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INTRODUCTION
Each firefighter must have a thorough knowledge of the proper methods used to
ventilate a structure. Ventilation itself does not put out fires! However, effective
ventilation is an integral part of fire attack.
Ventilation by definition is the procedures necessary to effect the planned and
systematic direction, which will remove smoke, heat and fire gases from a structure.
It will successfully stop horizontal fire spread and make a more tenable atmosphere for
firefighters, which will greatly increase our chances in rescuing victims.
THEORY
Smoke
Smoke is the airborne solid and liquid particulates and gases evolved when a material
undergoes pyrolysis of combustion. Smoke can spread faster and further than flames.
It causes death in at least 80% of fire related deaths.
Smoke Buoyancy
Smoke Buoyancy is the tendency of heated smoke to rise, due to its reduced density. It
causes smoke to rise to the floor above the fire. Sometimes the smoke will “stall” if no
other force is introduced to drive it further.
Smoke Expansion
As smoke heats, it expands and seeks to occupy a greater volume. Pressure will
increase, driving the smoke through small pinholes. If oxygen is introduced, there may
be an explosion.
Backdraft / Flashover
Backdraft and flashover conditions are dependent upon
a combination of heat, smoke, and the availability of
oxygen. When these conditions exist, vertical ventilation
must be initiated prior to crews entering the building.
Ventilation can reduce the heat and smoke within a
building and minimize their accumulation.
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VENTILATION OVERVIEW
Ventilation Rules
Preplan different buildings
Effective and safe roof operations are dependent upon training, knowledge, and an
ability to utilize basic safety fundamentals. Other than actual fire ground conditions,
nothing can replace the time and effort that is necessary (before the fire) in determining
how you will accomplish various types of ventilation operations.
Type and age of the building
What is the building used for? Residential apartments, commercial, industrial etc. What
is the age of the building? 1930's masonry or 1988 lightweight tilt-up
Type, style, and covering of the roof
Is this an older roof (conventional)?
Gable, arch, flat, etc. size=strength Is
this a newer roof (lightweight)?
Trusses, 2X4s, panelized etc.
Evaluate the type of covering on the
roof. Roof coverings such as tile will
take more time to prepare the hole
area.
How thick is the roof decking material?

Location and extension of fire
How long has the fire been burning?
Where is it in relation to the building?
Has it progressed into other portions of
the building?
Is it a content or structure fire?
Is a defensive cut necessary to stop
the horizontal spread?
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Hazards and exposures
Are there any additional hazards in relation to the building? Check for exposures on all
sides of the building.
Is there a need for a charged hoseline?
Parapet Height
How high is the parapet? Will it require a roof ladder? You can check the height by
looking at the depth of the scupper drains.
Read the roof conditions
Is there fire showing through the roof? You need to assess the risk versus gain in
determining if a ventilation hole will be effective. Look for weak spots in the roof such as
sagging or melting tarpaper. If the building is equipped with roof ventilators are they
showing smoke or fire? Studies have shown that roof turbine
ventilators are more efficient when left on rather than taken off. It is
very important to look for time delays such as steep slopes, tile, and
lightweight concrete. If the delays are too great, positive pressure
ventilation may be a better option. Prior to getting off the ladder
for a roof top operation, the single most important factor in a
safe operation is structural integrity.

