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INTRODUCTION

This manual deals with the construction and operating
principles of the frame saw. Many different kinds
and makes of frame saws are in use. A very common
type of Swedish origin, originally made in 1946, has
been chosen as the example in this manual. Today's
modern frame sew has the same basic function, although
capacity, infeed and sawing accuracy is increased.
Where frame saws of other mekes differ considerably,
this is pointed out.

FAO gratefully acknowledges its indebtedness to
the Government of Sweden whose financial aid made possible
the publication of this manusl and to the Employers
Federation of Swedish Industries, who provided the
original material.
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l. Foundation with Base Plate

The saw frame must be built on =
strong foundation of reinforced concrete
of about 60-803m3. Sometimes, however,
up to 99-100 m~ is necessary to get a
strong enough base for the saw frame when
ground conditions are bad.

The foundation should be somewhat
longer in the longitudinal direction of
the saw mill than in the transverse
direction, since the principal direction
of motion of the moving partse of the frame
coincides with the direction of sawing.
Accurate drawings should be supplied by
the manufacturer.

The function of the foundation is:

to support the frame saw's weight and

to absorb all the powerful forces that

Fre created and that cause strong vibrae
i

ions when the saw frame is working.

The foundation must therefore be
erected on solid ground. If there is no
such ground available, pile driving must
be done.

At the same time, the foundations
must not be directly on solid rock, which
can carry vibrations to adjoining areas
gsome distance away.




A foundation on rock needs an inter—
vening layer of a suppressing material, for
example, clay or sand, Sand especially is
good at absorbing vibrations.

It must be repeated that, when the pre-
liminary studies for anchoring the frame saw
foundation are done, a good solid ground base
must be found. If there is any doubt, always

consult a specialist, because the consequences
of error could be serious.

It is also unwise to run all the saw
frames within the mill at the same speed
(number of revolutions). It is best to make
the frames work out of sequence in order to
counterbalance each other's motions, the same
as a group of soldiers breaking step when cross-—
ing a slender dbridge. The ideal situation is
to have the moving parts of one frame at the
upper dead centre when the moving parts of the
other frame are at the bottom dead centre., In
practice, however, this is not possible to
achieve and instead one iries to vary the speed
of each frame.

Usually the cant frame works four to five
revolutions faster per minute than the log frame,
which avoids harmonic peaks of vibration. In
addition, it also avoids the sympathetic vibra-
tions in the surrounding ground which creates
disturbing shaking to buildings in the vicinity.

To obtain the necessary working height on
the ground floor of the sawing building, the
foundation should be built up to a suitable
height above the floor to make enough space for
necessary conveying machinery, etc.

In the past the cant frame has often been
mounted too low, The trend now is to raise
it to a better working height on the upper
floor.




When installing modern roll conveyers
the aim is to obtain a working height of
700 mm,

On top of the foundation a BASE PLATE
is fixeds

~ by embedding it in the conorete bed, and

- by 8 anchor bolts (45 mm) embedded in
the concrete bed. These anchor bolts
must penetrate the whole foundation to
get adequate anchorage.

The base plate consists of a deep U
gection frame.

The U-shape is partly chosen because
thie design has very high "bending resistance",
especially where the bearirg housings are
positioned. (For technical explanations of
this see PART II - FORCES AND MDVEMENTS.

This U=-shape makes a sirong plate, but
other types of beams can also be used.

Another advantage of the U~ghape is that
it can be filled with concrete, so that the
anchorage of the plate to the foundation is
strongly reinforced.

In the base plate there are bearing
housings for the roller bearings of the crank—
shaft,

The lower half of the housing is placed
in the base plate itself.

The upper half (called the bearing cap)
is fagtened with bolts in the base plate.

There is one disadvantage with this
system. If the outer ring of the crankshaft
roll bearing, which is normally fixed in the
bearing housing, starts to rotate in the base
plate, the whole base plate must be substituted
or reconstructed in situ.




Therefore the most modern types of frame
saws are fitted with detachable bearing
housingsmade of cast steel for the crankshaft
roll bearing. Some older frame saws have
"white metal" ring lubricated bearings.(See
appendix)

The function of the base plate is:

to hold the construction of the
frame together;

to support the whole weight of
the frame saw (about 10 tons);

to absord and transmit to the
foundation the powerful "inertia
forces" that arise during sawing.

The predominant forces that influence
the base plate are:
1. VERTICAL FORCES that arise due to:

~ the up and down movement of the
upper end of the comnecting rod.

- the up and down movement of the sash.
2. HORIZONTAL FORCES that arise mostly due
tos

- the flywheel counterweights which,in
certain positions, have a horizontal
component of movement.

~ the lower end of the connecting rod
which, in certain positions,has a
horizontal component of movement.

- the pressure of the log against the
saw blades.
3, SIDE FORCES from:
- the belt tension.
~ the power from the motor.

These forces can vary considerably,
depending on the size of the motor and how
the power is transmitted, i.e.

- through direct drive, or
= through transmission drive.

More detail on these stresses is explained
in Part 2 = FORCES AND MOVEMENTS.

Detachable bearing housing




2, Crank Section

The crank section consists ofs

~ a crank shaft oft:
2 centre shafts
2 flywheels with counterweirchts
1 crank pin

- a connecting rod.

A. Crankshaft with flywheel

The crankshaft is mounted in the base
plate by means of two spherical SKF roller
bearings (see appendix). (Some frame saws
have white metal ring lubricated bearings
instead. )

It is a detachable type, which means
that it is built up of several parts,

The crankshaft is divided into two
gimilar halves, Each half consists of:

-~ one centre shaft pressed into
an eccentrics

- onto this eccentric has been
bolted a flywheel with a counter-
weight.

The crankshaft halves are joined together
by means of a crank pin. The connecting ~od
is attached to this pin by the lower connect-
ing rod bearing.

The crank pin is fitted with mechanical
joints in both the crankshaft halves, which
make it easy to disassemble. (In some frame
saws the eccentric and the flywheel are cast
in one piece).

When the two halves have been joined
together by the crank pin, the flywheels are
positioned on either side of the connecting
rod, placed as close as possible to the
connecting rod bearing, This is done to
reduce the strain in the shaft. The shorter
the crank pin, the more rigid it is and the
better it resists strains. (In other models
the flywheels are located outside the base
plate and the counterweights are positioned
on either side of the orank pin,)

"4

Connecting rod

Flywheel Counter Centre axle

weight

Centre




On the ende of the crankehaft out-

side the bearings in the base plate are
fixed:

a crankshaft pulley on the feeding
g8ide which, in turn, drives the
friction disc or pulley for the log
feeding mecheniem, A variable
drive mechanism (see page 33) can be
mounted. When this is done, there
is no need for a driving pulley,
since log feeding is powered by a
separate electric motor.

8 keyed—on driving pulley on the
driving side to transmit the
driving power from the motor to
the crankshaft. The driving
pulley has a two=piece hub, which
maekes it easy to disassemble.

The above appliees when each frame

saw 18 direct = driven from its own
separate motor.

Brake lining.e




If there is a system with one motor
driving more than one saw through a trans-
mission gear, it is necessary to have, in
addition, a free running pulley - an O-pulley=-
running on strong double-row roller bearings
adjacent to the driven pulley, on an extension
of the crankshaft. The transmission belt
from the motor pulley is connected to either
the driven pulley or to the adjacent free
running O-pulley. When the power is to be
disconnected, the belt is moved by means of
a belt guide from the driving pulley over to
the O=pulley. When power is to be connected,
the belt is moved back from the O-pulley to
the driving pulley.

The belt guide consists of a clamp
through which the belt passes. A lever at
the operator's position on the infeed side
of the saws, close to the log feeding control,
moves the belt sideways.

Braking the crankshaft rotation can be
done in two different ways, depending on whether
the saw is powered by direct motor drive or
transmission gear:

- Direct driven saws.

The brake system consists of an
ordinary btrake lining surrounding a brake
drum on the driving pulley. The lining is
tightened around the brake drum by means of
a lever placed at the operator's position
on the upper stand close to the infeed
controls,

- Transmission gear driven saws.

The belt guidebar is comnected with a
brake lining that surrounds the brake drum
of the fixed driving pulley. The brake is
actuated when the belt guide lever is moved
to its bottom position, which moves the belt
over to the O-pulley.

Transmission
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The forces on the crankshaft and the
connecting rod are very complex. See PART
2 — FORCES AND MOVEMENTS)., It is there-
fore not peoseible to fully balance a frame
saw.

To enable the moving parts ito work as
smoothly and quietly as possible the crank—
shaft is fitted with flywheels and fixed
counterweights, which together counterbalance
some of the rotating parts of the frame.

The parts that move up and down, however,
cause high free vertical forces. By using
extra counterweights it is possible to reduce
or eliminate these vertical forces. But,
in doing so, free horizontal forces will
develop.

The difficulty is to find the degree
of balancing that is best for each individual
machine,

kven if total balancing is not achievable,
at least by partial balancing, free forces are
reduced and distributed more evenly both in
the vertical and horizontal directions.

To achieve the best balance, the fixed
counterweights are provided with cavities,
where iron or lead weights can be inserted
to fine~tune the balance,

Above all, it is essential to counter—
balance:

- the high force (+) on the lower
connecting rod bearing in the " to 6
o'oclock" section and the "3 to 12
o'clock" section and, in addition,

~ the negative force (~) on the lower
connecting rod bearing in the M2 to
9 o'clock" section and the "6 to 3
o'clock" section,

In addition, the counterweights help
1o overcomes

forces at TDC and BDC, the "2 and 6
o'clock" positions.

£ /’2 weight

- Extra
weights




The function of the flywheels and the
counterweighte is therefore:

to balance the inertia caused by
the up and down movement of the
sash and the connecting rod.

Part 2 - FORCES AND MOVEMENTS explains
balancing in detail.

B. The connecting rod

The comnecting rod is made from one
piece of I-section steel 2 m. long.

The function of the connecting rod ist

to transmit the rotating movement -—__.Jh_Jl____

of the crankshaft to the sash and ‘jw
to transform this rotating move-
ment into a reciprocating movement. vo® 0 @@ P) o —mal)

This means that the connecting rod must
turn 700 times/minute when the number of
revolutions is 350 revolutions/minute.

The forces that act on the connecting
rod depend ont

- the weight of the sash (250~400 kg
with inserted blades).

-~ the weight of the connecting rod
itself, 250 kg.

= the number of revolutions per minute.

In total, the comnecting rod must
absorb inertia forces of about 20 tons.

To enable the commecting rod to with=
stand these straine it is necessary:

-~ to make it of special steel.

- to design it for strength.
This is the reason why the
I-section is chosen,
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The comnecting rod is subject to both
compression and temsion. (See Part 2 -
FORCES AND MOVEMENTS.) These are not
constant but altermate during each turn of
the crankshaft. These stress variations
could cause the material of the connecting
rod to weaken and failure might occur from
fatigue.

For anything that is exposed to
repetition of stress, there is a "fatigue
1imit", which is the maximum repetion of
stress that the body in question can be
exposed to without fracturing from fatigue.

The fatigue limit of the connecting
rod depends ont

- the type and structure of its
materialj}

- the surface condition of the
material.

This means that the more even and smooth
the connecting rod is, the more repetition
of stress it will stand before it fractures
from fatigue.

Therefore, the connecting rod must
be protected from any nicks. Under
no conditions must it be hit against
any solid object or be tapped with
a hard or sharp tool.

BEvery nick creates a concentration
of stress which gets bigger the deeper the
nick is.

A relatively small nick on a comnect-—
ing rod might, because of the strong con—
centration of stress around it, eventually
result in an apparently inexplicable break-

age.

Every nick on the connecting rod
must be ground down with an emery
or polishing cloth.

might cause

""" breakage.. .

U
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Another thing to note is that corrosion,
e.g. formation of rust, reduces the fatigue
limit considerably and increases the risk
of fatigue breakdown.

Saw mills situated near corroding
air or water should paint connect-
ing rods with anti-corrosive paint.

The connecting rod has two bearings, one
lower and one ugpper.

The lower connecting rod bearing is.
mounted on the crankshaft journal, A
spherical SKFP-roller bearing (see appendix)
has been chosen for the lower end to
eliminates

- any alignment defects in the vertical
direction of the frame.

-~ any side forces working on the connect-
ing rod, for instance, due to sash im-
balance.

Such an imbalance might occur if the mass
of the frame is not symmetrically distri-
buted around its centre; for example, if
the blades are not perfectly centred.

The upper connecting rod bearing con-
sists of a needle bearing (see appendix).
There is a hole in the piston pin which
serves as a tank for lubric.ting oil.

