struck by a fan blade that continues to
coast after shutdown.

- Glove caughtin a belt drive during inspection.

[Rotating Equipment] | [Machine Guarding] | [Energy Isolation
Failure] | [Mining Hand Exposure]
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Mine Conveyor Tail Pulley
@ v2-315 Ni
p

Consensus Guidance Injury Mechanism

Definition: The in-running nip point where a

conveyor belt wraps around a tail pulley, snub

pulley, or return pulley.

Technical Explanation: Conveyor pulleys create a

trapping point between the moving belt and

rotating drum. Hand exposure occurs during

cleaning, inspection, belt tracking adjustment, or

removal of spillage near the pulley. Loose

clothing, gloves, and tools can be drawn into the

nip.

Why It Matters: Pulley nip points can cause severe

hand crush injuries or amputations.

Field Limitations: Spillage and carryback near

pulleys often tempt workers to clean while

equipment is running.

Industrial Examples:

- Glove caught between belt and tail pulley.

- Fingers trapped while clearing spillage near a
return roller.

- Hand drawn into a pulley while adjusting belt
tracking.

[In-Running Nip] | [Conveyor Maintenance] | [Entanglement] |
[Mining Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

@ V2316 Scaling Bar Rebound

Industry Practice Injury Mechanism

Definition: The hand impact and vibration hazard
created when a scaling bar rebounds while
removing loose rock from tunnel or mine surfaces.

Technical Explanation: Scaling bars are used to
pry loose rock from roofs, faces, or sidewalls. The
bar may slip, bounce, or rebound when it strikes
hard rock or releases a loose piece. Hand
exposure includes impact through the handle,
finger trapping against rock, and cuts from broken
edges.

Why It Matters: Scaling is manual, forceful, and
performed near unstable ground, making hand
control difficult.

Field Limitations: Rock condition, lighting, water,
and overhead posture increase unpredictability.
Industrial Examples:

- Hand struck by rebound through a scaling bar.
- Fingers pinched between bar and rock face.

- Palm abraded from repeated high-force scaling.

[Tool Impact] | [Struck-Against] | [Overhead Work] | [Mining Hand
Exposure]
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Long-Reach Crusher Clearing
@ v2-317 Hook

HSF Framework Control Method / Tools

Definition: A long-handled hook or clearing tool
used to move loose material near crusher feed
areas while keeping hands away from the
crushing chamber.

Technical Explanation: Crusher clearing hooks

provide distance when removing small loose

rocks, straps, or debris after the equipment is

stopped and isolated. The tool allows workers to

avoid reaching directly into feed openings, jaw

areas, or grizzly gaps.

Why It Matters: The tool reduces direct hand

entry into high-mass crushing and trapping zones.

Field Limitations: /t must not be used on

energized equipment or for heavy blockages that

require mechanical clearing.

Industrial Examples:

- Pulling loose debris from a crusher feed area
after isolation.

- Moving small stones away from a jaw opening
without hand entry.

- Clearing light material from a grizzly edge using
along hook.

[Active Engineered Distance Control] | [Crusher Jaw Clearing
Exposure] | [Material Jam Clearing] | [Tools, Interfaces and Handling
Aids]

HSF Industrial Hand Safety Encyclopedia

@ v2-318 Screen Panel Lifting Handle

Industry Practice Control Method / Tools

Definition: A detachable handle or lifting aid used
to grip and position screen panels without placing
fingers under panel edges.

Technical Explanation: Screen panels can be

heavy, flexible, sharp-edged, or difficult to grip. A

lifting handle attaches to panel openings, edges,

or designated lifting points, allowing workers to

lift, carry, and seat panels with improved hand

clearance.

Why It Matters: The tool reduces finger pinching

and cuts during screen deck maintenance.

Field Limitations: The handle must match the

panel type and should not be used as a lifting

device unless rated for that purpose.

Industrial Examples:

- Using a detachable handle to lift a
polyurethane screen panel.

- Seating a mesh panel without placing fingers
under the edge.

- Removing a worn panel from a screen deck
using two guide handles.

[Screen Deck Panel Change] | [Active Engineered Distance Control] |
[Cut] | [Tools, Interfaces and Handling Aids]
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@ v2-319 Drill Rod Guide Sleeve

Industry Practice Control Method / Tools

Definition: A guide sleeve or alignment aid used
to position drill rods into couplings, heads, or
storage systems without direct finger placement
near threads.

Technical Explanation: Guide sleeves create a
controlled path for drill rods during make-up and
loading. They reduce the need for workers to hold
rod ends by hand and can improve alignment with
threaded connections or carousel pockets.

Why It Matters: The control reduces finger
pinching, thread cuts, and contact with rotating or
indexing parts.

Field Limitations: Sleeves must match the rod
diameter and should not be used near active
rotation unless designed for the task.

Industrial Examples:

- Guiding a drill rod into a coupling using a
sleeve.

- Aligning a rod into a carousel pocket without
holding the thread by hand.

- Reducing finger exposure during rod make-up
on adrill rig.

[Active Engineered Distance Control] | [Drill Rod Thread Make-Up

Exposure] | [Drill Steel Carousel Trap] | [Tools, Interfaces and
Handling Aids]

HSF Industrial Hand Safety Encyclopedia

@ v2-320 Rock Bolt Mesh Edge Cut

Industry Practice Injury Mechanism

Definition: The laceration and puncture hazard
created by cut edges, broken wires, and sharp
mesh ends used in mine roof and tunnel support.

Technical Explanation: Support mesh is installed
with roof bolts, plates, and straps. Cut wire ends
and damaged mesh sections can pierce gloves or
cut skin during lifting, folding, or positioning.
Hand exposure occurs when workers hold mesh
close to rock surfaces or bolt locations.

Why It Matters: Mesh handling is frequent and
often overhead, making cuts and punctures
common.

Field Limitations: Mesh may be bent, corroded,
muddy, or poorly cut, making sharp ends hard to
see.

Industrial Examples:

- Finger punctured by a cut mesh wire during
installation.

- Palm cut while lifting a support mesh sheet
overhead.

- Glove snagged on a broken mesh strand near a
roof plate.

[Cut] | [Puncture Wound] | [Roof Bolter Plate Holding Exposure] |
[Mining Hand Exposure]
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@ '2-321 Pump Sump Debris Clearing

Industry Practice Industrial Task

Definition: The hand exposure created when
workers remove mud, rocks, rags, slurry, or debris
from mine dewatering pump sumps and pump
inlets.

Technical Explanation: Mine sumps collect water,

slurry, and debris. Pump inlets, screens, and

strainers can clog and require cleaning. Hand

exposure occurs when workers reach into wet,

low-visibility areas, handle sharp debris, or clear

suction points near rotating or powered

equipment.

Why It Matters: The task combines poor visibility,

contaminated material, sharp objects, and

mechanical suction or rotating parts.

Field Limitations: Water, mud, and confined sump

access make inspection difficult before hand

entry.

Industrial Examples:

- Hand cut by sharp scrap hidden in slurry.

- Fingers pinched while removing a pump
strainer.

- Glove drawn toward a suction inlet during poor
isolation.

[Maintenance Activities] | [Cut] | [Confined Space Operational Risks] |
[Mining Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

@ v2-322 Haul Truck Tailgate Pinch

Industry Practice Injury Mechanism

Definition: The pinch and crush hazard around
haul truck tailgates, locking pins, hinges, and
dump-body components.

Technical Explanation: Haul trucks and dump
bodies use heavy gates, latches, pins, and hinges
to contain and release material. Hand exposure
occurs during inspection, cleaning, pin insertion,
latch release, or maintenance near gravity-loaded
components.

Why It Matters: Large gates and dump-body parts
can move suddenly and crush hands.

Field Limitations: Material build-up, corrosion,

and uneven ground can make tailgate movement

unpredictable.

Industrial Examples:

- Finger pinched while inserting a tailgate
locking pin.

- Hand trapped between a tailgate hinge and
frame.

- Knuckles struck when a latch releases
suddenly.

[Crush Zone] | [Stored Energy] | [Mobile Equipment] | [Mining Hand
Exposure]
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Explosives Charging Hose

V2-323
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers handle charging hoses, loading tubes,
primers, or stemming tools during controlled
blasting preparation.

Technical Explanation: Charging involves loading
blast holes with explosive materials using hoses,
tubes, or cartridges. Hand exposure may occur
while guiding hoses, handling sharp rock collars,
inserting stemming, or clearing blocked holes.
This entry concerns mechanical hand exposure,
not explosive handling procedures.

Why It Matters: The task involves narrow holes,
rough rock edges, flexible hoses, and manual
placement in restricted positions.

Field Limitations: Explosives work is highly
regulated and must follow site-specific blasting
procedures and competent-person controls.

Industrial Examples:

- Finger cut on a sharp blast-hole collar while
guiding a charging hose.

- Hand pinched while withdrawing a loading
tube from a hole.

- Palm abraded while handling stemming tools
in rough rock.

[Precision Grip] | [Cut] | [Mining Hand Exposure] | [Task-Specific Risk
Assessment]

HSF Industrial Hand Safety Encyclopedia
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Mining Equipment Access
® 2324 Hatch Trap

Industry Practice Injury Mechanism

Definition: The pinch and crush hazard created by
access hatches, guards, service panels, and covers
on mining equipment.

Technical Explanation: Mining equipment
includes heavy service covers, inspection hatches,
engine guards, and hinged panels. These parts
may be spring-assisted, gas-strut supported, or
gravity-loaded. Hand exposure occurs when
workers open, close, clean, or secure hatches
during inspection and maintenance.

Why It Matters: Heavy panels can drop, swing, or
pinch fingers during routine servicing.
Field Limitations: Dust, corrosion, damaged

hinges, and worn gas struts make hatch
movement unreliable.

Industrial Examples:

- Fingers trapped under a service hatch edge
during closing.

- Hand struck when a gas strut fails and a cover
drops.

- Thumb pinched while latching an engine
guard.

[Stored Energy] | [Maintenance Activities] | [Pinch Point] | [Mining
Hand Exposure]
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Tunnel Conveyor Spillage

® vz Clean-Up

Industry Practice Industrial Task

Definition: The hand exposure created when
workers clean spilled material around tunnel
conveyors, transfer points, and belt return areas.

Technical Explanation: Tunnel conveyors carry
excavated material through restricted
underground spaces. Spillage accumulates near
pulleys, idlers, skirting, and transfer points. Hand
exposure occurs when workers shovel, scrape, or
pull material close to belt edges and rotating
components.

Why It Matters: Clean-up work often occurs close
to moving or recently stopped conveyor
equipment, increasing pinch and entanglement
risk.

Field Limitations: Narrow tunnels, poor lighting,

wet ground, and high production pressure make

clean-up difficult.

Industrial Examples:

- Hand pinched while scraping material near a
return roller.

- Glove caught while clearing spillage beside a
belt edge.

- Fingers cut on sharp rock fragments during
clean-up.

[Conveyor Maintenance] | [In-Running Nip] | [Cut] | [Tunnelling Hand
Exposure]

HSF Industrial Hand Safety Encyclopedia

@ v2-326 Flange Break Hand Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers loosen, separate, and open bolted pipe
flanges during maintenance or line breaking.

Technical Explanation: Flange breaks require bolt
loosening, gasket separation, line spreading, and
controlled opening. Hands may be placed near
flange faces, bolts, nuts, and gasket gaps.
Exposure includes pinching, tool slips, sharp
gasket cuts, and contact with residual process
material.

Why It Matters: Workers often place hands close

to the exact gap where movement, pressure

release, or material release may occur.

Field Limitations: Residual pressure, corrosion,

misalignment, and seized bolts can make flange

separation unpredictable.

Industrial Examples:

- Finger pinched between flange faces during
separation.

- Hand cut while scraping a stuck gasket from a
flange.

- Knuckles struck when a spanner slips on a
corroded bolt.

[Pipeline Flange Bolt Hole Alignment] | [Pinch Point] | [Process
Maintenance] | [Chemical Plant Hand Exposure]
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Reactor Manway Opening

V2-327
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers loosen, open, close, or secure reactor
manways, vessel doors, and inspection covers.

Technical Explanation: Reactor manways use

heavy covers, hinges, studs, clamps, swing bolts,

and gaskets. Workers handle fasteners, pry covers,

scrape seals, and position heavy doors. Hand

exposure occurs between cover edges, flange

faces, hinge points, and bolting hardware.

Why It Matters: Manway covers are heavy and can

shift suddenly, creating pinch and crush risks.

Field Limitations: Chemical residue, corrosion,

confined access, and awkward posture increase

manual handling difficulty.

Industrial Examples:

- Finger trapped between manway cover and
vessel flange.

- Hand cut while removing old gasket material.

- Thumb pinched in a swing-bolt slot during
closure.

[Confined Space Operational Risks] | [Gasket Scraping Cut Hazard] |
[Pinch Point] | [Chemical Plant Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Valve Manifold Handwheel

V2-328 .
e Crowding

Industry Practice Injury Mechanism

Definition: The hand pinch and struck-against
hazard created when multiple valves,
handwheels, levers, and instruments are crowded
into a small manifold area.

Technical Explanation: Process manifolds often
contain many valves and fittings in tight
arrangements. Workers may operate stiff
handwheels, reach between pipes, or use tools in
restricted spaces. Hand exposure occurs when
fingers strike adjacent valve bodies, become
trapped between wheels, or contact sharp
insulation cladding.

Why It Matters: Crowded valve layouts increase
the chance of hand impacts and awkward force
application.

Field Limitations: Retrofitted pipework,
insulation, and poor access often make manifold
ergonomics difficult to improve.

Industrial Examples:

- Knuckles struck against an adjacent valve while
turning a handwheel.

- Finger pinched between two close handwheels.

- Hand cut on sharp insulation cladding near a
valve stem.

[Valve Operation Exposure] | [Struck-Against] | [Gross Motor Control]
| [Chemical Plant Hand Exposure]
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Chemical Drum Bung

V2-329 .
o Opening

Industry Practice Industrial Task

Definition: The hand exposure created when
workers open, loosen, tighten, or remove bungs
and caps on chemical drums.

Technical Explanation: Drum bungs may be tight,
corroded, chemically contaminated, or pressure
affected. Workers use bung wrenches, pliers, or
improvised tools to open them. Hand exposure
includes tool slips, sharp cap edges, pinch points,
and contact with residual chemical material.

Why It Matters: A routine drum-opening task can

cause cuts, hand impacts, or exposure to

hazardous substances.

Field Limitations: Drum condition, residue,

vapour pressure, and incompatible tools can

make opening unpredictable.

Industrial Examples:

- Knuckles struck when a drum bung wrench
slips.

- Finger cut on a damaged metal cap edge.

- Hand splashed by residual chemical while
loosening a bung.

[Chemical Exposure] | [Tool Slip] | [Manual Handling and Materials] |
[Chemical Plant Hand Exposure]

HSF Industrial Hand Safety Encyclopedia
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@ v2-330 IBCValve Lever Pinch

Industry Practice Injury Mechanism

Definition: The pinch and impact hazard created
by intermediate bulk container valves, levers,
caps, and hose connections.

Technical Explanation: IBC outlets use plastic or
metal valves, threaded caps, gaskets, and
camlock fittings. Workers operate levers, connect
hoses, remove caps, and clear blocked outlets.
Hand exposure occurs between lever handles,
valve bodies, hose couplings, and container
frames.

Why It Matters: The valve area is small but
frequently handled, and stuck levers can release
suddenly.

Field Limitations: Chemical residue, crystallized

product, damaged threads, and cold conditions

can stiffen valve operation.

Industrial Examples:

- Finger pinched between IBC valve lever and
outlet body.

- Hand struck when a stuck valve handle releases
suddenly.

- Skin irritated after product residue contacts the
hand during cap removal.

[Valve Operation Exposure] | [Chemical Drum Bung Opening] | [Pinch
Point] | [Chemical Plant Hand Exposure]
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@ v2-331 Filter Press Plate Handling

Industry Practice Industrial Task

Definition: The hand exposure created when
workers open, shift, clean, or replace platesin a
filter press.

Technical Explanation: Filter presses use multiple
heavy plates compressed together to separate
solids from liquids. Workers may slide plates,
scrape cakes, clean cloths, or inspect seals. Hand
exposure occurs between adjacent plates, guide
rails, handles, and closing mechanisms.

Why It Matters: Plate movement can trap fingers,

and filter cake cleaning can expose hands to sharp

tools or process residue.

Field Limitations: Wet surfaces, chemical residue,

and heavy plate weight reduce grip and control.

Industrial Examples:

- Fingers pinched between two filter plates
during opening.

- Hand cut while scraping filter cake from a plate
surface.

- Thumb trapped between a plate handle and
press rail.

[Closing Gap] | [Chemical Exposure] | [Maintenance Activities] |
[Chemical Plant Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

@ V2332 Gasket Scraping Cut Hazard

Industry Practice Injury Mechanism

Definition: The laceration and puncture hazard
created when workers scrape, cut, or pry old
gasket material from flanges, covers, or
equipment faces.

Technical Explanation: Old gaskets may bond
strongly to metal surfaces and require scrapers,
knives, chisels, or wire brushes for removal. Hand
exposure occurs when tools slip, when sharp
flange edges are contacted, or when broken
gasket fragments are handled manually.

Why It Matters: Gasket removal is common

maintenance work and often causes hand cuts

from tool slips.

Field Limitations: Confined access, awkward

angles, and hardened gasket material increase

force and slip risk.

Industrial Examples:

- Palm cut when a scraper slips across a flange
face.

- Finger punctured by a sharp gasket pick.

- Knuckles struck against pipework during
gasket removal.

[Cut] | [Tool Slip] | [Flange Break Hand Exposure] | [Maintenance
Activities]
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Blind Insertion and Removal

V2-333
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers insert, remove, lift, or align spectacle
blinds, spades, spacers, and slip plates in piping
systems.

Technical Explanation: Blinds and spades are

installed between flanges for isolation. Workers

handle heavy plates, align bolt holes, spread

flanges, and position gaskets. Hand exposure

occurs between flange faces, blind edges, bolt

holes, and lifting points.

Why It Matters: The task involves heavy flat plates

and narrow gaps where fingers are easily trapped.

Field Limitations: Corrosion, pipe stress, poor

flange spread, and tight access make blind

handling difficult.

Industrial Examples:

- Fingers pinched while sliding a blind between
flange faces.

- Hand cut on the sharp edge of a spade plate.

- Thumb trapped while aligning bolt holes
through a spectacle blind.

[Line Isolation] | [Bolt Hole Alignment] | [Pinch Point] | [Chemical
Plant Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Pump Seal Cartridge

® v Handling

Industry Practice Industrial Task

Definition: The hand exposure created when
workers remove, install, or align mechanical seal
cartridges and pump seal components.

Technical Explanation: Seal cartridges contain

precision faces, springs, sleeves, and locking

screws. Workers handle the cartridge inside tight

pump housings and align it on shafts or studs.

Hand exposure occurs near sharp machined

edges, springs, shaft shoulders, and casing

openings.

Why It Matters: The task requires fine hand

controlin a cramped mechanical space,

increasing pinch and cut risk.

Field Limitations: Oil, chemical residue, poor

lighting, and tight clearances reduce dexterity.

Industrial Examples:

- Finger pinched between seal cartridge and
pump casing.

- Hand cut on a machined sleeve edge.

- Knuckles struck while loosening a small set
screw in a tight housing.

[Precision Grip] | [Maintenance Activities] | [Pinch Point] | [Chemical
Plant Hand Exposure]
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Process Hose Camlock

@ visss Coupling

Industry Practice Industrial Task

Definition: The hand exposure created when
workers connect, disconnect, or secure camlock
couplings on process hoses.

Technical Explanation: Camlock fittings use

hinged arms to clamp hose couplings together.

Workers may push heavy hoses, align gasket

faces, close arms, and fit safety clips. Hand

exposure occurs between coupling faces, cam

arms, hose ends, and rigid pipe connections.

Why It Matters: Couplings can pinch fingers, and

heavy hoses can shift during connection.

Field Limitations: Chemical residue, hose

stiffness, misalignment, and pressure history

increase handling difficulty.

Industrial Examples:

- Finger pinched under a camlock arm during
closure.

- Hand trapped between two hose coupling
faces.

- Knuckles struck when a stiff hose twists during
connection.

[Valve & Hose Operations] | [Pinch Point] | [Chemical Exposure] |
[Chemical Plant Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

@ V2336 Reactor Agitator Blade Access

Consensus Guidance Injury Mechanism

Definition: The cut and pinch hazard created
when workers access reactor agitator blades,
shafts, paddles, or impellers for cleaning or
maintenance.

Technical Explanation: Agitators have blades,

hubs, shafts, and internal supports inside vessels.

During shutdown, workers may clean, inspect, or

repair blades manually. Hand exposure occurs

near sharp blade edges, shaft keyways, and

confined internal structures, especially if stored

motion or incomplete isolation remains.

Why It Matters: Agitator interiors combine sharp

metal, confined access, and possible residual

mechanical energy.

Field Limitations: Confined space controls,

isolation, ventilation, and cleaning quality

strongly affect safe access.

Industrial Examples:

- Finger cut on an agitator blade edge during
cleaning.

- Hand pinched between blade and vessel wall.

- Glove snagged on a shaft keyway during
inspection.

[Confined Space Operational Risks] | [Energy Isolation Failure] | [Cut]
| [Chemical Plant Hand Exposure]
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Sample Point Needle Valve

V2-337
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers open, close, or connect sample bottles
and tubing at process sample points.

Technical Explanation: Sample points may use
small needle valves, tubing, fittings, caps, and
sample containers. Workers operate small parts
with precision grip, sometimes close to hot, cold,
corrosive, or pressurized process streams. Hand
exposure includes valve stiffness, tool slips,
chemical contact, and sharp tubing ends.

Why It Matters: Small sample points can produce

repeated hand exposure because they are

operated frequently.

Field Limitations: Location, temperature, residue,

and pressure make sampling risk highly process-

specific.

Industrial Examples:

- Finger cut by a sharp sample tube end.

- Hand splashed while loosening a sample
connection.

- Knuckles struck while turning a stiff needle
valve.

[Precision Grip] | [Chemical Exposure] | [Valve Operation Exposure] |
[Chemical Plant Hand Exposure]
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Drum Pump Suction Tube

® vz Handling

Industry Practice Industrial Task

Definition: The hand exposure created when
workers insert, remove, clean, or secure suction
tubes and drum pumps in chemical containers.

Technical Explanation: Drum pumps use rigid or

flexible suction tubes inserted into drums or

containers. Workers handle contaminated tubes,

thread adapters, clamps, and pump bodies. Hand

exposure occurs when tubes slip, caps bind,

chemical residue contacts skin, or hands are

placed near pinch points.

Why It Matters: The task combines manual

handling with chemical residue and awkward

container access.

Field Limitations: Viscous liquids, crystallized

product, and damaged drum openings increase

handling difficulty.