Sound your path of travel
Sounding on a roof can be very
difficult. It can be accomplished with
either a rubbish hook or pike pole. The
rubbish hook is a better choice due to
its wider surface area to feel
construction members. A rubbish hook
should be used for sounding with the
two prongs pointing upward striking the
roof as you walk towards the objective.
Safe areas to be are the perimeter of
the building, purlins, laminated beams,
and ridgepole.
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Minimum number of personnel needed
Residential ventilation assignments shall have a minimum of two personnel.
Commercial/industrial ventilation assignments shall have a minimum of three personnel,
one of which shall be a company officer.
Approach from uninvolved to involved area
This will place crews on strong portions of the roof working towards weaker portions.
On the roof
Crews should get on the roof, cut the hole, punch through the ceiling material, and get
off the roof. Crews should not linger on the roof for safety reasons.
After the initial hole is cut, Company Officers need to check with Interior Division to see
if there was relief. If there was not enough relief, an extension of the first hole or another
hole may be needed.
While on the roof, crews should be constantly evaluating the roof conditions.
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Tools and equipment
Rubbish hooks should be used as the primary
sounding tool. When the hooks are facing
upwards, there is a greater surface area to feel
construction members. It is also used to finish
knocking out any ceiling material after the hole
has been cut.
The pike pole can be used to pull material off
the roof and also finish knocking any ceiling
material after the hole has been cut.
The portable radio is necessary for communication to the interior crews. If there is no
relief from heated smoke and gases, interior crews will need to communicate this for
additional holes to be cut.
During night operations, hand lights become very useful. On certain roofs at night, you
can set the light down and shine it across the roof to detect the direction of the
members.
Chainsaws are used to cut the holes. Most are equipped with a 20” bar and over 45cc in
power. The Carbide or Bullet chains are used on the saws. Each chainsaw should be
equipped with a chain brake, which shall be applied, while climbing up the ladder with
the chainsaw. Chainsaws are operated at full speed or idle. Cuts with the saw should
only be as deep as necessary in the decking material. Start all chain saws on the
ground prior to climbing the ladder making
sure that the chain brake is applied. The
carrying strap shall be taken off during
cutting operations. Operate all chain saws at
full throttle. Never cut inline with your body.
Residential Ventilation will require one
chainsaw, whereas, commercial ventilation
should require bringing at least two
chainsaws to the roof.
The axe is used as a secondary cutting
device in the event that the chainsaw is broken. The cutting blade should be sharp and
clean at all times. It can be used as a footing tool with the pick end on steep roofs.
Due to each individual situation, it shall be the up to the decision of the Company Officer
as to when breathing apparatus mask will be worn. Company Officers should evaluate
all conditions prior to making this decision.
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Aerial Ladders
During vertical ventilation operations, the aerial of a Truck Company should be spotted
on corners, eight feet off corners, or in locations, which take into account a solid cut off
point.
Aerials should be kept ten feet from any electrical lines.
Sometimes the best advantage for spotting the aerial of the Truck Company isn’t always
in the front of the building. The rear of the building often offers better tactical positioning.
Ground ladder placement
Ladder and approach from the uninvolved section of the building. Utilize two ladders for
means of egress from the roof. Ladder placement is best 8 feet from the corners with at
least three to five rungs extending over the roof. Remember, extend the ladder to the
point where you will be able to see them through the smoke.
Avoid placing ladders over windows, metal roll-up doors, single doors, or any openings.
Caution should be used when placing ground ladders around power lines. A general
guideline is to stay 10 feet away from power lines.
If the roof is to steep, roof ladders with the extension hooks may be used as footing.
When climbing, both hands shall be on the rungs of the ladder. Straps will be used on
chainsaws enabling crews to keep both hands on the rungs.
Equipment such as rubbish hooks and pike poles, shall be hooked on the rungs of the
ladders as you climb.
Generally, ladders placed one quarter of the working height from the base of the
building will provide a 70 degree angle for climbing. This will allow crews to climb in the
correct posture.
Some structures have tall parapets where it may be necessary to use a roof ladder on
the reverse side of the parapet.
The largest ladder, requiring the most people, should be raised first.
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RESIDENTIAL OPERATIONS
VERTICAL
Vertical ventilation for residential application will involve a minimum of two personnel
with two ladders raised on the structure.
A Louver cut shall be used when there will be an aggressive interior attack. This will
reduce the extension of fire and natural pressurization of heat and smoke within the
building.
The hole shall be located as close to the fire as possible. Companies preparing to cut a
Louver cut shall notify the interior crews prior to making the hole.
This cut will involve crews identifying three separate rafters at the highest portion of the
roof. First, the saw operator will complete a head cut. The head cut begins next to rafter
#1 rolls across rafter #2 and stops at rafter #3. Next, the first parallel cut (closest to
the fire). This cut is made parallel to the rafter and the same is true with the next
parallel cut (away from the fire). The final cut is the bottom cut. Follow the same
steps as the head cut, however, now your rolling the bottom of the center rafter.
Residential
Louver Cut

Minimum size hole for residential
The minimum size hole for a residential roof is
2X4.