A needle bearing is chos:n to ensure
that all the parts above the crankshaft
ar: as small and light as possible. A
nerdle bearing is smaller and lighter than
other bearings.

lower connecting
rod bearing

NN
N AN

spherical
| roller

4 TDbearing
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upger connecting
rod bearing
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3. Bottom Freme

The bottom frame is placed at the

iower floor level of the sawmill building. Ry
Tt consists of1 T T
=y
A, two lower side frames which .h, 2 AL
are both fastened to the i ’Eﬂﬁ
base plate by & Y

B. four holte at the bottom,and
joined together by

C. two stay bolts at the top.

The function of the bottom frame iss

4o extend the sash height to enable
connecting rod to be largerj

to support the two upper side frames;

+0 support the brake and bzit guide
syetems;

to serve as a suppor¢ body for parts
of the feeding mezhanism and lubri-
cator.
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4. Upper Frame

The upper frame is attached to the
lower frame by bolts. It consists of:
A. two upper side frames,
B. one +top piece, and
C. two connecting plates at the
bottom one on each side.

The function of the upper frame is:

to support the system of guides;

to support the roll frame and the
feeding mechanism;

to transmit to the foundation,
through the bottom frame, the
vertical forces created when
the sash presses against the
guides.

To be able to support the roll
frames attached to both the infeed and
outfeed sides of the upper frame there
are:

D. at the driving side a vertical
cylindxrical shaft, the attach-
ment shaft, or the swinging
shaft.

E. at the feeding side, a similar
shaft called locking shaft.
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5. Guide System

To the side frames four guides, two
upper and two lower, are attached with
bo’ .8. A saw frame guide is described
as?

- a guide rail having
- & polished surface that is
- made of cast iron. This material

has low friction for the wear plates
to run on.

The function of the guides is:

to locate the sash in relation to
the centre line of the frame, and
to guide the sash when it is moving]
vertically (up and down).

There are two different kinds of
guides:

A. Flat guides, which have completely
straight and plane slide faces.
They are positioned on the infeed
side.

B. ¥=(Guides, which have alide faces
shaped like a V. They are posi-
tioned on the outfeed side,

Thus the sash is guided on both the infeed
and outfeed side during its movement up-
ward and downward, The front guides (as
seen from the infeed side)are always
adjustable. The reason for this is that
the tolerance between guide and friction
plate, (the "play"), must be adjustable

to correct wear on guides and wear plates.

If the guide is too tight (the
"play" made too small) overheating,
and a risk of damage to guides and
friction plates could result,

If the guide is not tight enough
(the "play" too big) the sash

will be loose and this could be
transmitted to the sawlines,
resulting in poor sawing. There

is also a risk that the guide,

the friction plate and guide bolts
will break,with the risk of further

dmgeo

Ad just—
ing nut
Ad just-
ing screw

- Stay
tightener
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Some frame saws have the guides
mounted, as shown in the figure alongside.

The guides are lubricated from a
12-tube grease pump, a high pressure
lubricator. The lubrication is pro=-
portional to the speed of the saw frame,
stopping when the saw frame stops. The
lubricant flows with a pressure of up to
100 atmospheres (10 mPa). The lubricator
is mounted on one of the side frames., It
is driven by an eccentric directly from
the crankshaft.,

~ To each V~guide two lubrication
tubes are comnected, and

- 1o each flat guide one lubrication
tube is connected.

Feeding
mechanism

Y
!
eed

Infeed
Outf

Driving side

LUBRICATING SYSTEM

Flat guide V=guide
1 lubrication 2 lubrication
tube tubes

5

Lever for ectentric




The load on the lower guides is
heaviest as they are mounted closest to
the upper enc of the connecting rod.
Therefore, they take the horizontal forces
created by the upper end of the conmecting
rod at certain positions of movement.

Because of this high pressure these
guides are provided with water cooling,
making it easier to carry away the heat
caused by the high pressure.

This makes it possible to adjust the
guides of the sash with minimum tolerance,
which markedly improves the efficiency of

sawing.

The water cooling device is a closed
system where the water is continuously
pumped. It consists of:

- a system of radiator cells,

- an electric fan, and

- a pump.

This self-contained equipment can be
placed beside the frame, or on the bottom
floor, or in any other suitable place.
Water is led through tubes to the guides
which are hollow, so that the water can
pass through them,

A\
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The sash consists of four parts:

A. one upper cross beam

B. one lower cross beam

C. two columns,one on each side.

The lower cross beam has a bracket on
its under side in the form of two wings.
Attached to these is the upper crank pin

which connects the sash with the connecting
rod,

The distance between the upper and the
lower cross beam is adjusted, so that the
upper blocks in the lowest position of the
frame and the lower blocks in the highest
position of the frame do not touch the log.

The columns are made of steel tubing
to keep weight down. In relation to its
weight tubing has high resistance to com-
pression and tension stress,

The two columms and the two beams
make up the sash into which the saw blades
are inserted.

To hold the sawblades each cross beam
is provided with a slot, i.e. a clearance
into which are inserted:

D. top hangers at the top, and

E. bottom hangers at the bottom.

The saw blades are fitted into these
hangers when the saw blades are set.

Bottom hangers Top hangers
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The sash is constructed:

- 40 withstand the stresses created
when the blades are fitted. Each
blade ir fitted with a tension of
T7=9 tons. If seven blades are
fitted, the total tension will be
50~65 tons.

~ to enable, in particular, the lower
cross beam to absorb forces from the
moving connecting rod. These
forces are of a magnitude of 15-20
tons and they alternately put the
beam under bending stress upwards
and downwards,

At the top dead centre, where the
whole sash must slow down, stop and
change direction, the connecting rod will

16-20 TON

bend the beam down.

Lower cross beam

At bottom dead centre, where the
sash once again must slow down, stop
and change direction, the force from
the connecting rod will bend the beam up.

The cross beam, seen in a cross
section, is in principle like two U-~beams
back to back,

The U-~beam is chosen because it gives

advantage both in manufacturing and in
strain distribution, such as:

~ the U~form is easy to manufacture
in the foundry.

~ in resisting stress, the U-form has
an advantage because this shape gives
a high bending resistance (i.e. resis-

tance against bending stress).

Too low Correct Too high

Centre of bending f
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In the centre of the cross beam there
are two strongly dimensioned angular
stiffeners or ribs, the function of which
is to steady the beam against the forces
mentioned above.

The tension stress acting on the sash
through the set of blades depends on, and
varies with, the number of blades and how
tight each blade has been fitted.

The stress that the connecting rod
transmits to the sash, mainly the lower
cross beam, primarily depends upon:

- the weight of the sash, and
= the number of revolutions per minute.

The sash must be dimensioned according
to the diameter timber to be sawn. The
bigger the timber, the bigger the sash and
the higher the weight.

The width of the sash can vary between
18" and 34", which is the inside dimension
and alsc the diameter limit of any log
that can pass through the frame.

The weight of the sash varies between

- about 250 kg for a 15" frame with
ingerted blades, and

- about 400 kg for a 34" frame with
ingerted blades.

The stress transmitted by the connect-
ing rod to the lower crogs beam of the sash
will increases

~ with increased weight of the sashj
~ with increased speed (rev./min,)

There is a 1limit to the stress placed
on any piece of machinery and, in this case,
the manufacturers place regtrictions on the
weight and speed as under:

for a 18" frame ... 380-390 rev./min.

for a 24" frame ... 360-365 rev./min.

for a 30" frame ...

TN

iR
]
=
=

é 0 Weight of
1 I the sash
Weight of
the connec
ing rod

Numbexr of,
revolutipns

around 320 rev.min.

4




To the colunme of the sash four gauge
attachments are fastened, one in each
corner. Between these and the outer blades
on either side, blocks or gauges (measuring
bodies located between adjacent blades to
determine the thickness of the sawn timber)
are located. This makes it possible to
align the whole set of blades with screws
fixed in the gauge attachments.

In the four corners of the sash, the
ends of the cross beams are provided with
brackets for the sliding blocks.

The function of the sliding blocks is
to guide the sash into the guides of the
upper frame.

The surface of the blocks is made up
of interchangeable friction plates made of
a low friction, low wear material such as
aluminium blocks with a special bakelite
finish, "pockenholz" or other low friction
material, The aluminium blocks are pre—
ferred for weight and maintenance reasons.

The aim ie to get friction as low as.
possible between the friction plates and
the guides, in order to prevent overheating,
because overheating can cause the guides to
buckle,

The sliding blocks on both sides of
the sash are made in the same way:

- on the infeed side as flat blocks, and

- on the outfeed side, as pointed blocks
to steer the sash in the guides.

So the sash is guided both on the
feeding mechanism side and the driving
gide of the frame.

The system with flat blocks and flat
guides makes adjustment of the sash easier
and the number of surfaces requiring care-
ful clearance adjustment is reduced.

GaugeJ

Gauge
attach-
. ments
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Blades must be fitted into the sash

with an overhang setting, to make the
blade at the upward stroke move away
from the cutting line in the log, which
is continuously fed.

Overhang setting means that the
tooth line is set away from the
vertical and has a slope away
from the log at the botton.

This overhang must be obtained without
fitting the blades so that the tension
line falls diagonally through the blades.

To get a correct overhang, the two
cross beamse are not vertically one above
the other. In relation to & vertical
plumk line through the cantre of the sews
the upper sliding blocks are displaced
towards the front (log infeed) and the
lower sliding blocks towards the rear
(log outfeedg. The overhang is about
50 mm from vertical.




T. Roll Frame and Feed rolls

The function of the roll frame is:

to support the upper and lower
feed rolls;

to create a roll pressure
between the feed rolls

It consists of:

-~ the upper roll frames, one in front
and one at the back. (Seen from the
infeed side).

~ the lower roll frames, one in front

and one at the back. (Seen frem the
infeed side).

The upper roll frame

The frame is supported on both the
infeed and outfeed sides by shafts
attached to the upper frame:

~ on the driving side of the frame,
by vertical holding swinging shafts;

- on the feeding mechanism side of
the frame by locking shafis.

Each upper roll frame is fixed on and can
swing out on the swinging shaft to give
access to the sash (e.g. when changing
blades). Each roll frame carries an

vpper feeding roll.

FTL L SAOAET f‘ =

V——-—-—-"“Ef m
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The roll frame is cast and provided
withs

- a vertical hole A for the holding
shaft on the driving side.

- a vertical notch B for the lock
and the locking shaft on the feeding
mechanism side.

~ two vertical holes B'for the clamps.

= a horizontal hole C for one sprocket
shaft on the driving side.

- two horizontal holes D and D' for
the supporting shaft to the upper
roll clamps.

Each roll frame can be raised and
lowered along the vertical swinging shaft
to make it possible to adjust it to
different diameter logs. This is done
manually by means of the hand-wheel.

The hand-wheel acts on a toothed trans—
mission gear P of which the teeth are mesh-
ing with the corresponding rack of teeth
of the swinging shaft G.

The toothed transmission gear is
provided with a locking device in the form
c¢f a catch H which meshes a ratchet wheel I.

This is placed on the shaft between
the hand=wheel and the gear.

With this device the gear and the roll
frame can be locked in the correct pomition
for any given log diameter. When raising
and lowering the frame the catch must be in
the raised position.
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The lower roll frame

The lower roll frames are constructed
on the same principle as the upper ones.
Since they must give firm support to the
log during sawing, they are fixed vertically.

Like the upper roll frames they
swing outwards. Nowadays they are made of
cast steel for strength,

Each roll frame supports a lower feed
roll. Both the upper and lower roll frame
can be locked inwards, (i.e. the operating
position) by a simple catch on the feeding
mechaniem side of the stand which is then
turned so that it totally encloses the
locking shaft. This also eliminates any
play in the roll frame. The lock is
inaccessible when the saw is working.

The feed ro0lls

The feed rolls are called:
= upper feed rolls
= Jlower feed rolls,

The function of the feed roll is to
feed the log through the frame saw in the
smoothest possible way.

The upper rolls consist of one front
and one rear roll which:

- rotate on shafts mounted in rising
and falling clamps (roll clamps) on
the upper roll frame. Such a roll is
also called a pendular roller.

(In some models the roll shaft is
mounted directly on the rising and
falling r0ll frame - a fixed roll.
The roll frames are adjusted verti-
cally with a hand-wheel and then they
are automatically self-adjusting from
the bottom position.)

Roll stand
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are self-adjusting vertically (because
of the rising and falling clamps) to
small variations in the diameter of the
log. If, however, sawing is done butt
end first, the rolls have to be lifted
by a special device because they cannot
open themselves up from the small end
of one log to the butt end of the next
one,

This lifting is one by means of a
hydraulic cylinder which the sawyer
can control from the log carriage. The
cylinder has a piston mounted between
the pendular roll clamp and the roll
frame. The pressure comes from a
hydraulic pump on the upper side of
the side frame.

(In some frame saws the lifting is done
by pneumatic valves operated by the
sawyer from the log carriage. The
lifting device consists of a pneumatic
cylinder with a piston which is mounted
on the roll frame. The air pressure
comes from a separate motor driven
compressor. )

are driven from the feeding mechanism
by means of a chain, A sprocket is
mounted on the roll shaft on the side
of the feeding mechanism, When the
revolving frame is recessed, this chain
wheel will mesh with a corresponding
chain driven from the feeding mechanism.