Industrial Examples:

- Hand splashed while removing a suction tube
from a chemical drum.

- Fingers pinched while tightening a drum pump
adapter.

- Palm cut on a damaged drum opening during
tube insertion.

[Chemical Drum Bung Opening] | [Chemical Exposure] | [Manual
Handling and Materials] | [Chemical Plant Hand Exposure]
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Bag Dump Station Knife

V2-339
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers cut, open, empty, and dispose of bags at
powder or granule dump stations.

Technical Explanation: Bag dumping requires
workers to use knives or cutters, hold bags, shake
material, and handle liners. Hand exposure occurs
when blades slip, bag material tears
unexpectedly, dust reduces visibility, or hands
contact sharp bag hooks and grates.

Why It Matters: The task is repetitive and

frequently involves cutting tools close to the

supporting hand.

Field Limitations: Dust, gloves, bag stiffness, and

production pace increase slip risk.

Industrial Examples:

- Finger cut while opening a chemical powder
bag.

- Hand struck against a dump grate while
shaking a heavy bag.

- Knife slips through a bag corner toward the
supporting hand.

[Cut] | [Tool Slip] | [Material Handling] | [Chemical Plant Hand
Exposure]

HSF Industrial Hand Safety Encyclopedia

Centrifuge Basket Cleaning

V2-340
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers clean, inspect, or remove material from
centrifuge baskets and housings.

Technical Explanation: Centrifuges separate
solids and liquids using high-speed rotating
baskets. During cleaning, workers may reach into
baskets, scrape surfaces, remove cakes, and
handle screens. Hand exposure includes sharp
screen edges, residual rotation, chemical residue,
and confined access.

Why It Matters: Centrifuge cleaning combines

machinery, sharp internal surfaces, and process

residue.

Field Limitations: Full stop verification and

isolation are critical because residual rotation

may not be obvious.

Industrial Examples:

- Finger cut on a centrifuge screen edge.

- Hand pinched while removing compacted cake
from a basket.

- Glove caught on a sharp internal lip during
cleaning.

[Rotating Equipment] | [Energy Isolation Failure] | [Chemical
Exposure] | [Maintenance Activities]
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@ v2-321 Process Filter Bag Change

Industry Practice Industrial Task

Definition: The hand exposure created when
workers remove, replace, or secure filter bags in
process filtration housings.

Technical Explanation: Filter bags are fitted inside
housings using retaining rings, baskets, lids, and
seals. Workers may handle wet or contaminated
bags, open heavy covers, and fit retaining parts by
hand. Exposure includes pinch points, chemical
residue, sharp basket edges, and tool slips.

Why It Matters: Filter bag changes are routine and
may be performed under time pressure during
process interruptions.

Field Limitations: Residue, pressure history, and
housing design affect the level of hand exposure.

Industrial Examples:

- Finger pinched under a filter bag retaining ring.

- Hand cut on a perforated basket edge.

- Chemical residue contacts glove during bag
removal.

[Chemical Exposure] | [Pinch Point] | [Maintenance Activities] |
[Chemical Plant Hand Exposure]
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@ v2-322 Rupture Disc Holder Pinch

Industry Practice Injury Mechanism

Definition: The pinch and cut hazard created
when workers install, remove, or align rupture
discs and their holders.

Technical Explanation: Rupture discs are thin
safety devices clamped between holders or
flanges. Workers handle sharp metal discs,
gaskets, studs, and alignment pins. Hand
exposure occurs between holder faces, disc edges,
and bolt holes during installation.

Why It Matters: The parts are small but sharp, and
correct alignment often requires close finger
placement.

Field Limitations: Disc damage, incorrect
orientation, and limited access can increase
manual handling time.

Industrial Examples:

- Finger cut on the edge of a rupture disc.

- Thumb pinched between holder faces during
assembly.

- Hand struck when a small spanner slips on
holder bolts.

[Cut] | [Bolt Hole Alignment] | [Precision Grip] | [Chemical Plant Hand
Exposure]
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Hose Whip Restraint

L peit Installation

Consensus Guidance Industrial Task

Definition: The task of fitting safety restraints,

whip checks, or secondary retention devices to

flexible process hoses.

Technical Explanation: Hose restraints are

installed to limit uncontrolled hose movement if a

coupling fails. Workers wrap cables, clips, straps,

or clamps around hose ends and anchor points.

Hand exposure occurs near stiff hose bodies,

sharp wire rope ends, clamps, and coupling

hardware.

Why It Matters: The controlis important, but

installation itself can create hand pinches and

wire cuts.

Field Limitations: Restraints must match hose

size, pressure class, coupling type, and anchor

geometry.

Industrial Examples:

- Finger pinched while tightening a hose
restraint clamp.

- Hand cut by a frayed wire rope whip check.

- Thumb trapped between hose and anchor
bracket during fitting.

[High-Pressure Hose Whip] | [Wire Rope Hazard] | [Valve & Hose
Operations] | [Controls and Prevention Concepts]

HSF Industrial Hand Safety Encyclopedia

@ v2-324 Drum Tilter Pinch Point

Industry Practice Injury Mechanism

Definition: The hand pinch and crush hazard
created by drum tilters, drum rotators, and
powered drum handling frames.

Technical Explanation: Drum tilters rotate heavy

drums to pour or transfer liquids and powders.

They use clamps, cradles, hinges, gearboxes, and

handles. Hand exposure occurs when workers

secure drums, operate locks, guide containers, or

clear spills near moving frames.

Why It Matters: A loaded drum and rotating frame

can trap hands between the drum, clamp, and

support structure.

Field Limitations: Drum size, surface condition,

and fill level affect stability during rotation.

Industrial Examples:

- Finger pinched while locking a druminto a
tilting cradle.

- Hand trapped between drum and frame during
rotation.

- Knuckles struck when a manual tilt handle
rebounds.

[Manual Handling and Materials] | [Pinch Point] | [Chemical Drum
Bung Opening] | [Chemical Plant Hand Exposure]
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@ '2-245 Line Blind Spreader Tool

HSF Framework Control Method / Tools

Definition: A controlled mechanical tool used to
separate flange faces during blind insertion or
gasket replacement without using fingers as
spacers.

Technical Explanation: Line blind spreader tools
create a controlled opening between flanges
using wedges, screws, hydraulic spreaders, or
mechanical blocks. They reduce the need to place
fingers or improvised tools inside the flange gap
during blind insertion, gasket removal, or
alignment.

Why It Matters: The tool directly addresses the
hazardous habit of placing hands between pipe
flanges.

Field Limitations: The spreader must be

compatible with flange size, pressure class, bolt

condition, and line isolation requirements.

Industrial Examples:

- Using a mechanical flange spreader before
inserting a slip blind.

- Holding flange faces apart while removing old
gasket material.

- Keeping fingers outside the gap during
spectacle blind rotation.

[Active Engineered Distance Control] | [Blind Insertion and Removal

Exposure] | [Flange Break Hand Exposure] | [Tools, Interfaces and
Handling Aids]

HSF Industrial Hand Safety Encyclopedia

@ v2-346 Valve Stem Extension Handle

Industry Practice Control Method / Tools

Definition: An extension handle or operating aid
used to turn hard-to-reach or stiff valves while
improving hand clearance and leverage.

Technical Explanation: Valve stem extensions,
handwheel extensions, and operating keys allow
workers to operate valves from safer positions.
They reduce awkward reaching, knuckle strikes,
and direct hand placement between crowded
pipework or hot/cold surfaces.

Why It Matters: The tool improves control and
reduces hand impact in crowded valve areas.

Field Limitations: Excessive leverage can damage

valve stems or handwheels if used beyond design

limits.

Industrial Examples:

- Operating a recessed valve using an extension
key.

- Turning a crowded handwheel without striking
adjacent pipework.

- Opening a stiff valve while keeping hands away
from hot insulation.

[Valve Operation Exposure] | [Valve Manifold Handwheel Crowding] |

[Active Engineered Distance Control] | [Tools, Interfaces and
Handling Aids]
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Y here Drum Bung Extension
Wrench

Industry Practice Control Method / Tools

Definition: A purpose-designed wrench or
extension tool used to open and close drum
bungs while improving grip, hand clearance, and
torque control.

Technical Explanation: Drum bung extension

wrenches fit bung patterns and provide controlled

leverage without improvised tools. They reduce

hand slips, knuckle impacts, and finger contact

with damaged cap edges or residue.

Why It Matters: The tool reduces hand injury risk

during frequent chemical drum opening tasks.

Field Limitations: /t does not remove chemical

exposure risk; correct PPE, venting, and handling

procedures remain necessary.

Industrial Examples:

- Opening a tight drum bung using a proper
extension wrench.

- Avoiding knuckle impact when loosening a
corroded bung.

- Closing a drum cap without placing fingers
near sharp cap edges.

[Chemical Drum Bung Opening] | [Tool Slip] | [Active Engineered
Distance Control] | [Tools, Interfaces and Handling Aids]

HSF Industrial Hand Safety Encyclopedia

@ '2-34¢ Process Hose Support Saddle

HSF Framework Control Method / Tools

Definition: A temporary support, cradle, or saddle
used to hold process hoses during connection,
draining, or maintenance.

Technical Explanation: Heavy hoses can sag,
twist, or shift during connection. A support saddle
holds the hose at the correct height and
orientation, reducing the need for workers to
support hose weight by hand near couplings or
valves.

Why It Matters: The control reduces hand

pinches, hose strain, and awkward force during
hose connection tasks.

Field Limitations: The saddle must suit hose
diameter, chemical compatibility, surface
condition, and expected hose movement.

Industrial Examples:

- Supporting a chemical transfer hose while
fitting a camlock coupling.

- Holding a heavy hose off the ground during
draining.

- Preventing hose twist while connecting to a
manifold.

[Valve & Hose Operations] | [Process Hose Camlock Coupling] |

[Active Engineered Distance Control] | [Tools, Interfaces and
Handling Aids]
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Gasket Removal Safety

V2-349
® Scraper

Industry Practice Control Method / Tools

Definition: A scraper or removal tool designed to
remove gasket material while improving hand
clearance from the blade path.

Technical Explanation: Safety scrapers use
controlled handles, guarded blades, replaceable
edges, or ergonomic grips to reduce slip direction
toward the supporting hand. They help workers
scrape flange faces and covers with more
predictable force.

Why It Matters: The tool reduces laceration risk
during repetitive gasket removal.

Field Limitations: Hard bonded gaskets may still
require controlled mechanical or chemical
removal methods.

Industrial Examples:

- Removing old gasket material using a guarded
scraper.

- Keeping the supporting hand outside the blade
travel path.

- Scraping a vessel cover face without using an
exposed knife blade.

[Gasket Scraping Cut Hazard] | [Cut] | [Tool Slip] | [Tools, Interfaces
and Handling Aids]
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O e Chemical Transfer Spill
’ Catch Tray Handling

Industry Practice Industrial Task

Definition: The hand exposure created when

workers position, lift, clean, or empty spill trays

used beneath chemical transfer points.

Technical Explanation: Spill catch trays collect

drips and spills from drums, IBCs, pumps, and

hoses. Workers may move trays while they contain

residue, sharp debris, or slippery liquid. Hand

exposure includes chemical contact, cuts from

tray edges, and pinching during placement.

Why It Matters: Spill controls reduce

environmental risk but can introduce hand

exposure during handling and cleaning.

Field Limitations: Tray material, residue type,

weight, and contamination level affect safe

handling.

Industrial Examples:

- Finger cut on a damaged tray edge.

- Hand splashed while emptying a chemical spill
tray.

- Thumb pinched while positioning a tray
beneath a hose connection.

[Chemical Exposure] | [Manual Handling and Materials] | [Process
Hose Camlock Coupling] | [Chemical Plant Hand Exposure]
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@ v2-351 Filling Line Starwheel Pinch

Consensus Guidance Injury Mechanism

Definition: The pinch and trapping hazard created
by rotating starwheels used to index bottles, vials,
jars, or containers on filling lines.

Technical Explanation: Starwheels hold and
move containers through filling, capping,
labelling, or inspection stations. Hand exposure
occurs during jam clearing, changeover, cleaning,
or container recovery near rotating pockets and
guide rails.

Why It Matters: The pocketed wheel can trap
fingers between the container, starwheel, and
guide rail.

Field Limitations: Frequent product changeovers
increase manual access to starwheel areas.

Industrial Examples:

- Finger pinched while removing a jammed
bottle from a starwheel.

- Hand trapped between guide rail and rotating
pocket.

- Glove caught during line cleaning near the
indexing wheel.

[Machine Interaction] | [Nip Point] | [Jam Clearing] | [Packaging
Machinery]

HSF Industrial Hand Safety Encyclopedia

@ 2352 Bottle Capping Head Trap

Industry Practice Injury Mechanism

Definition: The hand hazard created by rotating or
descending capping heads, chuck jaws, and cap
application mechanisms.

Technical Explanation: Capping machines tighten
or press caps onto containers using rotating
heads, chucks, belts, or plungers. Workers may
clear misfed caps, adjust heads, or remove
containers by hand. Exposure occurs between the
cap, head, container, and guide parts.

Why It Matters: Capping heads can pinch, twist, or

strike fingers during jams and setup.

Field Limitations: Cap size variation, misfeeds,

and product residue cause frequent manual

correction.

Industrial Examples:

- Finger trapped while clearing a cap jam under a
chuck.

- Hand struck by a descending press-on capping
head.

- Glove caught near a rotating cap-tightening
wheel.

[Rotating Equipment] | [Pinch Point] | [Machine Interaction] |
[Packaging Machinery]
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@ v2-353 Blister Packing Web Feed Nip

Consensus Guidance Injury Mechanism

Definition: The in-running nip point created by
rollers, forming webs, sealing stations, and foil-
feed systems in blister packaging machines.

Technical Explanation: Blister machines feed

plastic web and lidding foil through rollers,

forming dies, filling stations, and sealing plates.

Hand exposure occurs during web threading,

misfeed correction, cleaning, or foil splice work

near rollers and heated sealing zones.

Why It Matters: Thin packaging webs can pull

gloves and fingers into rollers or heated sealing

parts.

Field Limitations: Changeovers and web breaks

require repeated manual access to feed paths.

Industrial Examples:

- Glove caught while threading blister film
through rollers.

- Finger pinched while aligning lidding foil.

- Hand burned near a heated sealing plate
during web correction.

[In-Running Nip] | [Thermal Burn] | [Machine Interaction] |
[Packaging Machinery]

HSF Industrial Hand Safety Encyclopedia

@ v2-354 Carton Erector Jam Clearing

Industry Practice Industrial Task

Definition: The task of clearing folded cartons,
blanks, glue strings, or misfeeds from carton
erectors and case-forming machines.

Technical Explanation: Carton erectors use
suction cups, folding arms, guides, belts, glue
heads, and compression plates to form packaging.
Jams occur when blanks misfeed or fail to open
correctly. Hand exposure occurs when workers
reach into folding paths or pinch areas to remove
stuck cartons.

Why It Matters: The task often occurs during
production pressure and can lead to hand entry
into powered machine zones.

Field Limitations: Carton quality, humidity, glue

build-up, and misadjusted guides increase jam

frequency.

Industrial Examples:

- Fingers trapped between folding arms while
clearing a misfed carton.

- Hand pinched under a compression plate
during recovery.

- Glue nozzle contacts the hand during jam
removal.

[Jam Clearing] | [Machine Interaction] | [Compression Hazard] |
[Packaging Machinery]
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@ v2-355 Food Slicer Blade Exposure

Consensus Guidance Injury Mechanism

Definition: The cut hazard created by rotating or
reciprocating slicer blades used in food
processing and preparation lines.

Technical Explanation: Food slicers cut meat,
vegetables, bread, cheese, or other products using
sharp powered blades. Hand exposure occurs
during feeding, cleaning, blade change, jam
clearing, or guard removal. Even stationary blades
can cut severely during cleaning.

Why It Matters: Slicer blades are designed to cut

soft material quickly and can cause deep hand

lacerations.

Field Limitations: Cleaning demands and product

build-up often require close access to blade areas.

Industrial Examples:

- Finger cut while cleaning a slicer blade.

- Hand injured while removing stuck food near a
rotating blade.

- Glove sliced during blade change.

[Cutting Action] | [Laceration] | [Machine Guarding] | [Food
Processing Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Bowl Chopper Lid Interlock

L il Defeat

Consensus Guidance Exposure Science

Definition: The exposure condition created when
a bowl chopper, mixer, or cutter is operated with a
defeated, faulty, or bypassed lid interlock.

Technical Explanation: Bowl choppers and

cutters use high-speed blades inside guarded

bowls. Lid interlocks prevent access while blades

rotate. Hand exposure occurs if the interlock is

bypassed, misaligned, damaged, or intentionally

defeated during cleaning, feeding, or

troubleshooting.

Why It Matters: Interlock failure can allow hand

entry into high-speed cutting equipment.

Field Limitations: Frequent cleaning and

changeovers can increase pressure to bypass

guards or interlocks.

Industrial Examples:

- Worker reaches into a bowl before blade
motion has stopped.

- Interlock is taped or bypassed during repeated
cleaning cycles.

- Hand injured while clearing product with guard
partially open.

[Machine Guarding] | [Energy Isolation Failure] | [Food Slicer Blade
Exposure] | [Controls and Prevention Concepts]
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- Meat Grinder Feed Throat
® 2 Hazard

Consensus Guidance Injury Mechanism

Definition: The entanglement and crushing
hazard created by the feed throat, auger, and
cutting plate of meat grinders or similar screw-fed
machines.

Technical Explanation: Grinders pull product into
a rotating auger that drives material toward
cutting plates. Hand exposure occurs when
workers push product by hand, clear blockages,
clean the throat, or use improper push tools.

Why It Matters: The auger can pull fingers inward
with force that prevents withdrawal.

Field Limitations: Soft product, fat, and residue
can make safe cleaning and clearing difficult.

Industrial Examples:

- Fingers caught while pushing product into a
grinder feed throat.

- Hand trapped during cleaning before full
isolation.

- Glove pulled into an auger while clearing a
blockage.

[Entanglement] | [In-Running Nip]
Processing Hand Exposure]

[Machine Guarding] | [Food

HSF Industrial Hand Safety Encyclopedia

Ribbon Blender Access

V2-358
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers clean, inspect, or remove product from
ribbon blenders and paddle mixers.

Technical Explanation: Ribbon blenders use
internal rotating ribbons or paddles to mix
powders, granules, or food ingredients. Hand
exposure occurs during cleaning, scraping,
sampling, or jam clearing inside the trough.
Hazards include sharp edges, residual motion,
and unexpected start-up.

Why It Matters: The mixing elements occupy most
of the internal space, leaving little hand clearance.

Field Limitations: Powder build-up, sticky

product, and sanitation requirements increase

manual cleaning frequency.

Industrial Examples:

- Hand cut while scraping material from a ribbon
edge.

- Fingers trapped between mixer blade and
trough wall.

- Worker reaches into a blender before energy
isolation is confirmed.

[Energy Isolation Failure] | [Rotating Equipment] | [Cleaning Task
Exposure] | [Food Processing Hand Exposure]
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@ v2-359 CIP Access Hatch Pinch

Industry Practice Injury Mechanism

Definition: The pinch and burn hazard created by

clean-in-place access hatches, clamps, covers,

and inspection ports.

Technical Explanation: CIP systems use hot water,

chemicals, and circulation cycles to clean

equipment. Hatches and ports may be opened for

inspection, manual cleaning, or troubleshooting.

Hand exposure occurs near hot surfaces, clamp

points, gaskets, and wet slippery hardware.

Why It Matters: CIP access can expose hands to

heat, chemicals, and mechanical pinch points.

Field Limitations: Residual temperature and

chemical concentration may remain after a

cleaning cycle.

Industrial Examples:

- Finger pinched under a sanitary clamp.

- Hand burned while opening a warm inspection
hatch.

- Skin irritated by cleaning chemical residue on a
gasket.

[Thermal Burn] | [Chemical Exposure] | [Pinch Point] | [Food
Processing Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

@ v2-360 Sachet Cutter Blade Change

Industry Practice Industrial Task

Definition: The hand exposure created when

workers replace, adjust, or clean cutting knives on

sachet, pouch, or form-fill-seal machines.

Technical Explanation: Packaging machines use

knives to cut film into sachets, pouches, or

packets. Blade change requires handling sharp

knives, adjusting holders, and aligning cutting

surfaces. Hand exposure occurs from blade edges,

clamp screws, and cramped tool access.

Why It Matters: Blade changes create direct

contact with sharp components even when the

machine is stopped.

Field Limitations: Small screws, oily surfaces, and

limited access increase slip risk.

Industrial Examples:

- Finger cut while removing a sachet cutting
knife.

- Hand pinched in the blade holder clamp.

- Palm cut while aligning a replacement knife.

[Cut] | [Maintenance Activities] | [Packaging Machinery] | [Tool Slip]
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@ V2361 Conveyor Transfer Plate Trap

Industry Practice Injury Mechanism

Definition: The pinch and cut hazard around
transfer plates, dead plates, and guides between
conveyors on processing and packaging lines.

Technical Explanation: Transfer plates bridge
gaps between belts, chains, or rollers. Workers
may adjust plates, remove trapped product, or
clean gaps. Hand exposure occurs between
moving belts, fixed plates, sharp edges, and
product guides.

Why It Matters: Small transfer gaps are frequent
locations for jams and hand entry.

Field Limitations: Product residue and frequent
changeovers can loosen or misalign transfer
plates.

Industrial Examples:

- Finger pinched between belt and transfer plate.

- Hand cut on a sharp guide edge while clearing
product.

- Glove caught while wiping a moving transfer
zone.

[In-Running Nip] | [Conveyor Sortation Jam Clearing] | [Machine
Interaction] | [Packaging Machinery]

HSF Industrial Hand Safety Encyclopedia

@ v2-362 Tablet Press Punch Handling

Industry Practice Industrial Task

Definition: The hand exposure created when
workers remove, clean, inspect, or install tablet
press punches and dies.

Technical Explanation: Tablet presses use

precision punches and dies to compress powder

into tablets. Workers handle small hardened steel

components with sharp edges and tight fits. Hand

exposure includes cuts, pinches, tool slips, and

repetitive fine hand movements.

Why It Matters: The task requires precision grip

and close handling of small hard components.

Field Limitations: Product residue, cleaning

agents, and tight tolerances increase handling

difficulty.

Industrial Examples:

- Finger pinched while inserting a punch into a
turret.

- Hand cut on a chipped die edge.

- Knuckles struck when a small removal tool
slips.

[Precision Grip] | [Machine Interaction] | [Maintenance Activities] |
[Pharmaceutical Hand Exposure]
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Capsule Filling Changeover
Exposure

@ v2-363

Industry Practice Industrial Task

Definition: The hand exposure created during

changeover, cleaning, and adjustment of capsule

filling machines.

