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The Circular Saw . . .
home or prafessional wm}dwnr!ljrg shap, The

Basic machine in the

illustration shaws a madern Hitng-arber circular
saw with fully anclosed mater and axtars’on fables.
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Construction.—~The circular
gaw consgists of a base cest-
ing in which is mounted the
saw arbor, One end of the ar-
bor iz fitted with a puliey,
while the opposite end carrics
the saw blade or other cutter,
Above the base is mounted
the saw table. In the conven-
tional saw design, this is car-
ried on two trunnions, with
adjustments for tilting the
table to a 45 degree position.
In the tilting arbor type of
construction, the table is
fixed in a stationary, level
position, tilt positions being
obtained by tilting the saw
blade, The table of both saws
is fitted with a fence which
can be set st any distance
from the saw blade. The
fence iz used az a guide when
cutting boards lengthwise,
the operation being known as
ripping. The table alss has
two grooves, these to accom-
modate g miter gage which is
used as a guide when sawing
acrosz a board, the operation
being known as erosscuiting.
The named size of any circular saw is basad
on the diameter of the saw blade which it
will swing. Thus, a saw ftted with an 8 inch
diameter blade is called an 8-inch saw, Tke
various essential parts of a typical circular
saw are shown in the photos.

Table Extensions.—The average 8-inch saw
has a table measuring about 15 by 18 inches.
The size of the table can be increased by
adding extra sections of table which halt
ta the front or sides of the original table.
Increased capacity across the table cax be
gained by using longer fence guide bars go
the fence can he set farther from the hlade.

Power and Speed.—An 8-inch circular saw
requires a t4 H. P. motor for average work,
although ' H. P. will suffice if only thin
stock 15 to be cut, A saw of this size is
made to aperate at a speed of about 3,400
R. P. M. giving a cutting speed of 7,100
feet per minute. A 10-inch saw requires at
least 4 H, P. and preferably 34 H. P. if
the full 35§ inch capacity of the zaw iz to
be used. Thizs saw runs at about 3.100
R. P. M.. which gives a cutting speed of
gl F, P. M. Tt is a mistake to run any
gaw faster or slower than the manufacturer
recommends. Saw bhlades are tensioned to

L

FROMT FEMNCE-CLAMP
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Tha fence al a 10.mch saw
rEar,

CHAPTER ONE
THE

CIRCULAR SAW

and its

~ ADJUSTMENTS

Clamps are provided at bath froat and
Mitro-sel knob permiti clowz adjetments,

run &t a certain speed, and they give the
best results at this speed.

Installation, — The circular zaw can be
mounted on a bench or on a suitable steel
stand, the steel stand mounting being pref-
erable. The zaw is often mounted on the
game stand with the jointer, as shown on
page 4. since operations on thess two ma-
chines are more or less related. Saws of
the tilting arber type are commonly
mounted in a cabinet type houging which
extends to the fAloor and is a complete in-
gtallation in itself.

Guard oad Splitter. — The circular saw
guard is a mefal basket which i arranged
to fall over the saw blade, A splitter is a
metal plate mounted directly behind the
gaw hlade. Itg purpose is ta hold the saw
kerfi open so that the wood will not rub
ggainst the raw to cause burning and bind-
ing. The splitter is commanly fAtted with
anti-kickback fingers which effectively grip
the worl: and prevent it from being thrown
back at the operator. The use of a guard
is optional and depends on the preference
of the operator. The solitter, as an actual
aid to better work and safety, should al-
ways be used in ripping operations.

[5]




Sow Adjustments. — The
principal adjustment of the
circular saw has to do with
the relation between the saw
blade, the saw table and the
fence, The fence must be
square with the table, and
the table must be square
with the blade. The manner
of making this adjusln:el}t
an a typical B-inch saw is
shown in the diagram at the
top of the page. While me-
chanical features may vary
slightly, the same adjust-
ment 15 made in much the
same manner on any kind
of gaw. The fence is first
aligned square with the
table, az shown in Fig L
The fence should then be
square with the blade when
checked in the manner
shown in Fig. 2. I it is not,
the table must be adjusted,
Figs. 3 and 4, or, if the table
cannat be adjusted, the
fence should be adjusted
square with the blade.

Other adjustments con-
sist of setting the various
gcales so that they will read
prupcrl{; The table should
be checked square with the
blade, az shown in_ Fig. 3.
after which the pointer an
the tilt scale should be set
at zers. The depth-of-cut
pointer should be set so
that it will show the exact
projection of the blade, The
pointer on the fence is sel
by running the fence over

ml_m |
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for good work.

until it Hghtly tauches the blade,
as shown in Fig. 6, and then set-
ting the pointer Lo zero on the
graduated front bar. The miter
gage is likewise checked for
squareness, as shown in Fig, 7.
Lock the gage at the “square”
position indicated by the try
square, and then make a trial
cut an a fairly wide board. Check
the board with the square, and if it is ac-
curate, set the pointer on the miter gage
ta the 90-degree mark an the scale. Ti the
miter gage 15 fitted with automatic stop
links, adjust these to the right settings.
Accessories.—Circular saw accessories in-
clude such items as the tenoning jig and
miter gage clamp attachment. The use of
these is shown elsewhere in this book,



Saw Blades. — The average homeshop
owner is concerned with two kinds of saw
blades: (1) the combination blade, (2) the
hallow-ground planer blade., Both of these
saws rip, crosscut and miter equally well,
hence their adaptability to homeshop needs,
Where production weork is being done, two
other commen saw hblades—the crosscut
saw and the rip saw—are useful, but each
can be used only for the one operation for
which it is intended. Other than these four
blades, there are hundreds of specialized
saw styles, each designed to -

CHAPTER TWO

SAW BLADES

and

CUTTERS

COMBINATION BLADE HOLLOW-GROUND BLADE

work best under certain con-
ditians,

Paper Patterns. — The hest
guide for maintaining any saw
in good condition is the saw ‘
itself. To this end, it is ad- |-
visable to make a paper pat-
tern of every new saw which is

Comblination blades which both
tie and erouscul are most populsr
fn the homathop.

