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IRTRODUCTION 

This manual deals with the construction and operating 
prinoiples of the frame saw. Many different kinds 
and makes of frame saws are in use. A very oomon 
type of Swedish origin, originally made in 1946, has 
been chosen as the example in this manual. Today's 
modern frame saw has the same basic funotion, although 
capacity, infeed and sawing acouracy is increased. 
Where frsme saws of other makes 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 manual and to the Employers 
&deration of Smdish Ihhatries, who povided the 
original material. 
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1. Foundation with Base mate 

The eaw freme must be built on a 
etrong foundation of reinforced concrete 
of about60-80 m3. Sometimes, however, 
up to ~100 m3 is necessary to get a 
etrong enough base for the eaw frame when 
ground conditions are bad. 

The foundation should be Bornewhat 
longer in the longitudinal direction of 
the 8aw mill than in the transverse 
direction, since the prinoipal direction 
of motion of the moving part8 of the frame 
coinoides with the direction of sawing. 
Accurate drawings shouldbe supplied by 
the manufaoturer. 

The ftanction of the foundation is: 

The foundation must therefore be 
erected on eolid mund. If there ia 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 
some distance away. 
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A foundation on rock needs an inter 
vening layer of a suppressing material, for 
example, clsy 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 soecialist. because the consequences 
of error could be serious. 

It is also unwise to run all the saw 
frsmes 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 bridge. 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 tries to vary the speed 
of each frsme. 

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 vibr- 
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 fixed: 

- 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 
section frame. 

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

This &shape makes a strong plate, but 
other types of beams can also be used. 

Another advantage of the U-shape 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 fastened with bolts in the base plate. 

There is one disadvantage with this 
system. If the outer ring of the crankshaft 
roll be;rri.ng, which is normally fixed in the 
bearing housing, starts to rotate in the base 
plate, the who1 e base plate must be substituted 
or reconstructed in si-tu. -- 
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Therefore the most modern types of frame 
saws are fitted with detachable bearing 
housin@made of cast steel for the crankshaft 
roll bearing. Some older frsme saws have 
White metal" ring lubricated bearings,(See 
appendi 

The flunction of the base plate ist 

to hold the construction of the 
frame together; 

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

to absorb and transmit to the 
foundation the powerful "-inertia 
forcesVV that arise during sawing. 

The predominant forces that influence 
the base plate aret 

1. VERTICAL IQRCXS that arise due to: 

- the up and down movement of the 
upper end of the connecting rod. 

- the up and down movement of the sash. 

2. HORIZONTAL FCRCES that arise mostly due 
to: 

- 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. SIDEFQRCRS from: 

- the belt tension. 

- the power from the motor. 

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

- through direot drive, or 

- through transmission drive. 

More detail on these stresses is explained 
inFart2- ~RCESARDMDVENENTS. 

Detachable bearing housing 

a!!!3 
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2. Crank Section 

The crank section consists of: 

- a crank shaft of: 

2 centre shafts 

2 flywheels with counterweights 

lorankpin 

- a connecting rod. 

A. Crankshaft with flywheel 

The crankshaft is mounted in the base 
plate by means of two spherical SKY 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 
similar halves. Each half consists of: 

- one centre shaft pressed into 
an eccentric; 

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

The crankshaft halves are joined together 
by means of a crank pin. The connecting .vd 
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 strati. (In 0th er models 
the flywheels are located outside the base 
plate and the counterweights are positioned 
on either side of the orank pin.) 

weight 



On the ends of the crankshaft out- 
side the bearings in the base plate are 
fixed: 

- a crankshaft pulley on the feeding 
side which, in turn, drives the 
friction disc or pulley for the log 
feeding mechanism. A variable 
drive meohanism (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. 

- a keyed-on driving pulley on the 
driving side to trsnsmit the 
driving power from the motor to 
the crankshaft. The driving 
jxlley has a two-piece hub, whioh 
makes it easy to disassemble. 

The above applies when each frame 
saw is direct -driven from its own 
separate motor. 
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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 wayqdepending on whether 
the saw is powered by direct motor drive or 
transmission gear: 

- Direct driven saws. 

The brake system consists of an 
ordinary brake 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 connected 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 C&pulley. 

IIireot 
motor 
drive 

Transmission 
gem 
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The forces on the crankshaft and the 
connecting rod are very complex.See PAFIT 
2 - FORCFS AND MOVEMENTS). It is there- 
fore not possible to fully balance a frsme 
saw. 

To enable the moving parts to work as 
smoothly and quietly as possible the crank- 
shaft is fitted with flywheels and fixed 
counterweights, which together counterbalance 
some of the rotating 'arts 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. 

bven 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 imn 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 “9 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 "12 to 
9 o'clocks section and the ‘16 to 3 
oVclockl* section . 

In addition, the counterweights help 
to overcome: 

forces at TDC and EDC, the "12 and 6 
olclockW positions. 

Counter 
weight 
E3ctra 
weights 
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The Action of the flywheels and the 
counterweights is therefore: 

Past2 - FQRCES AND MX%XCNTS explains 
balancing in detail. 

B. The connecting rod 

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

The function of the connecting rod is: 

ment into a reciprocating movement. 

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 on: 

- 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 connecting rod must 
absorb inertia forces of about 20 tons. 

To enable the connecting rod to with- 
stand these strains it is necessary: 

- to make it of spe’cial steel. 

- to design it for strength. 
This is the reason*why the 
I-section is chosen. 
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The conneoting rod is subject to both 
compression and tension. (See Part 2 - 
lQRCESARDMOVEMENTS.) These are not 
constant but alternate 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. 

Far anything that is exposed to 
repetition of stress, there is a *fatigue 
limit,,, which is the maximum repetion of 
stress that the body in question can be 
esqosed to without fracturing from fatigue. 

The fatigue limit of the connecting 
rod depends on: 

- the type and structure of its 
material; 

- the surfaoe 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 agains; 
any solid object or be tapped with 
a hard or sharp tool. 

, 

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

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

__ .__. . . ..-. 
Undamaged connecting rod I 

One nick. . . . 0 

* 
1 , 
I 1 
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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. 

C] air or water should paint connect- 

The connecting rod has two bearings, one 
lower and one u&per. 

The lower connecting rod bearing is 
mounted on the crankshaft journal. A 
spherical SK&roller bearing (see appendix) 
has been chosen for the lower end to 
eliminate: 

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

- any side forces working on the oonneot- 
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 oentred. 

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 lubricLting oil. 

A needle bearing is chasm to ensure 
that all the parts above the crankshaft 
arz as small and light as possible. A 
nelzdle bearing is smaller and lighter than 
otI!er bearings. 

lower connecting 
rod bearing 
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3. Bottom Rwne 

!Cha bottom fkame is plwed at the 
iower floor level of the a&mill buildiag. 
It oonaiete of: 

A. two lower aide frame8 whioh 
are both fastened to the 
brree plate by 

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

C. two stay bolts at the top. 

The ,funotion of the bottom frame iet 

tri extend the each height to enable 
oonnecting rod to be larger; 

to eupport the two upper side W&es; 

to mapport the brake and belt guide 
eye*-; 
to serve aa a eupport body for parta 
of the feeding meQhaz&nn and lubri- 
oator. 
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4. Upper Rwne 

The upper frame is attached to the 
lower frame by bolts. It consists of: 

A. two upper side frames, 

B. one top pieoe, and 

C. two oonnecting 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 
a3-0: 

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

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

B 
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59 Guide System 

To the side frames four guides, two 
upper and two lower, are attached with 
bo' -6. A saw frame guide is described 
as: 

- a guide rail having 

- a 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 

;j 

There are two different kinds of 
guides: 

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

B. V-Guides, which have slide 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- 
wardanddownward. The front guides (as 
seen from the Weed side)are always 
adjustable. The reason for this is that 
the tolerance between guide and friotion 
plate, (the "playV1), rmrst be adjustable 
to oorreot wear on guides and wear plates. 

If the guide is too tight (the 
npleye made too small) overheating, 
and a risk of damege to guides and 
friction plates could result. 

If the guide is not tight enough 
(the "plays 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 fur-the: 
df=dse* 

Adjust- 
ing nut 

Adjust- 
ing scr 

Stay 
tightel 
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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 connected, and 

- to each flat guide one lubrication 
tube is connected. 

fi: - r 
Driving Wie 

I 

LUBRICATING SYSTEM 

blat guide V-guide 
1 lubrication 2 lubrication 

. tubes, 

Lever for m/centric 
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The load on the lower guides is 
heaviest as they are mounted closest to 
the upper end of the oonnecting rod. 
Therefore, they take the horizontal forces 
created by the upper end of the oonnecting 
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 h&h 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 

-aPump. 

This self-contamed equipment oan 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. 

Expansion tank 
I 
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The sash consists of four parts: 

A. one upper cross beam 

B. one lower cross beam 

c. two columus,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 lowpr 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 oom- 
pression and tension stress. 

The two columns 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. 

I” 
-A 

Bottom hangers I Top hangers 
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The sash is constructed: 

- to withstand the stresses created 
when the blades are fitted. Each 
blade is fitted with a tension of 
7-g tons. If seven blades are 
fitted, the total tension will be 
5CL6'j 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 
bend the beam down. 

At bottom dead csntre, 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). 

1&20TON 

Lower crotx beam 

Centre of bending 

6 

Too low Correct Too high 
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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 also the diameter limit of w log 
that can pass through the frame. 

The weight of the sash varies between 

- about 250 kg for a 15,’ frame with 
inserted blades, and 

- about 400 kg for a 34,' frame with 
inserted blades. 

The stress transmitted by the connect- 
ing rod to the lower cross beam of the sash 
will increase: 

- with increased weight of the sash; 

i - 

with increased speed (rev./min.) 

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

for a 18,' frame ,.* 380-390 rev./min. 

for a 24,' frame . . . X&365 rev./mk 

for a 30,' frame . . . around 320 rev&in. 

Weight of 
the sash 

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

In the four oorners of the sash, the 
ends of the cross beams are provided with 
bra&&s 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, 'pockenholeVV or other low friction 
7tat erial . The aluminium blocks are pre- 
ferred for weight and maintenance reasons. 