Technical Explanation: Capsule fillers include

dosing discs, tamping pins, guide plates, vacuum

parts, and capsule tracks. Workers handle small

parts, clean powder residue, and adjust tooling.

Hand exposure occurs near sharp edges, pinch

points, and fine mechanical parts.

Why It Matters: Changeover work is frequent and

requires close manual interaction with precision

equipment.

Field Limitations: Small parts and tight tolerances

make glove selection and dexterity challenging.

Industrial Examples:

- Finger pinched while fitting a dosing disc.

- Hand cut on a small guide plate edge.

- Thumb strained during repeated small-part
adjustments.

[Precision Grip] | [Cleaning Task Exposure] | [Machine Interaction] |
[Pharmaceutical Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

O e Guarded Push Stick for Food
i Feed

Consensus Guidance Control Method / Tools

Definition: A purpose-designed push tool used to
feed food product into cutting or grinding
equipment without direct hand entry.

Technical Explanation: Guarded push sticks,
plungers, and feed paddles keep hands away from
blades, augers, rollers, and slicers. They are
shaped to match the feed throat or product path
and prevent workers from using fingers to push
material.

Why It Matters: The tool reduces direct hand
exposure at high-risk feed points.

Field Limitations: /t must be available, easy to

clean, food-safe, and matched to the machine

design.

Industrial Examples:

- Feeding product into a grinder using a
dedicated plunger.

- Pushing vegetables toward a slicer with a
guarded paddle.

- Keeping fingers outside a dicer feed chute
during operation.

[Active Engineered Distance Control] | [Meat Grinder Feed Throat

Hazard] | [Food Slicer Blade Exposure] | [Tools, Interfaces and
Handling Aids]
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Machine Guard Interlock

V2-365 N o
® Verification

Consensus Guidance Standards & Reporting

Definition: The process of checking that machine

guards and interlocks stop hazardous motion

before hand access is possible.

Technical Explanation: Interlock verification

includes testing guard doors, sensors, stopping

time, reset controls, and restart behaviour. It is

especially important on packaging, food,

pharmaceutical, and filling equipment where

guards are opened frequently for cleaning and

changeover.

Why It Matters: A guard that exists but does not

reliably stop motion can create a false sense of

safety.

Field Limitations: Verification must follow the

machine design and cannot be replaced by visual

inspection alone.

Industrial Examples:

- Testing whether afiller guard stops the
starwheel before access.

- Confirming a slicer cover interlock prevents
blade operation.

- Checking that a packaging machine requires
deliberate reset after guard closure.

[Machine Guarding] | [Energy Isolation Failure] | [Light-Curtain
Muting Deficit] | [Controls and Prevention Concepts]
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@ v2-366 Sanitary Clamp Finger Trap

Industry Practice Injury Mechanism

Definition: The pinch hazard created by tri-clamp,
sanitary clamp, hinge clamp, and quick-release
fittings used on hygienic process lines.

Technical Explanation: Sanitary clamps secure
pipes, hoses, vessels, and filters in food and
pharmaceutical systems. Workers align ferrules,
gaskets, and clamp halves by hand. Exposure
occurs when clamp hinges close, wing nuts
tighten, or misaligned ferrules shift.

Why It Matters: The parts are small, frequent, and

often handled with wet or gloved hands.

Field Limitations: Wet surfaces, product residue,

and cleaning chemicals reduce grip.

Industrial Examples:

- Finger pinched between clamp halves during
closure.

- Thumb trapped while aligning a gasket
between ferrules.

- Hand struck when a hinged clamp snaps
closed.

[Pinch Point] | [Process Hose Camlock Coupling] | [Precision Grip] |
[Food Processing Hand Exposure]
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Packaging Film Knife
Exposure

@ v2-367

Industry Practice Industrial Task

Definition: The hand exposure created when

workers cut, trim, splice, or remove packaging

film using knives or film cutters.

Technical Explanation: Film handling occurs on

wrapping, pouching, sealing, and labelling lines.

Workers may trim film ends, remove wraps, splice

rolls, or cut tangled film from rollers. Hand

exposure occurs when blades move toward the

supporting hand or when film tension changes

suddenly.

Why It Matters: Film cutting is repetitive and often

performed quickly during line stoppages.

Field Limitations: Thin film can be slippery,

tensioned, or hard to control with gloves.

Industrial Examples:

- Finger cut while trimming a film roll tail.

- Hand nicked while cutting tangled wrap from a
roller.

- Knife slips while preparing a film splice.

[Cut] | [Tool Slip] | [Stretch-Wrap Film Roller Nip] | [Packaging
Machinery]

HSF Industrial Hand Safety Encyclopedia

Vases Labelling Machine Pressure
® v Roller Nip

Industry Practice Injury Mechanism

Definition: The nip point created by pressure

rollers, label webs, backing paper, and container

contact points in labelling machines.

Technical Explanation: Labellers apply labels

using feed rollers, peel plates, pressure rollers,

and wrap belts. Hand exposure occurs during web

threading, label jam clearing, backing-paper

removal, and roller cleaning.

Why It Matters: Small rollers can draw fingertips

or gloves inward during setup and cleaning.

Field Limitations: Frequent label changes and

adhesive build-up increase manual access.

Industrial Examples:

- Finger pinched while threading label backing
through rollers.

- Glove caught while cleaning adhesive from a
pressure roller.

- Hand trapped between a bottle and wrap belt
during recovery.

[Nip Point] | [Machine Interaction] | [Packaging Film Knife Exposure] |
[Packaging Machinery]
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@ V236 Powder Blender Discharge
%7 Gate

Industry Practice Injury Mechanism

Definition: The pinch and shear hazard created by
sliding, hinged, or rotating discharge gates on
powder blenders and hoppers.

Technical Explanation: Discharge gates release
powder or granules into bins, bags, or transfer
systems. Workers may clear product build-up,
close gates, fit liners, or adjust seals. Hand
exposure occurs between gate edges, hopper
frames, and product chutes.

Why It Matters: A gate can close unexpectedly or

trap fingers during cleaning and bagging.

Field Limitations: Powder build-up and sticky

product can make gates stiff or unpredictable.

Industrial Examples:

- Finger trapped under a sliding discharge gate.

- Hand pinched while fitting a liner beneath a
hopper.

- Knuckles struck when a stiff gate lever releases.

[Pinch Point] | [Cleaning Task Exposure] | [Material Handling] | [Food
Processing Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

@ v2-370 Dough Mixer Bowl Lift Pinch

Industry Practice Injury Mechanism

Definition: The crush and pinch hazard created by

bowl lifts, locking arms, and moving mixer bowls

in bakery and food production equipment.

Technical Explanation: Large mixers use powered

or manual mechanisms to raise bowls into mixing

position. Workers attach bowls, lock arms, scrape

product, and clean around moving parts. Hand

exposure occurs between bowl rims, lift arms,

frames, and locking lugs.

Why It Matters: Bowl movement can trap fingers

during routine production and cleaning.

Field Limitations: Flour, oil, water, and dough

residue can reduce grip and visibility.

Industrial Examples:

- Finger pinched between bowl rim and mixer
frame.

- Hand trapped while locking a mixing bowl into
position.

- Thumb crushed near a lift arm during bowl
raising.

[Crush Zone] | [Machine Interaction] | [Food Processing Hand
Exposure] | [Cleaning Task Exposure]
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P Line Clearance Hand Sweep
® 2371 Hazard

Industry Practice Exposure Science

Definition: The exposure created when workers
use hands to sweep, collect, or remove product
from machine beds, conveyors, or packaging
areas during line clearance.

Technical Explanation: Line clearance removes
leftover product, packaging, labels, or
components between batches or products. Hand
exposure occurs when workers sweep around
belts, rollers, guides, blades, sensors, and frames.
The task may appear harmless because machines
are paused or partially stopped.

Why It Matters: Line clearance can create hand
entry into hidden pinch, cut, and stored-energy
areas.

Field Limitations: Clearance procedures vary by
product, machine state, and contamination
control requirements.

Industrial Examples:

- Hand cut while sweeping foil scraps near a
sealing jaw.

- Fingers pinched while removing cartons from a
paused machine.

- Worker reaches under a belt to clear loose
product.

[Cleaning Task Exposure] | [Machine Interaction] | [Energy Isolation
Failure] | [Pharmaceutical Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Safe Clearing Hook for

® v23n2 Packaging Jams

HSF Framework Control Method / Tools

Definition: A long-handled hook, paddle, or probe
used to clear light packaging jams without direct
hand entry into machine gaps.

Technical Explanation: Safe clearing tools are
used after equipment is stopped according to
procedure. They allow workers to pull cartons,
film, straps, or labels from difficult areas while
keeping fingers away from rollers, cutters, folders,
and compression points.

Why It Matters: The tool reduces the instinct to
reach into packaging machinery by hand.

Field Limitations: /t must not be used on
energized machinery or for heavy jams requiring
maintenance isolation.

Industrial Examples:

- Pulling a misfed carton from a stopped case
erector.

- Removing film from a guide rail without
reaching into the roller gap.

- Clearing a stuck pouch from a chute using a
plastic hook.

[Active Engineered Distance Control] | [Carton Erector Jam Clearing]

| [Conveyor Sortation Jam Clearing] | [Tools, Interfaces and Handling
Aids]

Volume 2 - www.handsafetyfirst.in 189



Food-Safe Blade Handling
@ v2-373 Tool

Industry Practice Control Method / Tools

Definition: A dedicated holder, carrier, or guarded
tool used to remove, install, or transport sharp
food-processing blades safely.

Technical Explanation: Food-processing blades
are often removed for cleaning, sharpening, or
replacement. Blade handling tools protect the
hand from direct edge contact and provide a
secure grip. They may include blade guards,
magnetic carriers, clamps, or shaped holders.
Why It Matters: The control reduces laceration
risk during blade change and cleaning.
Field Limitations: The tool must be compatible
with sanitation requirements and the blade type.
Industrial Examples:
- Removing aslicer blade using a guarded blade
carrier.
- Transporting dicer knives in a dedicated holder.
- Installing a cutting blade without touching the
edge.

[Food Slicer Blade Exposure] | [Cut] | [Maintenance Activities] |
[Tools, Interfaces and Handling Aids]

HSF Industrial Hand Safety Encyclopedia

@ v2-374 Powder Scoop Wrist Strain

Industry Practice Industrial Task

Definition: The hand and wrist exposure created
by repeated scooping, weighing, or transferring
powders and granules manually.

Technical Explanation: Powder handling requires
repetitive gripping, scooping, lifting, and tipping.
Workers may use scoops, containers, or liners
inside bins and hoppers. Exposure includes wrist
strain, grip fatigue, cuts from container edges, and
contact with product dust.

Why It Matters: The task may look low-risk but
can create cumulative hand and wrist fatigue over
time.

Field Limitations: Automation may not be
practical for small batches, trials, or variable
materials.

Industrial Examples:

- Wrist fatigue from repeated powder scooping
into a weigh bin.

- Finger cut on a sharp container rim.

- Hand irritated by repeated contact with powder
residue.

[Repetitive Strain] | [Precision Grip] | [Material Handling] |
[Pharmaceutical Hand Exposure]
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@ v2-375 Rotary Valve Finger Trap

Consensus Guidance Injury Mechanism

Definition: The trapping and shear hazard created
by rotary valves, airlocks, and rotating vanes used
to feed powders or granules.

Technical Explanation: Rotary valves use rotating
vanes inside a close-clearance housing to meter
material. Hand exposure occurs during cleaning,
blockage clearing, inspection, or removal of
product build-up near the inlet or outlet.

Why It Matters: Rotary valve vanes can trap

fingers even if movement is slow.

Field Limitations: Powder build-up and bridging

often require cleaning, increasing access

frequency.

Industrial Examples:

- Finger trapped while clearing powder from a
rotary valve inlet.

- Hand cut on a vane edge during cleaning.

- Glove caught when a valve turns unexpectedly.

[Rotating Equipment] | [Energy Isolation Failure] | [Powder Blender
Discharge Gate] | [Machine Interaction]

HSF Industrial Hand Safety Encyclopedia

@ v2-376 Press Brake Finger Trap

Consensus Guidance Injury Mechanism

Definition: The crush and pinch hazard created

between the punch, die, back gauge, and

workpiece on a press brake.

Technical Explanation: Press brakes bend sheet

metal by driving a punch into a die. Workers may

hold small parts, align edges, or support sheets

during bending. Hand exposure occurs near the

tooling line and back gauge during setup, feeding,

or correction.

Why It Matters: The closing tooling can crush

fingertips if hands enter the bending zone.

Field Limitations: Small parts, custom bends, and

short runs often require close manual positioning.

Industrial Examples:

- Finger trapped between punch and sheet edge.

- Hand pinched against the back gauge during
alignment.

- Thumb crushed while holding a small bracket
during bending.

[Machine Guarding] | [Pinch Point] | [Sheet Metal Handling] |
[Fabrication Hand Exposure]
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Guillotine Shear Feed

V2-377
® Exposure

Consensus Guidance Industrial Task

Definition: The hand exposure created when
workers feed, align, or retrieve sheet metal at
guillotine shears.

Technical Explanation: Guillotine shears cut sheet

metal using a descending blade and hold-downs.

Workers may align sheets to the back gauge,

support offcuts, or remove scrap. Exposure occurs

near blade lines, hold-down clamps, and sharp

cut edges.

Why It Matters: The task combines cutting action,

clamping force, and sharp sheet edges.

Field Limitations: Large flexible sheets and small

offcuts create different but significant hand

exposure patterns.

Industrial Examples:

- Finger trapped under a shear hold-down
clamp.

- Hand cut by a freshly sheared sheet edge.

- Worker reaches near the blade line to retrieve
an offcut.

[Cutting Action] | [Sheet Metal Handling] | [Sharp Stamped Flange
Burr] | [Fabrication Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Angle Grinder Kickback

V2-378
® Exposure

Consensus Guidance Injury Mechanism

Definition: The sudden tool movement created
when an angle grinder disc binds, catches, or is
forced out of the cut path.

Technical Explanation: Angle grinders rotate
abrasive or cutting discs at high speed. Kickback
occurs when the disc is pinched, overloaded, or
misaligned. Hand exposure includes loss of tool
control, contact with the disc, struck-against
impacts, and cuts from sharp workpieces.

Why It Matters: Kickback can move the tool
toward the hands or body before the operator can
react.

Field Limitations: Awkward cuts, poor workpiece

clamping, worn discs, and guard removal increase

risk.

Industrial Examples:

- Grinder kicks back when a cutting disc binds in
a pipe.

- Hand struck against a workbench after tool
movement.

- Glove cut by a rotating disc during loss of
control.

[Tool Impact] | [Cutting Action] | [Machine Guarding] | [Fabrication
Hand Exposure]
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Grinding Wheel Change

V2-379
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers remove, install, tighten, or inspect
grinding wheels and abrasive discs.

Technical Explanation: Grinding wheel changes

require handling fragile abrasive wheels, flanges,

lock nuts, spindles, and guards. Hand exposure

includes cuts from wheel edges, pinches under

flanges, tool slips, and contact with hot or

damaged discs.

Why It Matters: Wheel change is common and

often performed quickly, but incorrect handling

can injure hands or affect machine safety.

Field Limitations: Dust, worn flanges, damaged

threads, and wrong tools increase manual force

and slip risk.

Industrial Examples:

- Finger pinched between wheel and flange.

- Hand cut on a chipped abrasive disc edge.

- Knuckles struck when a spanner slips on the
lock nut.

[Maintenance Activities] | [Tool Slip] | [Angle Grinder Kickback
Exposure] | [Fabrication Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Volume 2 - www.handsafetyfirst.in

@ v2-330 Welding Clamp Finger Pinch

Industry Practice Injury Mechanism

Definition: The pinch hazard created by welding
clamps, locking pliers, C-clamps, toggle clamps,
and fixture clamps used to hold workpieces.
Technical Explanation: Welding clamps apply
force to hold parts in position during tack welding
or fabrication. Workers may hold parts while
closing clamps or release clamps under stored
force. Hand exposure occurs between clamp jaws,
handles, workpiece edges, and fixture surfaces.

Why It Matters: Small clamps can generate

enough force to pinch skin, crush fingertips, or

strike knuckles.

Field Limitations: Heat, spatter, gloves, and

awkward workpiece shapes reduce dexterity.

Industrial Examples:

- Finger pinched between clamp jaw and plate.

- Thumb trapped when locking pliers snap shut.

- Hand struck when a clamp releases suddenly
from a hot part.

[Pinch Point] | [Toggle Clamp Catch Point] | [Fixture Safety] |
[Fabrication Hand Exposure]
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@ v2-331 Bench Vice Jaw Trap

Industry Practice Injury Mechanism

Definition: The pinch and crush hazard created
between bench vice jaws, workpieces, and handle
mechanisms.

Technical Explanation: Bench vices hold parts
during cutting, filing, drilling, bending, or
assembly. Workers may support the workpiece
while tightening the vice or place fingers near the
jaws during alignment. Hand exposure occurs
between jaws, workpiece edges, and handle
swing paths.

Why It Matters: Vice jaws can pinch fingertips and
sharp workpieces can cut hands during clamping.

Field Limitations: /rregular part shapes and poor
Jjaw condition increase repositioning needs.

Industrial Examples:

- Finger trapped between vice jaw and
workpiece.

- Hand cut while holding a sharp bracket during
clamping.

- Knuckles struck by a vice handle during
tightening.

[Pinch Point] | [Material Positioning] | [Tool Slip] | [Fabrication Hand
Exposure]

HSF Industrial Hand Safety Encyclopedia

@ v2-332 Magnetic Drill Base Shift

Industry Practice Injury Mechanism

Definition: The hand impact and pinch hazard
created when a magnetic drill base shifts, slips, or
releases during drilling.

Technical Explanation: Magnetic drills use a
magnetic base to hold the drill against ferrous
surfaces. Loss of grip can occur due to poor
surface contact, paint, rust, curvature, thin
material, or drilling force. Hand exposure occurs
when workers steady the drill, handle chips, or
adjust the base.

Why It Matters: A shifting drill can strike hands or
trap fingers between the base and workpiece.
Field Limitations: Magnetic holding strength
depends strongly on surface condition and
material thickness.

Industrial Examples:

- Hand struck when a magnetic drill slips on a
painted beam.

- Finger pinched while repositioning the base.

- Glove caught while clearing swarf near the
cutter.

[Magnetic Holding Tool] | [Tool Impact] | [Rotating Tool] |
[Fabrication Hand Exposure]
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@ v2-383 Drill Press Vice Slip

Consensus Guidance Injury Mechanism

Definition: The hand hazard created when a
workpiece or vice shifts during drilling on a drill
press.

Technical Explanation: Drill presses create

rotational force as the drill bit enters material. If

the part is poorly clamped, it can spin, lift, or shift.

Hand exposure occurs when workers hold parts

by hand, adjust the vice near the bit, or clear swarf

close to rotation.

Why It Matters: A spinning workpiece can cut or

strike the hand suddenly.

Field Limitations: Small parts and quick drilling

tasks often tempt workers to hold material

manually.

Industrial Examples:

- Workpiece spins and strikes the operator's
hand.

- Finger cut by a sharp rotating part.

- Glove caught while clearing swarf near a drill
bit.

[Rotating Tool] | [Machine Guarding] | [Tool Slip] | [Fabrication Hand
Exposure]

HSF Industrial Hand Safety Encyclopedia

@ v2-3384 Lathe Chuck Jaw Trap

Consensus Guidance Injury Mechanism

Definition: The entanglement and impact hazard
created by rotating lathe chuck jaws, workpieces,
and protruding stock.

Technical Explanation: Lathes rotate workpieces
at controlled speeds for cutting operations. Hand
exposure occurs during setup, measurement,
swarf clearing, or polishing near rotating chucks.
Chuck jaws, keys, and protruding stock can catch
gloves, sleeves, or fingers.

Why It Matters: Rotating chuck hazards can cause
severe hand injury if contact occurs.

Field Limitations: Manual measurement and

small-batch work increase close interaction with

the machine.

Industrial Examples:

- Glove caught by rotating chuck jaws.

- Hand struck by protruding stock.

- Finger cut while clearing swarf near the
rotating workpiece.

[Rotating Shaft Entanglement] | [Machine Guarding] | [Energy
Isolation Failure] | [Fabrication Hand Exposure]
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@ v2-335 Milling Table Clamp Pinch

Industry Practice Injury Mechanism

Definition: The pinch and struck-against hazard

created when setting up clamps, T-slot nuts, step

blocks, and workpieces on milling tables.

Technical Explanation: Milling setups require

precise clamping of workpieces. Workers handle

clamps, bolts, blocks, and sharp metal parts in

tight arrangements. Hand exposure occurs when

parts shift, clamps slip, or hands are placed

between the workpiece and fixture.

Why It Matters: Setup work can injure hands

before cutting begins.

Field Limitations: /rregular workpieces and one-

off jobs require frequent manual adjustment.

Industrial Examples:

- Finger pinched under a milling clamp.

- Hand cut by a sharp workpiece edge during
setup.

- Knuckles struck when a clamp bolt wrench
slips.

[Fixture Safety] | [Pinch Point] | [Tool Slip] | [Fabrication Hand
Exposure]

HSF Industrial Hand Safety Encyclopedia

@ v2-33¢ Plate Rolling Infeed Pinch

Consensus Guidance Injury Mechanism

Definition: The in-running nip hazard where sheet
or plate enters the rollers of a plate rolling
machine.

Technical Explanation: Plate rolls bend metal
plates using powered rollers. Workers may guide
plate edges, support material, or adjust
alignment. Hand exposure occurs near the infeed
nip between plate and roller, especially during
setup and first pass.

Why It Matters: The rollers can draw hands inward
with the plate.

Field Limitations: Large plates require support
and alignment, increasing manual interaction
near the infeed.

Industrial Examples:

- Glove caught between plate and roller.

- Fingers pinched while guiding a sheet edge.

- Hand trapped while correcting plate skew at
the infeed.

[In-Running Nip] | [Sheet Metal Handling] | [Machine Interaction] |
[Fabrication Hand Exposure]
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‘Welding Positioner Rotation

V2-387
® Trap

Industry Practice Injury Mechanism

Definition: The pinch and crush hazard created by
rotating welding positioners, turntables, and
workpiece manipulators.

Technical Explanation: Positioners rotate or tilt

workpieces for welding access. Hand exposure

occurs when workers adjust clamps, tack weld,

remove slag, or guide parts near rotating frames

and fixtures. Slow rotation can still trap fingers

against supports.

Why It Matters: Positioners move heavy

workpieces through predictable but hazardous

closing paths.

Field Limitations: Custom fixtures and irregular

workpieces can create unexpected pinch zones.

Industrial Examples:

- Finger trapped between rotating fixture and
support frame.

- Hand pinched while adjusting a clamp on a
positioner.

- Glove caught as a pipe spool rotates.

