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Abstract

Correctly selecting a saw for
a job is one of the nost critica
decisions a sawriller has to make.
Even after the selection is made, the
saw must be set up and operated within
certain specifications for bal anced
per f or mance. An under st andi ng of the
interrelationship of raw material s,
end products, machinery, and the
sawi ng process itself is essential

Often sawrillers operate their
saws wWith | ess than adequate know -
edge about correct bite, feed speeds,
tooth speeds, side clearances, depths
of cut, and power requirements. Every
saw is linmted to a rather narrow
operating range. Experi ence has
taught nost sawm |l ers which saws to
choose for specific applications.
However, for correct saw selection and
saw operation, it is possible to math-
ematically calculate the variabl es
i nvol ved. Program “SAW has been
devel oped to integrate these variables
qui ckly and accurately. Operators who
use Program “SAW will be able to
(1) nmaxinize production fromtheir
saws, (2) reduce saw operating
probl ems, (3) naxinize saw life, and
(4) increase recovery efficiency by
produci ng nore accurately sized
[ umber .

Backgr ound

I would like to relate sone
statements | have run across in ny
readi ng about the operation and care
of saws that have appeared over the
last 10 years or so. | quote:

'Presented at conference entitled
“Sawi ng Technol ogy: The Key to
| mproved Profits,” sponsored by the
Forest Products Research Society,
Jan. 30-Feb. 1, 1984,
San Antoni o, Texas.

W sconsin 53705

“There is less technical thought
given to the saw than al nost any other
conmponent part of a sawnill.”

“No engineer can tell you how
much feed a given saw will take under
gi ven conditions.”

“lt’s standard practice to over-
bite the capacity of the gullet to
carry the sawdust. In other areas,
the practice is to underbite. "

“l submt on a basis of facts
shown that there is now no known
standard or specification for saws,
saw speeds, or rates of feed.” And
finally,

“Sixty to 65 percent of the saws
are wong for the job.” Unquote

These al |l egati ons probably have
not been conpletely laid to rest, and
if they hold any truth at all, it’'s
a wonder we don’t have nore problens.
Add to this, problens with harnonics
or lack of quality control in blade
manuf acture--two areas that wll be
addressed in other presentations at
this session.

The saw is one of the npbst abused
pi eces of equipnment in the sawn || .
It’s run too fast; it's run too sl ow
it's overheated; it is overstressed
it's overfed or underfed; it’'s under-
powered or, in rare cases, overpowered
Then there are problems with the wood
itself. Often, density varies even
within the same log or cant. Sone-
times the wood is frozen or, worse
partially frozen.

The list could go on. You can
begin to see all the conbinations of
probl ens possible in any given setup
Sooner or later, if saws are inprop-
erly set up and operated, problens
w |l occur. Then we either fix the
probl ens, or we learn to live with
t hem



Designing a saw for a specific
application is a rather controversi al
and hi ghly compl ex subj ect. Opi ni ons
differ as to what nay constitute the
best parameters for a given applica-
tion. In fact, the problem seens to
boil down to specifically defining
a saw s task. Many saws are routinely
operated beyond their design limts.
Even if a saw s design limt is only
exceeded 10 percent of the tine,
damage can still occur. If operators
woul d consciously avoid operating
their saws beyond their design limts,
| am convinced there would be fewer
saw- operating problens overall

Once a saw s task is clearly
establ i shed, the saw can be properly
desi gned. Critical decision meking
can then be made as to tooth geonetry,
saw or wheel dianeter, tooth pitch,
gullet size, side clearance, and saw
t hi ckness. Once these specifications
have been established, the operating
variables or limts for that saw have
al so been established

Once a saw is selected for
a task, it nust be set up and nade
ready for operation. In setting up
the saw, further decisions nust be
made on tooth functioning, which
i nvol ves the interaction of tooth
pitch, tooth speed, and feedspeed.
Lastly, power needs nust be decided.
What are the power requirenents for
the setup you have sel ected?

How do you integrate all the
vari ables for a successful saw setup?
This, as | see it, has been the stum
bling bl ock down through the years.

A great deal of hand cal cul ati ng was
required to get the needed answers.
Program “ SAW was devel oped to neet

t hi s need, It can be used to analyze
ri psawi ng operations, except for sash
gangs, to determ ne operating vari-
abl es. It can also be used to re-
design a saw setup to bring the saw
nmore in line with good design
principl es,

Operating Vari abl es

Saw or Wheel D aneter

The dianeter of a circular saw
shoul d be the snmallest possible that
can handle the cant or log size to be
sawn. Using a |arger saw than re-
qui red increases mai ntenance tinme and
costs. For maxi mum efficiency, the
saw di aneter should be commensurate
with the task.
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The dianeter of a circular saw
physically limts the depth of cut it
can effectively handl e, Wiile it is
technically possible to saw a depth of
cut equal to the radius of the saw
m nus the radius of the collar, it is
not the normal practice. Smal | er saws,
however, can acconmpbdate this practice
nore easily than larger ones. As
a general rule of thunmb, a circul ar
saw shoul d saw a depth of cut no
greater than approximately two-thirds
of the saw radi us. | label this the
“effective depth of cut” (fig. 1).

Side View of Saw

N

Effective 177

Depth
I
N

of Cut

48 Dia Saw
6” Dia Collar

Figure 1.--Determining effective
depth of cut. (ML84 5716)

The effective depth of cut is not
synonynous with the maximum | og di a-
nmeter a saw can handl e. VWhen breaking
down a log, a sawyer does not nornally
saw down the niddle on the beginning
cuts. Logs are sl abbed, a few boards
are sawn, then the log is turned to
a new face. Thus a log is reduced to
a size where it can be sawn wi thout
further turning (table 1),

For band saws, determnining cor-
rect wheel diameter for a given task
is more difficult than for circular
saws. The saw gauge, bl ade wi dth,
tooth pitch and height, and the gull et
si ze nust be considered when meking
this decision. Once depth of cut is
established, it should be strictly
adhered to. If the depth of cut is
exceeded, gullets become overl oaded
with sawdust, or the sawdust becones
excessively fine, which pushes the saw
offline, causing variation in the
[ umber . Once depth of cut for an
operation is established, the small est
wheel dianmeter should then be used
(table 2).



Table 1.--SAW DIAMETERS AND EFFECTIVE
DEPTHS OF CUT.

Effective Saw
depth of cut diameter
In In
10 32
11 34 -~ 36
12 38
13 40
14 42 - 44
15 46
16 48
17 50 - 52
18 54 - 56
19 58
20 60

Table 2.--WHEEL DIAMETERS AND
EFFECTIVE DEPTHS OF CUT

Effective depth Wheel
of cut range diameter range
In. Ft
Up to 16 4.5 - 6
16 - 24 5 -8
26 & up 8 - 10

For wheels of given dianeters,
there are standard rel ati onshi ps of
band gauge, blade wi dth, and tooth
spaci ng and hei ght conbinations
(table 3).