The aim is 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 
buck1 e . 

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 
side of the frame. 

The syatsm with flat blocke and flat 
guides makes adjustment of the sash easier 
and the number of surfaces requiring care- 
ful clearance adjustment is reduced. 
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Blades must be fitted into the sash 
with an overhang eetting, 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 
wrtical and has a slope away 
from the log at the bottom. 

1 

This owrhang must be obtained without 
fitting the blades 60 that the tension 
line falls diagonally through the blades. 

To gst a correct overhang, the two 
cram besms are not vertically one above 
the other. In relation to a vertical 
plumb line through the centre of the saws 
the upper sliding blocks are displaced 
towards the front (log infesd) and the 
lower elidin blocks towards the rear 
(log outfeed 7 . The overhang is about 
50 mm from vertical. 



7. Roli Frame and Feed rolls 

The function of the roll frame is: 

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 from 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 shafts. 

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 
upper feeding roll. 
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The roll frame is cast and provided 
with: 

- 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. 

Eaoh 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 F 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 devioe in the form 
cf 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 position 
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 fina support to the 
log during sawing, they are fixed vertiually. 

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

E&h 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 catoh on the feedi% 
mechanism side of the stand which is then 
turned 60 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 rolls 

The feed rolls are called: 

- upper feed rolls 

- lower feed rolls. 

The diction 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 roll 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.) 

Close 

Open 
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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 pneumatl;.c valves operated by the 
sawyer from the log carriage. The 
lifting devfoe consists of a pneumatic 
cylinder with a piston which is mounted 
on the roll freme. 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 meohanism. 

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 journal of the roll is provided 
with chain wheels that mesh with a cog 
wheel of the feeding medhanism when 
the swinging roll frame is engaged. 

Oil tut 

Yoke 

IFI Hvdraulic 
piston 

I Hydraulic 

I-TJ 
cyl incle 
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4 roller 
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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 upont 

- the form of the material 

I MC I I or CANT I 

that is round 
and has small 
contact sur- 
faoes against 
the feed rolls 

that has two 

faces egainst 

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

The demands on the funotion of the 
feed rolls are: 

- that the timber is not damaged by 
pressures that leave marks on the 
sawn surface. 

- that the log is fed evenly and 
steadily 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 f'unction 
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 
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 
points have been made pointed to 
grip the log better and reduce 
slipping betwben log and feed rolls 
to aminimum. 

- 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. 
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In frames that are used for both log 
and cant cutting, the lower feed rolls are 
often provided with: 

- one oentre 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. I 

The form and pattern of the rolls 
depend upon what logs are to be cut and 
the climatic conditions, etc., 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. 

t 

This is done either by exohang'ing 
worn rings or by re-cutting or grinding 
feed rolls of fixed pattern. 
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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 
l-OllS. 

The friction drive consists of: 

- 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 frict-ion 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. 

>,.!:. 
.: 

i,i:;;,, 
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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 
shaft 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 
sprccketJ that transm= 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 frame. 

- The feed rolls are finally set to 
work by a driving chain M that runs 
over a spzcoketN, on one of the hori- 
zontal shafts and also over a 
sprocket 0 mounted on the shaft of 
the feeding mechanism. 



- 33 - 

Feeding mechanism m/Variator 

The main parts of this feed mechanism 
are: 

- 7.5 hp motor A which drives by means 
of V-belts. 

- the variable drive consisting of two 
tapered discs (Band C). These discs 
transmit the movement through a &belt 
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 V-belts, 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 charged in the longitudinal 
direction of the shaft. 

Between these two discs runs the wide 
-belt D. The other end of the belt drives 
pulleys E and F on driven shaft G. 

i ,-4 

-dlL I 

Bt J’ 
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The inner of these discs E is movable 
along the shaft. In the longitudinal 
direction of the shaft (as seen outwards 
frcm the frsme) this disc is epring-loaded 
by a aoil spring inside the hub and is 
therefore always preesed against the out- 
aide disc. Through this the belt is 
stretched. 

The driven axle 0 ia in driving contact 
with the lower feed rolls I through a spur 
gearunitH. The upper feed rolls I are 
driven by a chain transmission I frcm the 
feeding mechanism. 

The feed speed is varied by ohanging 
the position of the outside diet C in 
relation to the inside disc on the shaft. 

!Fhrowh 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 &es (3 and L are unchanged, the tapered 
diece E and F on the driven axle will auto- 
matically adjust themselves to new conditions 
by the spriag load that acts on the inside 
disa. 

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

Since it is the driven ehaft Q that 
is connected with the feed rolls 

J- 
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On the other hand, the belt will 
run on a q mailer diameter if the discs B 
and C are proved away fkom each other. At 
the same time, the belt is rurming on a 
bigger diameter between the tapered discs E 
and F on the driven a&e. 

Since it ia the driven axle (3 that is 
connected with the feed rclle 

the rotation speed of the feed 
rolls will decrease when the 
disos B and C on the axle shaft 
are moved away from each other. 

In thie way the gear ratio between the 
engine of the feed meohanism and the gear 
bar can be varied infinitely in the ratio 
of 1x7. This means that the feeding can 
be infinitely varied frcm 10 to 70 mm/stroke. 

The ad$ustment of the feed speed is 
read on an indicating devioe placed above 
the feed mechanism. 

_ .- -’ . . .*.... 
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The bearings dealt with in this manual, viet 

- white metal bearinga 

- needlebearings, and 

- epherical roller bearings 

axe all radial bear-, which means that they 
mainly take up strese wcrking in the radial 
direction. 

White metal bearings ccnsiet oft 

- a bearing housing, made of one piece; 

- a lining in the shape of a bush or 
two-oup halves; 

- a lubrication device. 

The bearing cups are made of brcnse, which 
oanstandahighbea~ing~e~eandahigh 
number of revolutions. 

They are mounted in the bearing housing 
with a rcund fit. Taps and acllsrs prevent 
them tim turning with the axle 

The lining wt into these bearing cups 
is deaf tin, antimony, copper andlead. 
This composition metal is called white metal 
or berbbit. 

To fir the white metal prcperly on the 
bearingcupface afewehallowhcles are 
drilled into the eurface, alternatively, it 
is provided with a few dovetail slots. 

Because white metal has a low meltiqg 
point, any overheating means that only the 
metallinizsgia damsgedandnct thebearizg. 
It it3 eaayto castanewmetallin~. 

The mcvement in a slide bearing is made 
while the shaft journal is sliding against the 
bearing cups. Friction then occurs but it is 
very much reduced by an oil film oreated between 
the twc bearing surfaces by means of special cil- 
m. 

oil halves 

m 
Hhen the shaft starts to rotate in that 

bearing it brings with it an oil lqer that is I 
pressed in under the shaft like a we-, which 
lifta the shaft frcm the lower bearing cup. The 1 
faster the tie rctates, the thicker the oil 
wedge. Therefore, it is impcrtantthatbearing 
?playn is big enough to srake it possible for 
the oilwedgeto grcwandliftthe ahaft. 
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Roller bearings ie the ccmprehensive term 
for cylinder bearin@ and needle bearin@. 

These types of bearings ccasiet of: 

- outer ring 

- inner ring 

- rcllem, and 

- hcldere for the rollers, which keep them 
apart and in position. 

The bearing pressure ie absorbed by the 
rollers, positioned between the two rings. 
Rcller berrringf~ offer lee6 rolling resistance 
than ordinary bearings end 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 red bearing and the 
bearings of the crankshaft pins consist of 
spherical double row roller bear-s. The 
two rows of rollers have a common spherical 
roll conveyer in the outer ring, which makes 
them self-ccntmlling and able to adjust 
themselvee to the taper of the shaft. 

The upper connecting rod bear- ocn- 
siste of a type of needle bearing called 
gudgeonpinbearing. 

The reason for havinga needle bear* 
here ie that this type of bearing is suitable 
when the movements are to and fm, which is 
the case for the upper end of the connecting 
red. Needle bearings also have good resis- 
tance against shook loads. 

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

Instead of rollers the needle bearing 
haa two rcwa of needles, each needle being 
70 raa long and 6 mp in dismeter. The 
gudgecnpinis hcledandserves as atsnk 
for the lubricant. 

Needle Needle 
bearing bearing Grease ways Grease ways 

Needles. F:hT\ 
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1. Bodies, Motions and &roes 

In mechanics a car or the sash of a 
gsagsa~ is called a body. 

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

- Amovingbodyhas acertain 
velooity which is defined in 
metree per second (or minute) 
or in kilometres per hour. 

A change in velocity is calledt 

- Acceleration, if the velooity 
is increasd, and 

- Rettudation, if the velooity 
is reduced. 

The acceleration or retardation is the 
change in veloaity (e,g. m/se,) over a 
oertain unit of time (each second). It is, 
therefore, measured in a unit that is 
metree per seoond, every second; 80 it 
consist8 of: 

- alengthunit,and 

- a squared time unit. There is 
a unit for aooeleration oalled 
%etree per aeco 
written a8 m/aeo 9 8 

d squer dl*, 
or m/0 . 

Mass 

Velocity 

Acceleration 

Retardation 
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To make a body (a mass) aooelerate 
or retard (aooelerate negatively) a foroe 
is needed. The relationship between foroe, 
mass and aoceleration is: 

lUNl3 =NASSxAC(JEXERATION 

which is written: F - m I a 

where: F-the foroe sffeoting 
the body or the mass; 

m = the mass of the body; 

a - the aooeleration. 

The unit for mass of a body is 
~logram ~431. 

The unit of foroe is the Newton. 

1 N I the foroe that gives2a mass of 
1 kg an aooeleration of 1 m/se0 . 

The unit for foroe used to be the 
poundal, whioh was the foroe required to 
give an llb mass an aooeleration of 
1 foot/seo2. This text uses the metric 
N&on. 

Anyforcethat aots onabodyalwap 
creates a resisting foroe inside the body. 