[Rotating Equipment] | [Fixture Safety] | [Welding Clamp Finger
Pinch] | [Fabrication Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

@ v2-338 Hot Work Slag Chip Exposure

Industry Practice Injury Mechanism

Definition: The burn and impact hazard created
by hot slag, weld spatter, and sharp chips during
welding, cutting, and grinding.

Technical Explanation: Hot work produces
molten droplets, slag fragments, sharp chips, and
heated surfaces. Hand exposure occurs when
workers chip slag, handle recently cut parts, grind
welds, or clear hot debris manually.

Why It Matters: Small hot particles can burn skin

or lodge in gloves, causing delayed hand injury.

Field Limitations: Gloves reduce exposure but

may not prevent heat transfer or trapped spatter.

Industrial Examples:

- Hot slag burns through a glove seam.

- Finger cut while removing sharp weld spatter.

- Hand burned while handling a recently cut
plate.

[Thermal Burn] | [Cut] | [Grinding Wheel Change Exposure] |
[Fabrication Hand Exposure]

Band Saw Blade Change

V2-389
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers remove, coil, uncoil, install, or tension
band saw blades.

Technical Explanation: Band saw blades are long,
flexible, sharp, and springy. Workers handle blade
teeth, guide wheels, tension controls, and guards.
Hand exposure includes cuts, recoil, pinches, and
tool slips.

Why It Matters: Blade change can cause hand
injury even when the saw is not running.

Field Limitations: Blade spring, worn guides, and
limited access increase handling difficulty.

Industrial Examples:

- Finger cut while uncoiling a band saw blade.
- Hand pinched while setting blade tension.

- Palm cut by teeth during blade installation.

[Cut] | [Stored Energy] | [Maintenance Activities] | [Fabrication Hand
Exposure]
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@ V2390 Sheet Metal Corner Cut

Industry Practice Injury Mechanism

Definition: The laceration and puncture hazard
created by sharp corners and raw edges on cut
sheet-metal parts.

Technical Explanation: Sheet-metal corners can
act like small blades, especially after shearing,
punching, notching, or laser cutting. Hand
exposure occurs when workers carry sheets, sort
parts, deburr edges, or reach into bins.

Why It Matters: Corners can puncture gloves and
cause deep fingertip cuts during routine handling.
Field Limitations: Small parts and high-volume
sorting make complete edge avoidance difficult.

Industrial Examples:

- Finger cut by a laser-cut bracket corner.

- Palm punctured while lifting a sheet-metal
blank.

- Glove torn while sorting sharp offcuts.

[Cut] | [Sharp Stamped Flange Burr] | [Sheet Metal Handling] |
[Fabrication Hand Exposure]

Part Deburring Hand
Exposure

@ V2391

Industry Practice Industrial Task

Definition: The hand exposure created when
workers remove burrs, sharp edges, or rough
surfaces from machined or fabricated parts.
Technical Explanation: Deburring uses files,
scrapers, rotary tools, abrasive pads, or hand
knives. Workers hold parts close to cutting
surfaces and apply repetitive force. Exposure
includes cuts from burrs, tool slips, vibration, and
contact with rotating tools.

Why It Matters: Deburring is common, repetitive,
and often performed by hand on sharp parts.
Field Limitations: Small parts and complex
geometry may be difficult to fixture.

Industrial Examples:

- Finger cut by a burr while holding a machined
part.

- Hand struck when a rotary deburring tool slips.

- Palm abraded during repetitive hand filing.

[Cut] | [Tool Slip] | [Repetitive Strain] | [Fabrication Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

@ v2-392 Bench Grinder Tool Rest Gap

Consensus Guidance Injury Mechanism

Definition: The trapping and pull-in hazard
created when the gap between a bench grinder
wheel and tool rest is excessive or poorly
adjusted.

Technical Explanation: Bench grinders use

rotating abrasive wheels with adjustable tool

rests. If the rest gap is too large, small parts or

fingers can be pulled between the rest and wheel.

Hand exposure occurs during grinding,

sharpening, or cleaning.

Why It Matters: A small gap error can turn routine

grinding into a hand-trapping event.

Field Limitations: Wheel wear changes the gap

over time, requiring regular adjustment.

Industrial Examples:

- Finger pinched between workpiece and
grinding wheel.

- Part pulled into the rest gap and strikes the
hand.

- Glove contacts the rotating wheel during
sharpening.

[Rotating Equipment] | [Machine Guarding] | [Grinding Wheel Change
Exposure] | [Fabrication Hand Exposure]
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Magnetic Lifter Plate

V2-393
® Placement

Industry Practice Industrial Task

Definition: The hand exposure created when
workers place, adjust, or release magnetic lifters
on steel plates, profiles, or fabricated parts.

Technical Explanation: Magnetic lifters attach to
ferrous surfaces for lifting or positioning. Workers
may place magnets by hand, clean contact
surfaces, guide plates, or operate release handles.
Exposure occurs between the magnet base, plate
surface, fingers, and nearby steel edges.

Why It Matters: Magnetic tools reduce manual
lifting but can create pinch points during
placement and release.

Field Limitations: Magnetic performance depends

on surface condition, thickness, flatness, and

material grade.

Industrial Examples:

- Finger pinched between magnetic lifter and
steel plate.

- Hand cut on a plate edge while positioning the
magnet.

- Knuckles struck when a release handle snaps
back.

[Magnetic Holding Tool] | [Material Positioning] | [Pinch Point] |
[Fabrication Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

‘Weld Fixture Locator Pin

V2-394
® Exposure

Industry Practice Injury Mechanism

Definition: The hand pinch hazard created around
locator pins, bushings, rest pads, and stops in
welding fixtures.

Technical Explanation: Weld fixtures locate parts

accurately before welding. Workers load

components over pins, push parts against stops,

and close clamps. Hand exposure occurs when

fingers are placed between part holes, pins, stops,

and clamp faces.

Why It Matters: Fixture loading encourages close

finger placement during final alignment.

Field Limitations: Part variation, heat distortion,

and spatter build-up increase manual correction.

Industrial Examples:

- Finger pinched between part hole and locator
pin.

- Hand trapped between bracket and fixture
stop.

- Thumb caught while seating a part against a
rest pad.

[Fixture Safety] | [Toggle Clamp Catch Point] | [Final Alignment &
Seating] | [Fabrication Hand Exposure]
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@ v2-395 Press Brake Back Gauge Trap

Industry Practice Injury Mechanism

Definition: The pinch and crush hazard created by

moving back gauge fingers and stops on press

brakes.

Technical Explanation: Back gauges position

sheet metal accurately before bending. They

move automatically or manually to set

dimensions. Hand exposure occurs when workers

hold parts near the gauge, adjust stops, or reach

behind tooling during setup.

Why It Matters: Back gauge movement can trap

fingers even outside the main tooling line.

Field Limitations: Complex bend sequences and

small parts require frequent repositioning.

Industrial Examples:

- Finger trapped between sheet edge and back
gauge finger.

- Hand pinched while adjusting a gauge stop.

- Worker reaches behind the tooling during
automatic gauge movement.

[Press Brake Finger Trap] | [Machine Interaction] | [Pinch Point] |
[Fabrication Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Long-Handled Sheet Guide
Paddle

Control Method / Tools

@ v2-396
HSF Framework

Definition: A long-handled paddle used to guide,
nudge, or support sheet metal while keeping
fingers away from cutting, bending, or rolling
zones.

Technical Explanation: Sheet guide paddles use
non-marring or heat-resistant contact heads to
guide sheets at a distance. They help workers
avoid placing hands near shear blades, press
brake tooling, rollers, or sharp edges during light
positioning tasks.

Why It Matters: The tool reduces direct hand

placement near high-risk sheet-metal machinery.

Field Limitations: /t should not be used to force
Jjammed material or replace machine guarding.

Industrial Examples:

- Guiding a sheet edge toward a shear back
gauge.

- Nudging a light blank on a press brake bed
without using fingertips.

- Moving a sharp offcut away from a work area
using a paddle.

[Active Engineered Distance Control] | [Press Feed Guide Paddle] |

[Guillotine Shear Feed Exposure] | [Tools, Interfaces and Handling
Aids]
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Grinder Guard Position

V2-397 . o
® Verification

Consensus Guidance Standards & Reporting

Definition: The check that an angle grinder or
bench grinder guard is present, correctly
positioned, and suitable for the disc or wheel
being used.

Technical Explanation: Grinder guards reduce
exposure to rotating discs, fragments, sparks, and
accidental contact. Verification includes checking
guard type, secure mounting, disc compatibility,
and direction of exposure. It is especially
important after wheel changes or task changes.

Why It Matters: A grinder with a missing or poorly
positioned guard exposes hands directly to the
rotating wheel.

Field Limitations: Some tasks tempt workers to
remove or rotate guards for access, which must be
controlled.

Industrial Examples:

- Checking guard position before cutting pipe
with an angle grinder.

- Verifying bench grinder tool rest and guard
after wheel change.

- Rejecting a grinder setup where the guard does
not cover the exposure side.

[Machine Guarding] | [Angle Grinder Kickback Exposure] | [Grinding
Wheel Change Exposure] | [Controls and Prevention Concepts]

HSF Industrial Hand Safety Encyclopedia

Y e ’I;l;((:}lre Quick-Release Clamp

Industry Practice Control Method / Tools

Definition: A tool or handle attachment used to
operate fixture clamps while keeping fingers away
from clamp jaws and linkages.

Technical Explanation: Quick-release clamp tools
extend the operator's grip point away from
moving clamp parts. They can be used on welding
fixtures, inspection nests, jigs, or repetitive
assembly setups where operators repeatedly
open and close clamps.

Why It Matters: The tool reduces finger pinches
during fixture loading and unloading.

Field Limitations: The tool must not bypass the

intended locking function or create excessive

leverage.

Industrial Examples:

- Opening a hot welding clamp using an
extended release handle.

- Closing a fixture clamp without placing fingers
near the linkage.

- Releasing a stuck clamp from a safer hand
position.

[Toggle Clamp Catch Point] | [Welding Clamp Finger Pinch] | [Active
Engineered Distance Control] | [Tools, Interfaces and Handling Aids]
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@ V2299 Swarf Clearing Hook

Industry Practice Control Method / Tools

Definition: A hook, brush, or dedicated clearing
tool used to remove metal chips and swarf
without using bare or gloved hands.

Technical Explanation: Machining and drilling
create sharp chips that can cut skin and wrap
around rotating tools. A swarf clearing hook
allows workers to remove chips after stopping the
machine while keeping hands away from sharp
material and moving parts.

Why It Matters: The tool reduces cuts and
entanglement from direct chip handling.

Field Limitations: /t must only be used after

machine motion has stopped unless the machine

is specifically designed for safe chip clearing.

Industrial Examples:

- Pulling curled swarf from a stopped lathe using
ahook.

- Brushing chips off a drill press table instead of
using fingers.

- Removing sharp milling chips from a vice with a
dedicated tool.

[Cut] | [Rotating Tool] | [Lathe Chuck Jaw Trap] | [Tools, Interfaces
and Handling Aids]

HSF Industrial Hand Safety Encyclopedia

Bench Workpiece Holding
Fixture

@ v2-400

HSF Framework Control Method / Tools

Definition: A fixture, clamp, or support used to

hold small or irregular workpieces securely during

cutting, drilling, grinding, filing, or assembly.

Technical Explanation: Bench holding fixtures

replace the unsafe practice of holding parts by

hand near tools. They may include vices, soft

jaws, V-blocks, magnetic fixtures, clamps, or

custom nests. The objective is to stabilize the part

and keep fingers away from cutting or impact

paths.

Why It Matters: A good holding fixture reduces

cuts, tool slips, struck-against injuries, and

rotating-tool exposure.

Field Limitations: The fixture must suit the part

shape, force direction, and tool being used.

Industrial Examples:

- Holding a small bracket in a fixture during
drilling.

- Clamping a round pipe in a V-block before
cutting.

- Securing a fabricated part before deburring
instead of gripping it by hand.

[Fixture Safety] | [Drill Press Vice Slip] | [Part Deburring Hand
Exposure] | [Tools, Interfaces and Handling Aids]
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Tractor PTO Shaft

@ Vol Entanglement

Consensus Guidance Injury Mechanism

Definition: The entanglement hazard created by
exposed or poorly guarded power take-off shafts
on agricultural tractors and implements.

Technical Explanation: PTO shafts rotate at 540 or
1000 rpm to drive implements such as mowers,
balers, augers, and pumps. Loose clothing, gloves,
cables, or twine can catch on splined shafts,
universal joints, or damaged guards. Hand
exposure occurs when workers attach or detach
implements, adjust connections, or reach neara
running or coasting shaft.

Why It Matters: PTO entanglement occurs rapidly
and can cause severe hand and arm injuries
before the operator can disengage.

Field Limitations: Guards may be missing,

damaged, or removed for convenience, especially

on older or shared equipment.

Industrial Examples:

- Glove caught on an exposed PTO spline while
attaching an implement.

- Jacket cuff entangles in a rotating universal
joint.

- Hand struck while re-fitting a PTO guard over a
running shaft.

[Rotating Shaft Entanglement] | [Entanglement] | [Machine
Guarding] | [Agriculture Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

@ v2-202 Chainsaw Kickback Zone

Consensus Guidance Injury Mechanism

Definition: The sudden upward and rearward bar
movement created when the tip of a running
chainsaw contacts wood, ground, or another
object.

Technical Explanation: Kickback occurs when the

upper quadrant of the bar tip catches during

cutting. The sudden rotational force can drive the

bar toward the operator's left hand and forearm.

Hand exposure occurs when the guide hand grips

the front handle close to the kickback arc or when

the bar moves unexpectedly during felling or

limbing.

Why It Matters: Kickback can move the saw faster

than the operator can release, causing severe

hand or arm lacerations.

Field Limitations: Chain brake response, operator

grip, bar length, and chain condition all affect

kickback severity.

Industrial Examples:

- Bartip contacts a hidden branch and kicks
toward the operator's hand.

- Left hand position on the front handle is in the
kickback arc during limbing.

- Worn chain increases tip engagement risk
during cross-cutting.

[Cutting Action] | [Tool Impact] | [Forestry Hand Exposure] | [Machine
Guarding]
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Harvester Header Crop Jam

V2-403 .
e Clearing

Industry Practice Industrial Task

Definition: The hand exposure created when
workers clear crop blockages from combine
harvester headers, augers, and feed mechanisms.

Technical Explanation: Harvester headers use
rotating reels, cutterbar knives, augers, and feed
rolls to cut and convey crop. Blockages occur
when material wraps or bridges across
components. Workers may reach into the header,
use tools, or manually pull material from the
mechanisms. Hand exposure occurs near blade
edges, auger flights, and rotating parts.

Why It Matters: Residual rotation, stored crop
tension, and sharp cutterbar sections can injure
hands even after the machine is stopped.

Field Limitations: Full isolation and confirmation

of stopped rotation are essential before hand

entry.

Industrial Examples:

- Fingers caught in an auger while pulling crop
from a header blockage.

- Hand cut on a cutterbar knife during jam
clearing.

- Glove caught on a rotating feed roll before it
fully stops.

[Entanglement] | [In-Running Nip] | [Energy Isolation Failure]
[Agriculture Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Volume 2 - www.handsafetyfirst.in

Baler Twine and Net Wrap

@ vz Entanglement

Industry Practice Injury Mechanism

Definition: The entanglement hazard created by
twine, net wrap, and binding mechanisms inside
agricultural balers.

Technical Explanation: Round and square balers
use automated twine systems, net wrap rollers,
and tying mechanisms at high cycle rates. Loose
ends, jammed twine, or failed binding can tempt
workers to reach inside. Hand exposure occurs
near rotating rollers, tying needles, and tensioned
binding material.

Why It Matters: Entanglement in baler
mechanisms can occur rapidly and cause severe
hand injuries.

Field Limitations: Baler mechanisms vary widely
between manufacturers, and safe access
procedures are machine-specific.

Industrial Examples:

- Glove caughtin a net wrap roller during
threading.

- Hand trapped near a twine arm while clearing a
tying failure.

- Fingers entangled in loose twine near a rotating
pickup.

[Entanglement] | [Rotating Equipment] | [Energy Isolation Failure]
[Agriculture Hand Exposure]
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@ v2-405 Pruning Saw Slip Exposure

Industry Practice Injury Mechanism

Definition: The laceration hazard created when
hand pruning saws, folding saws, or reciprocating
pruning tools slip during use.

Technical Explanation: Pruning saws are used for
branch removal in orchards, vineyards,
hedgerows, and forestry. They can slip off
branches, bind mid-cut, or rebound when a cut
completes. Hand exposure occurs when the
supporting hand is in the blade path or when the
saw moves toward the wrist on a failed stroke.

Why It Matters: Pruning saw slips are a frequent
cause of hand and wrist lacerations in outdoor
work.

Field Limitations: Cold, wet, or gloved hands
reduce grip, and working at height or in awkward
postures increases slip risk.

Industrial Examples:

- Saw blade deflects off a frozen branch and
contacts the supporting hand.

- Wrist lacerated when a pruning saw slips
backward on completion of a cut.

- Hand cut when a folding saw closes
unexpectedly during repositioning.

[Cut] | [Laceration] | [Tool Slip] | [Agriculture Hand Exposure]
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Irrigation Pipe Coupling

V2-406
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when

workers connect, disconnect, drag, or manoeuvre

aluminium or plastic irrigation pipes and

couplings.

Technical Explanation: Irrigation systems use

lightweight pipes fitted with quick-release or

threaded couplings. Workers handle pipes in wet,

muddy, or uneven terrain, often in repetitive

sequences. Hand exposure includes pinches at

coupling faces, cuts from damaged pipe ends,

wrist strain, and mud-obscured sharp edges.

Why It Matters: Irrigation pipe work involves high

repetition and covers large areas, so cumulative

and acute hand injuries are both common.

Field Limitations: Damaged or corroded

couplings may bind or release suddenly, and

ground conditions reduce safe footing.

Industrial Examples:

- Finger pinched between two irrigation coupling
faces.

- Hand cut on a cracked aluminium pipe end.

- Wrist strained from lifting and dragging lateral
pipes over rough ground.

[Pinch Point] | [Repetitive Strain] | [Manual Handling and Materials] |
[Agriculture Hand Exposure]
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Orchard Platform Edge

V2-407
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers reach, lean, or grip from orchard
platforms, elevating work platforms, or picking
ladders.

Technical Explanation: Orchard platforms move

slowly through rows to position workers at

canopy height for harvesting, pruning, or training.

Workers reach through branches, around wires,

and into dense foliage. Hand exposure includes

wire cuts, thorn punctures, branch impact, and

pinches against platform rails or tree stakes.

Why It Matters: The task requires both hands

extended into vegetation, reducing situational

awareness of platform edges and structures.

Field Limitations: Canopy density, stake patterns,

trellis wires, and platform speed vary by orchard

type.

Industrial Examples:

- Finger cut on a trellis wire while reaching for
fruit.

- Hand pinched between a platform rail and a
tree stake.

- Palm abraded while clearing a branch during
platform movement.

[Cut] | [Overhead Work] | [Manual Handling and Materials] |
[Agriculture Hand Exposure]

HSF Industrial Hand Safety Encyclopedia
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@ V2408 Silage Wrap Knife Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers cut, strip, or remove plastic silage wrap
from bales using knives or hooks.

Technical Explanation: Silage bales are wrapped
in several layers of stretch film. Removal requires
cutting with knives or hooks and pulling film away
by hand. Hand exposure occurs when blades slip
on smooth film surfaces, when hands contact
sharp grass or straw stems through film, or when
tensioned wrap releases suddenly.

Why It Matters: The task is repetitive and

performed with cutting tools close to the

supporting hand, often in poor lighting or cold

conditions.

Field Limitations: Cold, wet, or muddy conditions

reduce grip and visibility of blade position.

Industrial Examples:

- Finger cut when a silage knife slips off smooth
plastic wrap.

- Palm lacerated while pulling film that conceals
sharp straw ends.

- Wrist cut when tensioned wrap releases and
pulls the blade back.

[Cut] | [Tool Slip] | [Laceration] | [Agriculture Hand Exposure]
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Fencing Staple and Wire

@ V2400 Handling

Industry Practice Industrial Task

Definition: The hand exposure created when
workers tension, staple, cut, join, or repair fencing
wire and barbed wire.

Technical Explanation: Fencing uses high-tensile,
barbed, or plain wire that must be tensioned,
stapled, and tied. Workers use tensioners, pliers,
staple guns, and fence strainers. Hand exposure
includes lacerations from barbs, punctures from
cut wire ends, pinches in tensioner mechanisms,
and snap injuries from released tension.

Why It Matters: Fencing wire is sharp, springy, and

often under high tension, creating hand hazards

across all stages of the task.

Field Limitations: Uneven terrain, changing

weather, and variable wire grades affect handling

difficulty.

Industrial Examples:

- Barb punctures the palm while unrolling a coil
of barbed wire.

- Hand cut when high-tensile wire springs back
after cutting.

- Finger pinched in a fence strainer during wire
tensioning.

[Puncture Wound] | [Released Tension] | [Laceration] | [Agriculture
Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Tractor Linkage Coupling

V2-410
® Trap

Industry Practice Injury Mechanism

Definition: The pinch and crush hazard created
when coupling or decoupling implements to the
three-point linkage of a tractor.

Technical Explanation: Three-point linkage
systems use hydraulic or manual arms to connect
implements. Workers guide lower link pins, top
links, and stabiliser bars into implement
attachment points. Hand exposure occurs when
the linkage raises or lowers unexpectedly, or when
pins are inserted with fingers close to the closing
gap.
Why It Matters: Linkage components are heavy
and powered, and the closing gap between the
linkage and implement can trap hands quickly.
Field Limitations: Uneven ground, worn pins, and
implement weight affect predictability during
coupling.
Industrial Examples:
- Finger trapped between a lower link pin and
implement bracket.
Hand crushed when the linkage raises while a
worker is holding the top link.
- Thumb pinched while aligning a stabiliser bar
during coupling.

[Crush Zone] | [Hydraulic Energy] | [Pinch Point] | [Agriculture Hand
Exposure]
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Brush Chipper Feed Infeed
@ v2-411 Nip

Consensus Guidance Injury Mechanism

Definition: The in-running nip hazard at the
infeed of wood chippers, brush chippers, and
branch shredders.

Technical Explanation: Chippers use a powered
infeed roller or drum to draw branches into the
cutting mechanism. Once material is drawn in, the
roller can pull hands, gloves, or clothing inward.
Hand exposure occurs when workers feed
branches by hand, push material that has stopped
feeding, or retrieve items near the infeed.

Why It Matters: The infeed roller pulls material
inward faster than a worker can react once
contact is established.

Field Limitations: Branch size, moisture content,

and feeding angle affect the likelihood of pull-in

events.

Industrial Examples:

- Glove caught while pushing a branchinto a
brush chipper infeed.