The lower feed rolls, one front and one

rear:?

consist of roller sections that are
mounted on a cylinder of cast steel.
These centre cylinders are mounted
vertically, fixed in interchangeable
metal bushes in the lower roll frame.
Because the bushes are interchangeable
there is no risk of the rolls pulling
sideways because of wear in the bearing
boxes.

are driven from the feed mechanism by
means of a cog wheel transmission. On
the side of the feeding mechanism the
shaft journmal of the roll is provided
with chain wheels that mesh with a cog
wheel of the feeding mechanism when
the swinging roll frame is engaged.
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Pattern of feed rolls

The function of the feed rolls has
earlier been described as:

to feed the log through the
frame by rotating,and also

to restrain the log while be=
ing fed to prevent it turning
or moving sideways.

This task must be done under very
different conditions dependent upong

-~ the form of the material

1OG or CANT
that is round that has two
and has small flat sawn sur-
contact sur- faces against
faces against the feed rolls

the feed ro0lls

= +the hardness and surface of the
material; for example, logs with
bark on or off, frozen or un-
frozen timber.

The demands on the function of the
feed rolls aret

- that the timber is not damaged by SR
pressures that leave marks on the Y R

NI S
sawn surface. Ll gt R

f

.2
=71
IL .

- that the log is fed evenly and
pteadily without slipping. Slipping
results in the wrong relationship
between feeding and overhang setting
which results in poorer sawing and
more strain on the blades.
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For the feed rolls to function
properly two things are required:

1. The right pattern for different
conditions.

2. Satisfactory maintenance (as part
of the preventive maintenance system)
of the pattern of the feed rolls.

The roll pattern is made in one

o
of two different ways:

A. a roll core is provided with
patterned rings, or

B. the pattern is cut directly into
the roll.

The roll pattern can, in principle,
be of two different kinds:

— spiked or toothed, i.e. the contact
pointe have been made pointed to
grip the log better and reduce
slipping between log and feed rolls
to a minimum.

- flat or grooved, i.e. the contact
points have been made smooth so as
not to damage soft timber.

In the log frame the spiked pattern is
usually used both for the upper and lower
feed rolls.

Since the stresses are biggest on the
lower feed rolls, these are usually pro-
vided with replaceable spiked rings, often
with cleaning irons between them.

In the cant frame only feed rolls with
a smooth pattern are used to prevent any
roll marks on the surfaces of the sawn
block. These surfaces are normally the
final product surface.

Cant
frame




In frames that are used for both log
and cant cutting, the lower feed rolls are
often provided withe

- onec centre part consisting of spiked
rings.

- side parts consisting of flat rings.

The spiked rings in the centre are
positioned a little lower than the flat
rings on the sides.

The form and pattern of the rolls
depend upon what logs are to be cut and
the climatic conditions, etec., during
which sawing takes place.

2. The maintenance of the feed rolls
must, regardless of their form and pattern,
aim

to keep the pattern of the feed
rolls in good condition.

This is done either by exchanging
vorn rings or by re—cutting or grinding
feed rolls of fixed pattern.




-31 -

8. Feed Mechanism

The feed mechanism is made for con-
tinuous feeding. This means that the
log is fed when the blades are moving
up as well as when they are moving down.
It is done, as has been said before, by
the lower and upper feed rolls.

The feed mechanism consists of a
gear box with a friction drive mounted
on one side stand.

The frame is said to be a right-
hand or left-hand frame, depending on
which side of the stand, right or left,
the feeding mechanism is mounted.

The function of the feeding
mechanism is to transmit a rotating move—
ment from the crankshaft to the feed
rolls,

The friction drive consists of's

« a friction wheel A mounted on a
horizontal shaft, and

—~ two fibre rollers, one upper B and
one lower B', mounted on vertical
shafts.

Both rollers can be moved against the
common friction wheel.

The upper roller B is movable
along a splined shaft and is used for
the feeding. It is automatically pressed
against the friction wheel by a spring
device with a force that increases with
the resistance to feeding. Contact
between the roller and the friction wheel
is made by means of a knob D close to
the frame,

The lower roller B', mounted on its
shaft, is only used for return feeding and
is otherwise lifted from the friction
wheel, It starts to work when a wheel=
handle C is turned, thereby releasing a
strong spring. This spring is mounted
in such a way that it will press the
friction roller against the wheel.
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The function of the friction drive
is to enable the feed rolls to turn at
different speeds.

The speed can be varied from 10 to
40 mm/stroke (with special arrangements
up to 50 mm/stroke).

The speed of the friction roller B
can be adjusted by contact with a longer
or shorter radius of the friction wheel A.

The speed is increased as the
friction roller B moves towards the
periphery of the friction wheel.

The transmission of power is done
as follows:

-~ A belt from a driving wheel
mounted on the crankshaft drives
the friction wheel A.

= The wheel drives the friction
roller B, which then starts to
rotate together with its vertical
shaft E.

- A mitre-wheel gearing F transmits
the rotation from the vertical
ghaft E to a horizontal shaft G.

- On this horizontal shaft G are
mounted both a cog wheel H that
meshes with the cog wheels I of
the iower feed rolls and a
sprocket J that transmits the move-
ment to the upper feed rolls
through a driving chain K, the out-
sides of which mesh with sprockets
L and L', These sprockets are
mounted on horizontal shafts in the
upper feed framrsz,

- The feed rolls are finally set to
work by a driving chain M that runs
over a sprocket N, on one of the hori-
zontal shafts and also over a
sprocket O mounted on the shaft of
the feeding mechanism.
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Feeding mechanism m/Variator

The main parts of this feed mechanism

= 7.5 hp motor A which drives by means
of Ebelts.

-~ the variable drive consisting of two
tapered discs (Band C). These discs
transmit the movement through a Wbelt
D to two other tapered discs (E and F).
These latter discs are mounted on a
shaft G, which is connected to:

- the gear drive H which, in turn,
drives the feed rolls I of the
frame saw.

-~ the 0.25 hp motor J which changes
the feed speed.

-~ the stand K on which the parts of
the feed mechanism are mounted and
which is fixed to the frame by
four bolts.

Both ‘motors are controlled by a con—
trol panel placed on the log carriage or
on a special stand.

It works as follows:

The motor of the feed mechanism drives,
with Vubelts, a shaft L. Two tapered discs
(B and C) are mounted on this shaft. The
inside disc B is fixed on the frame and
cannot be moved sideways.

The outside disc C, however, is mounted
directly on a movable shaft, By moving
the shaft L the position of the cutside
disc C can be changed in the longitudinal
direction of the shaft.

Between these two discs runs the wide
V=belt D. The other end of the belt drives
pulleys E and F on driven shaft G.
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The inner of these discs E is movable
along the shaft. In the longitudinal
direction of the shaft (as meen outwards
from the frame) this disc is spring-loaded
by a coil spring inside the hub and is
therefore always pressed against the out-
side disc. Through this the belt is
atretched.

The driven axle G is in driving contact
with the lower feed rolls I through a spur
gear unit H, The upper feed rolls M are
driven by a chain transmission N from the
feeding mechanism.

The feed speed is varied by changing
the position of the outside disc C in
relation to the inside disc on the shaf‘t.

Through this the belt will run on a
bigger or smaller diameter between the
two tapered discs E and F. Since the
length of the belt and the distance between
the axles G and L are unchanged, the tapered
discs E and F on the driven axle will auto-
matically adjust themaelves to new conditions

by the epring load that acts on the inside
disc.

If the disos B and C are pressed closer
together the belt will run on a bigger
diameter between discs E and F on the driven
shaft. Through this the driven shaft G
will rotate faster than the shaft L.

Since it is the driven shaft ¢ that
is connected with the feed ro0lls

the rotation speed of the feed
rolls will increase when the oute
side disc C is moved closmer to
the inside disc B.
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On the other hand, the belt will

< <
r™un on a smaller diameter if the discs B

and C are moved away from each other. At
the same time, the belt is rumning on a
bigger diameter betweer the tapered discs E
and F on the driven axle.

Since it iz the driven axle G that is
connected with the feed rolls

the rotation speed of the feed
rolls will decrease when the

discs B and C on the axle shaft
are moved away from each other,

In this way the gear ratio between the
engine of the feed mechanism and the gear
box can be varied infinitely in the ratio
of 137. This means that the feeding can
be infinitely varied from 10 to 70 mm/stroke.

The adjustment of the feed speéd is
read on an indicating device placed above
the feed mechanism.

4
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9. Appendix
Bearings
The bearings dealt with in this manual, vizt
- white metal bearings
- needle bearings, and
- gpherical roller bearings

are all radial bearings, which means that they
mainly take up stress working in the radial
direction.

White metal bearings consist ofs
~ a bearing housing, made of one piece;

~ & lining in the shape of a bush or
two—~oup halves;

~ a lubrication device.

The bearing oups are made of brongze, which
can stand a high bearing pressure and a high
number of revolutions.

They are mounted in the bearing housing
with a round fit., Teps and collars prevent
them from turning with the axle

The lining ocast into these bearing cups
ie made of tin, antimony, copper and lead,
This composition metal is called white metal
or babbit,

To fix the white metal properly on the
bearing cup face a few shallow holes are
drilled into the surface, altermatively, it
is provided with a few dovetail slots.

Beoause white metal has a low melting
point, any overheating means that only the
metal lining is damaged and not the bearing.
It is easy to cast a new metal lining.

The movement in a slide bearing is made
while the shaft journal is eliding against the
bearing cups. Friction then ocours but it ies
very much reduced by an oil film oreated between
the two bearing surfaces by means of special oil-
ways.

¥When the shaft starts to rotate in that
bearing it brings with it an oil layer that is
pressed in under the shaf't like a wedge, whioh
lifts the sbaft from the lower bearing ocup. The
faster the axle rotates, the thioker the oil
wedge. Therefore, it is important that bearing
"play"” is big emough to make it possible for
the 0il wedge to grow and 1ift the shaft.

White metal bearing

lubricating
device

bush or cup
halves

bearing
housing

g
L

0il

wWays

white

metal
dovetail . :;mpoai—
slot I \ e on

MMM
0ilfilm
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Roller bearings is the comprehensive term
for oylinder bearings and needle bearings.
These types of bearings consist ofs
= outer ring
~ inmer ring

~ rollers, and

~ holders for the rollers, which keep them
apart and in position.

The bearing pressure ims absorbed by the
rollers, positioned between the two rings.
Roller bearings offer less rolling resistance
than ordinary bearings and resistance is
nearly independent of velocity.

These two types of bearings also require
less lubrication and, at the same time, the
risk of overheating is smaller. Contrary
to white metal bearings, these bearings are
lubricated with grease.

The lower connecting rod bearing and the
bearings of the orankshafit pins consist of
spherical double row roller bearings. The
tWwo rows of rollers have a common spheriocal
roll conveyer in the outer ring, which makes
them self-controlling and able to adjust
themselves to the taper of the shaft,

The upper connecting rod bearing oon=—
gists of a type of needle bearing called

gudgeon pin bearing.

The reason for having a needle bearing
here is that this type of bearing is suitable
when the movements are to and fro, which is
the case for the upper end of the comnecting
rod. Needle bearings slso have good resis-
tance against shock loads.

Since the friction in a needle bearing
is three times bigger than in a roller bear-
ing, it is not suitable for the lower
conneoting rod bearing, where speed and
friction are high.

Instead of rollers the nesdle bearing
has two rows of needles, each needle being
70 mm long and 6 mm in diameter. The
gudgeon pin is holed and serves as a tank
for the lubricant.
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1.

Bodies, Motions and Forces

In mechanics a car or the sash of a

gangsaw is called a body.

The weight of a body or, more
correctly, its mass, is given
in kilograms.

A moving body has a certain
velooity which is defined in
metres per second (or mimute)
or in kilometres per hour.

A change in velocity is calleds

Acceleration, if the velocity
is increasd, and

Retardation, if the veloocity
is reduced.

The acceleration or retardation is the

therefore, measured in a unit that is
meires per second, every second; so it
congists of':

change in velocity (e.g. m/mec) over a
oertain unit of time (each second).

& length unit, and

a squared time unit. There is
a unit for acceleration called
"metres per aecogd Bqua.rgd",
written as m/sec® or m/s<.

-39 -

Mass

It is,
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To make a body (a mass) acoelerate
or retard (accelerate negatively) a force
is needed. The relationship between force,
mass and acceleration iss

FORCE = MASS x ACCELERATION
whioch is writtent F=mx a

wheres

F = the force affecting

the body or the mans:
m = the mass of the body}

& = the acceleration,

The unit for mass of & body is
kilogram (kg).

The unit of force is the Newton.