KE & PATTEEN
ERCH NEW
-

acquired. In addition ta

showing the tooth shape,
\}_ the pattern should alse
"% contain such infoermation
as the degree of =et, the
filing angles, etc. Great

10" RIP SAW (36 TEETH -~ SPRNG SET

Drawing abave shows typlcal taath patterns for crosscut,

planer, and rip saw blades

[71

exactitude is not usually
required, since a slight variation in the
tooth shape or bevel will not ordinarily
cifect the working of the saw. What is
impartant, however, is that cach toath must
be exactly the same. One long tooth or
one poorly-filed tooth can easily throw the
whole saw out of halance.

Cresscut Saw.—The crosscut or cutoff
saw is intended for eutting across the grain
and is useless for ripping. A typical tooth
patiern is shown at the top of the draw-
ing at the left, This drawing also gives
the names of the different parts of the saw
toath, these names applying equally well
to any other kind of saw Llade. The gullets
of the crosscut gaw are quite sharp, yet
they should have a slight round in order
to prevent cracking. The front or face ol
the tooth is on a line with the center of
the saw, and is filed to a 15-degree bevel
Where fine, smooth work is to be dane, the
face bevel can be increased to 20 ro 25.
degrees, The back of the tooth is filed on
a 10-degree bevel, this being increased to
15 degrees for fine cutting. This saw is
usually spring set. Setling consists of bend-
ing successive teeth in opposite directione
to secure clearance as the saw cuts through
wood. Setting is done after fling, using
a setting stake or suitable hand set. The
get is alternately right and left on succes-
sive teeth. Only the tips of the teeth are
set, The set should not exceed 1/64 inch.
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Planer Saw.—The planer saw is a hollow-
ground blade, the cutting edge of which 15
shaped as shown. This same tooth pat-
tern is also used for flat-ground saws. In
this case, the tecth are set to give the
necessary clearance, The hollow-ground
hlade does not require set since it is tapered
[rom the edge to the center for clearance.
The planer saw has two kinds of tecth—
cutting teeth and raker teeth. The cutting
testh sever the wood fibers on either side

[8]
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of the cut, while the raker teeth
clean out the wood fiberz. Raker
teeth should be 1/32 to 1/64-inch
shorter than cutting teeth, The
cutting teath are beveled alternate-
Iy right and left, as shown. The
raker teeth are filed square scross,
front and back.

Rip Soaw.—Eip saw tecth are filed
to many different patterns. The
face of the tooth is on a line tang-
ent ta a circle ane-third to one-
fourth the diameter of the saw.
The point of the tooth must he
strong; usually not less than 40
degrees in view of the rough work
for which this saw is intended. The
teeth are fled square across to give
a true chisel paint.

Combination Saw.—The drawing
on the opposite page shows a full-
gize plan of a typical combination
saw, This saw is somewhat similar
ta the rip saw except that the tee'h
are finer and beveled on the baclk

Above, the varfaus
mambary of 2 dada
haad, Dlagram at
left shaws haw the
eyttars are assem-
b'ad. Paper wath-
#ri are uied for
fractional  eupan-
tlany, av at C be-.
lovw,

sa that the saw will cut across A.umrgr_,.:l,,_

the grain as well as with it. The wodsis In arranging inside cutters,
various steps in sharpening a blade |I care must be exercised so
of this kind are shown in the L [ r— | that the swaged portion of the
shetch, Where jointing remowves i inside cutters will be in line
a considerable portion of the tooth TAeERED |0 with the gullets of the outside
point, the blade is first Aled and | cutters. The sketch shows the

i

then set. When it is not necess ry
to joint the saw or where joiiting
does not materially effect the tooth
ghape. it is usually better to set
the teeth frst and then file

Filing Vise.—A suitable vise for
filing saws in the home workshap
15 shown on the opposite page.
This can be made up to clamp in a
vise, or, by making the lower arm
gufficiently long, the vise can he
clamped to the side of any upright
object. File equipment should in-
clude a 6 ar 7-inch taper file for
crosscut saws, a 7-inch mill file
with one round cdge for rip and
combination saws, and a round
taper file for cleaning out gullets.

The Dade Head.—A dado head is
made up of two outside cutters
and three or four inside cutters,

EAWK\‘

arrangement, one of the out-
side cutters being removed to
show the inside ones clearly.
For tight or loose fits in stand-
ard width grooves, paper wash-
. ers are added to the various as-
"'” semblies as required. This is

shown in the small circle in-
set, in which A is the outside
cuzter, B the inside cutter, and
C the paper washer.

The outside cutters of a
dado head are fled very much
like the combination hollow-
ground blade already de-
seribed. The raker teath are
filed sgquare across, front and
back, and are from 1/64 to
1/32 inch shorter than the cut-
ting teeth. The cutting teeth
are beveled, all of the teeth
in ané group being beveled

as shown In the photo above.