- Hand drawn toward the roller when a branch
snags during feeding.

- Worker reaches into the infeed to clear a small
jam.

[In-Running Nip] | [Entanglement] | [Machine Guarding] | [Forestry
Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

@ 2412 Log Splitter Jaw Zone

Consensus Guidance Injury Mechanism

Definition: The crush and pinch hazard created
between the splitting wedge and beam of
hydraulic or mechanical log splitters.

Technical Explanation: Log splitters drive a
wedge into timber using hydraulic cylinders. Hand
exposure occurs when workers hold logs during
splitting, remove split pieces, clear jammed wood,
or position small rounds close to the wedge travel
path.

Why It Matters: The hydraulic force applied by a
log splitter far exceeds hand tolerance, and wood
can shift unexpectedly during splitting.

Field Limitations: Knots, round logs, and irregular
grain can make splitting direction unpredictable.

Industrial Examples:

- Finger trapped between wedge and a piece of
knotted wood.

- Hand crushed by a log that shifts during
splitting.

- Worker holds a small round too close to the
wedge during splitting.

[Crush Zone] | [Hydraulic Energy] | [Material Positioning] | [Forestry
Hand Exposure]
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Forestry Chainsaw Limbing

V2-413
® Posture

Industry Practice Industrial Task

Definition: The hand exposure created when
chainsaws are used to remove branches from
felled trees in awkward body positions.

Technical Explanation: Limbing requires the

operator to work along a felled stem, removing

branches from multiple angles. Hand and saw

positions change constantly. Exposure occurs

when the bar crosses the operator's leg or arm

path, when branches spring back on release, or

when the footing is unstable during a cut.

Why It Matters: Limbing accounts for a significant

proportion of chainsaw hand and wrist injuries in

forestry.

Field Limitations: Ground slope, branch density,

and stem diameter affect the number and

difficulty of limbing cuts.

Industrial Examples:

- Bartip contacts operator's left forearm during a
low limbing stroke.

- Branch springs back and displaces saw
direction toward the guide hand.

- Hand position compromised by loss of footing
on a sloped stem.

[Chainsaw Kickback Zone] | [Cutting Action] | [Overhead Work] |
[Forestry Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Grain Auger Intake

® v Entanglement

Consensus Guidance Injury Mechanism

Definition: The entanglement hazard at the intake
end of portable and fixed grain augers.

Technical Explanation: Grain augers move grain

using a rotating screw inside a tube. The intake

end is open to allow grain to enter. Hand exposure

occurs when workers clear blockages, guide grain

flow, or remove debris close to the rotating screw.

Why It Matters: Auger flighting can pull fingers or

hands into the tube faster than a worker can react.

Field Limitations: Portable augers may lack

intake guards, and grain flow conditions can

obscure the screw.

Industrial Examples:

- Fingers drawn into a grain auger intake while
clearing a blockage.

- Glove caught on auger flighting near the grain
intake.

- Hand entangled when reaching to clear a stone
near an unguarded auger end.

[Entanglement]
Hand Exposure]

[In-Running Nip] | [Machine Guarding] | [Agriculture
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Va1 Mower Blade Overhang
® 245 Sirike

Industry Practice Injury Mechanism

Definition: The impact and cutting hazard created
by rotating mower blades, flail heads, or disc
cutterbar sections that project beyond the visible
machine boundary.

Technical Explanation: Mowing equipment may
have blades, flails, or cutterbar sections that
extend to the edge of or beyond the machine
body. Workers on foot or nearby can be struck if
they approach while the machine is running or
coasting. Hand exposure occurs when workers
inspect, clear, or service the cutterbar area close
to the blade overhang.

Why It Matters: Blade reach can extend further
than expected, particularly on wide-deck or offset
mowing equipment.

Field Limitations: Blade coasting after shutdown,
obscured deck geometry, and noise can make
approach timing unsafe.

Industrial Examples:

- Hand struck by a coasting flail blade during
inspection.

- Finger cut when a disc cutter extends further
than the operator estimated.

- Worker reaches under a deck to clear grass
before confirming blade stop.

[Cutting Action] | [Rotating Equipment] | [Machine Guarding] |
[Agriculture Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Tree Stake and Guy Wire

® Vi Finger Cut

Industry Practice Injury Mechanism

Definition: The laceration and puncture hazard
created by metal tree stakes, wire ties, tensioning
wires, and anchor points in plantations and
orchards.

Technical Explanation: Tree staking and training

systems use metal stakes, bamboo canes, wires,

ties, and clips. Sharp stake tops, wire ends, and

tensioned trellis components create hand hazards

during installation, inspection, and removal.

Exposure occurs when workers push stakes,

tension wires, or release fittings by hand.

Why It Matters: Staking and wire work is highly

repetitive over large areas, making minor hand

injuries cumulative.

Field Limitations: Crowded planting layouts and

poor ground visibility increase the chance of

undetected wire hazards.

Industrial Examples:

- Palm punctured while hammering a metal tree
stake.

- Finger cut on a sharp trellis wire end during
vine training.

- Hand lacerated when a tensioned tree tie
suddenly releases.

[Puncture Wound] | [Laceration] | [Fencing Staple and Wire Handling]
| [Agriculture Hand Exposure]
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Harvesting Knife Repetitive
® 247 CutRisk

Industry Practice Industrial Task

Definition: The hand exposure created by
repetitive hand cutting during crop harvesting
using harvest knives, sickles, secateurs, or
pruning shears.

Technical Explanation: Hand harvesting of
vegetables, fruit, and flowers requires repeated
cutting close to the supporting hand. Workers use
a variety of bladed tools with variable grip
requirements. Exposure includes cuts from blade
slip, tool-to-hand proximity, fatigue-related grip
loss, and cuts from sharp crop stems.

Why It Matters: Repetitive cutting over long shifts
increases the chance of cumulative strain and
acute blade contact.

Field Limitations: Gloves can reduce dexterity,
tool sharpness varies, and production pace can
override cautious technique.

Industrial Examples:

- Finger cut when a harvest knife slips off a wet
vegetable stem.

- Thumb nicked during repeated close-cut
harvesting.

- Wrist strained by repetitive secateur use over
an extended harvest shift.

[Repetitive Strain] | [Cut] | [Precision Grip] | [Agriculture Hand
Exposure]

HSF Industrial Hand Safety Encyclopedia

Livestock Handling Crush

@ Vi Gate Trap

Industry Practice Injury Mechanism

Definition: The pinch and crush hazard created by
livestock crush gates, drafting gates, loading
ramps, and pen fittings.

Technical Explanation: Livestock handling
equipment uses heavy galvanised gates, crush
sides, squeeze mechanisms, and guide rails.
Workers open, close, guide, and latch these
structures while animals may push against them.
Hand exposure occurs between gate edges, hinge
pins, latch points, and railing systems.

Why It Matters: Gates can swing, slam, or close

under animal force or their own weight, trapping

hands in seconds.

Field Limitations: Animal behaviour is

unpredictable, and operators often hold gate

components while managing livestock movement

simultaneously.

Industrial Examples:

- Hand trapped between a crush gate and steel
rail during animal processing.

- Finger pinched in a hinge when an animal
pushes a gate shut.

- Thumb crushed when a heavy drafting gate
swings under animal load.

[Crush Zone] | [Pinch Point] | [Stored Energy] | [Agriculture Hand
Exposure]
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Fertiliser Spreader Impeller

V2-419
o Zone

Industry Practice Injury Mechanism

Definition: The entanglement and impact hazard
created by rotating impellers, spinner discs, and
distribution mechanisms in fertiliser and lime
spreaders.

Technical Explanation: Fertiliser spreaders use

spinning discs or impellers driven by PTO or

electric motors to distribute material. Hand

exposure occurs when workers clear blockages,

adjust deflectors, or reach into the hopper or

spreading mechanism near moving parts.

Why It Matters: Impeller blades rotate at high

speed and can cause hand impact or crush

injuries if contacted.

Field Limitations: Blockages and material

bridging are common, especially with damp or

lumpy fertiliser.

Industrial Examples:

- Finger struck by a spinning impeller during a
blockage check.

- Hand caught near a spreader disc while
adjusting a deflector plate.

- Glove caught on a rotating agitator shaft inside
a hopper.

[Rotating Equipment] | [Entanglement] | [Machine Guarding] |
[Agriculture Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Forestry Winch Strop and

® Va0 Block Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers handle winch strops, snatch blocks,
shackles, and chokers during timber extraction.

Technical Explanation: Forestry extraction uses
cable winches, skidder lines, strops, and blocks to
move felled timber. Workers attach strops,
position blocks, and guide cables near loaded
timber. Hand exposure occurs at shackle pins,
strop loops, winch hooks, and block sheaves
where load and geometry change during
extraction.

Why It Matters: Timber extraction combines high
cable tension, unpredictable log movement, and
difficult terrain.

Field Limitations: Ground conditions, stem

weight, and cable angle change continuously,

making load prediction difficult.

Industrial Examples:

- Hand struck by a strop loop that recoils when a
log releases.

- Finger pinched while attaching a shackle to a
timber anchor point.

- Glove caught in a snatch block sheave during
re-rigging.

[Wire Rope Hazard] | [Rigging Operations] | [Released Tension] |
[Forestry Hand Exposure]
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Spray Boom Extension and

® vz Folding Trap

Industry Practice Injury Mechanism

Definition: The pinch and crush hazard created by
hydraulically or manually folding spray boom
sections during deployment and transport.

Technical Explanation: Agricultural spray booms
unfold from a central frame using hydraulic or
manual mechanisms. Folding sections create
closing gaps at hinge points, locking pins, and
boom joints. Hand exposure occurs when workers
manually guide boom sections, insert locking
pins, or stand near hydraulically actuated fold
points.

Why It Matters: Boom sections are large and
heavy, and the closing gap at a fold point can trap
hands quickly.

Field Limitations: Hydraulic drift, uneven ground,
and wind can make boom movement
unpredictable.

Industrial Examples:

- Hand trapped between folding boom sections
during deployment.

- Finger pinched while inserting a locking pin
into a boom hinge.

- Worker reaches across a closing boom gap to
free a snagged fitting.

[Hydraulic Energy] | [Pinch Point] | [Closing Gap] | [Agriculture Hand
Exposure]

HSF Industrial Hand Safety Encyclopedia

Pruning Hook Extended

V2-422
® Reach Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers use extended-handle pruning hooks,
loppers, or pole saws for overhead branch
removal.

Technical Explanation: Pole-mounted pruning
tools allow work at height without a ladder.
Workers apply pull or push force through long
handles to cut branches overhead. Hand exposure
occurs when branches fall unexpectedly, tools
rebound after a cut, or grip shifts during a stroke.
Why It Matters: Extended leverage changes force

patterns, and falling branches are a direct hazard
to the hands holding the tool below.

Field Limitations: Branch size, deadwood
condition, and wind make fall direction
unpredictable.

Industrial Examples:

- Hand struck by a falling branch dislodged by a
pole pruner.

- Wrist strained when a lopper rebounds off a
branch too thick for the tool.

- Grip shifts on a long pole handle during an
overhead pull cut.

[Overhead Work] | [Pruning Saw Slip Exposure] | [Tool Impact] |
[Agriculture Hand Exposure]
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@ v2-223 Tractor Cab Door Pinch

Industry Practice Injury Mechanism

Definition: The pinch hazard created by tractor
cab doors, steps, and entry handles in agricultural
and outdoor equipment.

Technical Explanation: Tractor cabs have heavy

sprung doors, step frames, and grab handles.

Hand exposure occurs when workers enter or exit

in windy conditions, when doors swing closed

unexpectedly, or when handles, hinges, and frame

edges contact fingers.

Why It Matters: The task is routine, which can

lower awareness of the pinch risk at door edges

and hinge points.

Field Limitations: Wind, mud on surfaces, and

worn door stops affect door behaviour.

Industrial Examples:

- Finger pinched in a cab door hinge when wind
swings the door shut.

- Hand struck against a step frame during entry.

- Thumb trapped between door and cab frame
during closing.

[Pinch Point] | [Closing Gap] | [Struck-Against] | [Agriculture Hand
Exposure]

HSF Industrial Hand Safety Encyclopedia

Long-Handled Pruning

V2-424 .
® Distance Tool

Industry Practice Control Method / Tools

Definition: A purpose-designed long-handled
pruner, lopper, or cutting tool that keeps the
operator's hands at a safe distance from the cut
point during branch removal.

Technical Explanation: Long-handled pruning
tools provide mechanical cutting action at a
distance from the hand position. They reduce the
need to grip branches near the cut, work with
hands above the head, or hold cut stems while
blades are near. Designs include telescopic pole
loppers, ratchet pruners, and pneumatic shears.

Why It Matters: The tool reduces hand exposure
during overhead work and keeps hands below the
cutting zone.

Field Limitations: Tool reach limits apply and it
must match the branch diameter. Excessive force
should not be applied to compensate for tool
mismatch.

Industrial Examples:

- Using a telescopic pole pruner to remove
branches without reaching overhead.

- Cutting soft orchard wood with a pneumatic
shear at a safe grip position.

- Trimming hedgerow at height using a long-
handled lopper instead of a ladder.

[Active Engineered Distance Control] | [Pruning Hook Extended

Reach Exposure] | [Overhead Work] | [Tools, Interfaces and Handling
Aids]
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Y e PTO Guard Replacement
"7 Check

Consensus Guidance Standards & Reporting

Definition: The process of verifying that PTO shaft
guards are present, complete, and correctly fitted
before implement use.

Technical Explanation: PTO guard checks confirm

that cone guards, tube guards, and profile guards

cover the full shaft length from tractor output to

implement input. Guards should rotate freely and

be undamaged. The check is performed before

each use and after any shaft connection or

disconnection.

Why It Matters: A missing or partial guard is a

primary factor in PTO entanglement injuries.

Field Limitations: Older shafts may have non-

standard guard designs; replacement guard

availability varies by shaft type.

Industrial Examples:

- Checking cone guard coverage before engaging
the PTO to drive a mower.

- ldentifying a cracked shaft guard and replacing
it before use.

- Confirming the guard rotates freely after
connecting an implement.

[Tractor PTO Shaft Entanglement] | [Machine Guarding] | [Pre-Task
Inspection] | [Agriculture Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Shredder Infeed

@ V24 Entanglement

Consensus Guidance Injury Mechanism

Definition: The entanglement and pull-in hazard
at the infeed of industrial shredders used for scrap
metal, paper, plastic, tyres, or mixed waste.

Technical Explanation: Industrial shredders use

rotating cutters, knives, or hammers to reduce

material. Infeed conveyors, rollers, or hoppers

pull material toward the cutting chamber. Hand

exposure occurs when workers push material,

clear jams, adjust feed, or retrieve items close to

the infeed opening.

Why It Matters: Shredder infeed mechanisms can

pull hands into the cutting zone before the

operator can respond.

Field Limitations: Material variation — long strips,

wire, flexible sheet — can change pull-in

behaviour unpredictably.

Industrial Examples:

- Glove caught while pushing material into a
shredder hopper.

- Hand drawn toward rollers when a long strip of
plastic feeds unevenly.

- Finger entangled in loose wire near a shredder
infeed belt.

[Entanglement] | [In-Running Nip] | [Machine Guarding] | [Waste and
Recycling Hand Exposure]
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Glass Cullet Handling

V2-427
® Exposure

Industry Practice Industrial Task

Definition: The laceration and puncture hazard
created when workers handle glass cullet, broken
bottles, fragments, or crushed glass in recycling
operations.

Technical Explanation: Glass cullet is irregular,
sharp, and may contain fine splinters invisible in
bulk handling. Workers may sort material by
hand, clear conveyor blockages, or sample loads.
Hand exposure occurs when bare or poorly
protected hands contact sharp glass edges,
fragments, or embedded particles.

Why It Matters: Glass cuts may be small but can
be deep and involve glass fragments that
complicate wound management.

Field Limitations: Fine glass particles can

penetrate standard gloves, and fragments are

difficult to detect visually in mixed loads.

Industrial Examples:

- Palm lacerated while clearing a glass blockage
from a sorting belt.

- Finger cut by an embedded shard while
handling loose cullet.

- Hand punctured by a fine glass splinter through
aglove.

[Laceration] | [Puncture Wound] | [Cut] | [Waste and Recycling Hand
Exposure]

HSF Industrial Hand Safety Encyclopedia

Compactor Loading Hand

@ v2-428 Entry

Industry Practice Industrial Task

Definition: The hand exposure created when
workers load waste, recyclables, or bulk materials
into compactors and balers.

Technical Explanation: Compactors and balers
use hydraulic rams to compress material into
chambers or against retaining walls. Workers may
push material into the loading hopper, use tools,
or position items before compression. Hand
exposure occurs near the ram stroke, hopper
opening, and material compression zone.

Why It Matters: Hydraulic compression force is
sufficient to cause severe injury if a hand enters
the compression zone.

Field Limitations: Overfull chambers and irregular

material shapes encourage workers to push
material further in than is safe.

Industrial Examples:

- Hand trapped in a compactor hopper while
pushing down bulky material.

- Finger caught near a ram edge when material
shifts during loading.

- Worker reaches into a baler chamber before the
ram has fully retracted.

[Compression Hazard] | [Hydraulic Energy] | [Energy Isolation
Failure] | [Waste and Recycling Hand Exposure]
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@ v2-429 Skip Bin Hook Handling

Industry Practice Industrial Task

Definition: The hand exposure created when
workers attach, guide, position, or remove hook-
lift and chain connections on skip bins.

Technical Explanation: Skip bins are lifted using
hooks, chains, cables, or pins that engage a bail,
cradle, or hook bar. Workers may guide the hook,
clear snagged chains, position chains on the bail,
or align bins during landing. Hand exposure
occurs between chains, hooks, bin edges, and the
lifting vehicle.

Why It Matters: Chains and hooks under tension

can pinch, crush, or strike hands during
engagement and release.

Field Limitations: Worn hooks, damaged bails,
uneven ground, and variable bin weights make
connection unpredictable.

Industrial Examples:

- Finger trapped between chain and bin bail
during hook engagement.

- Hand struck by a swinging hook during skip lift
positioning.

- Knuckle cut on a worn skip bin edge while
guiding a chain.

[Rigging Operations] | [Pinch Point] | [Wire Rope Hazard] | [Waste and
Recycling Hand Exposure]
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Scrap Metal Sorting Hand

V2-430
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers sort, grade, load, or move scrap metal by
hand.

Technical Explanation: Scrap sorting involves
handling sharp steel offcuts, sheet fragments,
wire, cast parts, and mixed ferrous and non-
ferrous material. Workers may use magnets,
hooks, or tongs but frequently grip material
directly. Hand exposure includes cuts from sharp
edges, punctures from wire ends, crush from
dropped parts, and lacerations from burrs.

Why It Matters: Scrap metal handling is a high-
frequency cause of hand lacerations and
punctures in recycling yards.

Field Limitations: Scrap condition varies widely,
and sharp edges are difficult to identify in bulk
mixed loads.

Industrial Examples:

- Palm lacerated by a sharp sheet-metal offcut
during sorting.

- Finger punctured by a cut wire end in mixed
scrap.

- Hand crushed when a heavy cast component
shifts unexpectedly.

[Laceration] | [Cut] | [Puncture Wound] | [Waste and Recycling Hand
Exposure]
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Refuse Collection Bin Lid

V2-431
® Trap

Industry Practice Injury Mechanism

Definition: The pinch and impact hazard created
by bin lids, refuse container handles, wheel axles,
and automated bin-lift mechanisms.

Technical Explanation: Domestic and commercial

bins have hinged or sprung lids, side handles, and

wheel axles. Automated truck lifters grip bin

bodies with metal arms. Hand exposure occurs

when workers grip bin handles, hold lids, or assist

during automated lift cycles with hands in the grip

zone.

Why It Matters: The lift cycle is fast and

repeatable, creating frequent exposure if hands

are positioned near the gripper or lid path.

Field Limitations: Worn lid hinges, overfull bins,

and incorrect lift positioning increase

unpredictability.

Industrial Examples:

- Finger trapped under a bin lid during manual
emptying.

- Hand caught between a bin body and truck lift
arm during automated collection.

- Thumb pinched in a bin wheel axle hub during
positioning.

[Pinch Point] | [Machine Interaction] | [Manual Handling and
Materials] | [Waste and Recycling Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Tyre Shredder Bead Wire

V2-432
® Exposure

Industry Practice Injury Mechanism

Definition: The laceration and puncture hazard
created by tyre bead wires and steel cord exposed
during tyre shredding, splitting, or manual
processing.

Technical Explanation: Tyres contain steel bead
wires and radial cords. When tyres are cut,
shredded, or processed, these steel elements are
exposed and may project or coil. Hand exposure
occurs when workers handle cut tyre sections,
clear bead wire from equipment, or sort rubber
crumb.

Why It Matters: Exposed tyre bead wire is thin,
springy, and sharp — capable of causing
punctures and lacerations through gloves.

Field Limitations: Bead wire ends are difficult to
see in dark rubber material or in mixed crumb.
Industrial Examples:

- Palm punctured by a projecting bead wire
during tyre handling.

- Glove torn by a coiled steel cord from a
processed tyre.

- Finger lacerated when a cut tyre section springs
open.

[Puncture Wound] | [Laceration] | [Stored Energy] | [Waste and
Recycling Hand Exposure]
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Municipal Street Sweeper

V2-433
® Brush Zone

Industry Practice Injury Mechanism

Definition: The entanglement and impact hazard
created around rotating brushes, gutter brooms,
and collection mechanisms on street sweeping
vehicles.

Technical Explanation: Street sweepers use
rotating brushes to collect debris into a collection
hopper. Workers may clear wrapped material,
adjust brush height, or service brush mounts.
Hand exposure occurs near rotating brush cores,
wrapped wire or string, and brush frame
mounting points.

Why It Matters: Brushes accumulate wire, string,

and debris that must be cleared manually,

drawing hands close to rotating components.

Field Limitations: Brush cores may continue to

rotate for a time after the drive is disengaged.

Industrial Examples:

- Glove caught while clearing wire wrapped
around a rotating gutter brush.

- Finger pinched between a brush mount and
chassis frame.

- Hand struck when a brush springs outward
after debris is removed.

[Rotating Equipment] | [Entanglement] | [Maintenance Activities] |
[Waste and Recycling Hand Exposure]
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Hydraulic Grab Attachment

V2-434
® Exposure

Industry Practice Injury Mechanism

Definition: The crush and pinch hazard created by
hydraulic grab attachments on excavators and
material handlers during scrap and waste
operations.

Technical Explanation: Hydraulic grabs use
clamshell or multi-tine jaws to pick and move
bulk material. Workers may guide material, adjust
loads, or manually reposition material near the
grab path. Hand exposure occurs if hands are near
the jaw sweep zone when the grab opens or
closes.

Why It Matters: Hydraulic grab jaws apply high
force and close faster than a worker can withdraw
ahand.