Table 3.--STANDARD VALUES FOR VARIOUS
COMBINATIONS OF TOOTH PITCH/HEIGHTS,
BANDSAW GAUGES, BLADE WIDTHS, AND

WHEEL DIAMETERS

Tooth Band Blade Wheel
pitch, saw width diameter
height gauge range range
In. In. Ft
1-1/2 / 9/16 19 3-6 4.5-6
1-1/2 / 5/8 18 4-8 4.5-6
1-3/4 / 5/8 18 4-10 4.5-6
1-3/4 / 3/4 17 4-10 5-8
2 / 3/4 16 5-12 5-8
2/ 7/8 16 5-12 5-8
2-1/4 /1 15 6-12 5-8
2-1/2 7/ 1-1/16 14 11-14 7-10
2-1/2 7/ 1-3/16 13 11-15 8-10
2-3/4 / 1-5/16 13 12-16 8-10
3/ 1-7/16 11/12 15-16 8-10

Saw Thi ckness

A standard rule of thunmb used
over the years in determning saw
gauge for band saws was to allow
0. 001 inch of saw thickness for each
inch of wheel dianeter. For exanpl e,
a 72-inch wheel dianmeter would require
a saw 0.072 inch thick, which is
15 gauge. For | arger saws, the gauge
is usually somewhat heavier; and for
smal | er saws, the gauge is somewhat
lighter than this rule of thunb.

When saw thickness is excessive
for the wheel dianmeter, high stresses
are placed on the band that often |ead
to fatigue cracks. Cracked saws | ead
to operational problens and contribute
to excessive variation in the |unber.
A saw that is too thin for a wheel
does not necessarily cause fatigue
cracks, but often such a saw cannot
wi thstand the greater stresses inposed
by sawi ng wi der cut depths and gen-
erally higher |oad demands.

Det erm ni ng saw thi ckness for
circular saw applications is nore
difficult. Much depends on the saw ng
application and the type of mainten-
ance the saw receives. For primary
| og breakdown in the hardwood industry,
7- to 8-gauge Inserted Point (I.P.)
saws are very conmmon. If the |oad
demand is heavy and nmaxi mum production
is desired, heavier gauge saws are
used. For lighter |oad denmands,
smal | er gauge saws may be used. When
sel ecting a saw for a specific task,
deterni ne the severest |oad conditions
that will be encountered on a sus-
tai ned basis. Then a saw can be
designed to handl e those | oads npst
efficiently. If a saw is exposed to
continually overstressed conditions,
the result is lunber variation, and
a shortened service life

For secondary breakdown, a wi de
range of saw thicknesses is being used
t oday. For edgers and gang saw ng
applications in dinmension mlls, saws
often run in the 10- to 12-gauge
range. Cutting edge wi dths range from
0.150 to 0.200 inch. However, with
today’ s gui dance systens, some opera-
tors are successfully running 16- and
18- gauge saws with cutting edge wi dths
around 0.100 inch. Reduced pl ate
t hi ckness and correspondi ng snall er
cutting edge widths may not result in
i ncreased |unber recovery. The main
reason being that a snmaller plate
t hi ckness will not necessarily result

3



in the least deviation of the saw if
it is not operated and nmintained
correctly.

It never pays to reduce plate
t hi ckness and the correspondi ng
cutting edge width at the expense of
i ncreased sawi ng variation. A saw
i mproperly engineered and set up for
its task and operated incorrectly will
performless efficiently. Mai nt enance
time and costs are increased and,

worse, the saw will wander in the cut,
resulting in increased |unber varia-

tion. This results in a higher target
set. The subject of thin saws will be

addressed at greater length in another
portion of the program

Gullet Size

One of the main functions of the
tooth gullet is to chanmber and renpve
sawdust particles fromthe saw cut.
Anything that hinders the tooth from
performng this task should be averted.
H ndering action night include feeding
too fast, feeding too slow, cutting
too deep, running the teeth too fast;
or under powering the saw. The end
result mght include excessive amunts
of sawdust, sawdust particles exces-
sively fine, or sawdust particles that
are so big they clog the gullets,
possi bly stopping the saw dead cold in
the cut.

How much sawdust can a gull et
hold? That is indeed the $64, 000
questi on! Gul | et-hol ding capability
never has been resolved satisfactorily.
The answer is not easily obtained
because it depends on many factors,
such as wood density, noisture content,
percent of the gullet that can be
effectively utilized, and the anount
of sawdust spillage incurred.

Freshly cut sawdust occupies from
3 to 6 tines the space in the free
state--that is, before any conpaction
occurs. Green, soft, |owdensity wood
in sawdust form expands the | east,
while dry, hard, high-density wood
expands the nost.

Sawdust packs in the gullet
cavity because of the pressure that
is exerted from sawdust particles
traveling at high velocity slanm ng
into the sawdust that has already cone
to rest in the gullet. The fuller the
gul l et becones, the greater the pres-
sure. Laboratory tests have shown
that pressure in the gullet can build
up to 2,000 pounds per square inch in
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the conpaction process. We al so know
t hat about 2,000 pounds of pressure
per square inch are required to com
press sawdust into an equal volunme of
solid wood. Conditions that would
allow a buildup of 2,000 pounds per
square inch in the gullet probably are
not achieved regularly during nornal
sawi ng. Experts generally agree that
sawdust will normally pack in the

gul lets to about 50 percent of its
volume in the free state for band saws
and larger circular saws. If this is
true, then gullet size needs to be
from one and one-half to three tines
the volune of the solid wood from

whi ch the sawdust is generated.

gul l et Holding Index (or GH') can
be used to denote the sawdust-handling
capability of gullets. The GHI is
defined as a ratio of the vol une of
solid wood content, after it is con-
verted into sawdust and conpacted into
the gullet, that the gullet can handle
to the total gullet volune. For ex-
anpl e, suppose a gullet with a vol une
of 0.160 cubic inch can handle
0. 112 cubic inch of solid wood after
it is converted into sawdust and com
pacted into the gullet; we would say
the GH is 0.7 (0.112/0.160). Or,
for ease of understanding the math

i nvol ved, the cross-sectional area can
be used as shown in the illustration
(fig. 2).

Solid Wood
Cross Sectional
Area, .7 5q. in.

Residual Sawdust

Particles After Compaction
and Chambering In the

Gullet Cavity —

Cross Sectional Area, 1 sq. in.