1 N = the force that givesza. mass of
1 kg an acceleration of 1 m/sec”.

Jo start it moving a high force is
[ pded to accelerate
R it from.standstill

motion.,

The unit for force used to be the
poundal, which was the foroe required to

give an 11b mass an acceleration of
1 foot/sec®. This text uses the metric
Newton.

Any force that acts on a body always
creates a resisting force inside the body.

A body is reluctant to change its
state, whethexr it is at rest oxr in motion.
If it is moving, it is also reluctant to

Once it moves, less force is needed to
keep it-going until one wants to stop it
2 %) g‘--—-l—‘ -—H

o *

change its direotion.

For instance, if the movement of a
car or a gangsaw sash is to be changed in

speed or direction, these bodies will try
to maintain their existing velocity or
direction. These resisting and internal
forces are called inertia forces. They
are given in Newtons.

If one tries to change the velocity or|

the direction of, for instance, a car or a
sash, such bodies will resist with forces
called inertia forces, that are measured in

X

Then a higher force i§ required to,
bring it %o a sta.ndstill.guur S

Newtons,
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What we have dealt with so far are
bodies with inertia foroes in linear move—
ment: i.e. trying to move straight ahead
with unchanged velooity.

If a body, for instance, a weight
attached to a rope, is ewung in a circle
it will, due to inertia forces, try to
move straight ahead, i.e. to move away
from the centre. This type of inertia

force is called centrifugal force.

The magnitude of the centrifugal force
depends on the mass of the moving body, the
radius of the circle and the velooity of
the body. If the veloocity is unchanged,
but its weight or the radius of the cirole
is made two, three or four times bigger,
the centrifugal force will also become two,
three or four times b r. On the other
hand, if the velocity (for instance the
nurher of revolutions per minute) is
doubled, trebled, etc., the centrifugal
force will inorease with the square of the
velocity, i.e. it will become 2 x 2, 3 x 3
or 4 x 4 times greater.

L=
iren R
:

This means in practice that, for frame
saws, it is the rotational velocity, i.e.
the number of revolutions, that has the
greatest influence on the magnitude of the
centrifugal force, If the number of revolu=—
tions is doubled, the centrifugal force is
increased four times.

T
\@—/—1‘{“‘ &

P
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A car has a weight of 1000 kg. We want to accelerate the car from standstill
to a velocity of 72 km/‘hour in 10 seoonds. What magnitude of mass force is required
for this acceleration (presuming that the acceleration is uniform)?

The mass = 1000 kg

The velocity = 72 km/h = 20 m/sec.

The acceleration is:

Velooity = 20 _ 2
Time 10 2 m/fsec

The required force is then: F=mxa
F=1000 (mass) x 2 (acceleration = 2 000 Newton.

Standstill

For comparison we can find out what foroce
is required to accelerate a moving gangsaw sash
weighing 345 kg from bottom dead centre where
it is stationary (at 6 o'clock) to maximum

velooity, which at 330 revolutions/min is equal e
to 10.3 m/seo and takes place at the 3 o'clock Inertia
position, 142 140

Newton !

The acceleration of a sash is not uniform
as the acceleration of the car in the above
example. This makes our oalculations some~
what more complicated. Without going into
details of how the caloulations are made, the
maximum acceleration at the upper turning point
(at 132 o'clock) is 412 m/sec? (see figure nlong-
gide).

The required force is thens 345 (the macs)
x 412 (the acceleration) = 142 140 Newton.
This is the force that is transmitted by the
upper crankshaft bearing. The magnitude of this
force oan be compared with the lesser force
required in the car example.
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2. Stress and 3train

All bodies consist of very small particles called moleoules. Theme are
attached to each other by certain intermal forces in the material itself, so-
called cohesive forces.

When a mechanical part is influenced by outeide forces it undergoes a change
of form or shape, usually so small that it cannot be seen or measured. These
outside forces strive to change the location of the molecules (and so the shape ).
At the same time the cohesive forces inside the material resist to prevent these
changes of location.

The extermal force is called a stress: it is the force on a body exerted
over a given area. The internal force resisting the change of shape is called
strain, and is measured in the same way, a force over a given area.

If the external forces are bigger than the internal ones, a ohange of form
of the material takes place.

If the body recovers its original form completely when the stress is removed,
the change of form ie called elastic.

Depending on the material of the body and the magnitude of the force, a
permanent deformation sometimes ocours. This change of form is then said to be

plast ic.

If the external forces are even greater, the change of form can go so far that
the material will break. This is called fracture.

BOTH STRESS AND STRAIN ARE FORCES THAT ACT ON A GIVEN AREA OF THE MATERIAL,
i.e. THE RELATIONSHIP F, WHERE F IS THE FORCE THAT ACTS ON THE CROSS SECTION A.
A

They are measured in }wiewtcn/nm2 or Newton/cmz.

Note: Strain is a force induced as a reaction to stresst it is independent of the
material under stress., This is distinot from structural st h, which is:

THE ABILITY OF A BODY TO RESIST BREAKAGE OR DEFORMATION (CHANMGE OF FORM) CAUSED

BY EXTERNAL FORCES.

The structural strength properties of a material are usually given as limits
that result in permanent changes of form or breakage. A given body has different
structural strength for different kinds of stress, viz. tension, compression,
tending, etc.

There are three main groups of stressest

1, Primary stress, i.e. compression and a
tension,

2. Secondary stress, i.e. shear, where
the stress is tangential to the stress
(see figure alongside). Twisting
stress -~ torsion is an example of shear,

3. Combined stresses ooour when more than
one strese acts at the pame time, This
group incorporates bending.
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Primary stress: Compression

The figure to the right shows a part
under compression.

A compression in any material is
calculated by the following formula:

The compressive force
Sectional area of rod

Compression =

Compression ocours in a saw frame
in the following places:

~ In the columms of the sash due to

the tension from the inserted saw—
blades.

= In the oonnecting rod when it
reduces the downward movement of
the sash, roughly between 9 and L 2 __
6 o'clock, where compression is — b
greatest. (See figure and i
appendix). -

~ In the oomnecting rod when it

accelerates the sash upwards,

roughly between 6 and 3 o'olock.
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Pr stress: Tension

The figure to the right shows a part
under tension,

The tension in any material is cal-
culated by the following formulas

. The stretchi force
Tension = ot iomal ares of ihe Tod
Applied to the above exmmple:

1 N/cm2

T = 1 Newton

1

For a saw frame the biggest tension
stress is in the connecting rod:

=~ vwhen the velooity of the sash going
up is being reduced (retarded), which
is roughly between 3 and 12 o'clock
as it heads for the upper dead centrs,
where the tension in the connecting
rod is greatest. (See figure and
appendix., )

= when the connecting rod pulls the
sash dowmwards, roughly between 12
and 9 o'clock.
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Secondary stresss Shear

The figure to the right shows a part
under shear stress,

These stresses arise when the acting
forces occur in the planes of the surfaces
concerned, so that two adjoining surfaces
are pressed paat each other, as when a
pair of scissors are ocutting.

This is often the case in riveted
joints. In frame saws shear stress
occure in the rivets at the base of the
sawblades.

Shear stress is oalculated by the
formula below:

The shear foroce
Area of the
shearing material

Shqar ]

AP W T W T WA MR W R R A1
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Secondary stress: Torsion

A special form of shear is twisting
usually called torsion.

This stress occurs when, for
instance, a shaft is subjected to a
turning movement, for exsmple, when a
screw or bolt is tightened.

Imagine a shaft consisting of an
infinite number of thin discs.

If such a shaft is turned, all
these discs will turn slightly, which

results in shear stress between the
discs.

This type of shear is called torsion.
The figure shows how torsion increases
from the centre of shaft towards the
periphery.

Because of this, shafts can be
made hollow without significantly
reducing torsional strength, yet
markedly reducing weight.

Torsional strength is proportional
to the cube of the diameter of the shaft.
If we double the diameter, the torsional
strength will increase eight times, which
means that we can increase the twisting
force eight times without increasing the
stress on the shaft.
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Combined stress: Bending

Bending streeses occur if, for
instance, a bar is under pressure
perpendicular to ite centre line.
Bending stresses are composed of both
tension and compression.

-~ At the centre line the stress is
Zero,.

= Above the centre line there is
compresaion.

= Below the centre line there is
tension,

To calculate the magnitude of the
bending atress is complicated and it
is not pursued in thie manual.

A practical example, however, can
assist our understanding.

It is much easier to bend a ruler
as shown in version A in the figure,
than as showm in version B.

We can see that the measure H
(taken in the same direction as the
bending force) is more important to
bending resistance than the measure B.

These two factors, i.e.:

- the relationship of stress
around the axle beam centre;

= the influence of the measure H
on the resistance to bending,

are behind the design of the I-sectim
beam, or I-girder.

Version A

Version B
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Phen constructing the I-girdexr the
aim is to make the waist=line:

~ "narrow (measure B) to reduce the
amount of material in those
gections where it is not needed
(the stress is minimal in the
centre line), and

- high (measure H) to concentrate
the mass of material as far away
as possible from the beam centre,
thereby looating as much material
as possible to sections where the
magnitude of tension and com-
pression is Btrongest.

A given cross sectional area (see
figure) of differing distribution,
illustrates in this series of drawings
how the structural strength of girders
can vary. We have obtained a bending
strength in d) more than three times
stronger than the original one in a).

I - 2

|
I wd

a) breakload

26 000 KG

Weight

1,275

1

C) breakload

45000 KG

KG/CM|in all alternatives

129

.

125
25

b) breakload

40 000 KG

250 150

d) breakload

80000 KG
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In a saw frame bending stresses
occur in the conecting rod due to
inertia that originetes when the lower
part of the connecting rod is foroed to
follow the rotating movements of the
crank shaft journal. These stresses
arez strongest at the upward stroke at
3 o'clock and at the downward stroke at
9 o'clock, (See figure and appendix,)

The oconneoting rod must therefore
bes

= a8 light as possible to reduce
inertia.

- a8 strong as poesible to resist
bending stress,

For these reasons connecting rods
are I-shaped in the cross—beams due to
stress from sawblade tension (about
70~90 000 N/blade) and also from the
inertia of the sash and the connecting
rod (about 150-20C 000 N).

For the same reasons, applied to
the construotion of I-girders, oross-beams
are made deep (measure H) in order to
obtain the greatest bending rigidity.




-51 =

Combined siress: Comreasionand Bending

Another example of multiple siresses |¥°
is that which exposes & body to both com=
pression and bending strains.

If a bar (for instance, a comecting
rod) is long in relation to its cross-
section and comes under influence of a
compresgional strain, the direction of
which is not completely in line with the
centre line of the bar, the bar will bow.

If the stress is high enough, the bar
might finally break.

Strains in a Comnecti Rod due to Tension, Compression and Bendi

[ "I'ota]

~
A

\ Tensi

LN

¥
=
=
-
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In a saw frame the greatest risk of
this stress is in the connecting rod.

The risk of damage occourring is
increased if, at the same time, bending
forces are present in the connecting rod.
As previously explained (see also appendix)
in certain positions the connecting rod
is subject to bending stress.

As can be seen from the figure, the
maximum compression occurs at B.D.C.
(6 o'clock), and decreases to zero at
3 o'clock, Maximum bending ocours
between 3 o'clock and 2 o'clock.

The greatest risk of the combination
is between 5 o'eclock and 4 o'clock on the
upstroke. (Figure and appendix. )

Compression
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3. Static and Dmamic Stress

The force creating stress on a body
can be of two different kinds, statioc or

dynamio.

A static force maintains the same
magnitude independent of time. If the
force is increased, lreakage will
eventually oocour. The actual foroce at
which the material will fracture is
called the breaking foroe and it ocours
at breaking point.

A dynamic force is charaoterised by
the fact that the magnitude of the foroce
varies (pulsates) between two extremes,
whioh means that the strains within the
body also vary (pulsate) in the same way.

If a mechanical part comes under the
continuous influence of a force that
pulsates repeatedly, fracture might occur
in spite of the fact that the magnitude
of the force may be considerably below
the static breaking point of the parti-
cular mechanical part. The pulsating
stress finally strains the mechanical
part so that it reaches the fatigue limit
of that material.

Statical

i

Fatigue 1limit(} O
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The fatigue limit of a material is
{he maximum static and dynamic siress
that can be put on a material without
an unlimited number of pulsating stresses
causing breakage.

The fatigue limit of material is
always well below its break% point.
For materials frequently used in

mechanios the magnitude of permitted
stresses are kmown and tabulated.

One of the best examples to be found
is the alternating temsion/compression in
the connectingz rod and the lower crosse-
beam that is alternatively pushed and
pulled.

The design of mechanical components
under dynamic stress is always much
heavier than corresponding parts under
gtatic stress only.

Thig is the reason why the lower
oross beam is so heavily dimensioned.

Another example of a component subject

to fatigue is the orankshaft, which, in
addition to torsion, is slso under bending
stress oocurring each upward and downward
movement of the sash and the connecting
rod.