Field Limitations: Operator cab visibility near the

Jjaw may be limited, and communication between

ground workers and operators is critical.

Industrial Examples:

- Hand in the jaw sweep path as a scrap grab
closes on material.

- Worker positions a load by hand while standing
within the grab's operating radius.

- Fingers caught when a grab shifts a pileand a
piece rolls toward the ground worker.

[Crush Zone] | [Hydraulic Energy] | [Suspended Loads] | [Waste and
Recycling Hand Exposure]
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Paper and Card Baling Tie

V2-435 .
e ‘Wire Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers thread, tie, cut, and tension wire or
plastic strap around compressed paper or card
bales.

Technical Explanation: Bales are secured using
wire or strap threaded through the bale,
tensioned, and fastened by hand or with a tool.
Hand exposure includes cuts from sharp wire
ends, snap injuries from wire tension release,
pinch points at the baling wire feed mechanism,
and tool slips.

Why It Matters: Wire baling is repetitive, and the

tension and cut ends create consistent hand
hazards.

Field Limitations: Bale density, wire grade, and

strapping tools affect force required and snap risk.

Industrial Examples:

- Finger cut by a wire end during bale tying.

- Hand struck when wire under tension releases
during cut.

- Wrist strained from repeated wire tensioning on
high-volume baling.

[Released Tension] | [Cut] | [Wire Rope Hazard] | [Waste and
Recycling Hand Exposure]
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Electronic Waste Disassembly

V2-436
® Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers manually disassemble, sort, or process
electronic waste including computers, televisions,
circuit boards, and appliances.

Technical Explanation: E-waste disassembly
involves removing screws, prying covers, cutting
cables, and separating components. Workers use
screwdrivers, prying tools, cutters, and gloves.
Hand exposure includes cuts from sheet-metal
chassis edges, punctures from circuit board pins,
and repetitive grip strain.

Why It Matters: E-waste components have
numerous small sharp edges that are difficult to
see until contact occurs.

Field Limitations: Component design varies

widely, making hazard prediction difficult in

mixed lots.

Industrial Examples:

- Finger cut on a sharp chassis edge while
removing a computer cover.

- Palm punctured by a capacitor pin while
sorting circuit boards.

- Wrist strained from repetitive screwdriver use
on varied disassembly tasks.

[Cut] | [Puncture Wound] | [Repetitive Strain] | [Waste and Recycling
Hand Exposure]
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Sharps in Waste Stream

V2-437
® Exposure

Consensus Guidance Exposure Science

Definition: The puncture and contamination
hazard created by needles, syringes, broken glass,
blades, and other sharp objects mixed into
general or recycling waste streams.

Technical Explanation: Sharps disposed of
outside designated containers enter general
waste streams in domestic, commercial, and
healthcare settings. Workers handling waste bags,
sorting belts, or loose material may contact
sharps by touch before visual detection. Hand
exposure occurs through gloves, bag walls, and
opaque packaging.

Why It Matters: Needle-stick injuries from waste
sharps carry infection risk and require immediate
medical assessment.

Field Limitations: Personal protective equipment
reduces but does not eliminate puncture risk from
sharp objects in opaque material.

Industrial Examples:

- Finger punctured by a needle concealed inside
a general waste bag.

- Hand cut by a blade hidden in paper during
manual sort.

- Glove penetrated by a syringe while turning
waste on a sorting belt.

[Puncture Wound] | [Contamination] | [Manual Handling and
Materials] | [Waste and Recycling Hand Exposure]
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Portable Compactor Hook

® 2438 and Lock Trap

Industry Practice Injury Mechanism

Definition: The pinch and crush hazard created by
the hooks, locking bars, and pin connections of
portable compactors, skips, and roll-on/roll-off
containers.

Technical Explanation: Portable compactor units
connect to trucks and collection vehicles using
heavy hook, pin, or bar systems. Workers align
hooks, clear snagged connections, and insert or
remove locking bars. Hand exposure occurs
between hook ends, locking bars, pin holes, and
chassis frames.

Why It Matters: Heavy connections under gravity

and vehicle load can trap hands quickly with little
warning.

Field Limitations: Worn hooks, damaged frames,

and ground slope change the forces during

connection and disconnection.

Industrial Examples:

- Thumb trapped while inserting a locking bar
into a container connection.

- Hand pinched between container hook and
vehicle chassis.

- Finger caught when a locking bar drops
unexpectedly during removal.

[Pinch Point] | [Crush Zone] | [Manual Handling and Materials] |
[Waste and Recycling Hand Exposure]
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@ v2-439 Bale Wire Hook Clearing Tool

Industry Practice Control Method / Tools

Definition: A long-handled hook used to thread,
position, or clear bale tie wire without placing
fingers near the wire path or baling mechanism.

Technical Explanation: Wire clearing hooks
provide distance when guiding wire through bale
slots, clearing jams, or removing loose ends from
baling equipment. They reduce the need to reach
into the baler frame or handle tensioned wire with
bare or gloved hands.

Why It Matters: The tool reduces wire-cut and
snap injuries during repetitive bale tying
operations.

Field Limitations: The hook should not be used
on energized or moving equipment without
proper isolation.

Industrial Examples:

- Threading bale tie wire through a baler slot
using a hook.

- Removing a jammed wire end from a baling
press without hand entry.

- Pulling a loose wire away from a bale edge at a
safe working distance.

[Active Engineered Distance Control] | [Paper and Card Baling Tie

Wire Exposure] | [Wire Rope Hazard] | [Tools, Interfaces and Handling
Aids]
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Recycling Sort Belt
Ergonomic Exposure

@ Vv2-440

Industry Practice Industrial Task

Definition: The cumulative hand and wrist
exposure created by repetitive sorting, gripping,
and throwing of recyclable material on manual
sort belts.

Technical Explanation: Manual sorting requires
workers to pick specific materials from a moving
belt and throw or place them into designated
chutes. The task involves repeated reaching,
gripping, wrist rotation, and throwing in fixed
standing positions. Exposure includes repetitive
strain, grip fatigue, and contact with sharp or
contaminated material.

Why It Matters: Sort belt work can cause
cumulative hand and wrist conditions over time,
as well as acute injuries from unexpected contact
with sharp material.

Field Limitations: Belt speed, material mix, and
sort station layout affect exposure intensity.

Industrial Examples:

- Wrist strained from repeated throwing motion
on a fast-moving sort belt.

- Finger cut by a sharp aluminium can edge
during sorting.

- Hand fatigued from high-frequency gripping
during a full sorting shift.

[Repetitive Strain] | [Grip Strength] | [Manual Handling and Materials]
| [Waste and Recycling Hand Exposure]
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Mattress and Furniture

® v2in Disassembly Cuts

Industry Practice Industrial Task

Definition: The hand exposure created when
workers manually disassemble mattresses,
upholstered furniture, and bulky waste for
material recovery.

Technical Explanation: Mattress and furniture
disassembly involves cutting fabric, foam, and
springs using knives, saws, or shears. Workers
expose metal spring units, staples, tacks, nails,
and staple strips. Hand exposure includes cuts
from tools, punctures from springs and fasteners,
and repetitive strain.

Why It Matters: The task combines frequent

cutting, hidden puncture hazards, and repetitive

force over extended work periods.

Field Limitations: Material construction varies,

making hidden hazard prediction unreliable.

Industrial Examples:

- Palm punctured by a spring coil during
mattress disassembly.

- Finger cut when a cutting knife contacts a
staple strip.

- Hand struck by a compressed spring released
during foam cutting.

[Puncture Wound] | [Released Tension] | [Cut] | [Waste and Recycling
Hand Exposure]

HSF Industrial Hand Safety Encyclopedia
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Road Sweeper Hopper Access

V2-442
® Trap

Industry Practice Injury Mechanism

Definition: The pinch and crush hazard created
when workers access, clean, or service the hopper
and discharge gate of road sweeping vehicles.

Technical Explanation: Sweeper hoppers collect
debris, water, and material during operation.
Hopper access for cleaning requires opening rear
gates, discharge doors, or access panels. Hand
exposure occurs near hinge points, locking
mechanisms, hydraulic cylinder connections, and
the hopper discharge edge.

Why It Matters: Heavy hopper gates can drop or
swing if not properly supported during
maintenance access.

Field Limitations: Corrosion, hydraulic seal wear,
and damaged struts affect gate stability during
access.

Industrial Examples:

- Hand trapped under a hopper gate during
cleaning.

- Finger pinched in a locking latch during gate
closure.

- Arm struck when a hydraulic cylinder retracts
unexpectedly.

[Stored Energy] | [Hydraulic Energy] | [Maintenance Activities] |
[Waste and Recycling Hand Exposure]
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Skip Bag Lifting Handle
Failure

@ v2-443

Industry Practice Injury Mechanism

Definition: The sudden load shift or grip failure
hazard created when flexible skip bags, bulk bags,
or FIBC sacks are lifted and a handle, loop, or
seam fails.

Technical Explanation: Flexible bags use woven
polypropylene loops or handles as lifting points.
Overloading, UV degradation, damage, or
incorrect lifting points can cause sudden loop
failure or bag shift during lifting. Workers guiding
or holding bags can have hands struck or trapped
by the falling or shifting load.

Why It Matters: A failed handle can shift or drop
load suddenly with no warning, striking hands
that were in contact with the bag body.

Field Limitations: Loop condition and load weight
can be difficult to assess visually in field
conditions.

Industrial Examples:

- Hand struck when a skip bag loop fails during
lifting.

- Fingers trapped under a falling bag when a
seam gives way.

- Wrist strained when a bag shifts unexpectedly
during guided positioning.

[Dropped Object] | [Suspended Loads] | [Manual Handling and
Materials] | [Waste and Recycling Hand Exposure]
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Kerb-Side Bin Tipping
Handle

Control Method / Tools

@ Vv2-444
Industry Practice

Definition: An extended or ergonomic handle
used to tip, drag, or position domestic or
commercial waste bins from a safer grip position.

Technical Explanation: Standard bin handles
position hands close to the bin lid hinge and
potential contact with contaminated surfaces.
Extended tipping handles or hook-in handle
attachments allow workers to manoeuvre bins
from a position that reduces contact with lid
edges, bin bodies, and collection vehicle
mechanisms.

Why It Matters: The control reduces finger trap
and contamination risk during high-volume
kerbside collection work.

Field Limitations: Handle compatibility depends

on bin size and shape. Grip may be affected by

wet surfaces.

Industrial Examples:

- Using an extended hook handle to position a
commercial bin for collection.

- Tipping a wheelie bin without placing hands
near the hinge zone.

- Repositioning a bin after collection with
minimal contact with contaminated surfaces.

[Active Engineered Distance Control] | [Refuse Collection Bin Lid

Trap] | [Manual Handling and Materials] | [Tools, Interfaces and
Handling Aids]
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Contaminated Waste PPE

@ vzads Donning Check

Consensus Guidance Standards & Reporting

Definition: The process of verifying that correct
hand and arm protection is in place before
handling contaminated, sharps-risk, or hazardous
waste.

Technical Explanation: Glove selection for waste
handling should consider puncture resistance,
chemical compatibility, grip quality, and fit. A
donning check confirms the correct glove type
and condition before the task begins, and
identifies damaged or mismatched protection
before exposure occurs.

Why It Matters: Incorrect or degraded PPE
selected for a waste handling task provides less
protection than assumed.

Field Limitations: Glove availability, worker
compliance, and task-switching can result in
incorrect PPE selection.

Industrial Examples:

- Confirming cut-resistant gloves are worn before
sorting a glass-heavy load.

- Checking puncture-resistant gloves are
selected before manual waste bag handling.

- Replacing a damaged outer glove before
handling mixed recycling.

[Sharps in Waste Stream Exposure] | [Glass Cullet Handling

Exposure] | [Pre-Task Inspection] | [Controls and Prevention
Concepts]
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Scrap Bundling Strap Snap

V2-446
® Exposure

Industry Practice Injury Mechanism

Definition: The snap and recoil hazard created
when tensioned steel banding, plastic strap, or
wire bindings on scrap bundles are cut or fail.

Technical Explanation: Scrap bundles, recycled

material, and compressed bales are held together

with high-tension steel banding or polypropylene

strap. When strap is cut or fails, stored elastic

energy causes rapid recoil. Hand exposure occurs

when workers hold strap near the cut point, stand

close to the bundle edge, or use incorrect strap-

cutting tools.

Why It Matters: Banding snap can strike hands or

faces with significant force, particularly with

heavier steel strap.

Field Limitations: Strap tension varies by material

density and bundle age, making recoil force

difficult to predict.

Industrial Examples:

- Hand struck by steel banding that recoils after
cutting.

- Wrist hit when a polypropylene strap snaps
during over-tensioning.

- Worker stands in the recoil path when cutting
strap on a compressed bale.

[Released Tension] | [Stored Energy] | [Cut] | [Waste and Recycling
Hand Exposure]
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‘Waste Vehicle Rear Loader

V2-447
® Trap

Consensus Guidance Injury Mechanism

Definition: The crush and pinch hazard created by
the loading mechanism, hopper lip, and
compaction blade of rear-loading refuse vehicles.

Technical Explanation: Rear loaders use a
powered compaction mechanism to push waste
from the hopper into the vehicle body. Workers
load bags and bins by hand at the hopper. Hand
exposure occurs near the hopper lip, compaction
blade, and the point where loose material is
pushed in during a compaction cycle.

Why It Matters: The compaction cycle can activate
during loading, creating a high-force closing zone
at the hopper.

Field Limitations: Manual loading pace varies,
and workers may not always be positioned safely
when a compaction cycle begins.

Industrial Examples:

- Hand trapped in the hopper during a
compaction cycle.

- Fingers caught between a refuse bag and the
hopper lip.

- Worker reaches into the loader after a misfire
and the compactor re-activates.

[Compression Hazard] | [Hydraulic Energy] | [Machine Interaction] |
[Waste and Recycling Hand Exposure]
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@ v2-44¢ Shredder Clearing Hook

HSF Framework Control Method / Tools

Definition: A long-handled hook or clearing tool
used to remove jammed or tangled material from
shredder infeeds and discharge areas after
equipment is isolated.

Technical Explanation: Shredder clearing hooks
allow workers to pull fibrous, wound, or jammed
material from infeed belts, rollers, and discharge
chutes without placing hands near cutter or nip
zones. The tool is used only after confirmed
isolation and full stop verification.

Why It Matters: The tool reduces the reflex of
reaching into a shredder to clear a jam manually.

Field Limitations: /t must only be used after
energy isolation is confirmed; hook length should
prevent hand entry into the cutter zone even if the
handle is fully extended.

Industrial Examples:

- Pulling tangled film from a shredder infeed
after confirmed isolation.

- Removing a long strip of material from a
discharge chute.

- Clearing wrapped wire from a roller without
direct hand contact.

[Active Engineered Distance Control] | [Shredder Infeed

Entanglement] | [Energy Isolation Failure] | [Tools, Interfaces and
Handling Aids]
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Battery Waste Handling

V2-449
® Exposure

Industry Practice Industrial Task

Definition: The chemical, puncture, and fire-
related hand exposure created when workers sort,
collect, move, or process used batteries for
recycling.

Technical Explanation: End-of-life batteries
include lithium-ion, lead-acid, alkaline, and
button cells. Leaking or damaged cells can release
corrosive electrolyte or reactive material. Workers
handling battery waste may encounter sharp
casing edges, electrolyte residue, and thermal
events from damaged lithium cells.

Why It Matters: Damaged lithium-ion cells in
particular can cause chemical burns or ignite
unexpectedly, with hands at close range during
handling.

Field Limitations: Cell condition, charge state,
and damage level are not always visible before
handling.

Industrial Examples:

- Hand burned by electrolyte leaking from a
damaged lithium-ion cell.

- Finger cut on a sharp battery casing edge
during sorting.

- Glove contaminated by alkaline residue from a
corroded battery.

[Chemical Exposure] | [Thermal Burn] | [Cut] | [Waste and Recycling
Hand Exposure]
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Magnetic Separation Pinch
Zone

@ v2-450

Industry Practice Injury Mechanism

Definition: The pinch and pull-in hazard created
by overhead magnetic separators, drum magnets,
and cross-belt magnets used in recycling and
waste processing.

Technical Explanation: Magnetic separators
extract ferrous material from mixed streams using
powerful permanent or electro-magnets. Ferrous
items can be pulled suddenly toward a drum or
belt magnet. Hand exposure occurs if workers
wear ferrous accessories, handle ferrous material
near the magnet, or carry tools into the magnetic
field zone.

Why It Matters: Large industrial magnets can
attract tools, jewellery, or ferrous fasteners with
enough force to trap fingers against the magnet
surface.

Field Limitations: Field strength extends beyond
the visible equipment boundary, and attraction
force increases non-linearly as distance decreases.

Industrial Examples:

- Hand tool pulled toward an overhead drum
magnet during maintenance.

- Ring or watchband attracts suddenly to a cross-
belt magnet.

- Fingers pinched between a ferrous component
and a magnetic drum surface.

[Magnetic Holding Tool] | [Pinch Point] | [Machine Interaction] |
[Waste and Recycling Hand Exposure]
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Rope Access Descender

V2-451 o o
® Device Pinch

Industry Practice Injury Mechanism

Definition: The pinch and friction hazard created
by rope, cam, and frame surfaces of descender
devices during rope access operations.

Technical Explanation: Descenders control the
rate of descent along a rope. Workers feed rope
through the device using hand-over-hand control.
Hand exposure occurs when rope feeds too fast,
the hand approaches the device frame, or when
the brake is applied suddenly and rope movement
pinches skin against the device body.

Why It Matters: Fast or uncontrolled rope feed can
trap fingers in the descender mechanism or cause
friction burns.

Field Limitations: Rope condition, device type,
and operator technique all affect how rope feeds
through the system.

Industrial Examples:

- Finger pinched between rope and descender
frame during controlled descent.

- Hand friction-burned when rope speed
increases during descent.

- Thumb trapped as the brake locks under
sudden load.

[Pinch Point] | [Rope Access Techniques] | [Friction Burn] | [Working
at Height Hand Exposure]
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Karabiner Gate Closure
Failure

@ v2-452

Consensus Guidance Injury Mechanism

Definition: The hand pinch and rope-release
hazard created when karabiner gates fail to close,
cross-load, or are opened by contact with surfaces
during rope access or rescue.

Technical Explanation: Karabiners are load-
bearing connectors with spring-loaded gates. Gate
failure modes include incomplete closure, back-
loading, and accidental opening by contact with
anchor points or equipment. Hand exposure
occurs when fingers are close to the gate during
loading or when a gate opens unexpectedly and
the connected element shifts.

Why It Matters: An open or cross-loaded

karabiner can release unexpectedly and cause
sudden movement of ropes, loads, or the worker.

Field Limitations: Screwgate and auto-locking
designs reduce but do not eliminate incorrect
closure risk.

Industrial Examples:

- Finger pinched between karabiner body and
anchor when back-loading occurs.

- Gate contacts a steel edge and opens during
descent.

- Hand struck when a connected sling shifts after
a gate opens.

[Rope Access Techniques] | [Working at Height Hand Exposure] |
[Pinch Point] | [Rigging Operations]
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‘Wind Turbine Blade Bolt

V2-453 .
® Torquing Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
technicians install, inspect, or torque blade root
bolts on wind turbines.

Technical Explanation: Blade root bolts are large-
diameter fasteners securing rotor blades to the
hub. Technicians work in confined hub spaces
using hydraulic torque wrenches, reaction arms,
and manual tools. Hand exposure occurs near
high-torque tools, sharp internal hub surfaces,
large bolt threads, and reaction points in confined
access.

Why It Matters: High torque in confined spaces
creates struck-against and pinch risk where hand
clearance is limited.

Field Limitations: Hub interior access and tool

geometry vary by turbine design, and work at

height adds exposure.

Industrial Examples:

- Knuckles struck against hub wall when a
hydraulic torque wrench reaches final torque.

- Hand pinched between a reaction arm and
internal hub surface.

- Fingers cut on a sharp bolt thread inside the
hub bore.

[Struck-Against] | [Hydraulic Energy] | [Confined Space Operational
Risks] | [Wind Energy Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

@ v2-454 Tower Climb Hand Fatigue

Industry Practice Industrial Task

Definition: The cumulative hand grip fatigue and
exposure created during ladder climbing in wind
turbine towers and tall industrial structures.

Technical Explanation: Tower ladder climbs
require sustained grip across hundreds of rungs
over climbs of 80 to 100 metres or more. Workers
grip steel rungs with gloved hands while carrying
tools or equipment. Exposure includes grip
fatigue, rung edge cuts, vibration, and cold-
related grip loss in outdoor structures.

Why It Matters: Grip fatigue over a long climb can
reduce hand control at the top of the structure
where precision tasks await.

Field Limitations: Climb assist systems reduce
fatigue but are not available on all towers or
structures.

Industrial Examples:

- Grip strength reduced after a full tower ladder
climb.

- Palm abraded by repeated rung contact on a
long unassisted climb.

- Finger nicked on a corroded or sharp ladder
rung during ascent.

[Repetitive Strain] | [Grip Strength] | [Overhead Work] | [Wind Energy
Hand Exposure]
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Nacelle Component Handling

® v at Height

Industry Practice Industrial Task

Definition: The hand exposure created when
technicians handle components, tools, and parts
inside wind turbine nacelles at height.

Technical Explanation: Nacelles contain
gearboxes, generators, yaw drives, brake systems,
and structural components. Access is confined,
and workers must manoeuvre heavy or awkward
items in limited space. Hand exposure includes
pinches from component surfaces, impacts from
tools in narrow spaces, and dropped-tool recovery
near moving or recently stopped machinery.

Why It Matters: The combination of confined
space, height, and technical work creates
conditions where hand placement is difficult to
control.

Field Limitations: Nacelle layout varies by turbine
generation and manufacturer, affecting available
hand clearance.

Industrial Examples:

- Hand pinched between a gearbox casing and
nacelle frame during installation.

- Knuckles struck on a low structural member
during bolt torquing.

- Fingers caught near a brake calliper during
manual adjustment.

[Confined Space Operational Risks] | [Pinch Point] | [Maintenance
Activities] | [Wind Energy Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Rope Access Anchor

® V2456 1hstallation Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when rope

access technicians install, test, or remove anchor

points and rigging at height.

Technical Explanation: Anchors are installed in

concrete, steel, masonry, or proprietary systems.

Technicians drill, insert, torque, and test anchors

while working from a position of height. Hand

exposure occurs near drill bits, sharp edges at the

installation point, torque tools, and anchor

hardware.

Why It Matters: Anchor installation at height

involves percussive tools and precision fitting

work where hand stability is reduced.

Field Limitations: Substrate type, anchor depth,

and access position affect the degree of hand

exposure.

Industrial Examples:

- Knuckles struck when a drill bit breaks through
a substrate.