Grooves varving in width from 44 to |8
inch can bc made by using different com-
binations of cutters, The dado head cuts
cleanly in any direction. For grooves &
inch wide, one of the outside cutters is
used. Grooves inch wide are cut by
using both outside cutters, placing these
side by side so that the teeth are in line
like ane thick saw. Grooves 35 inch wide
are cut by placing a ? inch ingide cutter
between the two outside cutters. By add-
ing to the outside cutters in this manner,
any groove up ta [} inch wide can be cat

[9]

; from one side, while the next
group i5 beveled from the other side. The
ingide cutters are swaged guite a distance
down from the rim and will not require
reswaging. These cutters are not beveled,
but are fAled sguare across. Sharpening is
done by filing the top of the tooth only.
This will turn over a burr on the trant of
the tooth. Removal of the burr with a
light touch of the Ale will leave the cutter
sharp. File strokes must be counted and
all cutters in the head treated exactly the
same in arder ta keep the set balanced
properly. Dado heads can usually be re-



turned to the factory for resharpening at a
nominal price, and thiz procedure iz ad-
yvisable in most cases,

Wobble Saw.—Grooves arc sometimes cul
with an erdinary saw, this being mounted
on the saw arbor in such a manner that it
will wobhle and cut a groove more or less
wider than its own thickness. The draw-
ing shows the arrangement. A thin disk
of wood, slightly tapered, is first fitted over
the saw arhor, and the saw hlade is seated
against this tapered disk. Cutting with the
saw thus thrown out of alignment will pro-
duce a groove wider than the saw blade,
the axact width depending upon the taper
of the disk. Where cuts over 4§ inch wide
are to be made in this manner, a tapered
disk should be on hoth sides of the blade.

Abrasive Wheels.—Abrasive wheels for
use on the circular saw arbor can be ob-
tained in a number of different grades,
thicknesses and diameters. For average
homeshop use. 8 inch diameter, 3/32 inch
thick resinous-bonded wheels are the maost
satisfactory, Almost any material can be cut
with abrasive wheels Aluminum-oxide
wheels are used for cutting steel and non-
ferrous metals, while silicon-carbide wheels
work best for glass, porcelain, plastics,
hard rubber and similar materials. Cutting

operations are performed dry and at the

regular saw speed of about 6500 surface
fect per minute. For production work, the
gpeed can be increased to 16,000 fect, but
thiz has no particular advantages beyvond
prolonging the life of the wheel. Wheels
are mounted on the circular saw arbor the
same as any saw blode, with the addition
of heavy paper washers on either side, as
shown in the drawing below. These wash-
ers act ag shock absorbers. A guard should
alwavs he used to guard the operator
against accidental wheel hreakage. This,
however, is not likely to happen if the
work is properly guided with the rip fence
or miter gage.

The Moulding Head.—The moulding head
consists of a cutterhead in which can be
mounted various shapes of flat steel knives,
A special fenee is required when using
moulding cutters, this being cut out at the

Thick papar washers on aithar vide af the abrasive whaal
acl ai sheck absorbars,

center to give clearance o the head when
the knives are raised to their highest point.
Each knife is held in the cutterhead by
means of a screw, as shown in the inset
When this screw is turned down tight, it
nat only locks the knife securely in place
but alzo aligns it square with the head and
at the proper projection. The knife grooves
should be kept free of sawdust which
would prevent the cutter from seat-
ing properly. The cutterhead is
mounted on the saw arbor the same
as @ saw blade, except that a thick
metal washer is used behind the head.
as shown in the photo, this washer
being necessary for clearance.

Moulding head knives are made
from high-speed steel and will cut many
thousands of feet of moulding before be-
coming dull. They are ground in such a
manner that sharpening is accomplished by
simply whetting the flat side of the knife,
and then removing the burr thus formed
from the heveled edge. Extremely dull
knives can also be ground on the bevel,
but this is seldom worthwhile in view of the
low cost of new knives. Grinding is often
useful, however, in reshaping a straight
knife to some particular pattern which may
be needed. Grinding should he done dry,
cooling the knife frequently in water to
prevent burning.

[i0]



CHAPTER THREE

CIRCULAR SAW
OPERATIONS

Ripping.—The simplest and maost useful
operation on the circular saw is ripping
stock to required widths, The fence is set
to the graduwated scale at the front of the
table to cut the required width, then the
work is placed against the fence and pushed
into the saw. A smooth uniform speed of
feed should be used, avaiding jerky move-
ments and jamming the work through too
quickly. The operator should not stand
directly behind the saw blade, but should
take a position a little to either side, as
ghown in Fig. 1. This keeps the operator's
face clear of the sawdust which 15 some-
times thrown back by the saw; also. in the
event of a kickback (wood thrown back by
the saw), the operatar will be in the clear.
A puard should be used to insure safe oper-
ation. In feeding the work, most operators
prefer to hook the little fnger over the
top of the saw fence, as shown in the pic-
ture. Thus, if anything should go wrang,
the feed hand will have an anchor to pre-
vent it from being pulled into the saw. Do
not talk while you saw. Do not rip wark

. 3 ¥ Ripping on the circular saw, The operafor should tand
which has net a fairly straight edge to go a little to one tide rather than directly behind blade.

against the fence. Always stop the ma-

chine to make adjustments. The period of .
greatest danger in any circular saw opera- —T
tion i2 when the hand is passing the hlade ‘q\-a‘ i -

and when the hand is behind the blade. As ) ; N .

far as possible, the operator .
should keep his hand in front of
the blade. Any obhject, whether
a piecce of wood or a hand, if
thrown mmto the saw on the front
side, will be pushed away by the
saw, Conversely, any- object
caught on the back side of the
saw will be pulled into the blade,

Saw Projection.—The height of
the saw above the table should
be such as to expose several full
teeth, Hoth scant and extreme
projections should be avaided.
When the blade barcly projects
through the work, the cut will
often become clogged with saw-
dust; also, the gaw makez harder
work of cutting in this position.
One good point about a low pro-
jection, however, is that it has
the least tendency to kick back
the work. A high blade cuts fast
and free, throws more sawdust, . e -
.E.l'ld }“:Iﬁ' hﬂ.l.‘!l'. Lht .Iﬂﬁtﬂ.l'll Wﬂfk Where short thin material is to be ripped with the use af a mouldiag
is slightly twisted in the cut famea, the fence shauld ba faced =ith wood fo insure tale cperation.