Ridge
Board

1

3

2

4

1

Rafters
16" - 24"

Vertical Ventilation – Residential Louver Cut – One Chainsaw – SMFD Form # T31-01
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HORIZONTAL
NATURAL
A simple method to ventilate products of combustion consists of utilizing natural
convection currents. This is accomplished by opening doors, windows, skylights, and
other similar openings. This method is dependent upon the following factors:
* Ability of the contaminants to travel unobstructed to the ventilation opening.
* Number and size of ventilation openings.
* Direction of the wind (windward and leeward side of the building).
* Humidity (damp, cold weather will suppress natural convection currents).
• Temperature differential between the interior and exterior of the building.
PRESSURIZED
Utilizing portable blowers the natural ventilation process can be dramatically assisted or
replaced by forcing the movements of contaminants to:
* Exit through pre-selected and / or controlled openings.
* Allow the use of ventilation openings that are remote from the contaminants to
be removed.
* Overcome the effects of humidity.
* Overcome interior-exterior temperature differentials.
* Move contaminants to the exterior of a building through areas or openings not
normally utilized by natural ventilation.
* Reduce the time necessary to ventilate a building when compared to natural
ventilation operations Proximity of the ventilation opening to the contaminants to be
removed.
POSITIVE PRESSURE VENTILATION
This method will force clean, fresh, pressurized air inside the building and will create a
positive pressure. Crews shall begin with the first floor and then continue to remaining
floors effected by smoke. When using this method the blower is placed in front of a
entrance opening. Prior to starting the blower, crews should check for anything
breakable next to the entrance opening. After the blower is started, the air from the
blower must create a complete air cone, which covers the entire entrance opening.
Checking for a complete air cone consists of using your hand to make sure that you feel
air movement on all four sides of the opening. Then firefighters must find an exhaust
opening, which can be a vertical hole in the roof, window, sliding glass door, or another
doorway. Screens on windows should be taken off. This will make the exhaust opening
50 percent more efficient. Crews shall systematically open and close one room at a
time, beginning with common areas first, to force contaminants out the exit opening.
Prior to starting the blower, firefighters should check for anything breakable next to the
entrance opening and remove them if necessary.
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SINGLE BLOWER
A single blower is effective on a building up to 1600 square
ft. The blower is positioned so that the cone of pressurized
air covers the entrance opening. If the blower is positioned
too close to the entrance opening, the opening will not be
completely be covered by the blower. Conversely, if the
blower is too far from the entrance opening it will reduce the
amount of pressurized air being forced into the building.
Increasing the coverage of the cone is best achieved by
tilting the blower backwards. Additionally, remember to
remove screens from the exhaust opening. This will
increase the efficiency of the opening by at least fiftypercent.