Referring back to bending stress,
the upper half of the crankshaft is in
tension and the lower half in compression.
(See figure). But, as the crankshaft
rotates, the part that was in temsicn will
develop compression half & turn later.

For any given point of the crankshaft
the stresses are constantly aliernating
from tension to compressiont & typical
example of a component subjeoct to fatigue.

ik
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4. Factors that influence Structural
Str h

There are many different factors
that influence the structural stremgth
of a component, particularly against
fatigue.

Some of the most important are:

Concentrated strains

Sharp cormers, holes not properly
drilled, different types of niocks, hack
and uneven surfaces result in strains
locally concentrated.

These cause abrupt restrictions in
the transmission of force through the
component. Thig leads to stresses
greater than those only due to the
reduced sectional area of the nick.

The surface of machine parts under
dynamic strain must therefore have all
ocorners and edgers well rounder, i.e.
with large radius. (See figure.)
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Surface quality

Bodies with polished and ground
surfaces demonstrate more resistance
and strength than bodies with rough,
uneven surfaces.

Corrosion

N
prp

Rust and other chemical corrosion
reduces structural strength considerably

FRA . A
SV s
“Fryyay

This is corrected by surface
conditioning, painting and the use of

rust proof materials.
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Heat {reatment

A metal part that has been repaired
through welding uwsually has a lower
fatigue limit due to:

-~ unfavoureble structure of
the weld material.

- built=in heat stress in the
material, following the welding.

Firstly, (figure a) the weld material A
as well as the surrounding original
material B, are heated up during the
welding procedure above the temperature
at which a structural change takes place
in the materials.

In this, followed by uncontrolled
cooling of A and B, a zone C usually
results which is stiffer and more brittle
than the original material B, which
reduces its fatigue limit (figure b).

In order to retain the structure and
improve the strength of the material in
the weld joint, amnealing is practised.
This means that zones A and B are heated
up to 750 = 850°C (depending on carbon
content) for half to one hour, followed
by cooling in normal air. (Electric
welding, however, does not normally
require this procedure.)

Secondly, when welding a given part
(see figure c) the material heated at
point C tends to expand. The rest of the
material B is still cool and does not
expand, but rather prevents expansion and
strives to press together the material of
the C zone which is plastioc and workabhle
due to high temperature and therefore
causes bulging (figure d). Expanding and
compressive forces more or less eliminate
each other and the frame remains rectangular
as long as C material is hot.

An example of how heat
stress can occur when a
machine foundation is
welrded together at point c.
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But then the component ocools off, the
material around C contracts, which results
in stress and shape change. To eliminate
this, the component must be heated up in
one of the following three different ways:

1. The material at G is heated up to
approximately the same temperature
a8 the material at point C. This
creates a vniform expansion and
oompression.

2. The whole part is heated up to 5-600°C
during the welding, which makes the
material plastic so that stiress is
eliminated, so-called hot welding.

3, The whole part is stress~relief
annealed at 5~600°C within a few
hours after the completion of the
Welding-

Note: Welding of more complicated parts
should be left to experienced
workshops,

Checks

As we have seen, the sash is under
significant stresses and some components
are more subject to fatigue than others.
To ensure proper functioning of the frame
eaw, these vulnerable partss

the lower cross~beam
the connecting rod
the crank pin

the oranks

must be checked regularly and given
meintenance,

Incorporate checks into the preventive
meintenance programme
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Upper

guides

5. The Movement Mechanism of the Prame
Saw

contascan 3]
eSS
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The oscillating movement mechanism
of the frame saw is based on orank motion,
i.e. a rotating movement is converted
through a connecting rod into a to-and-
fro movement.

'j'""'“'j"g;g

The figure is an explanatory sketch
of the moving perts of a frame saw where:

A = the centre of the crankshaft
Lower

B = the centre of the orank pin guides

3
e
L .

Lower

C = the centre of the sash pin.

= . 3
= .

AR
AN

Point A rotates at an even speed which is
the number of revolutions of the frame
saw, for instance 350 r/min.

‘

N
P
L 68 N

Point B will then describe a circle around
point A, This is done at an even speed,
a8 B is directly linked to A.

wimen ot e
| sash

Point C is given a movement that is ]
identical to the movement of the sash as Connecting rgf
it can be regarded as a part of the sash,

At the same time it can be regarded
a8 a part of the upper connecting rod
bearing and the distance that it travels =
the length of the stroke of the sash =
(in our case) 600 mm. As the sash is
steered in its guides, the rotating move-
ment of A and B is transformed to a move—
ment up and down,
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During the movement of point C the
gpeed at which it travels and ite direction

vary.

The figure shows the speed of point C.
The horizontal axis has been divided into
the 12 points of the clock face. The
vertical axis shows the apeed of C at a
certain clock face position of B.

The speed is at its lowest, i.e.
0 m/min ats

~ top dead centre (TDC), i.e. when B is
at the 12 o'clock position and at:

-~ bottom dead centre (BDC), i.e. when
B is at the 6 o'oclock position.,

The speed is at its highest during:

= the downward movement when B is at
the 9 o'clock position and during

= the upward movement when B is at
the 3 o'elock position.

As the speed of movement of the sash
changes during one revolution of the
crankshaft, this means that the sash is
alternatively accelerated and retarded.

The figure shows the acceleration of
point C. It indicates that the
acceleration

-~ is greater at the TDC and EDC, or
the turning points, when point B
is at 12 and 6 o'clock positions
and that

-~ acceleration is greater at the
upper dead centre (point B at
12 o'clock) than at the lower
dead centre (B at 6 o'clock).

Velocity of Sash

Acceleration of Sash
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6. Forces acting on the Sash, the
Connecting Rod and the Crankshaft
Journal

The sash and the lower cross=beam in
particular are under forces that originate
from:

= the moving parts of the frame saw
(sash, sawblades and parts of the
connecting rod), particularly the
acceleration and retardation of the
sash

- the cutting force at sawing.

With inserted blades an 18" sash
weighs around 245 kg, a 26" sash weighs
345 kg and a 34" sash 400 kg.

The upper end of the connecting rod
moves up and down like the sash., There-
fore a certain part of the mass of the
connecting rod (around 55 kg) can be
added to the mass that moves upward and
downward.

We have seen earlier thats
Force = Mass x Acceleration.

In this case, the total forces can
be calculated by multiplying the
acceleration of the sash at different
positions by the weight of the sash plus
the weight of the sawblades and the
hangers plus 55 kg of the connecting rod.




By their weight the fitted sawblades
inocrease the forces but they also influence
the sash because of the fitting tension
which can be 70,000 N or more for each
blade, A frame saw that holds 9 blades
thus has a fitting temsion of 630 000 N
in total. Apart from these forces, the
sash is also subjeoct to outting forces
that arise from sawing.

These forces, at least the ones that
act at right angles to the scwblades,
inerease with the square of the feed
speed, The stress on the blades is,
strangely enough, greater while return—
ing than while sawing.

When sawing a 40 cm cant at a feed
speed of 33 mm/stroke, the force that
originates from feeding is 2 000 N at
return sawing just after the turn of the
stroke at the HDC.

Under the very same cant sige and
feed speed, the foroe at the cutting
movement is biggest just before the EDC
and reaches 1 400 N/blade.

The connecting rod is subject to
forces that consist of:

= forces from the upward end downe
ward moving parts (sash, blades
and part of the connecting rod).

- outting forces at sawing.

- inertia forces.

The first two of these inertia
forces have already been dealt with.
Here we discuss the third group of
influencing forces,
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When the lower end of the connecting
rod is rotating it is influenced hy forces
of inertia that strive to bend it.

These forces are spread along the
conneoting rod but, to make it simple,
we can assume that they act from one
point only, situated one-third down the
length of the connecting rod from the
centre of the orank pin.

The connecting rod is under maximum
bending stress at this point. How the
inertia forces that act on the comnecting
rod change their size and direction at
different positions of the crank pin is
given in the figure alongside.

Frem this figure we can see that
these forces are zero at the turning
points (12 and 6 o'oclock), while they
reach their greatest at a point situated
roughly where the comneoting rod and
the radius of the flywheel form a right
angle, which ocours just before the
3 o'clock and just after the 9 o'clock
positions,

As indicated in the appendix, the
other stresses on the connecting rod,
tension and compression are esmallest
when the bending stress is largest.

But on the other hand, temsion and com-
pression increase when bending decreases
towards the dead centres,
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The crankshaft jourmal is subjeot
to all these forces, transmitted to the
crank pin through the lower comnecting
rod bearing. The biggest force acting
on the connecting rod bearing oocurs at
the upper dead centre, i.e. the 12 o'clock
position,

The whole of this force is not trans-
mitted through the crankshaft bearing to
the base plate and the foundation but is
reduced through counter balancing of the
flywheel,

Flywheels are made with permanent
counterwaights placed on the opposite
pide of the crankshaft from the crank
pin, which shifte the centre of mass
towards that side., The distance from
the centre of mass to the centre of
rotation is thus modified so that all
the rotating mase forces eliminate each
other as much as possible.

As shown in the figuress

= (1 is the centrifugal force
of the rotating part of the
connecting rod, the connect—
ing rod bearing and the orank
pin, while

= (2 is the centrifugal force
of the eccentrically placed
counterweights of the two
flywheels,

If these two centrifugal forces
(C1 and C2) have the same magnitude,
C2 will counterbalance Cl.

When the orank pin is at the 6
and 12 o'clock positions, the upward
and downward moving inertia forces of
the sash and part of the connecting rod
alternatively put compression and
tension on the lower connecting rod
bearing. (Appendix)

Counterweight

Extra ‘
Counterweight Counterweight

cz2

Tension

Compression
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These up and downward acting
inertia forces can be reduced, however,
if the force C2 is made bigger than
the force Cl.

Part of the up and downward force F
which is transmitted through the connect—
ing rod from the sash and the up and
downward moving part of the connecting
rod will then be counterbalanced verti-
cally. The force F, however, is zero
at the 3 and 9 o'clock positions,

C2 can be increased by melting lead
into specially provided holes in the fly-
wheel,

To obtain the bhest results from the
counterbalance, the size of the lead

weight must be tested individuallx for
each frame saw,.

The out-of-balance that this creates
in the flywheel will cause forces that
do not counterbalance when the orank tap
is in the 3 and 9 o'clock poeitions
where F = 0, This will cause some
horizontal vibration but these are less
than those that would occur if no balanc~
ing was done of the flywheel, The up
and downward forces would then create
very strong vertical vibration.,
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T. The Cutting Conditions of the Sash

A. cutting

B, Less icient cutting
C. Wood crushing

D. Return sawing

E., Free wheeling

F. Middle of the stroke -

i.e. where cutting
potential cannot be
maximized.
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Tools of Operat Tools of Helper

Wrench

er

Overhang sett

er with
CoJem@| extension

- ro

= s g

Bottom hangers

-

T ]

—— " JE(:

PART IJI -~ SETTING SAWBLADES INTO FRAME SAW SASH

1. Removing blades from the 888h seeecesscvsccscccassssvosanss [0

2, Setting blades into the H888h seceiececcccssnsencosvansavssss 1
Inserting hBNZers ce.cceacecssssoveessnsssssoescsssnsonsenss 1
Inserting 8awblades sesesescvsvossecscscscacssncssanacncssse 2
Inserting DloCkS .ceceescccosscsvcacacsssscssssscacanssonsss 13
Adjustment of overhang setting scscececssscecsascescnsnsnee T4
Setting right angle of a set of sawblades ..ecesvececcescee TH
Plumbing in a set of 8awblades ecesececcsccssccsnnccnsssces 16

Adjustment of splitters. (Knife guides.) veeesesessceceeee 77
Safety equipment 'E N NN NNE N NN NN NN NN NN NN N RN BN B 78
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The setting of blades can be divided into two main parts:
Removing blades from the sash,

Setting blades into the sash.

Here the two jobs are described in sequence, as performed by an Operaior
(usually the sawyer or sawdoctor) and a Helper.

The sash must be securely locked in its upper position. Front upper
and lower roll frames must be open. Switch off the current,

OPERATOR HELPER
Operator Helper

is on the out-feed side
of the frame elevated
on a board that has
been placed between the
knife guides to enable
him to loosen the top
hanger.

stands in front of the
sash.




1.

3.

4-

OPERATOR

Loosens upper and lower
block attachments on the
right-hand side, the upper
ones just enough for blocks
to remain in place,

Knocks away right lower

support block. Then
takesaway other blocks
one by one from right to
left, so that the blades
are completely free.

Collects two or three
blades together and pulls
them out of the bottom

hangers,

Takes the blades and puts
them in the sawdoctor's
box.
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REMOVING BLADES FROM THE SASH

2.

4.

HELPER

Loosens each hanger in
three steps (otherwise
there is a risk of
breaking the hanger on
the last blade). Starts
with centre blade. Con—
tinueson alternate
sides with each step.