- Finger cut on a sharp anchor recess edge.

- Hand strained while torquing an anchor at an
awkward arm extension.

[Struck-Against] | [Overhead Work] | [Working at Height Hand
Exposure] | [Rope Access Techniques]
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Abseil Rope Coiling and

® Vst Deployment Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when rope
access technicians coil, uncoil, stack, or deploy
ropes for descent or work positioning.

Technical Explanation: Ropes must be handled to

prevent tangling, kinking, and damage. Workers

feed rope through hands, uncoil over edges, or

pass rope through anchor points. Hand exposure

includes friction from fast-moving rope, sharp

edge contact where rope passes over structures,

and pinches at guide pulleys or edge protectors.

Why It Matters: High-speed rope deployment over

rough or sharp edges can cause friction burns and

abrasions to bare or gloved hands.

Field Limitations: Edge protection quality and

rope diameter affect friction burn risk.

Industrial Examples:

- Palm abraded by rope running over a sharp
concrete edge.

- Finger pinched between rope and edge
protector pulley.

- Hand burned by rope friction during a fast
uncontrolled rope deployment.

[Friction Burn] | [Rope Access Techniques] | [Working at Height Hand
Exposure] | [Cut]

HSF Industrial Hand Safety Encyclopedia
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‘Wind Turbine Pitch

V2-458 o
® Mechanism Access

Industry Practice Industrial Task

Definition: The hand exposure created when
technicians access, inspect, or service blade pitch
mechanisms inside the hub of a wind turbine.

Technical Explanation: Pitch systems adjust blade
angle using hydraulic or electric actuators, gears,
bearings, and control linkages. Workers access
hub internals through confined openings. Hand
exposure occurs near pinion gears, actuator rods,
bearing housings, and sharp internal edges.

Why It Matters: Pitch mechanisms can store
hydraulic or spring energy that may release if not
properly isolated.

Field Limitations: Pitch mechanism access
requires correct lockout of both hydraulic and
electrical systems before hand entry.

Industrial Examples:

- Finger pinched near a pitch ring gear during
bearing inspection.

- Hand cut on a sharp actuator mounting
bracket.

- Wrist strained during removal of a pitch motor
in a confined hub position.

[Hydraulic Energy] | [Confined Space Operational Risks] | [Energy
Isolation Failure] | [Wind Energy Hand Exposure]
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Height Safety Harness

V2-459 g
® Hardware Pinch

Industry Practice Injury Mechanism

Definition: The pinch hazard created by buckles,
D-rings, chest connectors, and strap adjustment
hardware on height safety harnesses and
lanyards.

Technical Explanation: Height safety harnesses
use metal and plastic hardware for connection
and adjustment. Workers don and adjust
harnesses, connect lanyards, and pass connectors
through tight loops. Hand exposure occurs when
fingers are caught between buckle frames, D-ring
slots, or strap adjustment points during fitting.

Why It Matters: The task is routine and may be

performed quickly, reducing attention to hand

placement near hardware.

Field Limitations: Cold conditions reduce

dexterity, and gloves can make buckle

manipulation more difficult.

Industrial Examples:

- Finger pinched in a buckle slot during harness
adjustment.

- Thumb caught between a D-ring and harness
loop while connecting a lanyard.

- Hand cut by a sharp edge on a damaged
harness connector.

[Pinch Point] | [Precision Grip] | [Working at Height Hand Exposure] |
[Rigging Operations]

HSF Industrial Hand Safety Encyclopedia

Access Hatch at Height

® vz Opening Trap

Industry Practice Injury Mechanism

Definition: The pinch and struck-against hazard
created when workers open, hold, or pass through
access hatches at height on towers, structures,
and elevated plant.

Technical Explanation: Access hatches on towers,
masts, and elevated plant are often heavy, spring-
assisted, or hydraulically supported. Workers
opening hatches at height must balance on a
ladder or platform while pulling or pushing. Hand
exposure occurs at hinge points, latch hardware,
and hatch edges, especially if the hatch swings or
drops suddenly.

Why It Matters: Hatch movement at height can
trap fingers and is harder to control when a
worker's balance is also engaged.

Field Limitations: Gas strut condition, wind, and
hatch weight change with age and temperature.

Industrial Examples:

- Finger trapped in a hatch hinge when wind
blows it shut.

- Hand struck by a hatch that drops when a gas
strut fails.

- Knuckles cut on a latch edge while pulling a
heavy hatch open.

[Stored Energy] | [Pinch Point] | [Overhead Work] | [Working at
Height Hand Exposure]
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Industrial Rope Grip and

V2-461 o
® Ascender Bite

Industry Practice Injury Mechanism

Definition: The pinch and traction hazard created

by rope grips, Prusik loops, and mechanical

ascenders used in rope access and rescue.

Technical Explanation: Ascenders use a cam

mechanism to grip rope under load. Fingers can

be placed between the cam and rope when

loading or adjusting the device. Prusik loops can

tighten suddenly under load. Hand exposure

occurs during rigging, adjustment, or when

unexpected load is applied.

Why It Matters: A suddenly loaded ascender or

Prusik creates rapid grip force that can trap

fingers if they are incorrectly positioned.

Field Limitations: Cam wear, rope diameter, and

operator technique affect bite behaviour.

Industrial Examples:

- Finger pinched between ascender cam and
rope during loading.

- Hand caughtin a Prusik loop that tightens
under sudden load.

- Glove pulled into an ascender mechanism
during rigging.

[Pinch Point] | [Rope Access Descender Device Pinch] | [Rope Access
Techniques] | [Working at Height Hand Exposure]

HSF Industrial Hand Safety Encyclopedia
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‘Wind Turbine Yaw Drive
Maintenance

@ v2-462
Industry Practice Industrial Task

Definition: The hand exposure created when
technicians service yaw drive gearboxes, pinion
gears, and brake systems that rotate the nacelle.

Technical Explanation: Yaw systems turn the
nacelle to face into wind using gearbox-driven
pinions running on a ring gear. Workers may
inspect, lubricate, replace, or adjust yaw drive
components. Hand exposure occurs near gear
teeth, brake pads, calipers, and shaft interfaces.

Why It Matters: Yaw drives can move under wind
load even when the yaw system is in maintenance
mode.

Field Limitations: Wind-induced yaw movement

requires mechanical blocking of the drive before

hand entry near gears.

Industrial Examples:

- Finger caught in a yaw pinion gear during
inspection.

- Hand pinched near a yaw brake calliper during
pad replacement.

- Knuckles struck on a drive housing during a
torque application in limited space.

[Rotating Equipment] | [Pinch Point] | [Energy Isolation Failure] |
[Wind Energy Hand Exposure]
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Rope Edge Protection

V2-463
® Placement

Industry Practice Industrial Task

Definition: The hand exposure created when
workers place, position, or retrieve rope edge
protectors and corner guards at height.

Technical Explanation: Edge protectors prevent
rope damage at sharp building or structure edges.
Workers position rubber, plastic, or foam
protectors on edges before deploying ropes and
retrieve them afterward. Hand exposure occurs
when fingers contact sharp structural edges
during placement, or when a protector must be
held while a rope runs over it.

Why It Matters: Rope edge protection is a safety-
critical task performed at the same location where
cut rope hazards are highest.

Field Limitations: /rregular or sharp edges may

require custom or multiple protectors, increasing

handling time at the edge.

Industrial Examples:

- Finger cut on a sharp concrete parapet edge
while placing a protector.

- Hand abraded when a rope shifts an edge
guard and pinches against the structure.

- Knuckle cut while retrieving a protector from a
tight gap at height.

[Cut] | [Working at Height Hand Exposure] | [Rope Access
Techniques] | [Abseil Rope Coiling and Deployment Exposure]

HSF Industrial Hand Safety Encyclopedia

Offshore Wind Platform

® 2454 Handrail Gap Trap

Industry Practice Injury Mechanism

Definition: The pinch and crush hazard created at
handrail posts, stanchion bases, and gate latches
on wind energy platforms and transition pieces.

Technical Explanation: Offshore and onshore
wind turbine platforms have handrails, ladder
cages, and access gates with steel stanchion posts
and latch hardware. Workers grip rails for stability
while working, pass through gates, and use rails
for descent access. Hand exposure occurs at post
gaps, latch mechanisms, and gate hinges.

Why It Matters: Structural edges and latch
hardware at height can trap hands if a worker falls
against them or loses balance.

Field Limitations: Corrosion, marine fouling, and
ice can make latch and gate hardware stiff or
unpredictable.

Industrial Examples:

- Finger trapped between a gate latch and post
while maintaining balance.

- Hand pinched in a stanchion base fitting when
gripping during movement.

- Knuckle cut on a corroded handrail join.

[Pinch Point] | [Cut] | [Working at Height Hand Exposure] | [Wind
Energy Hand Exposure]
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‘Work Positioning Lanyard

® vz Adjustment Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
workers adjust, extend, or reposition work
positioning lanyards and restraint lanyards while
at height.

Technical Explanation: Work positioning lanyards
are adjusted to allow hands-free work at height.
Workers set lanyard length, clip connectors, and
reposition around structures. Exposure occurs
during connector manipulation, rope adjuster
use, and lanyard tensioning when hands are at the
interface between the lanyard, anchor, and
structural edge.

Why It Matters: Lanyard adjustment is performed
while the worker is already in a heightened
exposure position, and hand stability is reduced.

Field Limitations: Rope adjuster type, anchor

position, and working posture affect handling

difficulty.

Industrial Examples:

- Finger pinched in a rope adjuster during
lanyard shortening.

- Hand cut on a structural edge while reclipping
alanyard.

- Knuckle struck when a connector snaps into an
anchor point.

[Working at Height Hand Exposure] | [Rope Access Techniques] |
[Pinch Point] | [Height Safety Harness Hardware Pinch]

HSF Industrial Hand Safety Encyclopedia

Rope Access Tool Dropping

V2-466 . o
® Prevention Kit

Consensus Guidance Control Method / Tools

Definition: A system of tool tethers, wrist
lanyards, holsters, and attachment points that
secure hand tools used by rope access technicians
to prevent drops and reduce awkward retrieval.

Technical Explanation: Rope access work at
height creates a high risk of dropped tools. Tool
tethers attach directly between the tool and the
operator's harness or anchor point. When tools
are secured, workers avoid awkward reaching or
repositioning to recover dropped items, reducing
height exposure incidents.

Why It Matters: Tool tethering prevents both
dropped-object injury and the hand exposure
created when workers attempt to catch or retrieve
falling tools.

Field Limitations: Tether length must allow
functional use of the tool without creating a new
snagging hazard.

Industrial Examples:

- Using a coil tether to secure a torque wrench
during nacelle bolt work.

- Attaching a wrist lanyard to a hammer used for
anchor installation.

- Using a holster to secure hand tools when
moving between rope positions.

[Dropped Object] | [Working at Height Hand Exposure] | [Active
Engineered Distance Control] | [Tools, Interfaces and Handling Aids]
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Blade Inspection Crawl-In

V2-467 .
® Grip Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
technicians crawl inside wind turbine blade
cavities for internal inspection or repair.

Technical Explanation: Large wind turbine blades
allow internal access for inspection and repair of
spar caps, adhesive bonds, and trailing edges.
Workers crawl through narrow cavities, using
hands to push, grip, and stabilise against blade
walls. Hand exposure includes abrasion from
blade surface, pinches against structural features,
and grip strain from awkward crawling postures.

Why It Matters: The confined geometry of a blade
cavity leaves limited space for controlled hand
placement.

Field Limitations: Blade diameter and cavity

design vary significantly by manufacturer and

blade generation.

Industrial Examples:

- Palm abraded from crawling on a rough fibre
surface inside a blade.

- Finger pinched between a structural rib and
blade wall.

- Wrist strained from load-bearing hand
positions over an extended inspection.

[Confined Space Operational Risks] | [Abrasion] | [Repetitive Strain] |
[Wind Energy Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Glove Selection for Rope

@ vzase Handling

Consensus Guidance Standards & Reporting

Definition: The process of selecting and verifying
appropriate gloves for rope access, rigging, and
height safety tasks based on friction, grip,
dexterity, and mechanical protection
requirements.

Technical Explanation: Rope access tasks require
gloves that balance abrasion resistance, grip on
wet rope, dexterity for hardware manipulation,
and protection against edge cuts. Glove selection
must consider rope type, descent speed, anchor
work, and temperature. A single glove type may
not suit all tasks in a rope access session.

Why It Matters: Incorrect glove selection can
reduce grip on rope, impair connector handling,
or fail to protect against friction burns and edge
cuts.

Field Limitations: Dexterity and abrasion

resistance are partly in tension — more protection

often means less feel.

Industrial Examples:

- Selecting a cut-resistant glove for anchor
installation on sharp concrete edges.

- Using a thinner grip glove for descent control to
maintain feel on the descender.

- Changing glove type between rope deployment
and anchor torquing.

[Rope Access Techniques] | [Working at Height Hand Exposure] |
[Pre-Task Inspection] | [Controls and Prevention Concepts]
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Turbine Crane Lifting Hook

V2-469
® Clearance

Industry Practice Industrial Task

Definition: The hand exposure created when
workers guide, connect, or disconnect lifting
hooks during component crane lifts at wind
turbine installations and maintenance.

Technical Explanation: Turbine component lifts
use cranes with large hooks, shackles, slings, and
spreading beams. Workers guide components,
thread slings, and position hooks close to heavy
turbine components. Hand exposure occurs at
hook openings, shackle pins, component lifting
holes, and sling attachment points.

Why It Matters: Components under crane load
can shift unexpectedly and create closing gaps at
lifting interfaces.

Field Limitations: Wind, height, and heavy

component mass reduce predictability during

guided lifts.

Industrial Examples:

- Finger pinched between a hook and nacelle
lifting point during connection.

- Hand trapped when a sling shifts under load
during a component lift.

- Thumb cut while threading a sling through a
blade root lifting hole.

[Suspended Loads] | [Rigging Operations] | [Pinch Point] | [Wind
Energy Hand Exposure]

HSF Industrial Hand Safety Encyclopedia

Fall Arrest System Shock

® V2470 Load Wrist Strain

Industry Practice Injury Mechanism

Definition: The sudden wrist and grip-load hazard
created when a fall arrest system activates and
applies dynamic load through the harness and
connected equipment.

Technical Explanation: When a fall is arrested,

force is absorbed through the energy absorber

and harness system. If a worker is gripping a

structure, ladder, or equipment when arrest

occurs, the sudden displacement applies load to

the wrist and hand. Hand exposure includes wrist

hyperextension, grip loss, and struck-against

injuries during dynamic load.

Why It Matters: Even correctly functioning fall

arrest applies physical load to the body, and hand

grip position during arrest can cause secondary

injury.

Field Limitations: Arrest load depends on fall

distance, worker mass, and absorber deployment;

energy absorbers mitigate but do not eliminate

this.

Industrial Examples:

- Wrist hyperextended when a ladder slip
triggers a fall arrest on a tower climb.

- Hand struck against a structure when dynamic
load repositions the body.

- Grip lost on a tool when arrest load is applied.

[Working at Height Hand Exposure] | [Gross Motor Control] | [Struck-
Against] | [Rope Access Techniques]
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Rope Access to Fixed Ladder

V2-471
® Transfer

Industry Practice Industrial Task

Definition: The hand exposure created when rope
access technicians transfer between rope systems
and fixed ladders, platforms, or structure at
height.

Technical Explanation: Transfers require workers
to manage multiple connectors, maintain three
points of contact, and shift from rope to structure
or vice versa. Hand exposure occurs during
connector manipulation, brief single-hand
moments, and when grasping ladder rungs or
platform edges while managing rope hardware.

Why It Matters: Transfer points are among the
most demanding moments in rope access work
for hand precision and stability.

Field Limitations: Platform and ladder access
geometry varies; some transfers require
significant upper body reach.

Industrial Examples:

- Finger pinched between a karabiner and
structural edge during a rope-to-ladder
transfer.

- Hand grips a corroded rung during transfer,
causing an abrasion.

- Thumb trapped in a connector during a one-
handed adjustment at the transfer point.

[Rope Access Techniques] | [Karabiner Gate Closure Failure] |
[Working at Height Hand Exposure] | [Pinch Point]

HSF Industrial Hand Safety Encyclopedia
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‘Wind Turbine Service Lift

V2-472
® Hand Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
technicians use internal service lifts inside wind
turbine towers for personnel and tool transport.

Technical Explanation: Tower service lifts are
small platforms or cage systems. Workers load
tools and equipment, operate controls, and step
on and off at each level. Hand exposure occurs at
lift gate closures, door hinges, and the gap
between the lift platform and tower landing.

Why It Matters: Service lift gates and platform
edges create pinch points at each stop, combined
with tool handling in a small space.

Field Limitations: Lift equipment age,
maintenance standard, and tower layout vary
considerably across turbine fleets.

Industrial Examples:

- Finger pinched in a lift gate hinge at a tower
landing.

- Hand caught between the lift platform and
tower floor during landing.

- Tool handle contacts lift gate and strikes the
operator's knuckle.

[Pinch Point] | [Closing Gap] | [Machine Interaction] | [Wind Energy
Hand Exposure]

238



Rope Access Chemical

® virs Application Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when rope
access technicians apply protective coatings,
sealants, adhesives, or cleaning chemicals while
suspended at height.

Technical Explanation: Rope access work
includes surface treatment, crack injection, and
structural maintenance requiring chemical
application. Workers handle bottles, applicators,
mixing tools, and brush or roller equipment while
suspended. Exposure includes chemical contact
with gloves or skin, grip fatigue, and tool slips
when handling containers at height.

Why It Matters: Chemical application at height
reduces attention available for hand positioning
and protection.

Field Limitations: Chemical compatibility with
rope access gloves must be checked; some
chemicals degrade nitrile or latex quickly.

Industrial Examples:

- Glove degraded by solvent-based coating
during suspended application.

- Hand splashed when a sealant cartridge
releases under pressure.

- Grip lost on a chemical container due to
slippery residue on gloves.

[Chemical Exposure] | [Working at Height Hand Exposure] | [Rope
Access Techniques] | [Tool Slip]

HSF Industrial Hand Safety Encyclopedia

Tower Internal Cable

V2-474
o Management Exposure

Industry Practice Industrial Task

Definition: The hand exposure created when
technicians route, secure, or repair electrical and
data cables inside wind turbine towers.

Technical Explanation: Tower internals include
power and data cable bundles secured to the
tower wall at intervals. Workers route cables,
tighten conduit clamps, and manage stiff cable
runs in limited space. Exposure includes pinches
at clamp points, cuts from cable tie ends, and
wrist strain from routing large cable bundles.

Why It Matters: Cable work inside towers involves
repetitive small-tool use and stiff cable
management in confined column space.

Field Limitations: Cable stiffness, access ladder
proximity, and thermal cycling effects on cable
runs vary by tower height and design.

Industrial Examples:

- Finger pinched while tightening a cable saddle
clamp.

- Hand cut by a trimmed cable tie end inside a
tower.

- Wrist strained routing stiff power cables around
internal fixtures.

[Cable Tray Edge Laceration] | [Confined Space Operational Risks]
[Repetitive Strain] | [Wind Energy Hand Exposure]
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Y vEe Rope Access Pre-Descent
~"” Hand Check

Consensus Guidance Standards & Reporting

Definition: The pre-descent verification check
confirming that rope, connectors, and equipment
are correctly loaded to prevent hand
entanglement and descent control failure.

Technical Explanation: A pre-descent check

includes confirming descender loading, backup

device function, rope end security, and anchor

integrity. It also confirms that no loose rope or

sling material could contact the descenderin a

way that causes entanglement or loss of control.

Why It Matters: Errors identified at the pre-

descent check are far safer to address than errors

encountered during descent.

Field Limitations: The check is only as reliable as

the knowledge, time, and attention of the person

completing it.

Industrial Examples:

- Confirming rope is correctly loaded through the
descender before releasing from the edge.

- Checking that backup device engages correctly
before commencing descent.

- Verifying no loose sling material can interfere
with rope feed or hand grip.

[Rope Access Techniques] | [Rope Access Descender Device Pinch] |
[Pre-Task Inspection] | [Controls and Prevention Concepts]

HSF Industrial Hand Safety Encyclopedia

@ v2-476 The Distance Principle™

HSF Framework Exposure Science

Definition: The HSF principle that hand safety
improves when the worker's hands are kept
physically away from pinch, crush, cut, burn,
rotation, and line-of-fire zones.

Technical Explanation: Many hand injuries
happen because the hand becomes the tool used
to guide, hold, align, steady, push, pull, or clear
something. The Distance Principle™ asks a simple
question: can the task be done with the hand
farther away from the hazard? This may be
achieved through tools, fixtures, handles, hooks,
push/pull aids, guide lines, mechanical stops, or
redesigned work methods.

Why It Matters: It shifts hand safety from "protect

the hand with gloves" to "keep the hand out of

the danger zone."

Field Limitations: Distance must be practical. A

tool that creates distance but reduces control,

visibility, or stability may introduce a different

hazard.

Industrial Examples:

- Using a push/pull tool to guide a suspended
load instead of placing hands on the load.

- Using a long-handled hook to move scrap away
from a machine gap.

- Using a fixture to hold a small part during
drilling instead of holding it by hand.

[Engineered Distance Control] | [Hand-as-Control Failure] | [Hands-
Off Task Protocol] | [Tool-to-Load Interface]
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Vanrr The Last Few Inches
® Problem™

HSF Framework Exposure Science

Definition: The recurring hand safety problem
that occurs during the final stage of positioning,
seating, landing, or alignment, when workers
often place hands close to the closing gap.

Technical Explanation: Many tasks are controlled
well during the main movement but become
dangerous during the last few inches. This is when
workers try to align bolt holes, seat panels, guide
loads onto supports, match flanges, insert pins, or
correct small offsets. The load or component may
appear almost in place, but the remaining gap is
often where fingers are crushed.

Why It Matters: The final adjustment stage is one
of the most common moments when hands enter
pinch and crush zones.

Field Limitations: Some final alignment tasks
require fine control, so the solution must improve
accuracy as well as distance.

Industrial Examples:

- Fingers placed near dowel holes while a precast
panelis being seated.

- Aworker guiding a flange by hand during bolt-
hole alignment.

- Hands placed under a suspended component
to adjust a shim.

[Final Alignment & Seating] | [Pinch Zone Elimination] | [Hand Entry
Point Identification] | [Engineered Distance Control]

HSF Industrial Hand Safety Encyclopedia

@ 2272 Hand-as-Control Failure

HSF Framework Exposure Science

Definition: A task condition where the worker's
hand is being used as the main control device for
movement, alignment, holding, spacing, or
correction.

Technical Explanation: Hands are often used to
do work that should be performed by tools,
fixtures, guides, stops, clamps, or mechanical
interfaces. Examples include holding a part under
a press, steadying a suspended load, clearing a
jam by hand, guiding a pipe into position, or
keeping a gap open with fingers. Hand-as-Control
Failure occurs when the task depends on the
worker's hand being inside or close to the hazard
zone.