Multiple Story Dwellings
A multiple story dwelling needs to be ventilated at the lowest level first. All windows on
the second floor will need to be closed. Smoke will need to be cleared from each room
on the first floor. Once the first floor is clear, shut all the windows on the first floor and
begin
ventilating
the
second
floor.
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COMMERCIAL OPERATIONS
VERTICAL
Vertical ventilation for commercial application will involve a minimum of three personnel
with two ladders placed on the structure.
Louver or drop cuts shall be used when there will be an aggressive interior attack. This
will reduce the extension of fire and natural pressurization of heat and smoke within the
building. Crews should try to retreat into a safe position while theses cuts are
being accomplished.
The hole shall be located as close to the fire as possible. Companies preparing to cut a
Louver cut shall notify the interior crews prior to making the hole.
SOUND YOUR PATH OF TRAVEL
Sounding on a roof can be very difficult. It can be accomplished with either a rubbish
hook or pike pole. The rubbish hook is a better choice due to its wider surface area to
feel construction members. A rubbish hook should be used for sounding with the two
prongs pointing upward striking the roof as you walk towards the objective. Safe areas
to be are the perimeter of the building, purlins, laminated beams, and ridgepole.
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Inspection Hole
An inspection cut is made through the roof
decking only and at an angle of 45 degrees
to
any exterior wall. This will allow us to
intercept a structural member. Once the saw
makes contact with the structural member,
roll the member and continue to cut
approximately one foot. Finish the
inspection hole by cutting two more cuts.
With a pike pole or rubbish hook, pull off the
decking and evaluate the following factors:
type and thickness of the decking, what
types of members are showing, and the
direction of the rafters. If you are unable to determine what type of construction or
the lay out of the roof, crews should exit the roof.

PLUNGE CUTS
Plunge cuts will be made every ten feet. This
may indicate fire and smoke conditions as you
walk the roof. If at any time, during the
operation, heavy fire is showing through the
plunge cuts it is time to re-evaluate the safety
of the crew. Plunge cuts are used as the "
breadcrumbs” back to the means of egress.
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Offensive Holes
What type of hole is required for the situation?
An offensive cut such as a louver or drop will allow a working fire to vent itself. A
defensive cut such as a strip against the construction or a strip with the construction is
designed to stop horizontal fire spread. It is common for a offensive hole to be cut first
prior to the defensive strip hole. This will draw the fire towards the offensive hole;
therefore allowing for time to cut the defensive strip hole. A defensive strip hole is a
minimum of 3 ft in width and is as long as the building is wide.
Minimum size hole for commercial
The minimum size hole for a commercial roof is 4X4.
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Inspection Hole
An inspection cut is made through the roof decking only and at an angle of 45 degrees
to any exterior wall. This will allow us to intercept a structural member. Once the saw
makes contact with the structural member, roll the member and continue to cut
approximately one foot. Finish the inspection hole by cutting two more cuts. With a pike
pole or rubbish hook, pull off the decking and evaluate the following factors: type and
thickness of the decking, what types of members are showing, and the direction of the
rafters.

Commercial - Louvering
Commercial louvering is completed standing on a laminated beam. The same series of
cuts are completed as a residential structure; However, the hole size on a commercial
roof will be approx four feet by eight
feet.
Commercial
Louver Cut

1

3

2

4

RAFTER (2')

BEAM (12'-40')

PURLIN (8')

Vertical Ventilation – Commercial Louver Cut – One Chainsaw – SMFD Form # T31-02
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Commercial Drop Cut – Panelized – One saw
Commercial
Drop Cut - One
Chainsaw

2
1

3
4

SKYLIGHT

RAFTER (2')

BEAM (12'-40')

A commercial drop cut with
one chainsaw is accomplished
by the following. The crew will
walk out on the laminated
beam looking for the purlins
that will be chosen for the cut.
The saw person on the purlin
(closest to the fire side) will
walk out on to the purlin. He
or she will pick the area where
a half of a head cut will be
accomplished back towards
the purlin. Next, he or she will
cut parallel to the purlin back
towards the laminated beam.
Then the saw person will walk
out on the other purlin,
connecting to the first half cut,
and working towards the purlin
he or she is standing on. Next,
he or she will cut parallel to
the purlin back towards the
laminated beam.