Right order of
each step

Knocks away left upper
support (seen from the
Helper's position).
Takes away the blocks
one by one from left
to right. Meanwhile,
keepsremaining blocks
in position by push—
ing side of last

blade against them.
Collects the tops of
two or three blades
together (the same as
the Operator) and
pushes the blades out
from top hangers.

Checks blocks. Discards
if damaged. Cleans un-
broken blocks and puts
them in their respeoctive
boxes.

The blades have now been removed from the sash.




OPERATOR

2. Checks hangers and makes
sure the contact surface
and the blade hooks are
straight and parallel,

“the rivet is fixed, the
opening between the
blades corresponds to
the thickness of the
blades and that there
are no indications of
fractures.

3. Puts the bottom hangers
through the lower cross
beams from the top down-
wards (with the attach—
ments first). Then
turns them one—quarter
of a turn to make the
attachments come into
contact with the lower
side of the beam and
lock into position.
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SETTING BLADES INTO THE SASH

Inserting the hansers

HELFER

1. Cleans the cross beams
from sawdust, etc.
Brushes carefully, or
preferably uses com=
pressed air. If a wear—
ing plate is used on top
of the upper cross bean,
checks that it is in
the right position.

2, Checks the hangers and
makes sure the contact
surfaces and blade
hooks are straight and
parallel, the rivet is
fixed, the opening bet-
ween ‘the blades corres-—
ponds to the thickness
of blades and that there
there are no indications
of fractures.

3, Puts the top hangers
through the cross beam
from the top downwards.
Then turne them one-
quarter of a turn so
that the hanger wedges
are straight across
the beam. Turns the
eccentric lever a
little more than half-
way down to make it
easier to slip on the

spanner,




1.

3.

Since blades are positioned as above
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Inserting the sawblades

OFERATOR

Takes the blades one at a
time carrying the blade at
the back with the laft

hand and belancing it with
the right hand, holding

the front at the bottom,
(the teeth facing Operator).
Passes upper osnd to the
Helper.

Inserts the bottom end of
the blade into the left
bottom hanger. Then con=
times with the rest of
the blades,

Ingert from left to right.

HELPER

1. Takes the blade by
grasping upper end
with the right hand,
Holds the hanger with
the left hand,

2. Inperte upper end of
the blade into the
corresponding top
hanger. Adjusts the
wedge in the top
hanger so that the
blade is looated in
the hanger. (If the
blade is "standing"
free it could fall
forward onto Operator.)

When all the blades are inserted, position the
blades (the hangers) sideways to the approximate position they will have later
vwhen the blocks are inserted.

Adjust the blades in the
bottom hangers in the
direction of mawing sothat

- the outside blades
are a little for—
ward of the centre
blades, i.e. they
will cut first.

= the blades are
placed symmetrically.

Outer blades Low
put forward crol

4

Feeding

3. Adjust the blades into
the top hangers in the
same way as the
Operator does with the
bottom.

er
Be

same

1ata.ncj

- the whole set of
blades is perpendi-
oular to the
direction of sawing.

- the fitting tension
will be correct in
the blades.

width a rule on positioning is

poseible centre of hangers should
in figure, or the front of the hanger

and are often of different
diffioult to state. As far as
coincide with a line as shown
be in line with gullets.
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Insertigg of blocks

OPERATOR HELPER
1. Inserits with the left hand 1. With the right hand

the lower left support
block (i.e. on that side
where the block attachments
have not been touched and
are therefore at right
angles ).

With the right hand presses
the free bilade against the
block so that the bottom
hanger is correctly posi-

support block corres-
ponding to that of
the sawyer. Presses
the blade with the
left hand against the
block to keep it in
place. Taps the
wedge with the hammer
8o that the blade is
stretched a little -

%i‘ l inserts the upper
7

;:‘l’ge‘iina;“liuz:‘f block is the blook is then
fixed and stays in
Contimies until all the poeition by itself.
blades and blocks are in- (The top hangers are
serted. Finally inserts now posiiioned a
the last support bloock, little to one side.)

Continues like this
until all the blades
and blocks are in-
serted, Finally,
inserts the support
block.

The last support block is often a bit bigger than the distance allows. If the
difference is small the support block can be tapped down (the Helper drives his
block upwards). If the difference is big, the bloock attachment must be une
soreved, Never force the last support block with heavy blcws. The support
block could become deformed and be pressed so hard that later adjustment will
be more difficult.

2. Tightensthe upper block 2. loosens the eccentrics

attachment a little when Steﬂ__u 2 ?igggcgrgggp of the top hanger a

little and adjuste the
position of the top
hangers sideways so
that they are directly
in line with the blade.
Then completes the
first step in the ten~
sioning of the blades.
At this stage also
adjusts the hanger
wedges, Startswith
the outside blades

and works alternately
from left to right
towards the centre.

all the blocks are in-
serted so that they do
not fall out.

At the pame time, adjusts
the blocks sc that they
are all in a horizontal
line together.
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Adjustment of overhang setting

OPERATOR HELPER
1. Adjusts the right overhang A If the overhang
getting on the overhang setting already
setting board. Holds the adjusted is too
board against one blade at small, gently taps
a time, presses against out the blade at
tooth line and taps with . upper end.
the hammer at upper end of '§
blade in the direction of a
sawing, so that the right w] Infeed Direction
overhang setting is : —_—— of sash
obtained. ,§ movement
)
Overhang

At this stage the blades must not be stretohed so much that they risk damage
or that the sireiching platea of the blades get joliesd.

2, Taps top hanger
wedges to achieve
a slight stretoh-
ing of the blades.




1.

2.

4‘
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Setti right le of a et of sawblades

OPERATOR HELPER

Puts the aligning edge on the
bearing pivot of the frame saw
stand. Pute the mligning T
square on the aligning edge.
Checks by moving it against

the sides of the blades that the
the blades are at right angles
to the edge (i.e. parallel

to the T square).

If the set of sawblades is not
at right angles, adjusts the
angles by tightening the front
and back screws of the block
attachments differentially.

Do not use any force which

might result in a deformation

of the blocks without the

blades reaching the right
position. Then it would be
difficult to continue setting the
angles of the rest of ihe blades. [N

Hhen all the Dblades are at
right angles, tightens the
right-hand side block attach—
ment but makes sure that the
setting does not change
during tightening,

3. Loosens the sash
and pushee it to
bottom dead

centre.

Checks the angle of the blades
in the same way as in 1 and 2
above, when the sash has reached
the lower position. The adjust—
ment is made with the upper line
of blocks,




OPERATOR

1. Holdsthe T square
againet the aligning
edge with one edge
oi Lhe BYuATE GLiES
to one side of a blade.
The set of mawblades
will be vertical if
the side of the blade,
when making its move—
ment up and down, is
always at the same die-
tance from the fixed
measuring point, If
the distance to the
8ide of the blade is
not the same going up
as going down, the
upper block row must
be adjusted sideways.
Loosens both screws
equally on that side
of the block attach-
ment where the set
of sawblades needs
adjusting and corres—
pondingly tightens
both serews at the
other block attach~
ment, The set of
blades will move in
the right way.

Plumb
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in a set of sawblades

Tighten— "
both secxr both

Loosen

Qrdningsfolid
StEQL i ve.-rr? stelg
/\a} 13 5 a2
Y
|
v A - - -'. !- -

HELPER

l. Pushem the frame to
make the sash move
slowly up and down.

2, Tightens the get of
blades in stages.
(Steps 2 and 3). Starts
with the outside tlades
and works mlternatively
towards centre.
Tightens centre blade
last in every step. If
sawing does not start
until following day,
delay tightening until
sawing is to start,
thus avoiding cross-
beems and bledes being
under pressure for an
unnecessarily long time,
It is esmential that
all blades are equally
tightened or load on
cross beams will be un—~
evenly distributed and
result in curved sawing.
Checks strain in blades
by pressing each blade
hard with hand,
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Ad justment of splitters (kmife guides)

OPERATOR

Putsthe aligning edge
against inside of one of
the blades sawing the
main yield. (Note: For
cant frames put the edge
along the inside of one
of the outside blades

of the cant boards).

Indicatesby signs already
agreed upon how Helper
must move the splitter
80 that it bears against
the inside of the align-

ing edge.

Repeats this procedure
with the othersplitter.

Checks adjustment once
more, see above.

o

amsil

3.

4.

HELPER

Loosens the
splitters and
moves them a
little together.

Moves the
splitter as
directed by
Operator sothat
it bears against
inside edge of
aligning edge.

PFixes and locks
splitter.

Repeats this
procedure with
the other
splitter.
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Safety equipment

A newly sharpened blade is easily
damaged even by gentle nudges and bumps.
Contact with other objects can damage
both edges and teeth setting. o

A

I

To avoid damage, the edge can be T
protected by strips of plastic that are

placed over the teeth,

Even more easily damaged are the
hands of the Operator, which can be cut
when blades are handled, espeoially when
the Operator is inserting blades, blocks
or tightening the block attachments.

e

By using the plastic strips the
Operator is protected during the whole
procedure, except when the overhang "I””
setting is adjusted. The strips are ”
easy to put on and take off.
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-9 -

. (5 %
BN ;-‘;_.:'i':;?,i

R SRR B

PART IV - HOW TO FEED LOGS INTO

Cant Sawing PrincipleB seeecessssscssesscscscssscssccessssssnsse
Sawing Symmelrical LogB sessesssesescscssssssssccsesnsscscscscos
Sawing Logs with Form DefectB ceveeesssoncssssscsncsososssanancse
3.1 Crooked LOEB ceceveorssnsesscssscaconassoonnssessescascses
3elel  Straight Sawing secececseccscecscacescroscecsossnes

30142 Curve SAWING sevesesseserssssaccsssnscsansacsconses

3.1.3 A Comparison of Straight Sawing or Curve Sawing ..
Jela3.l Straightness sieveeeccecesvsacsssscssses

3.1.3.2 Positioning of the Pith sceeevesvnosssss

3ele3.3  Wane .eseecevsccecassnevsaccanscassnnnne

3.1.3.4 Practical PerfoIrmance cseeecscecsccscass

3.2 Logs with Irregular Cross SeCtionS eceecesescesecccscnscves
3e3 OVal LOZB eeeeescecacscnannncscannnsssancsscsnsassansnssnas
Sawing Logs with Bole DefeCt8 seseececcsscvscevassnscascnncancas
Sawing Logs with Heart ShakeB seiesecscecsccscoscencassscanraces
Sawing Logs with Quality DefecCtsS eeseeesessecscscscscrscsscocses

8o
82
84
84
85
386
86
87

87
87
87
88
90
91
91




- 80 =

1, Cant Sawing Prinociples
The principles of cant sawing coneist of two steps (figure 1).

Step I. The log is edged in the log frame, which gives
a oant and one or more boards on each side.

Step II. The ocant is resawn in the cant frame which gives a

main yield of planks, and a number of boards on
each mside.

The main yield has now been block sawn, i.e. the sawblades have
touched all four sides and normally can be marketed as they are.

The boards from both steps are further processed in one or more edgers.

The cant to I

L/

Tresawi Resawi
f. ng ng

Fig.1
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The sawing is usually done in two frames, one log freme saw and one cant
frame saw, which operate one after the other.

The sawing, however, can be done in just one frame that is set up
periodically for edging or resawing. In this case, the cants must be piled
up between the two operations.

When processing the logs,
- & good result both as regards quality and quantity.
- the highest possible economic yield.

The logs must, therefore, be correctly fed into the frame saw.

The log can be ofs
= different size and tree species

- different form and quality, (see figure 3)
and muast be treated accordingly.

When the log sawyer or cant sawyer
has each log or cant before him, he must
make an assessment quickly and position
the log, or the cant, for the sawing
procedure, to ensure the best result

posBible.
Fig.2

Once the sawblades have started
to cut into the log, there is no
posBibility of making any adjustment.
Such action might very well cause a
breakdown. (See figure 2 and 3.1.2 -
Curve Sawing).

IJanmed against the

Centre line of
\Iaet of blades

Result of trying to move log sideways
after sawing has started, ®
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Symmetrical log

Log with quality defect

Fig.3

Cant resawi

2. Sewing Symmetrical logs (Figure 3)

A symmetrical log

-~ is round and straight without any
form defeotis}

« has quality faults in the form of
knots distributed evenly in number
and size,

Infeed Rule for Symmetrical logs
in log and Cant Frame:

?’_centre line
Jof log

Centre line of log or the cant
shall ocoincide with centre line
,of the set of bledes. (Figure 4).

; Centre
R line of

cant /

Exception to rule: If, for instance,
too small a log for the actual
setting has been included, the sawn
surface of the cant may be too small )
4

)
{

for the main yield.. (1
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Figure Sa shows this case where the
sawing procedure has followed the rule,
i.e. the centre line of the cant follows_
the centre line of the set of blades.
Both planks have got wane,

Figure 5b shows a side movement of
the cant so that the two centre lines
do not coincide.