A body is reluotant to change ite 
state, whether it is at rest or in motion. 
V it ie moving, it is also reluotant to 
change its direction. 

For instanoe, 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 
direotion. Theee reeieting and internal 
forces are oalled inertia fames. They 
are given in Newtons. 

If one tries to chaage the velocity or 
the direction of, for instance, a oar or a 
sash, such bodies will resist with foroes 
oalled inertia foroee, that are measured ir 
New-tones 

A cold winter morning the car rqill not 
start l 

,To etpt it movimg a high force is 
ed to accelerate 

it moves, less force is needed to 
itsgoing until one wants to star, 

. .e J 
,. .: 
JIG: .,.::, 
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What we have dealt with ao far are 
bodies with inertia foroea in linear move 
mentt i.e. tryiq to move straight ahead 
with unchanged velooity. 

Ef a body, for instsnce, a weight 
attaohed to a rope, is swung in a cirole 
it will, due to inertia fomes, try to 
move etraight ahead, i.e. to move aw 
from the centre. This type of inertia 
force is called oentrifuual force. 

The magnitude of the oentrifugal foroe 
depends on the maes of the moving body, the 
radius of the circle and the velocity of 
the body. If the velooity is unchanged, 
but itswsightor the radius of the oirole 
is made two, three or four times bigger, 
the centrifugal foroe will also become two, 
three or four-times b 

Y 
I‘. On the other 

hand, if the velocity for instance the 
ma&er of revolutions per minute) is 
doubled, trebled, eto., the oentrifugal 
forue will increase with the square of the 
velocity, i.e. it will beoome 2 x 2, 3 x 3 
or 4 x 4 times greater. 

!l%ie means in practioe that, for frsme 
saws, it is the rotational veloaity, i.e. 
the number of revolutions, that has the 
greatest influence on the magnitude of the 
centrifugal forue, If the number of revolu- 
tions ie doubled, the oentrifugal foroe ie 
increased four timee. 
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A oar hm a weight of1OOOkg. We want to aooelerate the oar f'rom standstill 
to a velocity of 72 km/hour in 10 eeoonds. What magnitude of mass force is required 
for thie acaoeleration (presuming that the acceleration is uniform)? 

The ma8e - 1aOOkg 

The veloaity o 72 km/h - 20 m/see. 

The aoaeleration iet 

Velooi* 20 
Time =i6= 2 m/eeo2 

The required fome is then: F I m x a 

F = 1 000 (mass) I: 2 (aoceleration = 2 000 Newton. 

72 lan/ho~ Sta.ndstill 

Fbr aomparison we can find out what foroe 
is required to aocelerate a moving Bsageaw sash 
weighing 345 kg from bottom dead oentre where 
it is stationary (at 6 o'clock) to maximum 
velooity, which at 330 revolutione/min ie equal 
to 10.3 m/sea and takes plaoe at the 3 o'clook 
position. 

The auoeleration of a sash is not uniform 
as the acceleration of the car in the above 
emmple. Thie makes our oalculations some- 
what mre complioated. Without goiq into 
details of how the caloulations are made, the 
nmximum acoeleration at the upper turning point 
(at 12 o'clook) is 4l2 m/sea2 (aee figure along- 
side). 

The required force is then: 345 (the marre) 
x 412 (the acceleration) = 142 140 Newton. 
Thie is the force that is transmitted by the 
upper crankshaft bearing. The magnitude of thie 
foroe oan be compared with the lesser force 
required in the car example. 

Accolemtion of the Sash 
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2. Stressand Strain 

All bodies oonsist of very small particles oalled moleoules. These are 
attaohedto eaoh other b aertain internal foroes in the material itself, so- 
oalled cohesive forces. 

When a meohaniaal part is influenced by outside foams it undergoes a ohange 
of form or shape, usually so -1 that it cannot be seen or measured. These 
outside forces strive to ohaage the looation of the moleoules (and so the shape). 
At the ssme time the oohesive foroes inside the material resist to prevent these 
changes of location. 

The external force is oalled a stress: it is the force on a body exerted 
over a given area. The internal foroe resistiag the change of ehape is oalled 
strain, and is measure d in the ssme way, a foroe over a given area. 

If the external foroes are bi&ger than the internal ones, a ohange of form 
of the material takes plaoe. 

If the body reoovers its original form completely when the e-tress is removed, 
the change of folm is oallsd elastio. 

Depending on the material of the body and the magnitude of the foroe, a 
permanent deformation sometimes ooours. This chrrage of form is then said to be 
p1aatia. 

If the external foroes are sven greater, the chargeoffonncango so fsrthat 
the material will break. This is aalled fracture. 

~SrmESSAM)STRAINARE~RCESTIIBTACTONA~NENAIZEBOFTAEWATERIBL, 
i.e. TRE RELATIONSHIP ,F, MERF, F IS THE mRCE TRAT ACTS ON THE CROSS SECTION A. 

A 

They are rmasure d in Newton/rise2 or Newton/om2. 

Rote: Strain is a force induoed as a reaotion to stress: it is independent of the 
xrial under straw. This is distinot from structural strength, whiah is,r 
THEBBafTPOFA~~TORESIST~~OR~R2BBTION(CHBNIZEOF~~)CAUSED 
BpEXTERNALliDRCEZ 

The structural strength properties of a material are usually given as limits 
that result inpenusnent changes offormorbreakage. A given body has different 
etruotural strength for different kinds of stress, viz. tension, compression, 
knding, etc. - 

There are three main groups of streseesr 

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

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

3. Combined stresses ooour when more than 
one stress ants at the same time. This 
group incorporates bending. 
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Risu3ry stress: Compression 

The figure to the right shows a part 
under oompression. 

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

Compression - The compressive force 
Sectional area of rod 

Compreesion ocoura in a saw frame 
in the following places: 

- In the columns of the sash due to 
the tension from the inserted eaw- 
bladee. 

- In the oonnecting rod when it 
reduces the downward movement of 
the sash, roughly between 9 and 
6 o'olock, where compression is 
greatest. (See figure and 
appendix). 

- In the oonnecting rod when it 
aocelerates the sash upwards, 
roughly between 6 and 3 o'olook. 

1 
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Rimaxy stresst Tension 

The figure to the right shows a part 
under tension. 

The teamion in any material is cal- 
culated by the following formula: 

Tension II The strstohinR force 
Seotional area of the rod 

Applied to the above example: 

T -w P 1 N/om2 

Fir a saw frame the biggest tension 
etrees is in the oonnecting rod: 

- when the velooity of the sash going 
up is being reduced (retarded), which 
ie rou&ly between 3 and 12 o'clock 
as it heads for the upper dead centre, 
where the tension in the conneoting 
rod is greatest. 
appendix.) 

(See figure and 

- when the conneoting md pulls the 
sashdownwards, roughlybetween 12 
and 9 o'clock. 
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Seoondary etresst Shear 

The figuretothe right shows a part 
under shear stress. 

Theee stresses arise when the acting 
fames occur in the planes of the surfaoes 
oonoerned, so that two adjoining surfacea 
are pressed past each other, as when a 
pair of soissors are outting. 

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

Shear stress is oalculated by the 
formula belowt 

shsar - The shear force 
Area of the 

shearing material 
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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 example, 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, whioh 
results in shear stress between the 
discs. 

This type of shear is called torsion, 
The figure shows how torsion inoreases 
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. 

!Forsionalstrengthis 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. 

D=l 

D=2 
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.Combined stress: Bending 

Rending stresses occur if, for 
instanoe, a bar is under pressure 
perpendioular to its centre line. 
Bending stresses are oomposed of both 
tension and compression. 

- At the centre line the stress is 
eero. 

- Above the centre line there is 
oompression. 

- Below the centre line there is 
tension. 

To calculate the msgnitude of the 
bending stress is oomplicated and it 
is not pursued in this manual. 

A praotical example, however, oan 
assist our understanding. 

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

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

These two faotors, i.e.: 

- the relationship of stress 
sround the Bile beam centre; 

- the influence of the measure H 
on the resistanoe to bending, 

sre behind the design of the I-secticn 
beam, or I-girder. 

Version A 

Version B 
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When constructing the I-girder the 
aim is to make the waist-liner 

- -narmw (measure B) to reduoe the 
amount of material in those 
sections where it is not needed 
(the stress is minimal in the 
oentre line), and 

- high (measure H) to concentrate 
the mass of material as far away 
as possible from the beam oentre, 
thereby looating as much s&erial 
as possible to sections where the 
etude of tension and com- 
pression is strongest. 

A given cross sectional area (see 
figure) of differing distribution, 
illustrates in this series of drawings 
how the structural strength of girders 
-V81Pg= We have obtained a bending 
strength in d)more than three times 
stronger than the original one in a). 

t- 2000 F 

a) brealload 

in all alternatives Weight KG/CM 

1,275 

breakload 

80 000 KG 
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In a saw frame bend*q stresses 
occur in the conecting rod dua to 
inertia that originates when the lower 
part of the oonneoting rod is foroed to 
follow the rotating movements of the 
orakshaf% journal. These stresses 
are strongest at the upward stroke at 
3 o’clock and at the downward stroke at 
9 o’clock. (See figure and appendix.) 

The oonneoting rod must therefore 
be: 

- as light as possible to reduce 
inertia. 

- as strong ss possible to resist 
bend@ stress. 

For these reasons connecting rods 
are I-shaped in the oross-beams due to 
stress from sawblade tension (about 
7bgO 000 N/Made) and also from the 
inertia of the sash and the conneoting 
rod (about 15Cb2OC? 000 N). 

Fbr the same reasons, applied to 
the oonstruotion of I-girders, oxss-beams 
me made deep (measure H) in order to 
obtain the greatest bending rigidity. 

6 

-- 
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Combined stressr Compreesionatld Bendinq 

Another example of multiple stresses 
is that which erpoees a body to both oolp 
preseion and bendiq strains. 

If a bar (for instance, a connecting 
rod) is long in relation to its oross- 
section and comes under influence of a 
oompressional 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. 

)J 
\ 

. 