[11)




possibilities of injury to the operator. When
such work is to be ripped with a moulding
fence, the fence should be faced with a
wood strip, as shown, and a push stick
ghould be used to project the work into the
saw, Regardless of the {ence style, a push
stick (see page 48) should always be used
where the work being ripped is less than
1 inches wide. Do not attempt to run your
hand between the saw blade and fence
when the clearance is nat over 3 inches.

Crosscutting. — Square crosscutling is
done by placing the work against the miter
gage and then advanc-
ing both the gage and
the work toward the saw
blade. The gage may be
uged in either table
groove, most operalors

Above, uiling the miter gaga In
crossculting,  Right, tha miter
gags I3 reversed for very wide
stock, Figs. 3 and 4 pleture fhe
miler cuf. The ?iq- can ba

turnad efther way frem the cen-
tral poaitios, EMects of creeping

and metheds fa gravent i are preferting the left-hand
shewn In the Iawer diagrams groove for average work.
and phato.

Where the work 15 so

]
&

pan

HE

NGO

Use of Moulding Ffef
Fenco, — A moulding JRRE
fence with cut-out Gl
center is standard
equipment on  some
saws, This fence can

be used successfully ! .
wide that it com-

for the ripping of all |
but short, thin pieces
of wood, Tt can be
seen in the photo that
waork of thizs nature
will have a tendency
te slip into the open-
ing at the end of the
cut, with the resulting .

[12]

pletely covers the
table in front of the
saw, the gage should
he reversed, as
shown in Fig. 2. It
is essential at all
times that the edge
aof the work which



Four ttandard methods commaonly vaed in cutting off steck to exect lengths, Tha mathads shown Im Figs. | and 3
are the moit éccurdte since the stop I3 at all fimes in place at the and of the work,

goes against the gage be straight, otherwise
the work may twist and kick back as it is
advanced to the saw.

Miters.—Miters are cut by setting the
miter gage at the required degree setting.
Here, again, the gagc may be used in either
table groove, aiso, the gage may be zet on
cither side of the center position, as shown
in Figs. 3 and 4 an the opposite pags. Miter
cuts, unless very tightly held, will creep
ever so slightly as the cut is being made.
This creep 1% info the saw blade; not away
from it, and is equal to the set of the blade
or the amount of taper on hollow-ground
blades. Figs. 5 and 6 show an exaggera-
tion of this creep when the gage is used in
the twa positions shown in the photos,

Creep is eliminated when anchor points
are used in the face of an auxiliary fence
which is screw-fastened to the miter gage,
as gshown in Fig. 7. The anchor points can
be phonograph needles and should project
about % inch, sufficient to hold the work
but net enough to mar the wood. The
auxiliary fence without anchor points can
be used to advantage for almost any kind
of crosscutting, giving a much Armer sup-
port than the shert length of the miter
gage. Where great accuracy is required on
miter cuts, the miter gage clamp attachment
should he used. This not only insures pre-
cision cutting but greatly simplifies the
work of cutting,

Cutting to Length.—Cutling waork to exact
length can be done in a number of different
ways, as shown in the photographs above.
One of the simplest methods is to use the
stop rod which is furnished as standard
equipment on most saws. This iz zet to

stop the work at the required length, as
shown in Fig. 1 above, after which the cut
is made in the usual manner. In usin
metal stop rods, care should be exercise
to avoid against accidentally pushing the rod
into the saw hlade. Thus, in Fig. 1, the
rod must be removed if the miter gage is
used in the opposite table groove,

A common and useful method of cutting
ta length is shown in Fig. 2. Here, a small
block is clamped to the regular fence, some-
what in front of the saw blade. The fence
is then set so that the distance from the
face of the black to the saw blade is the
length of the required cut. The work is
placed against the miter gage, butted against
the block. and then advanced to the blade
The fence alone ghould never be used as s
stop since it provides no clearance. Fig. 3
ghaws a somewhat similar method, except in
this case the stop block is clamped directly
to the auxiliary wood fence. The methed
shown in Fig. 4 is practically the same as
Fig. 2 except that the stop block is clamped
to the saw table, The methods shewn in
Figs. 1 and 3 are the most accurate since
they provide a positive end stop while the
cut is being made. The other two methods
set the position before the cut is made,
after which the operator's hand or the miter
gage clamp attachment is relied on to hald
this position.