PURLIN (8')

Vertical Ventilation – Commercial Drop Cut – One Chainsaw – SMFD Form # T31-03
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Commercial Drop Cut – Panelized – Two Saws
A commercial drop cut with two saws is completed by walking out on the laminated
beam and picking two purlins, which will be used to perform the cut. The first saw
person on purlin (closest to the fire side) will walk out on to the purlin, picking an area
where half of a head cut will be accomplished back towards the purlin. Next, he or she
will cut parallel to the purlin back towards the laminated beam. The second saw person
on the other purlin will connect to the first half cut and work towards the purlin he or she
is standing on. Next, he or she will cut parallel to the purlin back towards the laminated
beam. By this time, the first saw person should be walking away from the cut area
ahead of the other saw team.
Commercial
Drop Cut - Two
Chainsaws

2
1

1
2

SKYLIGHT

RAFTER (2')

BEAM (12'-40')

PURLIN (8')

Vertical Ventilation – Commercial Drop Cut – Two Chainsaw – SMFD Form # T31-04
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Pull Back
Commercial Pull
Back - One
Chainsaw

2
1

3
4

SKYLIGHT

RAFTER (2')

BEAM (12'-40')

The pull back will be somewhat
identical to the drop cut
procedures with a few minor
additions.
The crew will walk out to the
purlins that will be utilized for
the pull back cut.
The head cut will be the first cut
made back towards the purlin.
While making the head cut the
saw person will make a small
triangle hole 1 –2 feet away
from the purlin. The next cut will
be to connect the first head cut,
then parallel along the second
purlin. Again, making another
triangular hole 1-2 feet from the
purlin.
Crews will place their sounding
tools into the triangle holes and
pull back the cut back onto
itself.

PURLIN (8')
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DEFENSIVE OPENINGS
Defensive holes shall be used when interior crews are not making progress, during an
aggressive interior attack. Truck company officers should look for rapid horizontal fire
spread and begin to evaluate the roof for a cut-off point such as a fire wall or natural
break in the buildings construction. Defensive strips with/and against the
construction are examples of defensive openings. Defensive strip cuts are the width of
the building. They are used to stop horizontal fire spread and are generally three feet
wide and as long as the width of the roof.
STRIP WITH THE CONSTRUCTION – Panelized – Two Saws

RAFTER (2')

BEAM (12'-40')

This roof will be constructed with the laminated beams running the width of the roof,
while the purlins will be running the length. Rafters/joists will be running parallel to the
laminated beams. The strip cut shall begin from one end of the roof and be made all the
way across it. It should span the entire width of the roof. Prior to the strip cut, an
offensive hole should be in place, which will draw the fire to the hole and buy time
needed for the defensive strip. A fire that has vented itself will be a big enough opening
to be used as an offensive
Commercial
opening. Remember, place the
Defensive Strip
strip cut on the fire side of the
with the
Construction
fire/dividing wall chosen for the
operation. A minimum of two
1
chain saws will be needed for this
operation.
The operation will consist of the
following: Saw person #1 will
complete a head cut against the
1
wall and then make the first
parallel cut closest to the fire. He
3
2
will continue this until he runs into
a purlin. At the purlin, he will
1
4
begin another head cut and
parallel cut closest to the fire.
Saw person #2 will begin by
connecting the next parallel cut
along the laminated beam and
finish with the bottom cut.
A defensive strip with the
construction will result in multiple
large louvers across the roof line.

PURLIN (8')
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STRIP AGAINST THE CONSTRUCTION – Panelized – Two Saws

SKYLIGHT

RAFTER (2')

BEAM (12'-40')