/ 

3- 

c F u 

Strains in a Cormeating Rod due to Tension, Compres Ision and Bending 
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In a saw frame the greatest risk of 
this stress ie in the conneoting rod. 

The risk of we ooaurring is 
increased if, at the same time, bendirg 
forcee are preeent in the oonneoting rod. 
Ba previously explained (see also appendix) 
in certain posit ions the oonneoting rod 
is sub jeot to bending etrees. 

Be can be eeen from the figure, the 
maximum compression oooum at B.D.C. 
(6 o’olook), and decreaaee to zero at 
3 o’olock. Maximum banding ooours 
between 3 ololock and 2 o’clook. 

The greatest riek of the combination 
ie between 5 ololook and 4 o’olook on the 
upstroke. (SSgure and appendix. ) 

Compress ion Bending 

3 
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3. Static and Dynamic Streee 

The fame creating etrees on a body 
oan be of two d.ifferent kind, etatio or 
dpamio. 

A static foroe maintains the 8-e 
magnitude independent of time. If the 
foroe ie increased, breakage will 
eventually ooour. The actual foroe at 
which the material will fraoture ie 
aalled the 'breaking: fame and it OO~LWB 
at breaking point. 

A dynamio force is oharaoterieed by 
the faot that the magnitude of the fome 
varies (pulsatee) between two ertremee, 
whioh 11188118 that the etraine within the 
body aleo vary (puleate) in the came way. 

If a meohanioal part oomes under the 
continuous influence of a fome that 
puleatee repeatedly, fraoture might oocur 
in epite of the faot that the magnitude 
of the force mey be considerably below 
the etatio breaking point of the parti- 
oularmeohanioal part. The puleating 
streee finally etraina the meohanioal 
part 80 that it reaohee the fatigue limit 
of that material. 

- - = Constraint 

Constraint 

Fatiguelimit rS 
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The fatigue limit of a material ie 
the nmximum etatio and dynamic etrees 
that oan be put on a material without 
an unlimited number of puleati~ sltreesee 
oaut3ing hreerkage. 

The fatigue limit of any material is 
al- well below ite break* point* 

Fbr materials ikequently ueed in 
meohauioa the magnitude of permitted 
streeeee are Imown and tabulated. 

One of the beet examples to be found 
ie the alternating tezmion/compreseion in 
the conneoting sod and the lower oroef~- 
beam that is alteruatively pushed and 
pulled. 

The design of meahanical oomponente 
under dymmio streee is alraye much 
heavier than oorreepondiug part6 under 
etatio stress only. 

!l%ie ie the reason why the lower 
omes beam ie so heavily dimensioned. 

Another example of a oomponent subject 
to fatigue is the ommk~haf't, whioh, in 
addition to torsion, ia al60 under bending 
etreee ooourring eaohupwardmddownward 
movement of the sash and the oonueoting 
rod. 

Referriag baak to bending atrerre, 
the upper half of the crankshaft ie in 
termion and the lower half in aompreesion. 
(See figure), Bat, aa the crankahaf't 
rotatee, the part that wae in tension will 
develop compression half (L turn later. 

R.IT any given point of the cra~~?~hsf't 
the etreeaee are oomtantly alteruatiu& 
from texmion to compreesion~ a typioal 
example of a oomponent mabjeot to fatigue, 

r 

II -7-I.. I S/I 

!!I! 

/! i 
l/llB/j/ 

;;.1:: :.:..-,. - . . .._ ., ,. ‘( ..‘,‘. . . ..: . ‘. ‘.‘,. . _‘_ .‘, .*, . . . . . 



4. Factora that influence Structural 
Strength 

There are many different faotom 
that influence the etructural etreugth 
of a oomponent, particularly against 
fatigue. 

Some of the most important are: 

Concentrated strains 

Sharp oornera, holee not properly 
drilled, different typee of niokm, hack 
and uneven surfaoes result in strati 
looally ooncentrated. 

Theee cause abrupt restriotione in 
the tranamieeion of foroe through the 
oomponent. Thie lada to etreesee 
greater than those only due to the 
reduced eectional area of the niok. 

The surface of maohine paHe under 
dynamio &rain must therefore have all 
oornem and edgera well rounder, i.e. 
with large radius. (See figure.) 

- 55 - 
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Surfaoe quality 

Bodice with polished and ground 
mxrfaoea demonstrate more reairrtanoe 
and strength than bodiear with rough, 
uneven 8wfaoe8. 

Corroraion 

F&st and other chemical corrosion 
reduces etructural strength aonsidersbly 

This ie oorrected I~T surface 
conditioning, painting and the uBe of 
rust proof materiala. 
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Heat treatment 

A metal pa;rt that has been repaired 
through welding usually has a lower 
fatigue limit due to: 

- unfavouzsble struoture of 
the weld material. 

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

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

In thiqfollowed 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, annealing is practiced, 
This means that zones A and B are heated 
up to 750 - 850°C (depading on carbon 
content) for half to one hour, followed 
by cooling in normal air. (Electric 
welding, however, does not normally 
require this procedure.) 

Seoondly, when welding a given part 
(eee figure c) th e material heated at 
point C tends to expand. The rest of the 
material B is still cool and does not 
expand, but rather prevents e-ion and 
strives to pea together the material of 
the C zone which is plastio and workable 
due to high temperature and therefore 
uauaea bulging(figure d). Ekpandingand 
compressive foroea more or leas eliminate 
each other end the frame remains rectangular 
as long as C material is hot. 

B A B 

b 

d 

An example of how heat 
stress can occur when a 
machine foundation is 
welded together &pint c. 
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But then the oomponent cools off, the 
material around C oontreote, which remlte 
in BtF866 and Shape OhA@. % elilUiJWte 

this, the component muat be heated up in 
one of the following three different wayat 

1. The material at (1 ia heated up to 
approxin&ely the same temperature 
am the material at point C. Thie 
creates a uniform expansion and 
oompreerrion. 

2. The whole part is heated up to +&XI% 
during the welding, whioh makes the 
lpaterial pleat io 80 that stress is 
eliminated, so-oalled hot welding. 

3. The whole part ia streaa-relief 
annealed at +6OO”C within a few 
houm &ter the oompletion of the 
welding. 

IMe: Welding of more complicated pa&s 

should be left to experienoed 
workehope. 

Cheokm 

AS we have seen, the eaah 3.6 under 
significant etreesea and some components 
are more subject to fatigue than others. 
lb ensure proper fumtioning of the frame 
saw, these vulnerable parte: 

the lower aroea-beam 

the connecting md 

the crank pin 

the orank~ 

muat be checked regularly and given 
nurintenanoe. 

Incorporate ohecb into the preventive 
maintenance progrmrne 
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5* The Eovement Mechanism of the Frame 
Saw 

The oscillating movement meohaniam 
of the frame saw is bslred on orank mot ion, 
i.e. a rotating movement is converted 
through a connecting rod into a t-d- 
fro movement. 

The figure is an explanatory aketoh 
of the moving perks of a frame Eaw where: 

A c the centre of the oxankahsft 

B R the centre of the crank pin 

C I the centre of the aaah pin. 

Point A rotates at an even speed which is 

the number of revolutions of the frame 
saw, for inatanoe 350 r/min. 

Faint B will then describe a oirole around 

I point A. This ie done at an even epeed, 
as B is direotly linked to A. 

Fbint C is given a movement that is 
identical to the movement of the eaah aa 
it oan be regarded aa a part of the sash. 

At the same time it oan be regarded 
a.a a part of the upper conneoting rod 
bearing and the diatanoe that It travela - 
the lemgth of the stroke of the aaah I 
(in our oaee) 600 mu. AE the aaah is 
steered in its guidea, the rotating move- 
ment of A and B is transformed to a mov- 
metnt up and down. 

11 ~ 
Upper ’ f -- 

Lower 

B- 
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During the movement of point C the 
apeed at which it travels and ita dire&ion 
vary* 

Ihe figure ahowa the speed of point C. 
The horizontal axis hae been divided into 
the 12 points of the clock faoe. The 
vertioal axis shows the epeed of C at a 
oertain olook face position of B. 

The speed ia at its lowest, i.e. 
0 m/min at t 

- top dead centre (TDC), i.e. when B is 
at the 12 o’clock position and att 

- bottom dead oentre (BDC), i.e. when 
B is at the 6 o’aloak position. 

The speed is at it6 highest during: 

- the downward movement when B is at 
the 9 olclook poait ion and during 

- the upwfxrd movement when B is at 

the 3 olclock position. 

Aa the speed of movement of the sash 
cha~~~~se during one xwolut ion of the 
crank&&t, this means that the sash is 
alternatively aocelerated and retarded. 

The figure 6howa the acoeleration of 
point c. It indicates that the 
aoaelerat ion 

- is greater at the TDC and EDC, or 
the turning points, when point B 
is at 12 and 6 ololook positions 
and that 

- aoaeleration is greater at the 
upper dead centre (point B at 
12 olalook) than at the lower 
dead oentre (B at 6 ololock). 

Velocity of Sash 

Acceleration of Sash 
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6. Fbrcea actiw on the Smh, the 
Connectiq Rod and the Crankshaft 
Journal 

The Bash and the lower CmB8-beam in 
particular are under forces that originate 
from: 

- the moviq parka of the frame saw 
(each, sawbladee and parts of the 
connecting rod), particularly the 
aooeleration and reterdation of the 
sa6h 

- the cutting fome at sawing. 

With inserted blades an 18” sash 
weighs mound 245 kg, a 26” Bash weigha 
345 kg and a ~ll,BaBh 400 kg. 

The upper end of the connecting rod 
moves up and down 1 ike the eaah. Therw 
fore a certain part of the maas of the 
canneoting rod (around 55 kg) can be 
added to the ma86 that moves upward and 
downward. 

We have seen earlier that: 

Fbrce - Mass x Acceleration. 