Figure 2.--Relationship of gullet
cavity and the solid wood volume it
can hold after the wood is converted

to gawducect narticles and comnactred
CC sawg@ust particies and compacied

and chambered in the gullet cavity.
(ML84 5715)

Gullet Cavity
Cross Sectional
Area, 1 sq. in.



Many sawm || experts agree that
for good saw performance, sawdust
shoul d be chanbered in the gullet
cavity and carried along and dis-
charged as the tooth enmerges fromthe
cut . Overloading gullets results in
excessi ve sawdust spillage. As saw
dust particles are squeezed between
the plate or blade and the wood, it
causes friction, heating, and drag on
the saw In severe cases, overloading
the gullets can stop a saw dead cold
in the cut. Power denmand dramatically
i ncreases at the point of overloading.
Sawdust spillage usually occurs
unevenly, thus forcing the saw offline
and causing variation in the resultant
| unber.

The vol ume of sawdust produced by
a tooth depends on the cutting edge
width, bite, and depth of cut. In no
case should these factors combine to
produce nore sawdust than the gullet
cavity can handl e. Forcing nore saw
dust into the gullet cavity beyond its
capacity puts severe strain on the
tooth assenbly. To help insure
agai nst overl oading the gullets,
a tradeoff can be nade between bite,
which is actually controlled by feed-
speed, and depth of cut. For exanpl e,
when increasing feedspeed, and thus
the bite, the depth of cut can be
decreased to make the same vol ume of
sawdust . This tradeoff can be regu-
lated within established linits.

Excessively large gullets for
a task can also |lead to sawdust
carrying and discharge problenms. An
overly large perineter in a gullet
that is never filled may allow sawdust
to escape nore easily. Sawdust t hat
escapes fromthe gullet may cling to
the sides of the cut in an uneven
f ashi on. This often happens in wnter
sawi ng and can result in excessive
tooth vibration, which in turn can
cause plate or blade cracks.

In general, when saw ng snaller
logs or cants and thus narrower depths
of cut, tooth bite can be increased to
the maxi mum Maxi mum tooth bite
shoul d be translated into the corre-
spondi ng feedspeed and care exercised
not to exceed it. Overbiting on nar-
rower depths of cut can danmage the
tooth assenmbly as well as the saw. On
narrow depths of cut, the tendency is
to overfeed because power is usually
nore than adequate. Over f eedi ng many
times results in tearing the wood
particularly around |arger knots,
maki ng a rough board surface.

When sawing smaller logs, it is
usual |y best to use the nmaxi mum nunber
of teeth to allow for naxi num feed-
speed, productivity, and snoot hest
board surface. Gul l et size should be
comensurate with the task. Usi ng
overly large gullets for sawi ng snall
l ogs or cants reduces the nunber of
teeth that could otherwi se be put into
the saw Thus the feedspeed is slowed
and production is hindered. For
sawi ng larger |ogs or cants, use
larger gullets to handle the I|arger
vol ume of sawdust. Sawi ng | arger | ogs
wi th inadequate gullet capacity gener-
ally results in gullet overloading and
its attendant problens.

Gul l et size should be neasured
accurately. One net hod that can be
used Lodeterm ne gullet cross-
sectional area is to trace the gullet
outline on graph paper that has
100 squares of equal size per square
i nch. After the gullet outline has
been traced carefully, count the
nunber of squares enclosed within the
gul l et boundary. Di vi de the nunber of
squares by 100 by sinply noving the
deci mal point two places to the left.
You now have the gullet cross-
sectional area in square inches.

Si de Cl earance

The subj ect of side clearance
must necessarily be discussed al ong
with cutting edge width and saw thick-
ness. Once side clearance is estab-
lished for a task and the saw thick-
ness or gauge is known, the cutting
edge width is automatically
est abl i shed

Si de cl earance should be natched
to the task. Si de cl earance is
af fected by the saw and tooth type;
speci es of wood sawn; wood npisture
content; condition maintained on the
cutting edge; alinenent of equipnent;
type of gui dance system and tooth
geonetry.

The cutting edge must clear
a pathway in the wood wi de enough for
the saw bl ade to pass through wthout
excessive friction (fig. 3). Friction,
of course, results in heat and this,
in turn, may cause a heat gradient to
develop in the saw This, then,
affects a saw s tension forces.
Excessi ve side clearance may cause
overstressing of the tooth assenbly
and thus cause saw instability. It
al so increases power demand.
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Figure 3.--Tooth bite (top view of
tooth). (ML84 5717)

As the cutting edge penetrates
the wood, the fibers are conpressed
slightly until they are actually
shear ed. After shearing, the com
pressed fibers adjacent to the shear
poi nt spring back nearly to their
original position. The side cl earance
nmust be sufficient to keep the fibers
in the sprung-back condition from
contacting the saw

Sof twoods in general tend to be
nmore stringy grained and therefore do
not cut as cleanly and snoothly as do
nost har dwoods. There are exceptions
of course. Sof twoods in general, then,
requi re somewhat nore side clearance
than do hardwoods. Typically, soft-
wood sawi ng requires side clearance
from40 to 50 percent greater than the
saw pl ate thickness, while hardwood
sawi ng requires side clearance about
25 percent greater than the saw plate
t hi ckness.

Less side clearance is required
when sawi ng frozen wood because the
fibers generally cut cleaner than when
sawi ng unfrozen wood. Ther ef or e,

a narrower path for the saw plate to
pass through i s possible. Reduci ng
side cl earance al so reduces power

requi rements, which is an inportant
factor in sawing frozen wood. To help
of fset the tendency to underfeed in

Wi nter sawi ng because of increased
power denmands, use the smallest side
cl earance possible.

Tables 4 and 5 show standard side
cl earances used on headrigs for both
band and circul ar saws.
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Table 4.--STANDARD SAW GAUGES, CUTTING
EDGE WIDTHS, AND SIDE CLEARANCES FOR
BANDSAW APPLICATIONS.

Cutting .

Saw gauge edge ClSlde
width earance

- - = - ;11_ - - - -
19 (0.042 in.) 0.095 0.027
18 ( .049 in.) .110 .031
17 ( .058 in.) .125 .034
16 ( .065 in.) .135 .035
15 ( .072 in.) .155 .042
14 ( .083 in.) .170 .044
13 ( .095 in.) .190 .048
12 ( .109 in.) .215 .053
11 ( .120 in.) .235 .058

Table 5.-~STANDARD SIDE CLEARANCES FOR
CIRCULAR INSERTED SAW TEETH
(Unfrozen Softwood)

Saw Gauge

Style
9/10 8/9 7/8 6/7 5/8

2-1/2, ¥ 0.067 0.067 0.074 - —

B, 3 - .067  .074 0.082  --
3-1/2 - - 074 .082  0.086
D, 4-1/2  -- - - L097 102

Tooth Geonetry

Saw tooth geonetry includes
setting up the clearance angle, the
tooth angle, and the hook angle
(figs. 4 and 5). These angl es shoul d
carefully be matched to a saw s task.
In general, circular saws use | arger
hook angles than do band saws; faster
f eedspeeds require | arger hook angles
than do sl ower feedspeeds; conven-
tional sawing requires |arger hook
angl es than does clinb saw ng; and
sof twood sawi ng requires |arger hook
angl es than does hardwood saw ng
(table 6).