Why It Matters: It reveals that the problem is not
only worker behaviour. The task itself may be
poorly designed.

Field Limitations: Not every hand use is unsafe.
The concern is when hands are used inside an
active hazard zone or where sudden movement
can occur.

Industrial Examples:

- Holding a small bracket by hand while drilling
it.

- Using fingers to align a flange hole before
inserting a bolt.

- Pushing a swinging load by hand during final
landing.

[The Distance Principle™] | [Mechanical Interface Substitution] | [No-
Touch Task Conversion] | [Task Exposure Mapping]
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@ v2-479 Hand Exposure Mapping

HSF Framework Operational Programmes

Definition: A structured method for identifying
where, when, and why workers' hands enter
hazardous zones during industrial tasks.

Technical Explanation: Hand Exposure Mapping
breaks a task into steps and observes hand
placement at each step. It looks for entry into
pinch points, crush zones, cutting areas, hot
surfaces, rotating parts, stored-energy areas, and
suspended-load paths. The aim is to find exposure
before an injury happens.

Why It Matters: A workplace can have low injury
numbers but still have high hand exposure.
Mapping makes the hidden risk visible.

Field Limitations: Mapping must be based on
actual field tasks, not only written procedures.
Workers often adapt tasks in ways that SOPs do
not show.

Industrial Examples:

- Mapping where hands enter during flange
opening and gasket replacement.

- Reviewing hand placement during suspended
load landing.

- Observing how workers clear conveyor jams
during stoppages.

[Exposure Before Injury] | [Task Photo Review] | [Hand Entry Point
Identification] | [Exposure Frequency Scoring]

HSF Industrial Hand Safety Encyclopedia
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@ v2-480 Exposure Before Injury

HSF Framework Exposure Science

Definition: The principle that hand safety should
be measured by exposure to hazards, not only by
the number of recorded hand injuries.

Technical Explanation: Injury statistics show what
has already happened. Exposure shows what
could happen if the same task continues. A team
may have zero hand injuries for months while
workers still place hands under loads, inside
machine gaps, near rotating parts, or between
components. Exposure Before Injury means
identifying and reducing these conditions before
injury data appears.

Why It Matters: It changes hand safety from a
reactive system to a preventive one.

Field Limitations: Exposure measurement
requires observation and judgement. It cannot be
captured fully through injury reports alone.

Industrial Examples:

- Recording repeated hand entry during
conveyor jam clearing even if no injury
occurred.

- Flagging manual load guiding as exposure
before a crush incident happens.

- Reviewing near-miss photos for hand
placement instead of waiting for an LTI.

[Hand Exposure Mapping] | [Severity Without Injury] | [Leading
Indicators] | [Exposure Reduction Verification]
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@ V2231 Hands-Off Task Protocol

HSF Framework Operational Programmes

Definition: A written or practical task method that
defines how a job will be performed without
placing hands in known hazard zones.

Technical Explanation: A Hands-Off Task Protocol
identifies the task, the hand exposure points, the
required distance tools or fixtures, the safe
sequence, and the stop condition. It is especially
useful for lifting, rigging, machine maintenance,
jam clearing, alignment, and material positioning
tasks.

Why It Matters: It converts a general instruction
like "keep hands clear" into a specific work
method.

Field Limitations: The protocol must be practical

for the actual site conditions, available tools, and

worker access. If it is unrealistic, workers will

bypass it.

Industrial Examples:

- Aprotocol for guiding suspended loads using
push/pull tools and taglines.

- Aprotocol for clearing packaging jams only
after isolation and with a clearing tool.

- Aprotocol for flange alignment using drift pins
or alignment tools instead of fingers.

[No-Touch Task Conversion] | [Tool Selection Matrix] | [Engineered
Distance Control] | [Task-Specific Risk Assessment]

HSF Industrial Hand Safety Encyclopedia

@ v2-232 Tool-to-Load Interface

HSF Framework Control Method / Tools

Definition: The contact point where a tool, hook,
magnet, handle, guide, rope, fixture, or other aid
connects with the load or workpiece.

Technical Explanation: A hand safety tool is only
effective if it has a reliable interface with the
object being controlled. The interface must suit
the load shape, surface, weight, temperature,
movement, and task direction. A poor interface
can slip, detach, damage the object, or force the
worker to use hands again.

Why It Matters: Many hands-off tools fail not
because the idea is wrong, but because the tool-
to-load interface is unsuitable.

Field Limitations: Different loads may need
different heads, hooks, magnets, pads, handles,
clamps, or contact materials.

Industrial Examples:

- A magnetic head used on a ferrous mould box.

- Arubber contact head used to push a painted
panel without scratching it.

- Ahook used to pull a sling eye away from a
landed load.

[Tool Selection Matrix] | [Engineered Distance Control] | [Mechanical
Interface Substitution] | [Active Engineered Distance Control]
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@ v2-483 Engineered Distance Control

HSF Framework Control Method / Tools

Definition: A control method that uses tools,
fixtures, barriers, guides, or redesigned interfaces
to keep hands away from a hazard during task
performance.

Technical Explanation: Engineered Distance

Control is more than telling workers to be careful.

It physically changes how the task is performed.

Examples include push/pull poles, guide handles,

mechanical stops, extended hooks, magnetic

lifters, fixtures, remote holders, guards, and long-

handled cleaning tools.

Why It Matters: It moves hand safety higher in the

hierarchy of controls by reducing reliance on

attention, experience, or PPE alone.

Field Limitations: The control must be tested in

the actual task. A tool that is too short, weak,

slippery, heavy, or awkward may not reduce

exposure.

Industrial Examples:

- Using a remote wedge-pin holder during
hammering.

- Using a long-reach chute clearing pole for light
conveyor jams.

- Using a guide handle on a precast panel during
final positioning.

[The Distance Principle™] | [Hands-Off Task Protocol] | [Tool-to-Load
Interface] | [Hand Safety Hierarchy of Controls]

HSF Industrial Hand Safety Encyclopedia

@ v2-484 Residual Hand Exposure

HSF Framework Exposure Science

Definition: The remaining hand exposure that still
exists after controls, tools, procedures, or PPE
have been applied.

Technical Explanation: No control removes every
risk in every situation. Residual Hand Exposure
identifies what remains after improvement. For
example, a push/pull tool may reduce direct load
contact but workers may still need to connect
rigging, remove slings, align pins, or handle tools
near the workpiece.

Why It Matters: It prevents false confidence after a
controlis introduced and helps decide whether
further redesign is needed.

Field Limitations: Residual exposure can change
as tasks, tools, workers, materials, and site
conditions change.

Industrial Examples:

- Hands kept away during load movement but
still exposed during sling removal.

- Amachine guard prevents access during
operation but not during cleaning.

- Along-handled tool reduces reach exposure
but creates a new slip risk.

[Exposure Reduction Verification] | [Control Sustainability Review] |
[Behavioural Control Residual Risk] | [Hand Exposure Mapping]
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Hand Safety Hierarchy of

V2-485
® Controls

Consensus Guidance Standards & Reporting

Definition: The application of the hierarchy of
controls specifically to hand exposure, prioritising
elimination, substitution, engineering controls,
and safer work methods before PPE.

Technical Explanation: For hand safety, the
hierarchy asks whether the hand can be removed
from the task, whether the task can be
redesigned, whether a tool or fixture can replace
hand contact, whether guarding or distance can
be added, and only then what glove or PPE is
needed. Gloves remain important, but they are
not the first or only control.

Why It Matters: It prevents hand safety from being

reduced to glove selection alone.

Field Limitations: Some tasks may still require

hand contact, but the hierarchy helps reduce the

frequency, severity, and location of that contact.

Industrial Examples:

- Replacing hand-guided load landing with a
push/pull tool.

- Using a fixture instead of holding a part near a
drill bit.

- Choosing cut-resistant gloves only after sharp-
edge exposure has been reduced.

[Engineered Distance Control] | [Mechanical Interface Substitution] |
[No-Touch Task Conversion] | [PPE Dependency]

HSF Industrial Hand Safety Encyclopedia

@ v2-236 Task Photo Review

HSF Framework Operational Programmes

Definition: A review method where photos or
screenshots of real work tasks are used to identify
hand exposure and possible controls.

Technical Explanation: Task Photo Review looks

at where hands are placed, what object is moving,

where the pinch or crush point is, what tool is

being used, and what could move unexpectedly. It

is useful when site visits are not possible or when

teams want fast feedback from field photos.

Why It Matters: A single task photo can reveal

exposure that is not visible in a written procedure.

Field Limitations: Photos show only one moment.

They should be supported by task context,

sequence explanation, and worker input.

Industrial Examples:

- Reviewing a photo of workers guiding a
suspended mould box by hand.

- Marking hand entry points in a conveyor jam-
clearing photo.

- ldentifying safer tool options from a photo of
flange alignment work.

[Hand Exposure Mapping] | [Hand Entry Point Identification] | [Tool
Selection Matrix] | [Task-Specific Risk Assessment]
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Hand Entry Point

LBty Identification

HSF Framework Exposure Science

Definition: The process of identifying the exact
point where a worker's hand enters a hazardous
area during a task.

Technical Explanation: A hand entry point may be
a gap, edge, hole, machine opening, sling contact
point, flange face, roller nip, tool path, or load
landing zone. Identifying the entry point helps
move the conversation from general risk to
specific redesign.

Why It Matters: You cannot remove the hand from
the hazard until you know exactly where and why
it enters.

Field Limitations: The entry point may change

during the task sequence, especially during setup,

adjustment, fault recovery, and final alignment.

Industrial Examples:

- Fingers entering a flange gap during gasket
removal.

- Hands reaching under a suspended load to
place a shim.

- Aworker reaching between rollers to clear a
stuck carton.

[Hand Exposure Mapping] | [The Last Few Inches Problem™] | [Pinch
Zone Elimination] | [No-Touch Task Conversion]
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@ V2422 Pinch Zone Elimination

HSF Framework Control Method / Tools

Definition: The redesign or control of a task so
that hands no longer need to enter a known pinch
or closing-gap zone.

Technical Explanation: Pinch Zone Elimination
may involve adding a guide, using a remote
holder, changing the sequence, using a spacer
tool, adding a fixture, using a long-handled tool,
or redesigning the interface. The aim is not only to
warn workers about pinch points but to remove
the need for hand entry.

Why It Matters: Pinch points are among the most
common causes of finger and hand injuries.

Field Limitations: Some pinch zones cannot be
fully eliminated, but exposure can often be
reduced by distance, fixtures, sequencing, or
better access.

Industrial Examples:

- Using a remote pin holder instead of holding a
wedge pin by hand.

- Adding a lead-in guide so a part self-centres in
a fixture.

- Using a flange spreader instead of fingers to
create a gap.

[Pinch Point] | [Hand Entry Point Identification] | [Mechanical
Interface Substitution] | [Engineered Distance Control]
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Mechanical Interface

® V248 Substitution

HSF Framework Control Method / Tools

Definition: The replacement of direct hand
contact with a mechanical interface such as a tool,
handle, guide, hook, clamp, magnet, fixture, or
extension.

Technical Explanation: Many tasks require force
transfer: pushing, pulling, holding, guiding,
spacing, lifting, or aligning. Mechanical Interface
Substitution changes the contact point from
hand-to-load to tool-to-load. This reduces direct
exposure while still allowing the worker to control
the task.

Why It Matters: It is one of the simplest ways to
move from behaviour-based control to
engineering-based hand safety.

Field Limitations: The substitute interface must

provide enough control. A poorly matched tool

may slip or be rejected by workers.

Industrial Examples:

- Replacing hand pushing with a push/pull pole.

- Replacing hand lifting of small ferrous parts
with a magnetic pick-up tool.

- Replacing finger alignment with a guide pin or
drift tool.

[Tool-to-Load Interface] | [Hand-as-Control Failure] | [Engineered
Distance Control] | [No-Touch Task Conversion]

HSF Industrial Hand Safety Encyclopedia

@ V2290 Operator Reach Envelope

Industry Practice Exposure Science

Definition: The area that a worker's hands can
naturally reach during a task, including normal,
extended, awkward, and emergency reach
positions.

Technical Explanation: A worker may reach
farther than expected during jam clearing, final
alignment, dropped-object recovery, or quick
correction. The Operator Reach Envelope helps
assess whether a hazard remains accessible
during normal work or fault conditions. Guards,
tool lengths, fixtures, and controls should be
designed with this reach envelope in mind.
Why It Matters: A hazard is not controlled if the
worker can still easily reach it during the task.
Field Limitations: Reach varies by worker height,
posture, platform position, glove type, and
urgency.
Industrial Examples:
- Checking whether a worker can reach a roller
nip from a sorting platform.
- Selecting a push tool long enough to keep
hands outside a load landing zone.
- Designing a guard so fingers cannot reach a
moving blade through an opening.

[Machine Guarding] | [Hand Entry Point Identification] | [Engineered
Distance Control] | [Exposure Reduction Verification]
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@ v2-491 Exposure Frequency Scoring

HSF Framework Standards & Reporting

Definition: A scoring method that considers how
often workers' hands enter a hazardous zone
during a task, shift, day, or work cycle.

Technical Explanation: Some hand exposures are
rare but severe; others are small but repeated
hundreds of times. Exposure Frequency Scoring
helps prioritise tasks by counting or estimating
how often hand entry occurs. It can be combined
with severity, control quality, and number of
workers exposed.

Why It Matters: A low-severity pinch repeated
many times can still be a major hand safety
problem.

Field Limitations: Frequency estimates should be

based on observation where possible, not only

supervisor assumptions.

Industrial Examples:

- Counting how often workers reach into a
packaging line during jams.

- Estimating daily hand entries during rebar
tying or manual sorting.

- Scoring repeated hand contact during machine
cleaning tasks.

[Hand Exposure Mapping] | [Severity Without Injury] | [Leading
Indicators] | [Engineered Hand Distance Audit]

HSF Industrial Hand Safety Encyclopedia

@ V2492 Severity Without Injury

HSF Framework Exposure Science

Definition: The recognition that a task can have
high potential severity even when no injury has
yet occurred.

Technical Explanation: A worker may repeatedly
place hands near a crushing load, rotating shaft,
cutting blade, hot surface, or hydraulic tool
without being injured. Severity Without Injury
asks what could reasonably happen if timing,
movement, or control fails. It separates potential
consequence from past injury history.

Why It Matters: It prevents teams from treating
dangerous tasks as safe simply because they have
been lucky so far.

Field Limitations: Severity judgement should be
realistic and task-specific, not exaggerated.

Industrial Examples:

- Ahand placed under a suspended load where
no injury has yet occurred.

- Fingers used near a hydraulic crimper die
during setup.

- Reaching into a stopped but not isolated
machine during cleaning.

[Exposure Before Injury] | [Residual Hand Exposure] | [Task Exposure
Mapping] | [Hand Safety Hierarchy of Controls]
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@ v2-293 Tool Selection Matrix

HSF Framework Operational Programmes

Definition: A structured method for matching the
correct hand safety tool or interface to the task,
load, movement, surface, and hazard.

Technical Explanation: The Tool Selection Matrix

considers the object being handled, the force

needed, direction of movement, surface

condition, temperature, magnetic properties,

reach distance, pinch points, and worker position.

It helps avoid generic tool recommendations and

selects controls based on task exposure.

Why It Matters: Wrong tools can create a false

sense of safety or be ignored by workers.

Field Limitations: The matrix must be updated

when tasks, loads, or site conditions change.

Industrial Examples:

- Choosing a magnetic tool for a ferrous mould
box but a rubber push head for painted panels.

- Selecting a hook for sling movement but a flat
paddle for sheet guidance.

- Choosing a remote holder for hammering tasks
instead of a general push/pull tool.

[Tool-to-Load Interface] | [Task Photo Review] | [Mechanical Interface
Substitution] | [Hands-Off Task Protocol]

HSF Industrial Hand Safety Encyclopedia

@ 2294 Hands-Free Readiness Check

HSF Framework Operational Programmes

Definition: A pre-task check to confirm that
workers have the required tools, controls, access,
and sequence to perform the task without unsafe
hand entry.

Technical Explanation: Before work begins, the
team checks whether the right distance tools are
available, the load can be controlled, the landing
zone is prepared, pinch points are understood,
and the stop condition is clear. This check is
especially useful before lifting, maintenance, jam
clearing, alignment, and high-force tasks.

Why It Matters: Many hand injuries happen
because the right control was not available at the
moment it was needed.

Field Limitations: A readiness check must be

short and practical, or it may become a

paperwork exercise.

Industrial Examples:

- Confirming push/pull tools are available before
a suspended load lift.

- Checking that a jam-clearing tool is present
before restarting a packaging line.

- Confirming flange alignment tools are available
before line maintenance.

[Hands-Off Task Protocol] | [Tool Selection Matrix] | [Pre-Task
Briefing] | [Exposure Reduction Verification]
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@ V2495 No-Touch Task Conversion

HSF Framework Operational Programmes

Definition: The process of converting a task from
direct hand contact to a safer method using tools,
fixtures, guides, remote handling, or redesigned
sequencing.

Technical Explanation: No-Touch Task Conversion
starts by identifying where hands currently enter
the task. It then asks whether direct contact can
be removed, delayed, relocated, or replaced. The
result may be a new tool, a different method, a
fixture, a guide, or a change in task sequence.

Why It Matters: It turns hand safety into a design

and implementation activity, not just a reminder

to be careful.

Field Limitations: Some tasks may become

"reduced-touch" rather than fully no-touch. The

improvement should still be measured and

verified.

Industrial Examples:

- Replacing hand-guided load landing with tool-
guided positioning.

- Using a fixture to hold a part during grinding.

- Changing conveyor jam clearing from hand
pulling to isolated tool clearing.

[Hand-as-Control Failure] | [Mechanical Interface Substitution] |
[Engineered Distance Control] | [Hands-Off Task Protocol]

HSF Industrial Hand Safety Encyclopedia

Exposure Reduction

V2-496 . 9
® Verification

HSF Framework Standards & Reporting

Definition: The process of checking whether a
new control has actually reduced hand exposure
in the real task.

Technical Explanation: After a tool, fixture,
procedure, or guard is introduced, the task is
observed again. Verification checks whether
hands are farther away, whether the frequency of
hand entry has reduced, whether workers use the
control, and whether any new hazards were
created.

Why It Matters: A control is only successful if it
changes real hand placement, not just the written
procedure.

Field Limitations: Verification should include
worker feedback because workers often know
whether a control is practical.

Industrial Examples:

- Reviewing whether a push/pull tool reduced
hand contact during load landing.

- Checking if a fixture removed the need to hold
parts near a drill bit.

- Observing whether jam-clearing tools are
actually used during stoppages.

[Residual Hand Exposure] | [Control Sustainability Review] |
[Exposure Frequency Scoring] | [Hands-Free Readiness Check]
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@ V2497 Control Sustainability Review

HSF Framework Operational Programmes

Definition: A review of whether hand safety
controls remain effective, available, maintained,
and used over time.

Technical Explanation: Controls can fail
gradually. Tools go missing, fixtures wear out,
magnets lose contact quality, guards are
removed, workers return to old methods, and new
task variations appear. Control Sustainability
Review checks whether the original hand
exposure reduction is still present months after
implementation.

Why It Matters: Hand safety improvements must

survive real operations, not only the launch

period.

Field Limitations: The review must be repeated

when equipment, products, contractors, shifts, or

task conditions change.

Industrial Examples:

- Checking whether push/pull tools are still
available near the lifting area.

- Reviewing whether machine guards remain in
place after maintenance.

- Confirming that workers still use a remote
holder for pin-driving tasks.

[Exposure Reduction Verification] | [Residual Hand Exposure] |
[Hands-Free Readiness Check] | [Operational Discipline]
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. Behavioural Control Residual
® 2498 Risk

HSF Framework Exposure Science

Definition: The remaining risk when hand safety
depends mainly on worker attention, instruction,
supervision, or personal caution.

Technical Explanation: Behavioural controls
include warnings, toolbox talks, signs, reminders,
and instructions such as "keep hands clear."
These are useful but weaker than task redesign or
engineered controls. Behavioural Control Residual
Risk identifies what remains when the task still
allows or requires hand entry into the hazard
zone.

Why It Matters: If the only control is "be careful,"
the exposure probably still exists.

Field Limitations: Behavioural controls are still
needed, but they should support stronger
controls rather than replace them.

Industrial Examples:

- Asign warning about pinch points while
workers still use fingers for alignment.

- Atoolbox talk about suspended loads without
providing distance tools.

- Instructions to avoid conveyor nip points while
jams are still cleared by hand.

[Hand Safety Hierarchy of Controls] | [Residual Hand Exposure] |
[Engineered Distance Control] | [No-Touch Task Conversion]
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Engineered Hand Distance
® 249 Audit

HSF Framework Operational Programmes

Definition: An audit method that assesses
whether industrial tasks use engineered controls
to keep hands at a safe distance from hazards.

Technical Explanation: An Engineered Hand
Distance Audit looks beyond injury numbers and
PPE compliance. It reviews tasks, photos,
equipment, controls, hand entry points, available
tools, actual worker methods, and remaining
exposure. It asks whether the hand is still being
used as the control interface.

Why It Matters: It provides a practical way to
measure progress toward exposure reduction.

Field Limitations: The audit must be task-based. A

general checklist cannot capture all hand
exposure conditions.

Industrial Examples:

- Auditing lifting tasks to see whether loads are
still being guided by hand.

- Reviewing machine cleaning tasks for hand
entry into moving-part areas.

- Checking whether alignment tasks have
fixtures or tools instead of finger placement.

[Hand Exposure Mapping] | [Exposure Frequency Scoring] |
[Exposure Reduction Verification] | [Hand Safety Implementation
Roadmap]
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Hand Safety Implementation

V2-500
® Roadmap

HSF Framework Operational Programmes

Definition: A staged plan for moving a workplace
from injury response and PPE dependence toward
systematic hand exposure reduction.

Technical Explanation: A Hand Safety
Implementation Roadmap may begin with
identifying high-exposure tasks, mapping hand
entry points, selecting tools or controls, piloting
changes, verifying exposure reduction, training
workers, and reviewing sustainability. It connects
hand safety doctrine with practical
implementation.

Why It Matters: Without a roadmap, hand safety
efforts often remain scattered across gloves,
posters, and reminders.

Field Limitations: The roadmap must be adapted

to the industry, site maturity, budget, task risk,
and operational constraints.

Industrial Examples:

- Starting with the top ten hand exposure tasks
in a steel plant.

- Creating a monthly plan to convert high-risk
maintenance tasks to hands-off methods.

- Tracking whether implemented tools continue
to reduce hand entry after three months.

[Engineered Hand Distance Audit] | [Hands-Off Task Protocol] |
[Control Sustainability Review] | [Exposure Before Injury]
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