In this maeI the total forces can 
be calculated by multiplying the 
acceleration of the Bash at different 
positions by the weight of the Bash plua 
the weight of the sawblades and the 
hanger8 plus 55 Q of the connecting rod. 
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By their weight the fitted BaWbladBB 
inoreaae the foroea but they also influence 
the each beoauae of the fitting tension 
whioh oan be 70,000 N or more for eaoh 
blade. A frame Baw that holds 9 blades 
thue has a fitting tension of 630 000 N 
in total. Apart from these foroee, the 
aaah is also subject to gutting foroea 
that ariee From sawing. 

These foruea, at leaat the ones that 
act at right aaglea to the W~wbladee, 
increase with the equare of the feed 
speed. The streee on the blades is, 
atrsagely enough, greater while ret- 
ing than while sawing. 

When eawi 
')" 

a 40 am cant at a feed 
speed of 33 mm stroke, the fome that 
originatea from feeding is 2 000 lV at 
return sawing just &er the turn of the 
stroke at the HOC. 

Under the very same oant aize and 
feed speed, the foroe at the outting 
movement ie biggest just before the BDC 
and reaohee 1400 N/blade. 

The oonnecting rod ia subject to 
forces that oonaiat of: 

- forces from the upward and do- 
ward nmving parts (eaah, bladea 
and part of the connecting rod). 

- outtlng foroee at sawing. 

- inertia forces. 

The firat two of these inertia 
forces have already been dealt with. 
Here we disouse the third group of 
influenoing foroee. 

2 000 
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When the lower end of the oonneoting 
rod is rotating it ia influenced by fomee 
of inertia that strive to baud it. 

Theme fOrOe6 axe Bp~?eed alOX@ the 
connecting rod but, to make it simple, 
we can assume that they act fzwm one 
point only, situated one-third down the 
leagth of the oonnecting rod from the 
oentre afthe omnk pin. 

The conneoting rod ia under maximum 
bend* stress at thie point. How the 
inertia foroea that act an the oonnecting 
rod change their size end direction at 
different poaitiona of the crank pin is 
given in the figure alongside. 

R-cm this figure we can see that 
these foroea are zero at the turning 
points (12 and 6 o’oloak), while they 
reach their greateat at a point situated 
roughly where the connecting rod and 
the radius of the flywheel form a right 
angle, which ocoura just before the 
3 o’alook and just &‘ter the 9 o’clock 
pOSitiOkU3. 

Aa indioated in the appendix, the 
other etrecmee on the oonnecting rod, 
tension and oompreaaion are mallest 
when the bending etrees ia largest. 
But on the other hand, tanaion and oom- 
premion inoreame when bending deoreaaes 
towarda the dead oentree. 

- 

Bending strains 
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The orankehaft jourrvrl ie aubjeot 
to all theme foraea, tmtted to the 
crank pin through the lower oonneoting 
rodbearing. The biggemt Some aoting 
on the aonneating rod bearing oaaura at 
the upper dead oentre, i.e. the 12 o’olook 
position. 

The whole of this forae is not trams- 
mittedthrowhthe crankshaft bearing to 
the barse plate and the foundat ion but ie 
reduoed through oounter balancing of the 
flywheel. 

Flywheele are made with permranent 
aoamterweighte plaoed on the oppoeite 
aide of the CrankBhaft from the Caulk 
pin, which Bhif'te the oentre of -6 

towards that side. The distanae from 
the aentre of maam to the aentre of 
rotation ie thue modified BO that all 
the rotating maea fames eliminate eaoh 
other 811 muoh as poesible. 

Aa ehown in the figure68 

- Cl is the aentrifugal fome 
of the rotating part of the 
connecting rod, the conneot- 
ingradbearingandthearank 
pin, while 

- C2 ie the centrifugal forae 
of the eccentrically plaaed 
aounterwe@hte of the two 
flywheels. 

If these two oentrifugal foroee 
(Cl and C2) have the same magnitude, 
C2 will oounterbalanoe Cl. 

When the orank pin is at the 6 
and 12 olaloak positione, the upward 
and downward lpoving inertia fames of 
the aash and part of the conneoting rod 
alternatively put oompreeeion and 
t-ion on the lower connecting rod 
ming. (Appends) 

Ektra 
Counterweib# Counterweight 

I I 

I Tension 1 

I Compression 
I 
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These up and downwerd acting 
inertia forces can be reduced, however, 
if the foroe C2 ia made bigger than 
the foroe Cl. 

Fkrt of the up and downward foroe F 
whioh is transmitted through the connect- 
ing rod from the s&ah and the up and 
downward moving part of the connecting 
rod will then be counterbalanoed verti- 
cally. The force F, however, is zero 
at the 3 and 9 ololock positions. 

C2 can be increased by melting lead 
into apeaially provided holes in the fly- 
wheel. 

To obtain the beat results from the 
counterbalance, the size of the lead 
waht muat be tested individually for 
eaoh frame saw. 

The out-of-balance that this creates 
in the flywheel will oauae forces that 
do not counterbalance when the orank tap 
is in the 3 and 9 o’olock positiona 
where F = 0. This will cause Borne 
horizontal vibration but these are lees 
than those that would occur if ne balanc- 
ing was done of the flgrJhee1, The up 
and downward forces would then treat e 
very strong vertical vibration, 

c2 
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7. The Cutting Condition6 of the Saeh 

The working stroke (outtimg) ..__... ._...................-....... - - 
, 

2 3 4 

Direction of feed 

A. EXficient cutting 
I B. Less efficie& cutting 

c. Wood crushing 
D. Return eawing 
E. Free wheeling L 
F. Middle of the stroke - 

5 6 i.e. where cutting 
potential cannot be 
IlEd.UlmiZed. 
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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 Operator 
(usually the sawyer or sawdoctor) and a Helper. 

The sash must be securely looked in its upper position. Front upper 
and lower 1~11 frames must be open. Switoh off the current. 

OPERATOR 

stands in front of the 
sash. 

Operator Helper 
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. 



OFEXATOR 

1. tiosene upper and lower 
blook attachments on the 
right-hand side, the upper 
ones just enough for blocla 
to remain in place. 
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REMDVIMG BLADESF'ROMTIESASH 

HELPER 

2. Knocks away right lower 
support blook. Then 
takesaway other blocks 
one by one from right to 
left, so that the blade6 
are completely free. 

3. Colleots two or three 
blades together and pulls 
them out of the bottom 
hangers. 

4. Tekee the blades and puts 
them in the Bawdoctor'B 
box. 

2. Loosena each hanger in 
three steps (otherwise 
there ie a risk of 
breaking the hanger on 
the last blade). Starts 
with centre blade. Con- 
tinuEeon alternate 
sides with eaah step. 

I Step Rignt order ofl 
each step 

I 

Knock8 away left upper 
support (seen from the 
INper's position). 
Takasaway the blocks 
one by one from left 
to right. Meanwhile, 
kewremaining blooks 
in position by push- 
ing side of last 
blade against them. 

3. Collects the *spa cf 
two or three blades 
together (the same as 
the Operator) and 
pushee the blades out 
from top hangers. 

4. Checks blooka. D~BCE&E 
if damaged. Cleana un- 
broken blooks and pute 
them in their respeotive 
box%6 l 

The blades have now been removed from the sash. 
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SEZTINBLAI)ESIrJTOTRESASH 

Insert-the hangers 

OPEZWlQR 

2. Checlm wers and makes 
sure the contaot surfaces 
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 indiaations of 
fraatures. 

3. Puts the bottom hangere 
through the lower cross 
beams from the top down- 
wards (with the attach- 
ments first). Then 
turm them one-quarter 
of a turn to m&e the 
attaohments oome into 
contact with the lower 
side of the beam and 
look into position. 

I 
I 

t 

Problems in a Hanger 

I 

HEXPER 

1. Cleans the cross besms 
from sawdust, eto. 
Brushes carefully, or 
preferably uses oom- 
pressed air. If a wear- 
ing plate is used on top 
of the upper oross beam, 
cheeks that it is in 
the right position. 

2. Cheeks the hangers and 
makes sure the uontaat 
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 fraotures. 

3. Puts the top 
through the cross beam 
from the top downwexds. 
Then turns 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. 



- 72 - 

Inmrting the aawbladse 

OPERAlQR 

1. Takea the blader one et 8 
time oarrying ths blade at 
the baok with the lait 
hand and aalanoing it with 
the right hand, holw 
the front at the bottom> 
(the teeth faoing Opsrstor). 
&IIE~S upper end to the 
Hfilpar. 

2. Iiurerte the bottom end of 
the blade into the l&t 
bottom hanger. Then oon- 
tinuerr with the reet of 
the blades. 

1. Wee the blade by 
glwping upper end 
with the right hand. 
Rolds the hanger with 
the left hand. 

2. limerts upper end of 
the blade into the 
00rrespmlin.g top 
hangsr. Adjust0 the 
wedge in the top 
hanger 80 that the 
blade is looated in 
the hanger. (If the 
blade ia “standing” 
free it oould fall 
foruazd onto Operator.) 

Ineert f!rom lsft to right. Ifhen all the blades are inserted, position the 
blades (the hEIllgere) 6idewaye to the approate poBitiOn they will have later 
when the blooks-are'inserted. 

3. Adjust the blades in the 1 13. 
bottom hangere in the 
direot ion of 6ewing aoth& Outer blade8 Lower 

OX‘066 
- the outRide blade6 

-8 a little for- 
ward of the oentre 
bladee, i.e. they 
will out first. 

- the blades are 
plaoed evetriofC& 

- the whole set of 

Adjust the blsdea into 
the top hangere in the 
sane way 88 the 
Operator &es with the 
bottom. 

blades ie perpendi- 
oular to the 
direction of eawing. 

- the fitting tension 
will be oorreot in 
the blades. 

Sinoe blades are poeitioned aa above 
width a rule on poeitioning ie 
poesible oentre of hangers ehould 
in figure, or the tint of the hanger 

and are often of dif’feirent 
diffioult to state. Aa far aa 
ooinoide with a line 88 shown 
be j.n line with gullets. 
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Insert* of blocks 

1. Ineerts with the left 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 blade agaFnst the 
block so that the bottom 
hanger is correotly posi- 
tioned and the block is 
held in plaoe, 

Continues until all the 
blades and blocks are in- 
serted. Finally inserts 
the last support blook. 