A proper hook angle insures that
the tooth will literally “hook” itself
into the wood to consummate the saw ng
action w thout adverse effects. VWhen
the hook angle is excessive for the
task, the saw may self-feed and, in
the case of band saws, may pull itself
of f the wheels. If the feedspeed is
excessively slow for the hook angl e,
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the teeth, instead of hooking into the
wood, Wi ll be forced. Thi s produces
excessive drag and increases power
consunpti on. The cutting edge of the
teeth dulls nore rapidly, thus in-
creasing the sharpening frequency. As
a rule of thunmb, use the greatest hook
angle a task will allow

The tooth angle, or sharpness
angl e, determ nes tooth strength and
stiffness. In general, for band

Table 6.--STANDARD SAWTOOTH ANGLES FOR VARIOUS
SAWING CONF1GURATIONS

Configurations Hook  Sharpness Clearance
----- Degrees - - - - -
Circular, Inserted Tooth 43-45 35-37 9-11
Band Saws
Feed Speed 150-240 FPM
§$.G. < 0.42 25-30 44-52 12-16
Feed Speed 90-150 FPH
5.6. 0.43-0.51 20-24 56-60 8-12
Feed Speed up to 90 FPM
$.G. > 0.52 15-22 60-67 6-8

Carbide Teeth
Conventional Cut

$.G. < 0.46 25-40 45-60 5-10
S$.G. > 0.46 10-20 65-80 5-10
Climb Cut

5.G. < 0.46 10-30 45-60 5-10
5.G. > 0.46 0-15 65-80 5-10

sawi ng, faster feedspeeds used on
softer woods require snmaller tooth
angl es and sl ower feedspeeds used on
har der woods require larger tooth
angles (fig. 6). Feedspeeds shoul d be
mat ched with the hardness of the wood
sawn. If tooth angles are excessively
small for the task, the cutting edge
becomes weak, and the tooth is nore
inclined to crunmbl e under | oad. Wth
an excessive tooth angle, feedspeed is
restrai ned and power denand is

i ncreased

]
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Figure 6.--Tooth geometry for two
sawing configurations (side views).
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The cl earance angle nust be suf-
ficient for the tooth back to clear
the wood as it progresses through the
cut. If the tooth back drags agai nst
t he wood during cutting, friction and
heati ng of the saw result. For
circular 1.P. saws, the clearance
angl e should be from9 to 11 degrees.
For band saws feedi ng above 150 feet
per mnute, the clearance angle should
be from 12 to 16 degrees. Sl ower
f eedspeed should be coupled with
snal | er clearance angles. Large
cl earance angles have a tendency to
decrease the feed force but also cause
the saw to dull faster because of
causing a smaller tooth angle. Con-
versely, a smaller clearance angle
results in a stronger tooth and sl ower
dulling of the cutting edge. Bal anced
saw performance again demands t hat
tooth geonetry be matched carefully
with the saw s task and the way the
saw wi Il be operated.

Toot h Functi oning

I'n discussing the subject of
tooth functioning, three conponents

nmust be considered do,i;ysnrpi;duz
tooth speed, tooth pitch, and
f eedspeed.

In general, tooth speed is exces-
sive in American sawr || s. VWi | e
there may be sone advantages in
runni ng saws fast, the di sadvantages
are of greater consequence. Factors
to consider when selecting tooth speed
for a given setup include saw type,
tooth type, species, production needs,
and mai ntenance practi ces.

saws with carbide
teeth are run at higher tooth speeds
than other simlar saws. Gircul ar
saws are usually run at higher tooth
speeds than band saws. Unfrozen wood
is normally sawn at higher tooth
speeds than frozen wood. For
obt ai ni ng maxi mum producti on, use the
fastest tooth speeds allowable for

a Particular saw design. Faster tooth
speeds do not necessarily induce saw
vibration, but any tendency a saw has
to vibrate will be aggravated to

a greater degree by higher tooth
speeds. Saw vi bration contributes to
poor performance and results in exces-
sive lunber variation. Saws run at

hi gher tooth speeds demand topnotch
mai nt enance. The slower a saw runs

t he easier is to mintain (table 7).

I n general

it

Table 7.--STANDARD RANGE OF TOOTH SPEEDS FOR VARIOUS SAWING CONFIGURATIONS

Band saws

Circular

7-inch 12~inch 16-inch
Tooth speed| Frozen or Specific Specific saws, saws, saws, Frozen or Specific Specific
knotty gravity gravity 18 g, 14 g, 11-12 g, knotty gravity gravity
wood < 0.46 > 0.46 1-3/4-1inch 2-inch 3-inch wood < 0.46 > 0.46
space space space
fpu mpa
6,000 1,850 X
6,500 2,000 X X
7,000 2,150 X X X
7,500 2,300 X X X X X X
8,000 ‘2,450 X X X X
8,500 2,600 X X X X X X
9,000 2,750 X X X X
9,500 2,900 X X X X X
10,000 3,050 X X X
10,500 3,200 X
11,000 3,350 X
11,500 3,500 X
12,000 3,650 X

!The English and metric values are not exactly equal but are sufficiently close that the recommendations still apply.



Tooth pitch determines primarily
how nuch work a saw can acconpli sh.
I f the maxi mum amount of work is
desired, the saw nust contain the
maxi mum nunber of teeth conmensurate
with the proper gullet size. Gl | et
size, in turn, determnes to a large
extent the maxi mum nunber of teeth
a saw can effectively carry. Toot h
pitch should allow for sufficient
strength in the shoul der to support
the tooth during saw ng.