This has resulted in one of the two
planks being fully edged. The other
one has got more wane but, due to the
natural taper of the log, not markedly

longer.

One drawback here, however, is that-
the full edged plank has become "pith-
included®, In some species distortion
on drying is often worst in pith=
included planks, therefore their value
may be reduced. (See figure 5¢).

Before aligning a straight cant JFull edge
with a sewn surface which is too sm&ll,
one should bear in mind thats

-~ in some species the sideways move—
ment {figure 5b) must not become
80 big that excessive distortion
or pith oracks appear when the log
is driedj

Fig.5 b
- alignment following the basic

rule (figure 5a) is recommended

when the log is of such a quality
that knots, decay, blue stain, etc.
make wane acceptable.

Fig.5 ¢
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3. Sawing logs with Form Defectis
3.1 Crooked logs

The most common form of crookedness
is "gweep" or "long crook!., The sweep
may not, according to previous Swedish
log quality standards, exceed 25 mm for
each 1,5 m. A 4.5 m long log could
therefore have a maximum.even sweep not
exceeding 75 mm. (See figure 6).

Infeed Rule for Crooked Log, log Frame:

Turn log so that the sweep is on
downward side. (Seen from side
in figure 7a). Then align log
so that its centre line coincides
with centre line of the smet of
blades. (Seen from above in
figure Tb).

’
The cant from a crooked log sawn in
this way is crooked but the surfaces are
evenly sawn. (See figure 8)

Infeed Rule for Crooked Cant, Cant Frames

Align the cant and saw it so
that main yield just falls
within sawn surface on inside
of the sweep. (See figure 9a).

Tven sized
crooked sawn

Sant boards within
sawn surface of

Saw cuts
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If one does not follow the rule and saws insiead iu sccordance with figure 9b:
- wane will appear in the middle of one of the main planks but

-~ at the same time the amount of wane at the ends of the other
plank will decrease.

If the quality of the log is low because of lmots, blue stain, etc., suck a
sawing approach may be recommended., (See figure 10).

Fig.9b

The rule is that the main yield should fall within the sawn surface in the

inner sweep. If this rule is followed, resawing in the cant frame can be done
in accordance with either of two principles:

3.1.1 Siraight Sawing

The cant is sawn straight, i.e. it c
is fed through the frame so that the
blades make straight cuts. The aligne
ment is then made as indicated in
figure 11.

The main yield should then fall
within the sawn surface of the block,
at the points A and B, and the middle
cut should fall within the sawn surface
in point C.
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3.1.2 Curve Sawing

The cant is sawn curved, i.e. it
is fed so that the saw cuts foliow the
sweep of the cant as in figure 12,

The possibility of doing thim in a
cant frame is limited depending on:

- the distance between the knife
guides and the blades. (The
closer they are, the greater the
posmibility. )

~ the length of the knife guides;

— the distance between the separating
plates for the main yield.

Fig.13 - Procedure for Curve Sawing

Pogition 1 — Infeed Pogition 2
Blade A cuts within sawn Blade A now at edge
surface of cant so main of sawn cant. Centre
yield becomes fully edged. line through topani
Direction of cantt utt end butt ends of block

of block is moved sideways is in line but shifted
8o centre line through top in comparison with
and butt ends is off-line centre line of set
compared to centre line of blades.

through set of blades.

Sawing of
firet half.
Butt end of
cant is
shifted mside~
vays so that
blade A follows
edge of sawn +
surface of cant / |

: Middle section is
“_ \ sawn with slight
shift of the cant,

Fosition 3

I

Sawing of butt end
is done without any
shifting of cant.
The cuts become
straight. Sawn sur-
face is wider here
due to log taper, so
straight sawing
should not result

in timber with wane.

3.1.3 A Comparison of Straight Sawing or Curve Sawing of cants from logs with

sweep i8 made below,
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3.1.3.1 Straighiness

Straight sawing results in straight main yield.

Curve sawing gives main yield with bow.

The thicker the plank or board, the more important a defect bow becomes,
During drying, restraint in a stack will tend to straighten bowed pieces,

3.1.3.2 JPositioning of the pith

Streight sawing results in spread
and therefore poor positioning of the
pith in the main planks as it falls
inside both planks, which can lead to

diatawtian snd orasles durnings dAnrine
MAD VUL VAVl QUi VATEnr MlAsddgE  Caay edig e

Curve sawing can more favourably
position the pith, which reduces risk
of distortion and cheoks,

3.1.3.3 Wane

Straight sawing usually results in
more wane on one of the main planks.

Curve sawing reduces the wane and,
if the asweep is not too great, wane can
be eliminated, resulting in full edged
main yield.

3.1.3.4 Practical performance

- Straight sawing is simpler than
curve sawing. Curve sawing may, there-
fore, slow production levels unless there
is special infeed equipment to simplify
the procedure. Whether crooked cants
are straight or curve sawn at the cant
frame is up to the individual sawmill.
By applying curve sawing, however, it is
possible to increase the sawn timber
recovery.

3.2 loge with Irregular Cross

Sections

In figure 15a logs with irregular
cross sections are shown, one being oval,
the other irregular.

If these logs are positioned in the
way that is shown in figure 15b, where
each is resting against points on the
upper and lower rollers that are not in
a vertical line, the log will turn during
sawing, resulting in a twisted cant.

Infeed Rule for Log with Irregular Cross
Section, log Frame:

Align log so that contact points |
between log and upper and lower
rollers form vertical line. (See
| figure 15¢)

[

This gives the log the safest steering
through the frame.

ml;

/

| Direction of pith

h

f

m
l

Heart shranks

Fig: 14
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When measuring an oval log,
different diameters can be recorded
depending on how the measurement is
done, See figure 16). The log
can therefore be designated for
different size classes.

To avoid this, oval logs must
be measured by cross measurement.
In practice, one measurement is made
of the maximum diameter and one of the
minimum diameter, following which the
mean value is calculated and used,

To prevent an oval log from turn-
ing during the sawing process, according
to the infeed rule for loge with
irregular cross—sections, it can only
be positioned resting either on its
flat or high side, l"‘%See figure 17).

Measurement | Class

Mat side 8
(min.measure)

Cross

value G

(max.measure)

High side 9

Positioning on Positionineg on
high side

Tlat side

_E _

S s |

igs 17

1

Ia figure 18 the top side of an
oval log is shown:

- positioned on its high side,
- positioned on its flat side.

In the figure lines have been drawn
that indicate 125, 150 and 175 mm wide
planks, as well as 50, 63 and 75 mm plank
thickness. The intersection between any
of these two lines shows how the corner
of a cant board will fall in relation to
the top area of the log.
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The table in figure 18 indicates:

the different ways to measure logs, and

results from these. In addition, we can see:

of the edge of the main yield.

We ocan draw the following conclusions from the table:

no matter how the log is positioned.

edged main yield.

to which size olass the log would have been assigned depending on the

alternative dimensions for the different size classes and a desoription

Measuring the maximum diameter resulta in the highest amount of wane

Measuring the minimum diameter gives the greatest certainty of full

Positioning the log on its flat side gives an advantage in one case only,
vhen cutting 50 x 175 mm.

To position the log on its flat side, however, necessitates that the log
is straight if any benefit is to be gained.

Fig.18
Alignment on high . Aligmment on flat
: Cant width Cant width
8ide for log fr Wl
og frame 125 150 175 mm side for log frame 125 150 175 mp
Flank 175 NN Plank 75
thick- 63. \Q:‘ —n thick- 63
ness mm 50'| \\‘ ﬂ%@grmﬂ ness mm50
25
] \ m
Edge of planks when
Way of Size Altermative Sawing on Sawing on
measuring | class | dimension high side flat side
mm

Minimum 200 75 x 125 full edge full edge

diameter 63 x 150 L " "

Mean 212,5 50 x 175 wane, little | full edge

diameter 63 x 163 " " wane, little

Maximum 225 63 x 175 wane, much | wane,much

diameter 75 x 150 " " " "
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It is, however, common that oval
logs also have sweep., A softwood tree
that grows crooked forms "“compression
wood", on the low side of the log,
resulting in an oval stem. Figure 19
shows how crookedness and ovality ocour
at the same time in a log. If the
crook is placed downwards, the oval is
on its high side.

Infeed Rule for Oval log, lLog Frame:

The log is normally positioned on
its high side, In addition,
adjust log so that resting points
between rollers and log are in a
vertical line. (Figure 15.)

4. Sawing logs with Bole Defects

A bole scar will occur on a standing

tree following external damage and sub=
sequent healing.

The bole scar usually takes the
form of a depression in the log which
can be 80 deep that the main yield is
affected.

Infeed Rule for log with Bole Scar, Log
Frame:

Fig: 19

Plane of crook
High side oflo#

Turn log so that the bole scar is on
the top side., (See figure 20.)

If the log is positioned with the
bole scar on the side, both planks can
be affected so that they need cutiing.

(Figure 21.)
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Se Sawing logs with Hemrt Shakes

Heart shakes ocour mostly in large
diameter logs. They originate in the
standing tree. As the heartwood gets
older and dries, it may shrink to the
stage of checking. If such bgs are
stored in water, the cracks will swell
up and disappear, only to widen again
when the sawn timber is dried.

Infeed Rule for lLog with Heant Shakes,
log Frame:

Fosition the log so that the biggest
crack lies horizontally. (See Fig.22.)\

If the log is positioned with the
heart shake vertically, it will affect
both planks after resawing. (Fig.23.)

6. Sawing Logs with Quality Defects

A log with knots distributed evenly
over the surface must be positioned
primarily according to its form.

Very often, however, a log has most
of its knots concentrated on one aide.
Thie can be due to the faot that the tree
has been growing next to an open space so
that the branches have developed more on
that side. Or the tree might have been
crooked and the branches have developed
more on the opposite side in order to
even out the load distribution.

Infeed Rule for Log with most knots on
one side;, log Frame:

Turn the log so that the worst side
is upwards. (Figure 24.)

The smaller cross gection of the knots
will then appear on the face of the planks,
If the log is positioned with the worst
knote to one side, larger oross section
knots (or wing knots) will appear on the
face of the cant boards, depressing
quality more.

# xnot on
flat mide
X

Fig: 24

The above rules desocribe the procedure for aligning logs with only one defect

at a time,

But & log can have many different defects at the same time, so it is

necessary to determine whioh of these defects will have the greatest influence on

the sawn yield.
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PART V - MAINTENANCE

Check~ups page
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11. Guide COOIing Bystem I FEEEENNENERN NN KN 96

In order to achieve an effective production the frame saw has to be
maintained regularly: daily check-ups should be carried out and repairs made
by skilled personnel and with original spare parts.

Detailed maintenance and greasing instructions
must be provided by each frame saw manufacturer.
Below are some more general statements on frame
saw maintenance.

There are two kinds of maintenance:

- pre-maintenance, such as greasing, oiling,
controle and adjustments,

~ nminor repairs or services to eliminate
previous disturbances in production,

Pre-maintenance is of the utmost importance in order to reduce the rate of
breaxdown,
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Check—ups
1. Daily
a) Before starting the machine, check:

~ the lubricating system, ensuring that grease flows
into the sash guides.

— the water cooling device, fan and pump.

= the play between guides and sliding blocks,

- that the sawdust evacuation slope is open.

- that the roll frames are locked into position,

- that the opening between upper and lower roll frames
is set according to log dimensions.

~ that the blade setting is correct.

~ that greasing has been done following grease instructions.

b) While sawing:
- adjust feeding speed according to instructions.

- if the speed of the sash is reduced when feeding logs
through, infeed has to be stopped and the reasons for
the disturbance found.

- if a piece of wood is wedged between bhlades or between
blades and sash columns, the frame must be stopped and
the piece removed; ignorance of this might cause
accidents or overheating of blades.

- if greasing or cooling of the guidas is not satisfactory,
a certain smell from the sliding blocks can be noticed;
if this happens, the reason has to be found and rectified,
Cooling water must not be passed through overheated sliding
blocks until they have cooled off.

2.  Weekly

The temperature of the lower connecting rod bearing should be measured and
registered.

The cross beams, columms and connecting rod should be cleaned and checked
for damage. To achieve the best result an electric or pneumatic brush should
be used. The connecting rod should be brushed lengthwise. Damages or nicks
on the cross beams are easier to discover when the blades in the sash are
tightened,

Smaller nicks should be grounded down with an emery or a polishing cloth.
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3 . Monthl
Adjust all ohains and check for wear and tear,
Check shafts and bearings of the feed rolls.
Check the wear of the sliding blocks.
Check and tighten all bolts, inciuding anchor bolts.

4. Every Three Monthse

The lower comnecting rod bearings should be washed and cleaned.

5e Twice a Year

The bearing play of the upper and lower comnecting rod bearings should
be measured. If it exceeds the recommended limits, the bearing must be replaced.