2. 

1. With the right hand 
inserts the upper 
support block oorres- 
pending 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 hsmmer 
so that the blade is 
stretched a little -- 
the blook is then 
fixed and stays in 
position by itself. 
(The top hangers are 
now posxtioned a 
little to one side.) 
Continues like this 
until all the blades 
and blooks are in- 
serted. Finally, 
inserts the support 
block. 

The last support blook is often a bit bigger than the distance allows. If the 
difference is small the support blook can be tapped down (the Helper drives his 
block upwsrds). If the difference is big, the blook attaohment must be un- 
sorewed. N&er force the last support b&ok with heavy blows. The support 
blook could beoome deformed and be pressed so hard that later adjustment will 
be more difficult. 

Tightensthe upper blook 
attaohment a little when 
all the blooks are in- 
serted so that they do 
not fall out, 

At the ssme time, adjusts 
the blocks so that they 
are all in a horizontal 
line together. 

2, Loosens the eooentrios 
of the top hanger a 
little and adjusts 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. Star4swith 
the outside blades 
and works alternately 
from left to right 
towards the oentre. 
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Adjustment of overhang eettis 

HELPER 

Adjusts the right overhar 
setting on the overhang 
setting board. Holds the 
board against one blade E 
a time, preesee against 
tooth line and taps with 
the haPPmer at upper end c 
blade in the direction oi 
sawing, so that the righl 
overhang setting is 
obtained. 

Direction 
of sash 
movement 

1 
L 

If the overhang 
setting already 
adjusted is too 
mall, gently taps 
out the blade at 
upper end. 

--- 

II- 
ii 
i: 

At this stage the blades must not be stretohed eo much that they risk damsge 
or that the etretohing plats6 of the blades get jolted. 

2. Taps top hanger 
wedges to achieve 
a slight stretoh- 
ing of the blades. 
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Setting right angle of a set of sawblades 

1. Puts the aligning edge on the 
be~kg PiVet OP the frsme saw 
stand. Arts the aligning T 
square on the aligning edge. 
Checks by moving it sgainst 
the eides 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 baok screws of the block 
attachments differentially. 
Do not use any foroe which 
might result in a deformation 
of-the blooks without the 
blades reaching the right 
position. Then it would be 
difficult to continue settingthe 
sngles ofthe rest of the blades. 

2. When all the blades 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 pushes it to 
bottom dead 
centre, 

4. Checks the angle of the blades 
in the esmewayas inland 2 
above, when the sash has reached 
the lower position. The adjust- 
ment is made with the upper line 
of blocks. 
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Phmbing in a set of ouwbladee 

OF'ERAToh REILFm 

1. Holdsthe T equsre 
against the aligning 
edge with one edge a 1. oi bfie QYwe Gif&; 
to one side of 8 blade. 
The Bet of eawblades 
will be vertioel if 
the side of the blade, 
when making ite IUOVB- 
meat up and down, is 
always at the same die- 
tanoe from the fixed 
measuring point. If 
the distance to the 
eiae of the blade ie 
not the a8me going up 
aa going down, the 
upper block row must 
be adjusted eidewaye. 
Laoeena both aorewm 
equ8lly on that eide 
of the blook Bttaoh- 
ment where the eet 
of aawbladee neede 
edjuating ana correa- 
poondingly tightens 
both screw0 at the 
other block attach- 
ment. The set of 
bledee will move in 
the right w(4~r. 

1. Pushem the frappe to 
make the each move 
elowly up 8nd down-. 

2. Tighten8 the set of 
blades in etagee. 

(Steps 2 snd 3). starts 
with the outside 'Liladee 
and worlca alternatively 
towarde oentre. 
Tightena centre blade 
laet in every etep. If 
sawI does not start 
until following day, 
delay tightening until 
S8Wiw ie to etart, 

thus avoiding oro~e- 
h wea a-& hlarlna hainn M....WW” --a-c, 

under pressure for an 
unneoeeesrily longtie. 
It ie esaentisl that 
all blades are equally 
tightened or load on 
omes beama will be WI- 
evenly dietributed and 
result in curved S8Wing. 

Checks strain in blade8 
by preesing each blade 
h8rd with hand. 
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Ol?EXKPOR 

1. Puts the aligning edge 
against inside of one of 
the bladessawing the 
main yield. (Notet fir 
oant frames put the edge 
along the inside of one 
of the outside blades 
of the cant boards). 

2. Indioatmby signsalready 
agreed upon how Helper 
must move ti splitter 
so that it bears against 
the inside of the align- 
ing edge. 

Adjustment of splitters (hife guides) 

4. Repeats this procedure 
with the othersplitter. 

? 

I I- 

HELPER 
1. hoeens the 

splitters and 
moves them a 
little together. 

2. Moves the 
splitter as 
directed by 
Operator so tbst 
it bears against 
irside edge of 
aligning edge. 

3. Fixes and looks 
splitter. 

4. Repeats this 
procedure with 
the other 
splitter. 

5. Cheeks adjustment onoe 
more, see above. 
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Safety equipment 

A newly sharpened blade is easily 
dmaged even by gentle nudges and Insups. 
Coztaot with other objeote oau damsge 
both edges and teeth setting. 

To avoid dsmsge, the edge can be 
protected by strips of plastio that are 
placed over the teeth. 

Even more easily dmsged are the 
hands of the Operator, which can be cut 
when blades are handled, espeoially when 
the Operator is inserting blades, blooks 
or tightening the blook attachments. 

m using the plastio strips the 
Operator is protected during the whole 
procedure, except when the overhaug 
setting is adjusted. The strips are 
easy to put on and take off. 
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1. Cant Sawing Prinoiplee 

The principles of aant cawing ooneist of two steps (figure 1). 

Step I. The log ie eked in the log frsme, whieh gives 
a oant and one or more boards on eaoh side. 

Step II. The oant is reeawn in the oant fYsme whioh gives a 
main yield of planks, and a number of boards on 
each side. 

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

The boarda from both steps are f’urther processed in one or more edgers. 

Edgesawing 

The cant to 
Resawing 

Fig,1 
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The Hawing ie usually done in two framee, one log frame eaw and one oant 
frame saw, which operate one after the other. 

The sawing, however, oan be done in juet one frame that ie set up 
periodioally for edging or reaawing. In thie oaae, the cants mu& be piled 
up between the two operations. 

When prooeeeing the lo@, the purpose ie to aohievez 

- a good result both ~EI regards quality and quantity. 

- the highest poeeible economio yield. 

The log8 must, therefore, be correotly fed into the frame maw. 

The log oan be ofr 

- different siee and tree speoies 

- different form and quality, (rJee figure 3) 
and must be treated acoordingly. 

When the log sawyer or oant eawyer 
haa eaoh log or oant before him, he must 
m&e an aaseewnent quiokly and position 
the log, or the cant, for the sawing 
procedure, to ensure the beet result 
poeeible. 

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

:eeult of tryi% to move log eidewqm 
tier =wing hae barted. 
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Logs with fom d 

Fig.3 

2. Sawing Symmetrical Lo609 (Figure 3) 

A eymmetrioal log 

- ie round and etraight without arsy 
fow defeota; 

- haa quality faulta in the foxm of 
knots dietributed evenly in number 
and eiee. 

Infeed Rule for Symetrioal I4xB 
inbRand Cant&amer 

-..----.-I___ 

I 
Centre line of log or the oamt 
&all coincide with oentre line 
of the eet of blades. 

Ezoeption to rule8 If, for instams, 
too emall a log for the aotual 
setting haa be& inoluded, the aawn 
mrfaue of the ca& msy be too mull 
for the laain yield.. 

hgsawing Cant resew* 

t I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L 

Centre 
line of. 
blades 

I 

kntre line !I 
'I 

If log 
% 

1 
I 

Centre I 4 lineof , oant 
Fig.4 
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Figure 5a show8 this ease where the 
cawing prooedure hae followed the tie, 
i.e. the oentre line of the oant follows, 
the oentre line of the eet of bladee, 
Roth plrrnke have got wane* 

Figure lib ehowa a eide movement of 
the oant 80 that the two oentre lineis 
do not ooinoide. 

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

One drawbaok here, however, is that* 
the full edged plank hae beaome 'pith- 
included". 31 come species dietortion 
on drying ie often worst in pith- 
included planks, therefore their value 
may be reduced. (See figure 50). 

Before aligning a straight oant 
with a eawn surfaoe whiah is too small, 
one should bear in mind that: 

- in Borne epeciee the eidewaya move 
ment (figure 5b) must not become 
80 big that excessive dietortion 
or pith oraoka appear when the log 
ie dried; 

- alignment following the basio 
rule (figure 5a) ie reoommended 
when the log ie of euoh a quality 
that knotB, deoay, blue stain, etc, 
make wane acoeptable. 

49 

1 J’Q3.5 b 

Fig.5 c 
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3. Sawinp: Lo- with Form Defects 

3.1 Crooked Loga 

The most oommon form of orookedness 
ie %weep’c or ‘@long crook”. The aweep 
may not, acoording to previous Swedieh 
log quality standards, emeed 25 mm for 
each 1.5 m. A 4.5 m long log could 
therefore have a mnjrirmlm-even sweep not 
exceeding 75 mn. (See figure 6). 

Infeed Rule for Crooked Log, Log Rramet 

The cant from a crooked log sawn in 
thie way ie arooked but the surfaces are 
evenly sawn. (see figure 8) 

Infeed Rule for Crooked Cant, Cant Rramet 

oant and Baw it so 
that main yield just falle 
within sawn eurfaoe on inside 
of the sweep. (See figure pa). 

Fig.6 

%nt boards within 
6awn surface of 
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If one does not follow the rule and saws izat=- -2 I;; ~;;ordance with figure 9b: 

- wanewill 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 beoause of knots, blue etain, etc., such a 
sawing approach rosy be recommended. (See figure 10). 

not likethis 

Fig.gb 

The rule is that the main yield should fall within the sawn surface in the 
inner sweep. If this rule ie followed, resawing in the cant freme can be done 
in accordance with either of two principles: 

3.1.1 Straight Sawing 

The oant is sawn straight, i.e. it 
is fed though the frame so that the 
blades make straight cuts. The align- 
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. 