This roof is constructed with laminated beams running the length and purlins running
the width. Again, rafters/joists will be running parallel to the laminated beams. A strip cut
against the construction will be three feet wide and as long as the width of the roof. A
minimum of two chain saws will be needed for this operation. The operation will consist
of the following: Saw person #1
Commercial
will complete a head cut against
Defensive
Strip
the wall and then make the first
Against the
parallel cut closest to the fire,
Construction
rolling each rafter/joist. He will
continue this until he runs into a
laminated
beam.
At
the
laminated
beam,
he
will
complete another head cut and
continue the parallel cut closest
to the fire. Saw person #2 will
begin by connecting the closest
2
2
parallel cut and rolling each
4
4
1
rafter/joist. After he rolls a series
of rafters/joists, it will be
3
3
necessary to come back where
he began and start to split
between each rafter/joist. He
will continue this across the roof
line.
A defensive cut against the
construction will result in a
series of small louver cuts
across
the
roof
line.
PURLIN (8')
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HORIZONTAL
Multi-habitational Buildings
These types of buildings generally have multiple floors, and enclosed central hallways
that provide access to numerous rooms within the building. The hallways may be of
considerable length and may incorporate "fire doors" at various intervals within the
hallways. If fire doors are present, they may be opened to allow pressurized air to travel
to a specific location, or they may be closed to "compartmentalize" specific sections of
the building. Multi-habitational buildings can be effectively ventilated by:
- Pressurize stairwells first
• Pressurize appropriate hallways
• Ventilate a pressurized hallway if contaminants are present
• Ventilate contaminated rooms or other areas that are common to a
pressurized hallway
Commercial Buildings
Commercial buildings are diverse in their size, height, and type of occupancy. Some
commercial occupancies such as warehouses and manufacturing occupancies offer
large open areas that are difficult to ventilate. Providing adequate positive pressure
ventilation for a building of this size will require the use of two blowers, either in series
or parallel. When large ventilators, broken skylights, or ventilation openings in a roof
that have been created by suppression operations will negatively effect positive
pressure operations. Consider using these openings as vertical exhaust openings.
Openings such as doors and windows must be closed to ensure the flow of pressurized
air is maximized and directed to the vertical exhaust openings. Remember, large metal
roll-up doors may need to be lowered in order to create the cone needed for positive
pressure ventilation.

High-Rise Buildings
During high-rise firefighting operations, stack action may occur. Stack action can be
defined as the upward flow of air in the vertical shafts. Stack action is created by the
difference in the air densities and pressures on the outside of a building as opposed to
those on the inside of the building. Cold air from the outside will move to the lower parts
of the building. It displaces the warmer air, which will rise. This constant upward
movement of air will cause the fire to spread much faster than in low rise buildings. The
buildings HVAC system will need to be activated to help direct smoke. Smoke zone
venting or smoke control zones may have to be activated. Certain floors may have to be
pressurized to keep the flow of smoke away from the building occupants.
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Stair shafts can be pressurized to assist in removing smoke and contaminants from
upper floors in a high-rise building. Cross ventilation of a contaminated floor can be
effectively completed by utilizing blowers and stair shaft fans to pressurize a stair shaft
and directing the flow across the floor to be ventilated. Cross ventilation operations are
effective up to 25 floors in a high-rise building. If it is necessary to cross ventilate above
25 floors, additional blowers may be required.
HVAC Components
Heating, ventilation, and air-conditioning systems control the internal environments of
high-rise buildings. Many HVAC systems incorporate remote-controlled dampers at the
supply and return ducts on each floor. These dampers can be closed to prevent heat
loss when the building is unoccupied, and they can be opened to supply conditioned air
to floors within the building as necessary. Additionally, HVAC systems can form natural
channels for the distribution of smoke. HVAC systems equipped with remote controlled
dampers can also serve as smoke control systems. Unless personnel are familiar with
HVAC systems they should shut down the system.
Pressure Sandwich
This method involves using the buildings HVAC system to place the fire floor on 100%
exhaust with no supply. This will create negative pressure in the area of the fire and a
positive pressure in the other surrounding areas.
Multiple Blowers
Multiple blowers, whether in SERIES or PARALLEL, can dramatically increase air flow
and reduce the time necessary to complete a ventilation operation.
Blowers in Series
Two blowers are positioned " in line " with each other. The
blower with the most powerful CFM rating shall be
positioned closest to the entrance opening. It should be
approximately two-feet away from the opening. The first
blowers objective is to provide the VOLUME of air needed.
The blower with the least CFM is positioned far enough
behind the first blower to create the CONE around the
opening. This blower will also increase the CFM on the
first blower by ten-percent. This method is popular in the
commercial / industrial buildings where large square
footage is encountered. It may also be used during above
ground firefighting operations such as high rise.
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Blowers in Parallel
Two blowers are positioned " side by side " each other. This method is used when there
is a wide entrance opening such as a roll-up door. Both blowers create a CONE over
the entrance opening. This method is very popular in the commercial/industrial
buildings.
When large metal roll-up doors are encountered, it may be necessary to lower the
door partially to create the cone.
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AXE WORK
A minimum of one pick headed axe should be carried on all vertical ventilation
operations, preferably in a scabbard and belt configuration. While the chain saw
remains our first choice, there are times when saws fail or are simply not available. In
certain situations the axe can be an effective replacement.
For the following reasons, the preferred application for axe work is the residential
peaked roof:
1. Ventilation with an axe is extremely physically demanding and given that “time is
the enemy” on all vertical ventilation operations, the larger openings required for
most commercial and multi family occupancies are both impractical and
potentially dangerous.
2. A 16 to 32 square foot opening can be performed quickly {5 minutes] by skilled
operators.
3. The direction of structural members is known upon arrival
4. The majority of single-family dwellings built in the last 35 years are sheathed in
1/2-inch plywood or 5/8 inch oriented strand board.
5. That same majority most commonly has 4 in 12 or 6 in 12 roof pitches. Both are
good platforms for axe work. Roofs with 8 in 12 pitches or steeper may require
the use of roof ladders rendering axe work impractical.