Resawing.—Regawing, or the cutting of
thick boards into thinner ones, is a ripping
operation. Boards up to 434 inches wide
can be completely resawed with an 8 inch
blade, while work up to 614 inches wide can
be sawed with a 10 inch blade. The rip
fence should be sct so that it will cut the
board to the required thickness, then the
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Balow, the work should be be-
low the blade in #Hit table
operations,
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wark is run through on edge, After mak-
ing the cut on one edge, the stock is turned
end for end and the second edge is cut, It
is important that the same face side of the
work he against the fence for both cuts
The two cuts should be fairly evenly dis-
tributed, That 15, if the stock 15 4 inches
wide, the saw would be set to cut about
2ty inches on each of the two cuts, as
shown at the left in Fig. 1. If the frst cut
is made excessively deep. 85 shown in the
center diagram, Fig, 1, the second cut will

HABBETING

RibHT  REEAWING  WESWD

Abave, arder of cehy In resawing and rabRet.
ing. Lefi, resawing an the band saw

bind the saw. Where very wide
stock is to be resawed, a cut to full
capacity is made on either edge, as
shown in Fig, 3, after which the
uncut section may be cut on the
band saw. This method iz usually
better than using the band zaw to
make the entire cut, as the hand
gaw has a tendency ta weave on
heavy cuts of this kind. When,
however, a large part of the cut is
made with the circular zaw, the
band saw blade tracks accurately
in the ariginal saw groove,

Rabbeting.—The sawing of a rab-
bet is someéwhat akin to resawing
inagmuch az one of the cuts must
be made with the work on edge
As shown at the right in Fig. |,
the first cut is made shallow, after
which the second cut iz made to
completely clean out the corner
and finish the rabbet.

Tilt Operations.—Revel cuts up to
45 degrees are made by tilting the
saw blade or table, depending on the type
of saw, Ripping cuts are made in the
same manner as in straight sawing. Bewvel
operations using the miter gage on a tilt
table saw should be done with the gage
in right hand groove and the main portion
of work below the blade, as shown in Fig.
4 It ia necessary to use the right hand
groove since the gage will gtrike the blade
if used in the leit hand groove. On the
level table of the tilting arbor saw it 13
immaterial whether the woark is done on
the right or left hand side of the blade,
Toper Ripping. — Work which is to be
ripped on a taper cannot be guided agaimst
the fence but must be held in same form
of tapering jig. A typical tapering jig i=
shown on page 46, together with the method
of seiting and using it for taper ripping.
In production work, many operators prefer
a solid jig cut from a single piece of waad.
The zet-up remains the same, the zolid jig
being cut to the same shape as the adjust-
able jig would be when opened to cut the
taper being worked.

Dovetail Tapers. — Wide pieces of solid
lumber are often ftted with dovetail keys to
prevent warping. Fig. 1 shows the general
detail of the joint. The operation of cut-
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ting both groove and key can be done
by using a tapering fig on the circular
saw, The taper should be about 3%
inch per foot, or, as little as 1\ inch per
foot if appearance is important. Somc
measure of taper is always required
since it is impossible to drive a straight
key for any distance. The cutting of
the groove is done by tilting the saw
blade, as shown in Fig. 2. Other
methods of cutting the heyway are
ghown in Figs. 3 and 4, Fig. 3 showing
the work as done an the shaper while )
Fig. 4 shows the use of a dovctail router bit on the drill
press, Both these methods give a clean cut in the key-
way, but requiring rematching of the taper when keys are
cut on the saw. If both groove and key are cut with the
saw, the same setting is used for both operations, thus
insuring a good fit. A disadvantage of cutting the keyway
on the saw is the slight roughness made by the saw blade
in the tilt position. This, however, is usually of no con-
sequence as regards appearance and makes a good glueing
surface.

The set-up as done on the circular saw is pictured in Fig.
5, The tapering jig is opening to the required taper and the
gaw table is tilted about 10 degrees. By placing the end of
the work against the tapering jig, the miter gage can be
set al the same angle to cut the tapered side of the key-
way. Successive cuts across the work cleans the slot on
one side, the opposite, untapered edge having been pre-
viously cleaned with the miter gage at the zero pasition.
Fig., 8 shows the operation. The keys are cut without any
change in the table tilt, using the tapering jig at the nng}:c
previously set, as shown in Fig. 8, The keys should be
made a little longer than necessary, cutting off flush after
the key has been ftted, Fig. 6. A heavy driving fit should
be avaided since this in itself will cause- warping.

[15]
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contact at all times, as can be seen in Fig
2. The resulting cut will be a duplicate of
the curved fence,

If it is desired to shape the opposite side
of the work to the same curve, another
fence is made up, as shown in Fig. 3. The
first-cut edge Iz guided along this second
fence, the saw making a cut to the same
curve as the fence,

Curve cutting in the manner described
demands a stif blade with good set. The
operation is essentially onec of cove cutting
(see p.ge 20) except that the cut is carried
completely through the work. The amount
of curve should not exceed 1 inch in two
feet, with the possible exception of very
thin stock. Wood or metal springs to hold
the work tightly against the fence should

be used, since there is a2 na-
tural tendency for the work to

Lpline qrooses en bBevalsd adges are
cut by filting the table.

Spline Greoves. — Spline
grooves in beveled or mitered
edges are run in by tilting the
gaw table so that the blade is
at right angles to the edge of
the wood, as shown in Fig. 1.
Where the bevel is 45 degrees,
the table would be tilted 45
degrees. The fence is then set
g0 that it just clears the saw
blade. In this position the saw
will ¢ut a groove in the center
of the beveled edge, az shown.
Spline grooves are usually cut
with the dado head, since the
width of the saw blade is not
sufficient to make a groove in
stock over 34 inch thick. For
average work, the width of the

creep away from the blade,

_Production Work. — Produc-
tion work on the circular saw
is no different from the single
operations described except
that full use is made of stop
blocks, special fences and other
accessories to enable operator
to run through a number of

pieces with a minimum loss of
time. The time element in
circular saw operation is large-
ly concerned with the initial
gsetting of the fence, sto

block, etc. to set the requireg
cut. Once this adjustment has
been made, the various pieces
can be pushed through as
quickly as the cutting capacity
of the saw permits. Unlike

gpline should be about one-
third the thickness of the stock, favoring
the scant side. That is, for |I inch stock.
the spline groove would be 14 inch wide,
Far further details on spline grooves. see
page 30,