Fig.11 
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3.1.2 Curve Sawillg 

The cant ia sawn curved, i.e. it 
ia fed 80 that the e.aw cuts fol:au the 
weep of the oant ae in figure 12. 

The possibility of doing thia in a 
oent frame ie limited depending on: 

- the dintame between the knife 
guides and the blades. (The 
cloeer they are, the greater the 
poamibility.) 

- the length of the knife guidee; 

- the dietanoe between the eeparating 
plates for the main yield. L 

Fig.13 - Proaedure for Curve Sawing 

Position 1 - Weed 
Blade A oute within sawn 
surfaae ofcanteo main 
yield beaomea O.iJly edged, 
Dire&ion of oantr b&end 
of block is moved eidewaye 
80 centre line through top 
and butt ends is off-line 
compared to centre line 
through set of blades. 

sawing of 
fir& half. 
Butt end of 
oant ie 
ehifted aide- 
ways so that 
blade A followa 
edgeofeawn 
surfaoe dcant 

Fig.12 

Ebsition 2 
Blade A now at edge 
of ~8x21 cant. Centre 
line through topti 
butt ena of block 
ie inline butehifted 
in comparison with 
centre line of eet 
of bladee. 

Middle eection is 
eaun with elight 
ehift of the aant. 

Pee ,ion 3 

Sawing of butt end 
ie done without any 
ehifting of aant. 
The cute become 
straight. SauIlB-uF 
face ie wider here 
due to log taper, ec 
etraight sawing 
should not reault 
in timber with wane. 

3.1.3 A Comperison of Straight Sawing or Curve Sawing of oants fram logs with 
sweep is made below. 
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3.1.3.1 Straightness 

Straight sawiw results in straight main yield. 

Curve sawing gives main yield with bow. 

The thioker the plaxik or board, the more important a defect bow becomes. 
During drying, restraint in a stack will tend to straighten bowed pieoes. 

3.1.3.2 RDsitioning of the pith 

Straight sawing reaulte in spread 
end therefore poor positioning of the 
pith in the main planks as it falls 
inside both planks, whioh aan lead to 
distortion snd oraaks during drying. 

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

3.1.3.3 Wane 

Straight sawingusuallyresults in 
more wane on one of the main planks. 

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

3.1.3.4 FYaotical performanoe 

. Straight sawing is eimpler than 
ctie sawing. Curve sawing may, there- 
fore, slow produotion levels unless there 
is speoial infeed equipment to simplify 
the procedure. Whether txooked cants 
are straight or curve aawn at the cant 
frame is up to the individual sawmill. 
* applying aurve sawing, however, it is 
possible to increase the sawn timber 
reaovely. 

3.2 Logs with Irregular Cross 
Sections 

In figurel~logs with irregular 
oross eeotions are shown, one being oval, 
the other irregular. 

If these loge are positioned in the 
way that is shown in figure 15b, where 
eaoh 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 twieted cant. 

Snfeed Rule for Log with Irregular Cross 
Section, Log Frsmer 

This gives the log the safest steering 
thrpugh the frame. 

1 _[Direotionofpdth 

Cmss swtia 
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3.3 oval i&zs 

When mearruring an oval log, 
different diameters can be recorded 
depend' 
done. 7 

on how the measurement is 
See figure 16). The log 

oan therefore be designated for 
different size olasses. 

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 
minbaum diameter, following which the 
mean value is calculated and used. 

To prevent an oval log from turn- 
ing durw the sawing prooess, aocording 
to the infeed rule for logs with 
irregular cross-sections, it can only 
be positioned resti either on its 
flat or high side. See figure 17). 

High side 
(max.measure) 

h!i Fig: 16 

I- 

FWitioning on Positioninq on 
high-side flat side 

Fig: 17 

In figwe 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 l’75 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 way8 to measure logs, and 

- to which size olase the log would have been azsigned depending on the 
rezulte from theee. In addition, we oan eee: 

- alternative dimenaione for the different size claaees and a deeoription 
of the edge of the main yield. 

We oan draw the following oonolusions kpm the tablet 

- Measuring the maximum diameter resulte in the highest amount of wane 
no matter how the log is positioned. 

- lUeaauri]3B the minimual diameter gives the greatest oertainty of fkll 
edged main yield. 

pbsitioning the log on its flat aide gives an advantage in one case only, 
when cutting 50 x 175 mm. 

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

Fig.18 I 
fili@mmnt onmh 
side for lsg frame Cant width I -A- 

Alignment on flat 
side for log, frame Cant width 

1% 1m IVC 

thiok- 63 
ness mm@jO 

Alternative 
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It is, however, oormnon that oval 
log0 also have sweep, A eoftwood tree 
that gmbxi crooked fomm ncompreeaion 
wood", on the low aide of the log, 
reeulting in an oval stem. Figure19 
&OWE how crookedness and ovality ooow 
at the same time in a log. If the 
crook is placed downward6, the oval is 
on its high aide. 

InfeedRule for Oval Lng, LogRmmer 

The log is normally positioned on 
its high eide. In addition, 
adjust log so that resting points 
between rollers and log are in a 
vertical line. @hive 15-I 

4. Sawing Logs with hole Cefeots 

ane of crook 

A bole soar will occur on a stand- 
tree following external damage and ml+ 
sequent healing. 

The bole soar umally take8 the 
form of a depression in the log whioh 
can be 80 deep that the main yield ie 
affected. 

Infeed Rule for Log with Bole Soar, Log 
Wane: 

Turn log 80 that the bole roar ie on 
the top side. (See figure 20.) I 

If the log is positioned with the 
bole scar on the side, both planks can 
be affected so that they need cutting. 
o%P= 21.) 
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5. Sawing faue with Heart Shakee 

Heart nhakes ooour mostly in large 
diameter logs. They originate in the 
standing tree. Aa the heartwood get8 
older and dries, it PDey &rink to the 
etege of oheoking. If euohbge are 
stored in water, the oraokss will ewe11 
up and difmppear, only to widen again 
when the sawn timber ie dried. 

Infeed Rule for L~R with He& Shakea, 
Log Frame: 

Rmition the log 80 t&t the biggest 
oreok lie6 horizontally. (See Fig.22.J 

L 

If the log ie poeitioned with the 
hemt ehake vert;ically, it will af’feot 
both planke af%er reeawing. (BSg.23.) 

6. Sawim Ime with wits Defecte 

A log with knots dietributed evenly 
over the mu-faoe mu& be poeitioned 
primarily aooording to itrr form. 

Very often, however, a log hae moat 
of ite knot6 aoncentrated on one aide. 
Thin oan be due to the faot that the tree 
haa been growing next to an open epaoe eo 
that the branohee have developed more on 
that aide. Or the tree might have been 
crooked and the branches have developed 
more on the opposite side in order to 
even out the load dietribution. 

Infeed Rule for L,on with met. knota on 
one side, Len Framer 

I Torn the log 80 fhst the worst side 
ia up-* (Mgure a.) I 

Fig: 22 

Fig: 23 

The smaller orme eeotion of the lamta 
will then appear on the faoe of the planke. 
If the log ie positioned with the noret 
knote to one eide, larger orom eeotion 
knots (or wing Imote) will appeex on the 
faoe of the cant boarde, depreeeing 
quality more. 

The above nilee describe the procedure for aligning loge with only one defect 
at a time. But a log oan have many different defects at the came time, 80 it ie 
neceesary to detemine nhioh of these defects will have the greatest influenoe on 
the sawn yield. 
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PART V- MAINTENANCE 

Check-ups JEe 

1. 

2. 

3. 

4. 

59 
6. 

7. 
8. 

99 
10. 

11. 

In order to achieve an effective production the frame saw has to be 

Daily ................................ 93 
Weekly ............................... 93 
Monthly ............................. 94 
Every three months .................. 94 
Twice a year 

........................ 94 
Once a year ......................... 94 
Lower connecting rod bearing ......... 94 

Upper connecting rod bearing ........ 95 

Guide control ....................... 95 

Control of sash movement ............ 95 

Guide cooling system ................ 96 

maintained regularly: daily check-ups should be carried out and repair6 made 
by skilled personnel and with original spare parts. 

Detailed maintenance and greasing instructiona 
must be provided by each frame Baw manufacturer. 

[eaw maintenance. 
Below are some more general statements on frame 

There are two kinds of maintenance: 

- pre-maintenance, such as greasing, oiling, 
controls and adjustments. 

- minor repairs or services to eliminate 
previous disturbances in production. 

Pre-maintenance ie of the utmost importance in order to reduce the rate of 
breakdown. 
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Check-ups 

1. Dailg 

b) 

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 looked 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. 

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 blades 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 guides 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, colmms 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 cress beams are easier to discover when the blades in the sash are 
t ight ened. 

Smaller nicks should be grounded down with an emery or a polishing cloth. 
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3. Monthly 

Adjust all ohains and cheek for wear and tear. 

Check shafts and bearings of the feed rolls. 

Cheok the wear of the sliding blocks. 

Check and tighten all bolts, including anchor bolts. 

4. Evem Three Months 

The lower connecting rod bearings should be washed and cleaned. 

5. !Pwice a Year 

The bearing play of the upper and lower conneoting 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 oare- 
fully. Grease types and working/greasing 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*G. At least once a week the inside temperature of the 
hearing should be measured. This temperature and the temperature in the 
sawmill 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 abnorraal sash movement or vibrations. If the reason for incre=ased 
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 Connect iw Rod Bearing 

The gudgeon pin of this needle bearing should be oheoked 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 ehould be loosened and the guides pulled back aa 
far as possible. 

Tine bolts in the crank pin brackets of the lower cross beams should be 
loosened. 

The slots in the pin brackete 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 ehould be controled and aligned once a year. 

The infced guides are checked by using a 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 ohecked using a straight edge long enough 
to cover upper and lower guides simultaneously. The oheok-up should be made 
having the guides mounted in the frame. For maximum play allowed between 
straight edge and guide, see matmfacturer's reoommendations. 