Axe Specifications
A six-pound pick head with a 32-inch handle is the preferred axe for ventilation. Since
we are using the golf swing, the longer handle creates a longer lever; this in turn allows
more force to be generated. The cutting edge should be sharp and paint free, as the
paint creates unnecessary friction. Wooden handles should be treated with boiled
linseed oil, which enhances grip.
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Swing Mechanics
The proliferation of plywood and oriented strand board has dictated a change from the
traditional “break and cut” chop style of axe work to a more efficient and powerful “golf
swing”. Properly applied, the golf swing allows us to actually cut the aforementioned
materials.
Golf swing instructions [based on right handed application]
-

The left hand grasps the butt of the handle. It is imperative that the left wrist is
locked. Failure to keep the wrist locked will make it impossible to place a cut “into”
a prior cut.

-

Right hand grasps the handle mid shaft.

-

Toes are at rough right angles to the cut.

-

Raise the axe with the left hand on the butt [wrist locked].

-

The back swing should be smooth and above the shoulder.

-

As the down stroke is initiated, the right hand slides down the shaft until it
contacts the left.

-

Both wrists are locked at impact.

-

Contact with the material should be made between the back foot and the
centerline of the body.

-

The hips “open up” and turn towards the front foot at impact.
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-

Contact with the material should be made with the axe head 80 degrees from the
material.

-

Use just enough of the axe to penetrate the material. Excessive depth will result
in a buried axe head and a slow operation. As a rule, the bottom one third of the
axe head is the actual cutting surface.

-

If the axe head should become buried or wedged, use the steel toe of your boot
as a fulcrum and lever the axe out.

-

When rocking the axe to unstuck it, move it inline with the axe head. That is, rock
it from cutting edge to pick and vice versa.
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-

Cutting next to rafter [within
several inches] is the most
efficient cut. Proximity to the rafter
minimizes bounce and greatly
reduces the chance of getting
stuck.

-

The axe may be used as a
foothold by burying the pick next
to rafter with the axe handle
parallel to the ridge.
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Center rafter Louver Cut
-

Identify and mark three rafters

-

Initiate the head cut just inside of the right hand [as you are facing the ridge]
rafter. Jump rafter two and continue cutting to rafter three. All four cuts will be
made right to left.

-

Initiate side cut [side away from egress] “X” the corners. Keep in mind there will
always be an “uphill cut and a “downhill cut” Do not work “ in the hole” after the
head cut is made.

-

Perform the bottom cut, once again cutting from right to left.

-

Perform side cut closest to egress.

-

From a position below the hole, punch or pull the louver open.

-

From that same position, punch through the ceiling.