If small logs are cut with saws
that have large gullets, and thus con-
tain fewer teeth, feedspeed nust nec-
essarily be slowed to insure against
over bi ti ng. This restricts produc-
tivity. Because the tendency is to
feed fast on small |ogs, overbiting
t hus becones a problem and danmege to
the saw is likely. Theref ore, when
sawi ng small | ogs, use the maxi num
nunber of teeth with gullet size
mat ched to the task

If large logs are cut with saws
that have small gullets, the feedspeed
will possibly be slowed because of the
hi gher power denmand and the need to
avoid overloading the gullets wth
sawdust . Agai n, productivity suffers.
Underfeeding results in a bite |ess
than the side clearance, thus pro-
duci ng sawdust particles that nore
easily spill fromthe gullet cavity.
This forces the saw offline, thus
creating friction and heating of the
saw. Al of this contributes to
[ unmber variation. Sawi ng | arge | ogs
requires increased gullet capacity to
avoi d overl oading the gullets. Lar ger
gull et capacity neans fewer teeth with
wi der shoul ders, thus providing nore
strength for the tooth to do its work.
This all ows proper feedspeed wi thout
adverse effects on the operation.

For band saws, tooth height
shoul d be in proper proportion to the
pi tch. If tooth height is excessive,
the saw tends to flutter, thus
resulting in vibration and deviation
in the cut. For softwood operati ons,
gull et depth should be approximtely
43 percent of tooth pitch. For
heavi er gauge saws, higher tooth
speeds, and greater depths of cut,
tooth depth can be up to 50 percent of
tooth pitch without adverse effects.
Heavi er gauge saws provide sufficient
tooth stiffness for accurate saw ng
wi t hout excessive tooth flutter. For
smal | er gauge saws with a tooth pitch
of 2 inches or less, tooth height
shoul d be approximately one-third the

pi t ch. VWhen pitch beconmes greater
than 2 inches on smaller saws, tooth
hei ght shoul d be approxi mately
one-fourth the pitch for best results.

To help insure saw stability,
tooth pitch should al ways be | ess than
hal f the smallest cutting depth so
that at |east two teeth will be in
action during cutting

The interaction of tooth speed,
tooth pitch, and feedspeed conbine to
produce a finite tooth bite during
sawing (fig. 7). VWhen any of these
t hree conponents change, tooth bite
al so changes. ot ai ni ng the proper
bite is essential for good saw per-
f or mance. Overbiting can cause saw
danage. Underbi ting can cause saw
undul ation which results in | unber
variation.

Depth of Cut
Tooth Pitch
Feedspeed
Toothspeed
Bite per Tooth

o nn

F
Pe &

Figure 7.--Tooth functioning (side
view of bandsaw). (ML84 5736)

Tooth bite can be defined as the
di stance a |l og or cant advances
forward when the tooth has travel ed
t hrough the wood a distance equal to
the tooth pitch. Tooth bite deter-
m nes sawdust particle size, which
is inportant in determining its
canbering characteristics.



As a log or cant advances into
a saw, the sawdust particles produced
may vary in size or characteristics.
In band sawi ng, the wood noves at
a right angle in relation to the
direction of tooth travel. The act ual
path of the tooth through the wood,
however, is slightly inclined fromthe
per pendi cul ar. As |long as saw speed
and saw feed are constant, the result-
ant sawdust particles will be sized
fairly uniformy.

Wth circular saws, sawdust
particles vary in size fromthe tine
a tooth enters the wood until it
exits. In conventional saw ng the
teeth travel in cycloidal curves such
that the paths of two successive
teeth diverge as they pass through the
wood. Therefore, the sawdust par-
ticles fornmed on the side where the
teeth exit are somewhat |arger than
the sawdust particles fornmed on the
side where the teeth enter. Even
t hough the horizontal distance between
successive teeth is constant, thus
produci ng a constant bite, the physics
of the formation and breakup of the
wood into sawdust al so causes a dif-
ference in sawdust particle size.
Therefore, wth circular saws when
speaki ng of sawdust particle size
related to a given bite, we are really
speaki ng of an average particle size.

Researchers at the University of
Mai ne recently determ ned that for
circular saws the mininumbite should
be approximately 32 percent |arger
than the side clearance for the saw.
This helps to insure that the snaller
si zed sawdust particles will not be
| ess than the side clearance. If bite
is less than side clearance, sawdust
particles will nmore easily escape
bet ween the kerf wall and the saw.
Escapi ng sawdust results in excessive
friction and thus a heat gradient
builds up in the saw Sawdust t hat
escapes fromthe gullet rarely spills
evenly on both sides. Uneven sawdust
spillage inevitably pushes the saw
offline, thus causing variation in the
| unber . VWil e sone sawdust spillage
is inevitable, it can be kept to
a mninum by making proper-sized saw
dust particles.

The upper bite linmt is nore
arbitrary than the lower bite limt.
For band saws, the upper bite limt is
generally set at not nore than the
gauge of the saw. For other saws, it
is set as follows: | arge circul ar
headsaws--0.125 inch; smaller circular
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saws with other than carbide teeth--
0.063 inch; and circular saws with
car bi de teeth--0.040 to 0.050 inch.
The main reason for establishing an
upper bite limt is to prevent over-
stressing the tooth assenbly. Over -
biting i nposes heavy strain on the
tooth shoul ders since they bear the
brunt of the sawi ng stresses. Over -
biting is also likely to cause dis-
tortion of the shoul ders and thus
eventual fatigue and failure. Tear out
caused by overbiting can al so becone
a problem especially around |arge
knot s.

| mpl ementing correct tooth func-
tioning is critical in the setup and
operation of saws. For bal anced saw
performance there nust be proper
i nteraction between tooth speed, tooth
pitch, and feedspeed to produce a bite
that makes sawdust particles that can
be correctly handl ed by the gullet.
If tooth functioning is left to
chance, saw operating problems and
excessive |lunmber variation wll
inevitably result.

Power

It seens that many fornulas for
cal cul ati ng horsepower do not take
into account all the variables that
affect power needs. It's difficult to
deternmine all variables involved.

It’s even nore difficult to determne
how t hese variables interact and to
bring them together into a single
formula that accurately accounts for
their behavior in the sawi ng process.

For a saw to work properly, the
teeth should travel at constant speed
and bite into the wood within pre-
scribed limts. To do this, adequate
power mnust be supplied to the saw
This includes a power source designed
for the task and a proper belt/pulley
hookup system correctly install ed.

Power needs constantly change
during the saw ng process, W der
depths of cut require nore power than
do narrower depths of cut; harder
woods require nore power than do
softer woods; faster tooth speeds, and
thus faster carriage speeds, require
nore power than do slower tooth speeds
and thus slower carriage speeds; w der
cutting edge widths require nore power
than do narrower cutting edge wi dths.

However, increasing the bite does not
necessarily mean increasing power
needs. Let nme illustrate three

si tuati ons.



In the first situation (fig. 8),
assume the nunber of teeth and carri-
age speed are constant and the tooth
speed is decreased--bite will increase,
power needs will decrease. This is
due to fewer across-the-grain sever-
ances per inch of feed.