To align the guides when mounted in the frame, use a plumb line from the 
upper to the lower guides and oompare with allowed deviation. If this control 
indicate6 that the base line of the frame, for any reason, has been ohanged, 
correction should be made by adjusting the base plate. 

10. Control of gash Movement 

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

There are two ways of oontrolling thist 

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

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

- Attaoh the two metal pieoes to the crank ahaft bearing 
houeing as shown in figure. 

- pull the plumb lines through the holes in the metal pieces 
and attach the line to the lower OZVBB beams of the aaah 
and vertical to the holes. The cash should be in ite top 
poeit ion. 

- Adjust the metal pieoee to oentre the plumb line in the hole. 

Wing a file, mark the position of the plumb lines of the 
lower or088 beam, 

- Lower the each 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 
ehowe some typioal faults of which some can be accepted and 
some have to be correoted. 

11. Guide Cooling System 

Regnlar control of the cooling system effioiency ie recommended. It 
ie ea8ily carried out by measuring in and outgoing water temperature, 
Maximum allowed outgoing. temperature is 65 ‘X and maximum allowed 
difference between in and outgoing water temperature ia 15°C. 
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1. Intmduotion 

Within the 6aw milling industry it ie often necessary to be able to calculate, 
for inetancet 

- the number of revolution6 of a shaft in order to be able to 
fit a matching blade or grinding dim. 

- the required diameter of a pulley to obtain a oertain number 
of revolutione. 

- the neoeseary number of teeth of a driven spmoket, in order 
to match it to the desired number of revolution6 of, for 
inetanoe, driving sprockets. 

- the peripheral speed of a revolving cimular eawblade in 
order to determine the correct epeed to feed the saw. 

This manual use6 practical examples to show 'now emwere to these types of 
crueetione uan be obtained. 

2. Abbreviatione used in Text 

Diameter . . . *.. . . . . . . . . . . . . . . . *,. 
Circumference . . . . . . . . . . . . . . . . . . . . . 
The Constant Pi (IC the'number 3.1416) which ie used to 
calculate the circumference of a circle . . . . . . . . . 
Mets= per second . . . . . . . . . . . . . . . . . . 
Peripheral speed (Velocity) 

Number of cogs or teeth . . . . . . . . . . . . . . . 
Number of revolutions (revs) . . . . . . . . . . . . . . 
expressed ae 

I*... d 

. . . . a 

. . . . J-r 

. . . . m/se0 

V 

. . . . z 

. . . . n 

r/min or 
r/eec 
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3. Row to Calculate the number of Revolutions of a Shaft 

i) TASK: To find the number of revolution6 of the driven ah&t A 
in the figure below 

300 mm 

/ I 

n= 1440 r 
/ 

min ‘? n= 
. 

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

- that the engine B rune at 14.40 r/min. 

- that the pulley C has a diameter of 3OO mm. 

- that the pulley D hae a diameter of 450 m. 

iii) CALCULATIONS: To find out the unknown number of revolutions the 
following calculationa are made: 

- The number of revolutions of the engine ie multiplied 
by the diameter, in nxn, of the pulJ.ay of the engine. 

- In this caee it ie 1440 x 300. 

- Thie figure is divided by the diameter of the driven 
pulley, which gives the unknown number of revolutions, i.e. 

n= enRine speed x diameter of driving pu llw I unknown Ilum- 
diameter of driven pulley ber of revs. 

In this case the answer iet 

n = 144ox3oo 
450 - 960 r/min 
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4 How to Calculate the Diameter of a Fulleg 

i) TASK: To find the euitable diameter of pulley A 
in the figure below. 

n= 970 r/min 
1200 r/min 

ii) INITIAL FCINTSr We start from what we know: 

- that the driven shaft B haa a pulley C, 
the diameter of whioh ie 4.00 mm. 

- that this shaft neede to rotate at 1200 r/m& 

- that the engine D runa at 970 r/min. 

iii) CALCULATIONSt To find the unknown diameter the following 
caloulatione are made: 

- To start with, we oaloulate the gear ratio between the 
pulley and the engine. This ie done by dividing the 
number of revolutione of the pulley by the number of 
rtifvolution6 of tne eia#kds, i.e. 

number of revolutions of pulley/min = 1200 
number of revolutions of engine/min -55 

- Then, thie ratio is multiplied by the diameter of the 
driven pulley C, i.e. 

1200 do- 
970 

x 400 = 495 E‘r 

This reeult oan be rounded off to the higher figure of 500 mm 
whioh ie a standard diameter. 
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5. How to Caloulate the Number of Teeth required on a Spmket 

To calculate the gear ratio for chain drivee or aog transmieeion, i.e. the 
relationship between the number of teeth or oo@ of the driving and the driven 
spmcket , the game pmoedure oan be used as in the previous example. The only 
difference ie that inetead of using the diameter of P wheel, the number of teeth 
or cogs ie used. 

i} TASK: To find the neceeaary number of teeth of the driven epmcket A 
in the figure below. 

n= 100 r/min 
z= 20 

ii) INITIAL pOlXJ!S: We start from what we know: 

- that the oonveyer roller B will do 100 r/mine 

- that its spmcket has 20 teeth 

- that the engine C doea 60 r/min. 

iii) CALCULTIONS: The following aalculatione are made according to the 
general formula: 

epeed of cog wheel A 
speed of cog wheel B x the number of teeth of cog wheel B = 

= the ewn number of teeth of cog wheel A. 

Applied to our ewmpler 

- divide the speed of engine A by the speed of oonveyor roller B, and 

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

engine speed A/min 
conveyor speed B/min x number of teeth of wheel B - 

= unknown number of teeth of wheel A. 

With figure0 inserted 

x 20 - 12 teeth 
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6. How tc Caloulate t,hc xtiber of Revolutiors of a Shaft when Power is *e-. --.,"- 
trant3”it~~~~ svueral inteGGXGGShafte 

i) TASK: To determine the rotation speed of machine C when power is 
transmitted through an intermediate shaft B ,hrn the driving 
wheel A, as illustrated in figure below. 

d=4OOmm 
d-600mm 

d=3OOmm 

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

- that the speed of the driving wheel A ie 600 r/min. 

- that the diameter of the driviag wheel A is 490 tmn, 

- 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 diso of machine C is 300 mm. 

iii) CALCULATIONS: To find the unknown number of revolutions, the 
following oalaulations are made: 

- the number of revolutions of the intermediate shaft B ie 
fir& oaloulated ae followe: 

diameter of driving wheel number of rew of driven wheel 
diameter of driven wheel p number of revs of driving wheel 

Note: Make sure which wheel is driven and which is driving. 

With figures inserted: 

number of revolutiona of B 
600 

the number of revolutions of B - = 800 r/min. 

- the number of revolutions of C oan be caloulated using the aame 
formula: 

n = 600 number of revolutions of C 
300" 800 

the number of revolution of C c 600x800 3oo = 1600 r/mix 
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7* How to Calculate Peripheral Speeds 

Peripheral speed (henceforth marked with the letter V) is the speed of an 
is!agined rotating point situated on the oimuntferenoe of the rotating shaft. It 
is u.mdky exprassed sr s-?%ras per second (m/se0 ) . 

i) TASK: To fine the peripheral speed (V) of the tooth 
points of a oimular sawblade. (See figure below). 

n=900 r/m 

d=1200 mm 

ii) INrrIAL POINTSZ We start from what we larcwr 

- that the diameter of the eawblade is 1200 nsn. 

- that the sawblade &es 900 r/min. 

iii) CALCULATION3 ‘Io find the unknown peripheral speed, the 
following general formula is used: 

- The circumference of the sawblade (c) (in rztres) is multiplied 
by the number of revolutions of the sawblade (in r/set). 

- Using the formula for the circumference of a aimle (o =n x d), 
we calculate the cimumference of the sawblader 

c =nx 1.2: = 3.14 x 1.2 m - 3.77 m. 

- The circumferences c, is then multiplied by the nwll’ber of 
revolutions per second of the sawblade, i.e. 

V - 3.77 x 900 r/min = 3.77 x % r/set = 57 m/see. 

(Note revs/second = revs/minute 
60 ) 
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8. Some Practical Eramples 

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

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

ii) INITIALPOINTS: 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/set is allowed. 

- that the diameter of the diso is 305 mn. 

iii) CALCULATIONS: The unknown number of revolutions (n) oan be 
oalculated from the formula: 

peripheral speed V = circumference c x number of revolutions (r/min) 
60 

In this example V = 28 m/set 

c= nr x diameter of disc = 3.14 x 0.305 = 0.96 m 

Inserted into the above formula we find: 

n II 28 x 60 o 
0.96 

1750 r/min. 
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B. How to oalculate the necessary number of teeth of a spmoket. 

i) TASK: To oaloulat e the required number of teeth on the sprocket 
of motor A (in figure below) to make the ml1 conveyer work 
at a desired speed. 

ii) INITIAL FxUxrS: We start from what we knowt 

- that the required speed of the ml1 oonveyer is about 75 

- that the sprocket on motor A does 90 r/m& 

m/min. 

- that the driven spmcket B has 20 teeth (s) and diameter of 175 IMU* 

iii) cALcuLATIONSt This pmblem is solved by using the formula 

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

= the unknown number of teeth of sprooket 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 oorrespond to the desired 
peripheral speed of the ml1 oonveyer, i.e. 75 m/mine w using the formula 
below we oan therefore oaloulate the number of revolutions of BI 

Peripheral speed n x diadter x number of revolutions. 

With figures inserted: 

75~ n x&j- 

n = wx 
yp 175 

136 r/min. (Notes 175mm = lg m) 

We can now oalculate the neoessaqy number of teeth of driviw 
epmoket A by using the first formula: 

Unknown number of teeth (Z,) is 

‘A -3 x 20 - 13.25 - 13 teeth (rounded off to neareet 
whole number) 

w check* this example for ZA 
willwork a little faster than 75 m/min. 

I 13 teeth we find that ml1 conveyor 
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