6. Once a Year

The frame saw should be thoroughly checked; all worn parts should be
replaced; bolts should be tightened and bearings cleaned.

The connecting rod bearings should be washed,
The guides should be cleaned and checked.,
The movement of the sash should be controlled.

The alignment of the frame saw should be checked so that any changes in
foundation or base plate may be noted.

7. lower Connecting Rod Bearing

This bearing is one of the most important and has to be maintained care-
fully. Grease types and working/kreaaing intervals can be found in the manu-
facturer's recommendations.

Important to note when greasing:

Before greasing, grease nipples, and the grease pump muzzle should be
cleaned to avoid dirt getting into the bearing. Greasing should be done
immediately after the frame has been stopped. The temperature of the
connecting rod and the bearing caps should be checked. Maximum allowed
temperature is 60°C., At least once a week the inside temperature of the
hearing should be measured. This temperature and the temperature in the
savmill should be registered. Increased temperature is normally an
indication of bearing pollution or of wear and tear. By studying the
registered temperature variations it is possible to maintain or repair
details before complete breakdown,

Increased temperature can also be caused by faulty mounting of the guides
resulting in abnormal sash movement or vibrations. If the reason for increased
temperature cannot be detected, the bearing has to be washed and greased several
times before the result is satisfactory.
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8. Upper Connecting Rod Bearing

The gudgeon pin of this needle bearing should be checked and cleaned once
a year.

The brake should be locked when the sash is in its top position.

The sash should be fixed in its upper position by using a pulley.

The infeed guide bolts should be loosened and the guides pulled back as
far as possible.

The bolts in the crank pin brackets of the lower ¢ross beams should be
loosened.

The slots in the pin brackets should be widened to release the pin.

Using the pulley, the sash should be adjusted so that the pin can be
removed.

To prevent the bearing needles from falling out a provisional pin should
be inserted when removing the original pin.

9. Guide Control

The guides should be controled and aligned once a year.

The inf-ed guides are checked by using & straight edge at least as long
as the guide and an insert knife measuring device. If the play exceeds
recommendations, the guide must be exchanged or repaired.

The outfeed guides should be checked using a straight edge long enough
to cover upper and lower guides simultaneously. The check~up should be made
having the guides mounted in the frame. For maximum play allowed between
straight edge and guide, see manufacturer's recommendations.

To align the guides when mounted in the frame, use a plumb line from the
upper to the lower guides and compare with allowed deviation., If this control
indicates that the base line of the frame, for any reason, has been changed,
correction should be made by adjusting the base plate.

10. Control of Sash Movement

This should be carried out once a year but also if abnormal vibrations
in the frame are noticed.

There are two ways of ocontrolling this:

1. Open the caps of the lower connecting rod bearing and measure
the distance between the rollers and the outer ring. The dia-
tance should be the same for any position of the sash.

2. A more accurate result is achieved using two plumb lines and
two metal sheets with & hole in the centre. See figure below.
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1 Good
2=3 Accepted
4-6 Correction required

~ Attach the two metal pieces to the crank shaft bearing
housing as shown in figure,

= Pull the plumb lines through the holes in the metal pieces
and attach the line to the lower cross beams of the sash
and vertical to the holes., The sash should be in its top
position.

- Adjust the metal piecoes to centre the plumb line in the hole.

Using & file, mark the position of the plumb lines of the
lower croes beam.

= Lower the sash to its bottom position and attach the plumb
lines to their previous position, using the file marks.

- If the movement of the sash is incorrect this can be seen
from the position of the plumb line in the hole. The figure
shows some typical faults of which some can be accepted and
some have to be corrected.

11. Guide Cooling System

Regular control of the cooling system efficiency is recommended. It
is easily carried out by measuring in and outgoing water temperature.
Maximum allowed outgoing temperature is 65°C and maximum allowed
difference between in and outgoing water temperature is 15°C.
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1. Introduction

Within the saw milling industry it is of‘ten necessary to be able to caloulate,
for instancei

- the number of revolutions of a shaft in order to be able to
fit a matshing blade or grinding dise.

- the required diameter of a pulley to obtain a certain number
of revolutions.

= the necessary number of teeth of a driven sprocket, in order
to match it to the desired number of revolutions of, for

instance, driving sprockets.

- the peripheral speed of a revolving circular sawblade in
order to determine the correct speed to feed the saw.

This manual uses practical examples to show how answers %o these types of
cuestions can be obtained.

2. Abbreviations used in Text

Dimater LN N ] Ao e L N J L ] LR 2 L N ] *h e L '...I d-
Circumference voa coe ves cee ces ces ces tace o

The Constant Pi (= the number 3,1416) which is used to
calculate the circumference of a circle ... aes eee cree ﬂ

Metres per second tes  tee 4se  see  see  ees  eee. m/seC
Peripheral speed (Velocity) v
Number of cogs or teeth o ase cee cee ves ceans 2

Number of revolutions (revs) .. .e.  ¢cv  +ee wee eee.

expressed as r/min or
r/sec
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3+ How to Calculate the number of Revolutions of a Shaft

i) TASK: To find the mumber of revolutions of the driven shaft A

in the figure dbelow

n= 1440 r/min n=1g

ii)

iii)

INITIAL POINTS: We start from what we know:
- that the engine B runs at 1440 r/min.

- that the pulley C has a diameter of 300 mm.
- that the pulley D has a diameter of 450 mm.

CALCULATIONS: To find out the unknown number of revolutions the
fellowing calculations are made:

= The number of revolutions of the eng;i.ne is multiplied
by the diameter, in mm, of the pullay of the engine.

= In this case it is 1440 x 300.

= This figure is divided by the diameter of the driven
pulley, which gives the unkmown number of revolutions, i.e.

n = engine speed x diameter of driving pulley . unknown num-

diameter of driven pulley ber of revs.
In thie case the answer iss

1440 x 300

n = 750 = 960 r/min




&
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How to Calculate the Diameter of a Pulle

i) TASKs To find the suitable diameter of pulley 4

in the figure below.

_ L
\ /
/ D \ 1200 r/min
n= 970 r/min

i1)

iii)

INITIAL POINTS: We start from what we knows

that the driven shaft B has a pulley C,
the diameter of which is 400 mm.

that this shaft needs to rotate at 1200 r/min.

that the engine D runs at 970 r/min.

CALCULATIONS: To find the unknown diameter the following
calculations are mades

To start with, we calculate the gear ratio between the
pulley and the engine, This is done by dividing the
number of revolutions of the pulley by the number of
revolutions of tne engiine, i.e.

number of rsvolutions of pulley/min = 1200
mumber of revolutions of engine/min 970

Then, this ratio is multiplied hy the diameter of the

driven pulley C, i.e.

1200
970
This result can be rounded off to the higher figure of 500 mm

which is a standard diameter.

i = x 400 = 495,
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Se How to Calculate the Numbexr of Teeth required on a Sproket

To caloulate the gear ratio for chain drivee or cog transmission, i.e. the
relationship between the mumber of teeth or ocogs of the driving and the driven
sprocket, the same proocedure can be used as in the oprevious example. The only
difference is that instead of using the diameter of e wheel, the number of teeth
or cogs is used.

i) TASK: To find the necessary number of teeth of the driven sprocket A

in the figure below,.

n=60 r /min
T=

n=100 r/min
z= 20

ii)

iii)

INITIAL POINTS: We start from what we knows
- that the conveyer roller B will do 100 r/min.

- that its sprocket has 20 teeth
- that the engine C does 60 r/min.

CALCULATIONS: The following calculations are made according to the
general formulat

speed of cog wheel A
speed of cog wheel B

x the number of teeth of cog wheel B =

= the unknown number of teeth of cog wheel A,

Applied to our examplet
- divide the speed of engine A by the speed of conveyor roller B, and

= multiply the result by the number of teeth of the chain wheel B, i.e.

engine speed A/min

Gonveyor Bpeed B /ﬁin X number of teeth of wheel B =

= unknown number of teeth of wheel A.

With figures inserted
60
Z = 100 X 20 = 12 teeth
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6. How tc Cnlculate the wanber of Revolutions of a Shaft when Power is

transwitiuc over swveral intermediate Shafts

i)

TASK: To determine the rotation speed of machine C when power is
transmitted through an intermediate shaft B from the driving
wheel A, as8 illustrated in figure below,

ii)

iii)

INITIAL POINTS: We start from what we knows
- that the speed of the driving wheel A is 600 r/min.
= that the diameter of the driving wheel A is 400 mm,

- that the driven wheel of the intermediate shaft B has a
diameter of 300 mm.

= that the driving wheel of the intermediate shaft B has a
diameter of 600 mm,

= that the diameter of the disc of machine C is 300 mm.

CALCULATIONS: To find the unknown number of revolutions, the
following caloulations are made:

= the number of revolutions of the intermediate shaft B is
First caloulated as follows:

diameter of driving wheel number of revs of driven wheel

diameter of driven wheel = mmber of revs of driving wheel

Notet

Make sure which wheel is driven and which is driving.

With figuree inserted:

400 _  mumber of revolutions of B
300 600

the number of revolutions of B = 6003;0 2 . 8oo r/min.

ns=

- the number of revolutions of C can be calculated using the same
formula?

n - 890 _ mumber of revolutions of C
300 00
the number of revolutions of C = §.99...’~'_§..°Q = 1600 r/min

300
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7. How to Calculate Peripheral Speeds

Peripheral speed (henceforth marked with the leiter V) is the speed of an
imagined rotating point situated on the circumference of the rotating shaft. It

is usuzily exprossed s+ u>tres per second (m/sec).

i) TASK: To finc the peripheral speed (V) of the tooth
points of a circular sawblade. (See figure below).
d=1200 mm
ii) INITIAL POINTS:t We start from what we kmows:
~ that the diameter of the sawblade is 1200 mm.
- ‘that the sawblade does 900 r/min.
iii) CALCULATIONS: To find the unknown peripheral speed, the

following general formile is useds:

~ The circumference of the sawblade (¢) (in izstres) is multiplied

by the number of revolutions of the sawblade (in r/sec).

~ Using the formula for the circumference of a oircle (o =TT x 4),

we calculate the circumference of the sawblade:
¢c =JT(x1.2° = 314 x 1.2m = 3.77 m.

-~ The circumference, c, is then multiplied by the number of
revolutions per second of the sawblade, i.e,

V = 3.77 x 900 r/min = 3,77 x‘Eg% r/sec = 57 m/sec.

(Note revs/second = Efﬂﬂé%iﬂBiﬂ )
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8. Some Practical Examples

A. How to calculate the maximum number of revolutions of a grinding disc.

i) TASK: To install a new grinding disc in & grinder mounted
on & ciroular saw we need to know the maximum number
of revolutions of a disc of a given diameter. (See
figure below.)

d=305mm

ii) INITIAL POINTS: We start from what we know:

— that when grinding free-~hand with a ceramic disc, as in this
case, a maximum peripheral speed of 28 m/sec is allowed.

— that the diameter of the disc is 305 mm.

iii) CALCULATIONS: The unknown number of revolutions (n) can be
calculated from the formula:

peripheral speed V = circumference c x pumber of re‘\srglutions (z/ min )

In this example V = 28 m/sec
¢ = JU x diameter of disc = 3.14 x 0,305 = 0.96 m

Inserted into the above formula we find:

28 x 60
0.93

ne= 1750 r/min,




B.
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How to calculate the neceasary number of teeth of a sproocket.

i) TASK: To caloulate the required number of teeth on the sprocket
of motor A (in figure below) to make the roll conveyer work
at a desired speed.

d=175mm 75m/min d=175mm

-Q—*I - —edhaey

= ${r/min)
= 20 teeth

n =90 r/min
%" ? toath

ii) INITIAL POINTS: We start from what we knows

- that the required speed of the roll conveyer is about 75 m/min.
— that the sprocket on motor A does 90 r/min.
- that the driven sprocket B has 20 teeth (zB) and diameter of 175 mm,

iii) CALCULATIONS: This problem is solved by using the formula

number of revolutions of sprocket A
mumber of revolutions of sprocket B x number af teeth of sprocket B =

= the unknown number of teeth of sproocket A.

To be able to use this formula we must first calculate the number of
revolutions of sprocket B,

We know that the peripheral speed of B must correspond to the desired
peripheral speed of the roll conveyer, i.e. 75 m/min. By using the formula
below we can therefore calculate the number of revolutions of B:

Peripheral speed JU x diameter x number of revolutions.

With figures inserted:

=Tl x 1% xn
n = JT.'ZL_: 1,?3(5) = 136 r/min., (Note: 175mm = 1%_;)750 m)

We oan now calculate the necessary rmmber of testh of driving
sprocket A by using the first formulas

Unknown number of teeth (zA) is

Z
Ami% x20 =13.25 = 13 teeth (rounded off to nearest

whole number)
By checking this example for Z, = 13 teeth we find that roll conveyor

willwork a little faster than 75 m/mifi.
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