Feed
Bite t

Tooth

TR INRE

R

Bite per tooth can be increased 3 ways:

Hold everything constant and:
1. Decrease tooth speed

2. Decrease number of teeth
3. Increase feedspeed

Figure 8.--Changing bite (top view of
tooth biting into wood). (ML84 5737)

In the second situation, assune
the tooth speed and carriage speed are
constant and the number of teeth are
decreased--bite will increase, and
power needs w || decrease. This is
al so due to fewer across-the-grain
severances per inch of feed.

In the third situation, assune
t he nunmber of teeth and tooth speed
are constant and carriage speed is
increased--bite will increase, and
power needs wi |l increase. This is
due to nore work being done per unit
of time as conpared to situations 1
and 2. However, the across-the-grain
severances are the same as in
situations 1 and 2.

The force used at the cutting
edge is the same for producing a thin
chip as for a thick one. [t nornally
exceeds that used along the sides and
under the cutting point. By doubling
the chip thickness, the ninor forces
used for side-shear and chip-crunble
may be double, but the major force
used at the cutting edge to sever
across the grain remains the sane.
Therefore, a chip that is twce as

thick can be produced using |ess than
twice the original force.

The fornula used to calculate
power needs in Program SAW was devel -
oped by Phil Quelch in his well-known
book “Sawni || Feeds and Speeds,” pub-
lished by the Armstrong Manufacturing
Conpany in the 1960’s. In his
formul a, Quelch used a constant
0. 003 horsepower for each square inch
of gullet area per mnute, with
a baseline derf of 0.250 inch for
band saws and 0.344 inch for circular
saws. In each case, when using a kerf
ot her than the baseline value, an
adj ustment for horsepower is made.

The fornula has been further refined
to account for additional factors that
affect power needs. These refinenents
were |largely the work of Hiram Hall ock,
a Forest Products Technol ogist retired
fromthe Forest Products Laboratory

in Madison, W. These factors are
bite, wood hardness, and depth of cut.

For the bite factor, 0.125-inch
bite represents a baseline value of 1.
VWhen bite is less than 0.125 inch, an
adjustrent is made to power require-
ments that is less than 1.

For the wood hardness factor,
0.46 specific gravity represents
a baseline value of 1. When wood has
a specific gravity greater than 0.46
an adjustment is nmade to power
requirenments that is greater than 1;
and when specific gravity is less than
0.46, an adjustment is nmade to power
requirements that is less than 1.

The dept h-of-cut factor uses an
adj ustment to power requirenents that
recogni zes the fact that cutting
a wider depth of cut requires nore
power than cutting a narrower depth
of cut, with all else being equal
This adjustnment factor is based on
earlier work done in the late 1940's
and early 1950’s by C. J. Telford of
the Forest Products Laboratory and
G W Andrews of the Forest Products
Laboratory of Canada.

In Program SAW power needs are

based on filling the gullets to
capacity at the stated Gullet Hol din~
I ndex val ue. Thus, if you are not

using the saw under those conditions

t hen the horsepower val ues cal cul ated
wi Il be nisleading. The hor sepower
val ues from Program SAW nust be inter-
preted correctly to be neaningful
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My experience has been that the
hor sepower formula in Program SAW
gives reliable results. As w th nost
things, however, it can probably be
i nproved upon

Bal anci ng Saw Perf or mance

Achi evi ng bal anced saw perform
ance cannot be left to chance if the
greatest efficiency of operation is
desired. It can only conme about first,
by deternining what task is to be
acconpl i shed; second, by designing
a saw to do that task; and third, by
setting up the saw properly and oper-
ating it within its design limts.

O course, maintenance nust be given
a high priority.

Saw Design Usi ng Program SAW

| have already nentioned that
Program SAW was devel oped to help
assess a saw s operating limtations.
It can al so be used to design a saw
to best fit a particular task

Program SAW requires seven pieces
of input information: saw or whee
di aneter; arbor or tooth speed; saw
plate thickness; cutting edge wdth
tooth pitch or nunber of teeth
(circular saws only); gullet area of
one tooth or gullet depth (band saws
only); and the specific gravity val ue
of the heaviest wood sawn. To prop-
erly design a saw for a task, the
typi cal depth of cut range and the
typi cal feedspeed nust al so be known.
Program SAW can currently be run on
an HP-41 CV handhel d cal cul ator or an
APPLE 11 Plus desktop conputer. It
can be run in either English or metric
units.

Qut put from Program SAW i ncl udes
the range of feedspeed, depth of cut,
and bite val ues. However, | ust
because these values are cal cul ated
for a saw does not nean that they are
correctly established for that par-
ticular situation. This is where the
redesi gn capability of Program SAW
conmes in handy. A saw can be properly
desi gned and the operating variables
correctly established for a particul ar
set up. Program SAW al so shows tooth
speed and the power required to fill
the gullets to capacity with sawdust.

To make the output from Program
SAW easi er to understand and apply, it
can be plotted on a special graph
entitled “Operating Range and Perform
ance Limtations.” This graph consists
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of a vertical axis |abeled feedspeed
and a horizontal axis |abeled depth of
cut.

After obtaining output data, the
maxi mum f eedspeed line is plotted.
This line termnates at the depth-of-
cut value where the gullet is filled
to capacity. Simlarly, the m ninmum
feedspeed line is plotted. Next, the
term nation points of the intermediate
f eedspeed/ dept h- of - cut val ues are
pl otted. A curved line can be estab-
lished through these term nation
poi nts. You now have the boundary
l[imits within which the saw shoul d be
operated provided it is properly
designed for its task (fig. 9).
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Figure 9.--Operating range and per-
formance limitations graph for
circular saw, 2-1/2 style tooth.
(ML84 5738)

VWen a log or cant is fed into
a saw, the observed feedspeeds and
correspondi ng depths of cut should
fall within the established boundary
limts for a saw that is properly
designed for the job. I f observa-
tions fall outside the boundary
limts, the saw is not operating
efficiently.

There are five possibilities when
observing feedspeed and dept h- of - cut
conbi nat i ons. First, observations
will fall within the boundary linits
as established by Program SAW
(fig. 10, No. 1). Second, observa-
tions will fall below the nininmm
feedspeed line, thus indicating that
sawdust particles are smaller in size
than the side clearance (fig. 10,

No. 2). Third, observations wll fal
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feedspeed line

Minimum 1 3
feedspeed line

Depth of cut

Feedspeed

Figure 10.--Five possibilities estab-
lished by program SAW for observed
feedspeed and depth-of-cut
combinations. (ML84 5743)

wi thin the maxi mum and nini num f eed-
speed lines but also fall to the right
of the curved line, thus indicating
that gullets are overloaded with saw
dust (fig. 10, No. 3). Fourth, obser-
vations will fall above the maxi num
feedspeed line but also to the left of
the projected curved line, thus indi-
cating that overbiting has occurred
(fig. 10, No. 4). And fifth, observa-
tions will fall above the maxi mum
feedspeed line but also to the right
of the projected curved line, thus

i ndi cating that both overl oading the
gullets with sawdust and overbiting
have occurred (fig. 10, No. 5).