Cutting Curves.—While the circular saw
is intended for straight-line sawing anly, it
can, where the work demands, be made o
cut slow curves, There are certain limits
to this practice, and workable results can-
not be ohtained where the curve is exces-
give. Fig. 2 shows the general arrangement.
An auxiliary wood fence cut to the required
curve is fastened to the saw table ar to the
saw [ence, as can bhe seen in Fig. 4. This
fence should be the same length as the
waork which 15 to be cut, and the center of
the curved fence must be in line with the
center of the saw blade. The saw blade is
exposed to minimum projection, just suffi-
cient to project through the work, The
work is advanced to the saw blade along
the curved fence, maintaining a two pomnt

Slow curves nol ewaceeding | inch in fwo feef can be
eut an the circular saw By fhe methad shaws abave

band and scroll saw cutting, very little is
gained by multiple sawing. The speed of
the saw is 2o great that several pieces can
be cut separately much faster than the same
seven pieces could be made into a pad for
g one-cut operation, Tt is poor practice to
pile several pieces on top of each other and
then attempt to cut the entire bundle in
ane pass. Saying that the operation is
cutting to length, each piece must be
against the miter gage and each piece must
he butted against the stop block. Results
show that it is almost impossible to stack
pizces in this manner accurately, Multiple

rej



sawing on the circular saw is only practical
when (1) the jig can be quickly loaded. and,
(2} when the jig furnishes a positive stop
for the work in every direction,

Pattern Sawing.—Fattern sawing on the
circular saw can be used to good advantage
in production work in cutting any shape
comprised of straight lines, such as shown
in Fig. 1, It is extremely fast, and has the
great adventage that short pieces of waste
stock can be quickly warked to size,

The general set-up iz shown in Fig 2.
There iz an auxiliary wood fence, which

is clamped onto the regular saw
fence. This auxiliary fence clears
the table sufficiently so that the

Abave, pattern sawing, Drawings
thow warigus applications of thit
useful mathed o thape.cutting.

fAush with the main body
of wood to which it is ap-
plicd. The veneer iz first
applied to  the work,

work can slip below it. The fence
has a small rabbet cut on the lower
side of the outer edge to take the
gaw blade. The outer face of the
blade must be exactly flush with
the outer face of the fence, A
pattern cut to the shape desired is
necessary. This is fitted with any
style of anchor point (nails or
phonograph needles are the sim-

slightly overlapping the
edges. Alter the glue has
set, the edges of the ven-
eer ¢an be trimmed exact-
ly Aush with the body
piece by pattern sawing as
described.

A variation of nattern
sawing 15 also useful for
cutting off projecting lugs

plest) sa that it can be temporarily
faztened to the work, as shown in
Fig. 2. After the pattern is fast-
ened to the work, it is a simple
matter to guide each edge of the
pattern along the fence, and thus
cut the work to the same exact
shape as the pattern.

A typical set-up is shown in

on gcreen door [rames,
windows, etc, In this case,
the auxiliary fence is
shifted to the rear of the
saw blade, extending as far
as necessary to furnish a
support for the frame be-

Figs, 3, 4, and 5 Fig. 3 shows the
pattern fastened to the work. Fig.
4 shows the work being pattern sawed. Fig
5 shows how the curved portion of the
work can now be completely cut with the
shaper., It can be seen that any piece of
work can be cut to shape in this manner,
and then, uging the same pattern, it can
be taken to the shaper and moulded with
any selected cutter by riding the pattern
against the shaper collar,

Fig. 6 shows another common application
of pattern sawing. In this particular case.
no pattern is necessary since the work it-
galf is the pattern. The job is to cut off the
cleats Aush with the edges of the work.
The cutting is done easily and quickly by
simply running each edge of the work in
turn along the fence. The same general
method applies to trimming vencer edges

ing cut. No pattern is used, the set-up being
simply a fence mounted behind and directly
in line with the saw blade,

Cove Cutting.—Cove cutting is done by
clamping a straight guide fence to the saw
table, out of parallel with the blade, and
then running the stock against this tence,
taking a number of light cuts. A typical
example af the application of the cove cut
is shown in Fig. 1. which shows a curved
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table base cut in this manner. In making
this piece, the outer curved portion 1s first
worked as a split turning on the lathe, as
shown in Fig. 2, after which the piece is
cove cut, Fig. 3, and sawed apart to form
two quarter sections. Other examples of
cove cuts in combination with straight cuts
are shown in Fig. 4. Where the cut is made
with the dado head instead of a saw blade,
the curve will be more or less flat in the
center, depending on the width cutter se-
lected.

To set up for cove cutting, it is first
necessary to determine the proper angle

Full-tize par of cove cufs
with B-lnck saw at wvarl.
aup angles

Left, cove cubting on the elrcular saw. Drawing abeove
showt how cul s sed with parallel rule,

3aM —

setting of the auxiliary wood fence, One
method of doing this is shown at the tep
of the page.

Imagining that a cove cut 1
inch deep %y 2 inches wide is
to be cut, the saw table is first
set to  the specified
depth. A parallel rule,
or any two strips of
waod, is now set to the
specithed  width
of the cut — 2
inches. The rule
is placed over
the saw blade.
and gently
turned until the
arms touch both
the front and
the rear tooth
of the exposed
blade. Care
ghould be exer-
cised that the
tule does not
slip between the
saw testh. That
15, the contact
point  must be
an the line
which the tips
af the teeth
make in mation.

