How a Saw Cuts

gl he teeth of a saw function like a series of knives, mak-
E@ ing progressive simultaneous parallel cuts and releasing
the wood between them (figure 8). These teeth perform
three functions. They:
e Cut the wood fibers
¢ Break the cut fibers loose

e Remove the fibers from the kerf

Line scored by &
cutter teeth

Sawdust being =
scooped up by Tl
raker teeth

Figure 8—The way that the teeth of a crosscut saw work.—Saws and Sawmills

for Planters and Growers, with permission of John M. Morris

Cutter Teeth

All saws, regardless of the tooth pattern, are made up of
two rows of cutting edges. The saw releases wood fibers on
each side of the kerf as it passes through a log. Cutters (figure
9) work best in brittle, seasoned wood. The weakened fiber

is easily removed.

Rakers

Wet or green wood is hard to remove from the kerf
because it is resilient. Even when the fiber is dislodged, it
clogs a saw’s cutter teeth.

A special kind of tooth, the raker, allows the cutter teeth
to work more effectively with less effort. I prefer saws with
rakers for general work in the woods.

Even though the rakers don’t sever fiber, they perform
the other two functions of saw teeth: breaking loose the cut
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Figure 9—The configuration of the teeth of a crosscut saw. This is the
perforated-lance tooth pattern.

fiber and removing it from the log. Rakers remove material
whether the saw is being pushed or pulled.

When rakers are shaped properly and their depth has
been set accurately, they pull out long shavings of wood
rather than sawdust (figure 10).

Figure 10—Long, clean shavings like these indicate a well-sharpened saw.
In some parts of the country these shavings are called noodles.

Teeth that Both Cut and Rake

Some saws have teeth that both cut and rake. These teeth
are asymmetrical (not uniform). One face is bevel filed to be
the cutter while another face is filed almost flat to be the raker.
The M tooth and Great American patterns are examples
(figure 11). Teeth that are filed to both cut and rake are an
improvement over the plain tooth in severing and removing

wood fiber. However, these combination cutter-raker teeth



Great American tooth

Perforated lance tooth

Figure 11—Common crosscut saw tooth patterns.
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are a compromise. Without a raker to determine how far the
tooth may penetrate, M tooth saws can cut very deeply and
require a lot of strength to operate. While such an aggressive
cutting action is appropriate for competition sawing, using

such saws all day long for trail work is very fatiguing.

Gullets

Wood fiber that has been severed must be stored within
the saw while the fiber is moved through the kerf. This
storage area (the largest space between groups of cutters, or
cutters and rakers) is called a gullet.

Gullets have a rounded shape so shavings will bend
rather than break (figure 8). The gullet must be large enough
to store all the shavings until the gullet clears the log and
the shavings fall free. Saws that become worn out after
repeated filings reduce the amount of shavings the gullet can
hold.

The gullets determine the length of saw to use for a
given application. For example, a gullet in the middle of a log
3 feet in diameter must travel 114 feet to allow its shavings
to clear the log. At least a 61»- or 7-foot saw would be needed
to allow the shavings to clear a log 3 feet in diameter if the
saw is being used by two persons. A shorter saw can be used

by a single sawyer.

Tooth Spacing

The teeth of most crosscut saws lie on an arc of a circle
(figure 3). This is sometimes called the circle of the saw, or
the arc of the saw. This arc makes cutting faster, easier, and
smoother. Especially on larger trees, when more teeth are
being used, the arc causes the teeth to share the workload
progressively instead of all at once. The circle of the saw
works in conjunction with the arc of the sawyer’s arm to
effectively deliver power to the saw teeth as the saw feeds
itself into the log.

The spacing of the saw’s teeth ranks in importance with
tooth pattern. Saw designers had to consider questions such as:
* Is the tooth strong enough for the intended work?

* Are the gullets far enough apart to effectively pick up all
the fibers severed by the cutters?
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¢ Is there enough room for the teeth and rakers to be sharp-
ened and maintained?

* What’s the best way to reduce vibration and chatter so the
saw cuts smoothly?

The answer to these questions centers on tooth spacing.
Generally, the longer the saw, the larger the teeth and the
wider the space between teeth. Knowing tooth spacing helps
the sawyer select the proper length of saw. Larger crosscut
saws, with more space between the teeth, work poorly on
small branches. Likewise, a small saw with small, closely

spaced teeth doesn’t work well on large trees or logs.

Tooth Patterns

For centuries, only the plain tooth (or peg tooth) pattern
was used. Modifications to the plain tooth pattern were
developed to make the saw easier to use. We will discuss six
patterns: the plain tooth, the M tooth, the Great American
tooth, the champion tooth, the perforated lance tooth, and

the lance tooth.

Plain Tooth (Peg Tooth) Pattern

This pattern just includes cutter teeth. It is best used for
cutting dry, very hard, or brittle small-diameter wood.
Examples include many bow saws and pruning saws. These
saws do not have special large gullets for sawdust. The saw-
dust is carried out in the small spaces between the teeth. Wet

or resinous sawdust can bind up this tooth pattern.

M Tooth Pattern

The M tooth, still manufactured today in a modified form
for competition saws, dates back to the 1400s in southern
Germany. This tooth is designed to cut the fiber, break the
severed fiber, and clean out the shavings. The tooth pattern
consists of pairs of teeth set alternately and separated by a
gullet. The outer edges of the teeth (the legs of the M) are
vertical and act like rakers. The inside edges of the M are
filed to a bevel, making a point. This tooth pattern is best
suited for cutting dry, medium-to-hard woods.
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Great American Tooth Pattern

This pattern consists of a group of three teeth, each set
alternately, separated by a gullet. It is sometimes called a
crown tooth because of its shape. The Great American
tooth pattern is designed to cut dry, medium-to-hard
woods. A special file is used for these saws. The file can be
purchased today and is called a crosscut file or a Great
American file. The file is shaped somewhat like a teardrop.
The thicker rounded edge is for filing out the gullets. The
sides of the file are used to file the rakers and cutters. This

file also can be used to sharpen other tooth patterns.

Champion Tooth Pattern

This pattern is especially popular in the hardwood regions
of North America. It consists of two cutter teeth set alternately
and an unset raker with a gullet between them. The cutters
are wider and more massive than the lance tooth pattern,
allowing heavy sawing in extra hard, dry, or frozen wood.
The larger teeth are sharpened in more of an almond shape

rather than in the pointed shape of a lance tooth.

Lance Tooth Pattern

The lance tooth pattern also may be called the racer or four-
tooth pattern. For many years the lance tooth pattern was the
standard for felling and bucking timber in the American
West. It consists of groups of four cutters set alternately,
separated by an unset raker with gullets on each side. The
lance tooth pattern is best suited for cutting soft green timber,

especially fir, spruce, and redwood.

Perforated-Lance Tooth Pattern

This tooth pattern is considered a general utility pattern
that can cut all but hard and frozen wood. It consists of groups
of four cutters set alternately separated by an unset raker with
gullets on each side. The “bridges” between the teeth form
the perforations that give the pattern its name. These bridges
strengthen the teeth and reduce chatter when the saw is
used to cut harder wood. The perforated-lance tooth pattern
is sometimes called the racer pattern and old-timers called
it the four-tooth pattern. It was popular historically in the
pine country of the American West, and is still popular

there.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 72
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 72
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 72
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [72 72]
  /PageSize [612.000 792.000]
>> setpagedevice