In figure 11, the m ninum feed-
speed is 135 feet per mnute and the
maxi mum f eedspeed is 293 feet per
m nut e. The curved line delineates
the points at which feedspeed and
depth of cut are in balance with the
gullets being filled to capacity with
sawdust at the assumed GH val ue. For
exanpl e, at the maxi num f eedspeed of
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Figure 11.--Operating range and per-

formance limitations graph for example
mill. (ML84 5739)

293 feet per mnute, the corresponding
depth of cut is 15 inches, at which
point the gullets are filled to their
capacity.

Figure 12 shows how saws are
designed to performdifferent tasks.
Saw A is designed with a maxi num f eed-
speed of about 415 feet per minute at
a depth of cut of about 8 inches.

Saw B is designed for a maxi num f eed-
speed of about 280 feet per minute at
a depth of cut of about 15 inches.
This vividly illustrates the different
capabilities of two different saws.
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Figure 12.--Operating range and per-
formance limitations graph for two
band saws. (ML84 5740)

Pr ogram SAW Results

The best way to illustrate the
capabilities of Program SAWis to show
an exanple of how a specific saw setup
can be inproved.

Tables 8 through 11 show how
changes in saw design change operating
paranmeters so the saw is better fitted
for its task. Situation 1 (table 8
shows the specification for the
original saw. The operator normally
fed this saw at about 280 feet per
m nut e. This being true, the bite
was always smaller than the side
cl earance. The saw constantly pro-
duced fine sawdust particles that
woul d not readily remain in the gullet.
Notice that the saw as originally
desi gned had a maxi num f eedspeed of
about 500 feet per minute, which
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Table 8.--CHANGES IN DESIGN OF A BAND SAW:

SITUATION 1 VERSUS SITUATION 2

Relationship of feedspeed, depth of cut, and bite values

Parameter Situation 1 Situation 2 Situation 1 Situation 2
Q

Feed- Depth . Feed- Depth .
speed of f:’utl Bite speed of cut! Bite
Wheel diameter 108 in. 108 in. 251 18.3 20.048
Arbor speed? 373 rpm 373 rpm 260 17.7 .049
footh speed 10,560 fpm 10,560 fpm 290 16.0 20.055 280 16.5 .053
Saw thickness .095 in. .095 in. 300 15.5 .057 300 15.5 .057
CulLting edge width .205 in. .191 in. 320 14.7 .061 320 14.7 .061
Tooth pitch 2 in. 2 in. 340 13.9 .064 340 13.9 .064
Gullet area 1.14 sq. in. 1.14 sq. in. 360 13.2 .068 360 13.2 .068
Gullet depth?3 1.00 in. 1.00 in. 380 12.6 .072 380 12.6 .072
Maximum bite .095 in. .095 in. 400 12.0 .076 400 12.0 .076
420 11.5 .080 420 11.5 .080
4L490 11.1 .083 440 11.1 .083
460 10.7 .087 460 10.7 .087
480 10.3 .091 480 10.3 .091
500 9.9 .095 500 9.9 .095
502 9.9 .095 502 9.9 .095

1Based on a GHI of 0.70.
25jde clearance of teeth
3Calculated value.
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speed of 280 feet
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achi eve the greatest effi-
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costs to mmintain capacity
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then the saw is
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make this saw nore effi-

likely alleviate opera-

Situation 2 (table 8) shows the
side clearance reduced from 0.055 to

0. 048
For

inch-- a reduction of 0.007 inch
a 13-gauge saw, 0.048 inch is

a normal |y acceptabl e side clearance.
It can possibly be reduced further

depending on the situation

The new

side clearance is achieved by reducing
the cutting edge width from0.205 to
0.191 inch. Lowering the side clear-
ance increases the feedspeed range by
extendi ng the | ower end. Notice al so
that this extends the depth of cut
capability from 16 to 18.3 inches.
Reducing the cutting edge width al so
reduces power requirenents.

Situation 3 (table 9) shows
tooth speed reduced from 10,560 to
8,560 feet per mnute--a reduction of
2,000 feet per mnute, This is
achi eved by reducing the arbor
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speed

from 373 to 303 RPM Reduci ng tooth
speed shifts the feedspeed range
downwar d. Maxi mum f eedspeed has now
been reduced from 502 to 407 feet per
m nute and the mnimum f eedspeed has
been reduced from 290 to 203 feet per
m nut e

Situation 4 (table 10) shows
tooth pitch increased from2 to
2.75 inches--an increase of 3/4 inch.
Again, the feedspeed range is shifted
downwar d. The maxi mum f eedspeed has
now been | owered from 502 to 296 feet
per mnute, and the m ninum f eedspeed
has been |l owered from 290 to 148 feet
per mnute. Notice al so the corre-
spondi ng change in depth of cut.
Fewer teeth are now available to
acconmplish the work. The remai ni ng
teeth will performtheir task nore
efficiently by taking a |arger bite.
Less power will be consunmed with fewer
teeth in the cut at any given tine.

Situation 5 (table 11) shows the
gul l et cross-sectional area increased
from1.14 to 2.16 square inches. The
accurul ated changes to this point now
accomodat e an 18-inch depth of cut at
a feedspeed of 280 feet per mnute.
Larger depths of cut may al so be
accomodat ed al t hough at realistic
decreased feedspeeds.



Table 9.--CHANGES IN DESIGN OF A BAND SAW:

SITUATION 1 VERSUS SITUATION 3

Parameter

Relationship of feedspeed, depth of

cut, and bite values

Situation 1 Situation 3 Situation 1

Situation 3

Feed- Depth Feed-

Depth

speed of cut! Bite speed of cut! Bite
Wheel diameter 108 in. 108 in. 203 18.3 20.047
Arbor speed? 373 rpm 303 rpm 220 17.0 .051
Tooth speed 10,560 fpm 8,560 fpm 240 15.7 .056
Saw thickness .095 in. .095 in. 260 14.6 .061
Cutting edge width .205 in. .190 in. 290 16.0 20.055 280 13.7 .065
Tooth pitch 2 in. 2 in. 300 15.5 .057 300 12.9 .070
Gullet area 1.14 sq. in. 1.14 sq. in. 320 14.7 .061 320 12.2 .075
Gullet depth?3 1.00 in. 1.00 in. 340 13.9 .064 340 11.5 .079
Maximum bite .095 in. .095 in. 360 13.2 .068 360 11.0 .084

380 12.6 .072 380 10.5 .089

400 12.0 .076 400 10.0 .093

420 11.5 .080 407 9.9 .095

440 11.1 .083

460 10.7 .087

480 10.3 .091

500 9.9 .095

502 9.9 .095

!Based on a GHI of 0.70.
2Side clearance of teeth
3Calculated value.