The gaw can he
turned to check

[18]



this position, or the setting can be simply judged by eye.
In any case, the angle made hy the rule in touching the
front and rear tooth is the angle which the fence must

take for the cut

‘he actual position of the fence is usual-
ly somewhat [urther remaoved from the

rule, but on the same angle, the
determining factor being the width
of the stock which 135 to be cut
Onee the right angle is found, it is
easy to place the fence at the re-
quired distance so that the center-
line of the work will intersect the
centerline of the saw blade; as
shown in Fig. 5.

In cutting the cove shape, the
blade is set so that it projects about
s inch above the table, and the first
cut is made at this projection, The
saw is then raised about +4% inch and
a second cut is made. Repeated cuts
are made in this manner until the
cove 15 cut to full depth, Time can
generally be saved if, after marking
the approximate cove shape on the
end of the work, the waste wood
inside the mark is removed with the
dado head or by successive cuts
with a single saw blade.

Instead of using the parallel rule
method, the shape of the cove cut
can be obtained from the diagram

shown at the bottom of page 20, [0

R —

ROLLER SUPFORTS
g o
LA W OF SOINTER

Same form of rollar suppart should be wsed
when ripping lang wark.

This shows approximate full-size
shapes cut by an 8 inch saw at
various fence settings. Calling a
line parallel with the saw blade 90
degrees, the angles departing from
this “zero” position will give the
curves shown, It can be seen that
the cove is not perfectly circular
in shape, but is an ellipse of the
blade at various angles,

Long Work.—Work over 5 fect
in length should be carried on
some form of support after leaving
the saw table, Twa simple units
are shown. No. 1, as shown at
the left of the drawing, 15 made up
from wvarious widths of 34 inch
stock. The roller i3 turncd to the
specified size, the 34 inch tenons
at either end being made a part
of the turning or dowelled in place
later as desired. The dimensions
as given are standard for the 8.
inch saw only, and if desired to
handle jointer work alse should
be varied to suit. Unit No, 2 em-
bodies the same general ideas as
to usage, but varies somewhat in
canstruction. The dimensions as
given apply to work on either the
8 and 10-inch saw or 4 or 6-inch
jointer, A 34 inch balt is driven
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wark, An example is the cutting of tenons.
as shown in the photo above. Two saws
are used, these heing separated by a collar
to the widith of the desired tenon. The
work is carried in the tenoning jig, one pass
making both cuts in the end of the work.
Three or four saws ganged together are
sometimes useful in grooving or in ripping
narrow strips. This comes more under the
head of large scale production work and
has little application to johe done in the
homeshop.

Simple Tenening Jig.—Where the saw is
not equipped with a regular tenoning jig,
the simple homemade device shown in the
photo and diagram can be used. As can be
geen, this consists of a

Tep, teo or more taws ganged 1o-
guther are wieful lor culling tenond
and dalng slmilar wark
Above, a gsimple jig w=hich can be
wied when the saw is nol eguipped
with 2 tenaning [g,

wooden form which strad-
dles the regular fence.
Work to be tenoned is
placed against the stop
shoulder and clamped in
place. The work can then
be advanced to the sgaw
blade with perfect safety.
Cutting tenons freehand
with the fence alone as a
guide iz not recommended

inta either end of the roller to fit corres-
ponding holes drilled in the 2 by 4-inch end
picces. Either unit, while intended for rip-
ping, can be used to advantage as a support
when crosscutting long pieces.

Gang Saws.—Saws ganged together with
wood or metal spacing collars betwesn can
be used te advantage for certain kinds of

because of the danger in-
volved, and should never, under any cir-
cumstance, be attempted when the work is
less thun 4 inches wide, If the tenon is
being cut frechand, & suitable backing block
should be used to give the work a rear as
well as a side support. For all work, how-
ever, the use of the regular tenoning jig or
the homemade jig shown is advisable.
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Auriliory Fence. — Where the
saw is not equipped with a cuat-

CHAPTER FOUR

THE
MOULDING

out moulding fence, it will be
necessary to add wood facings
to either side of the regular rip
fence, as shown in Fig. 1, to per-
mit the frece passage of the
knives. Naturally, only one face
of the fence will be used at a

time, 80 a single picce can be
used for occasional work, switch-
ing this from one side to the other as re-
quired.

Moulding Straight Edges.—A large portion
of all work done with the moulding cutters
is straight line work, Where the cutis alonﬁ
the side of the work, the operation is muc
the same as using a saw or dado head, the
fence being adjusted to the proper width
while the saw table ig adjusted to the right
height, Work can be shaped flat on the
table, or it can be stood on edge and pro-
jected inte the cutter, Fig. 2 shows the
work being moulded an edge. This is gen-
erally less preferable than running the work
flat on the table, as shown in Fig. 3. An-
other point which will be naoted in these
pictures is that Fig 2 shows the cut being
made on the side away from the fence,
while Fig. 3 shows the cut being made di-
rectly along the fence, Fig. 3 is preferable
since the cut is not then effected by wvaria-
tions in the width of the stock.