Table 10.--CHANGES IN DESIGN OF A BAND SAW:

STTUATION 1 VERSUS SITUATION &4

Relationship of feedspeed, depth of cut, and bite values

Situation 4

Parameter Situation 1 Situation 4 Situation 1
Feed- Depth . Feed- Depth .

speed of cutl Bite speed of cut! Bite
Wheel diameter 108 in. 108 in. 148 18.8 20.048
Arbor speed? 373 rpm 303 rpm 160 17.6 .051
Tooth speed 10,560 fpm 8,560 fpm 180 15.9 .058
Saw thickness .095 in. .095 in. 200 14.5 .064
Cutting edge width .205 in. .190 in. 220 13.4 .071
Tooth pitch 2 in. 2.75 in. 240 12.4 .077
Gullet area 1.14 sq. in. 1.14 sq. in. 260 11.6 .084
Gullet depth3 1.00 in. .73 in. 280 10.9 .090
Maximum bite .095 in, .095 in. 290 16.0 20.055 296 10.5 .095

300 15.5 .057

320 14.7 .061

340 13.9 .064

360 13.2 .068

380 12.6 .072

400 12.0 .076

420 11.5 .080

440 11.1 .083

460 10.7 .087

480 10.3 .091

500 9.9 .095

502 9.9 .095

1Based vn a GHI of 0.70.
2gide clearance of teeth
3Calculated value.
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Table 11.--CHANGES IN DESIGN OF A BAND SAW:

SITUATION 1 VERSUS SITUATION 5

Parameter Situation 1 Situation 5

Relationship of feedspeed, depth of cut, and bite values

Situation 1 Situation 5

Feed-

Depth Feed- Depth

tunity for gullet overloading since
the saw is designed to handle |arger
| ogs that may occasionally be
encount er ed

Figure 13 is another exanple of
sonme changes that were instituted in
one band saw setup. First, notice the
bite of 0.019 inch, which is sonmewhat
| ess than the side clearance of
0. 030 inch. The saw originally had
a hook angle of 30 degrees. The
maxi mum f eedspeed was 349 feet per
m nut e. Tooth pitch was 1.75 inches.
The m |l operator normally fed the saw
at about 100 to 125 feet per mnute
for hardwoods.

In redesigning this saw, tooth
pitch was increased from1l.75 to
2.25 inches-- an increase of 1/2
Hook angle was reduced 3 degrees.
Wth the nill’'s feedspeed of about
100 feet per minute, bite increased
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i nch.

speed of cut!? Bite speed of cut! Bite
fpm --=-In. --- fpm ---In. ---
Wheel diameter 108 in. 108 in. 148 33.9 20.048
Arbor speed? 373 rpm 303 rpm 160 31.5 .051
Tooth speed 10,560 fpm 8,560 fpm 180 28.2 .058
Saw thickness .095 in. .095 in. 200 25.6 .064
Cutting edge width .205 in. .190 in. 220 23.5 .071
Tooth pitch 2 in. 2.75 in. 240 21.7 077
Gullet area 1.4 sq. in. 2.16 sq. in. 260 20.2 .084
Gullet depth? 1.00 in. 1.37 in. 290 16.0 20.055 280 18.9 .090
Maximum bite .095 in. .095 in. 300 15.5 .057 296 18.0 .095
320 14.7 .061
340 13.9 .064
360 13.2 .068
380 12.6 .072
400 12.0 .076
420 11.5 .080
440 11.1 .083
460 10.7 .087
480 10.3 .091
500 9.9 .095
502 9.9 .095
1Based on a GHI of 0.70.
25ide clearance of teeth
Caiculated value.
This saw is now better designed
to do its task albeit nore efficiently )
than the original saw. Wth the new Case History
saw, the m |l should experience fewer OLD sAaw
operational problens and | ower nain- 72" DIAMETER WHEEL IS GAUGE SAW
tenance costs. There is | ess oppor- TOOTH PITCH 175" SAW KERF .i32"

TOOTH SPEED 8480 FPM  BITE 019" SIDE G, 030"
HOOK ANGLE 30° MIN/MAX FEED SPEED 145/349 FPM

N NN

NEW SAW
72" DIAMETER WHEEL
TOQTH PITCH 2 25"
TOOTH SPEED 8480 FPM
HOOK ANGLE 27°

5 GAUGE Saw

SAW wEDE 12N
Saw KERF 132

BITE 026" SIDE . 030"
MIN/MAX FEED SPEED !13/271 FPM

N e N

Figure 13.--Example of how to use
program SAW to improve saw
performance. (ML84 5741)

fromO0.019 to 0.026 inch with the new
saw-- an increase of 0.007 inch. Maxi -
mum f eedspeed dropped from 349 to

271 feet per mnute, while mninmum



f eedspeed dropped from 145 to 113 feet
per m nute. Notice what this accom
plished (fig. 14). Nunber of teeth
decreased 23 percent; gullet size in-
creased 52 percent; and bite increased
37 percent. Power consunption dropped
3 percent according to actual neter
readi ngs, Mai nt enance tine for
benching the saw dropped 28 percent
according to the head filer. Runni ng
time for the saw increased 1.5 hours.

Case History

Effect on operation
Number of teeth reduced 23%
Gullet size increased 52%
Bite increased 37%
Power consumption reduced 3%
Maintenance time reduced 28%

Figure 14.--Case history of saw per-
formance improvement using program SAW.
(ML84 5742)

Summary

Some general observations for
Program SAW over the |ast few years
are that saws are routinely pushed
beyond their design limts; gullets
are frequently overloaded with saw
dust; teeth are run too fast for the
conditions; and saws often contain too
many teeth, thus produci ng excessively
fine sawdust. | feel that many opera-
tional problems can be traced directly
to these shortcom ngs. VWen there is
a better way of doing things and you
do not take advantage of it, then
there is a price to pay for not making
a change.

To obtain bal anced perfornmance
from your saws, they nust be designed
properly for the task, then operated
within their design lints, Know what
those limts are and insure that they
are not exceeded.

It does not cost to upgrade your
saw s efficiency of operation but

rather it pays you in the long run.
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