Meulding End Grain.—When moulding end
grain, use is made of the miter gage, as
shown in Fig. 4 As in crosscutting with
the shaper or jointer, the feed should be
slowed up at the end of the cut to prevent
splintering. Where the mould is completely
around the picee, the ends should be
worked first so that the final, with-the-grain
cuts will remave any splintered edges. In

all cuts, attention should be given the grain,
meaking the cut at all times whenever pos-

sible in the same direction as the grain of
the wood, and not against it

Application of Cutters.—A few of the
hundreds of shapes which can be cut with
moulding cutters are shown on the follow-
ing page. Since the moulding cutters arc
identical with standard shaper cutters, with
the exception of knife B, any mould made
with the same-shape cutter on the shaper
can he duplicated on the circular saw, This
it mentioned so that the operator can con-
sult “Getting the Mast Out of your Shaper,”
for further applications of moulding cutters.

i 1
MAbove, ldgr and face moulding and manner of fitting
facings, Belew, moulding end gqraln,

Wi

Strip Mouldings.—The term “strip mould-
ing" iz applied gererally to any moulding
whose bady i a thin strip of woad. The
usual manner of working these is to mould
the edge of a wider board, and then rip off
the moulded portion. Another method of
working i3 to use a strip jig. as shown at
the top of page 25. The jig iz made accord.
ing to the sketch, the channel apening be-
ing of the required height and width to
accommodate the work. The piece which
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is bradded 1o the main bady of the jig is
cut away at the center to permit the pass-
age of the knives. In use, the jig is clamped
against the saw fence, and the stripe are
run through. A cleover leaf moulding.
such as uzed on screen doors, can be cut
with one pass of the work with style F
knives, Mouldings which require combina-
tion cuts are run through the jig as often
as necessary to produce the required shape.

Cutting Dowels, —Dowels 34 and 1§ inch
in diameter can be cut with standard
moulding cutters, as shown in the center
photo. This picture shows the 34 inch size
being cut. The stack should be about 1/32
inch over 3¢ inch thick, A cut is first made
on one side of the picce, after which the
work is turned over for the final cut on
the opposite side. A light edge will be
left connecting the dowel with the main
hody of the work. This 13 easily broken
off with the fingers.

Glue Joints.—Gluc joints are made with
the knife shown in the diagram below. This
knife makes both cuts for the joint, the
shape of the cutter being such that the
tongue and groove At pertectly by revers-
ing the stock. To get good results, the set-
up must be very accurate. The guide fence
must be set so that the centerline of the
work ig exactly in line with the centerline
of the knives. The table must be adjusted
3o that the lowest cutting part of the knives
will just touch the stock lightly. Adfter
these adjustments have been made, two
pieces of scrap stock which are the same
thickness should be run over the knives.
After cutting, one piece iz reversed end
for end and fitted over the other piece, The
joint should fit perfectly. If one side pro-
jeets more than the other, make the neces-
sary adjustments to center the joint. Do
not make any glue joint in this manner
without first checking the set-up on scrap
stock. If not properly adjusted, one piece

[

A sirlp [lg s usnd when qn“iﬂg out barger guantities of
any parficular moulding, sspacially a claver-leaf mould,

Above, cutting dowels. Left, aceurate satilng of the fonce
Is sysential far the making of good glue joints.

will be offset from the other, necessitating
an irksome job of resurfacing.

Table Inserts. — When cutting certain
mouldings which require only a small por-
tion of the knives to project above the
table, it is best to make a special wooden
table insert picce which fits up close to the
knives, SucE an insert is usually necessary
when moulding thin curved work on edge
ta prevent the stock from dropping into
the opening around the cutterhead. In-
serts are made (rom plywood to the re-
quired shape to fit the table apening, With
the wooden insert in place, the machine is
started and the table gradually lowered so
that the knives will cut their own opening
in the insert, The table should be lowered



circular work,

Balow, a4 simple fig for mou'dia the fence to show i

Sl T i m.ﬁ the centerline

furnith & twa-palat contact for wack
of almost any sive,

of the cutterhead. The waork is
then fed to the knives, maintaining
& point of contact at the mark an

FENCE %

the fence, as shawn in Fig. 3. Since

CENTER MARK,
e

it is not possible to keep the work
moving and =till keep it tangent
to the fence at all times, it will be
necessary to go around the wark
two or three times in order to get
g full shape. Owercutting is im-

possible since the knives can only
cut as wide as the fence is set

Inside Curves.—Slow inside curves can be
moulded successfully when the mould is not
too complicated. A guide block is used,
thiz being fastened to the wood fence. as
shown in Fig., 4 Work to be moulded is
guided against the wood bloclk in much the

a scant fraction of an inch
farther than necessary in
arder to give the cutter
clearance, after which the
table is again raised to the
level required for the work.

Circular Work. — Work
which is perfectly circular
in shape is best moulded
with the use of some sim-

ple jig. A typical set-up is
shown at the top of page.
It can be seen than any
circle will make a two-point contact against
the vee hlacks so that the edge will at all
times maintain a fixed position in relation
to the cutter. This jig is particularly use-
ful in that it can be used for a wide variety
of sizes. The set-up should be made care-
fully so that the centerline of the work and
the centerline of. the jig are in line, The
cut proceeds in the usual manner, the work
being pushed into the cutter and against
the jig and then rotated. A somewhat
similar form of guide iz shown in Fig. L
In this case, the scrap cutting which is
left afrer band sawing the cirele is clamped
to the [ence to form a guide for the work.
Another method of moulding circular work
is shown in Fig. 2. This makes use of a
pivot pin which fit through the jig and into
a correspanding hole in the work. This jig
can be used for a wide variety of sizes

Qutside Curves. — Qutside curves which
are not circular cannot be guided by a jig
but must be worked more or less freehand,
The fence iz firzt set 2o that when the work
butts against it, the knives will cut the re-
quired mould. A mark must be made on

Yarious methads af moulding round and curved work are shewn in the dia:
gram, Below, straight knives offer a clean and fast method of cutting tanond.

game manner ag8 moulding an outside curve.
Here. again, a mark should be made on the
guide to show the centerline of the cutter-
head, and the work must be kept in contact
with this mark.

Tenoas.—Straight knivee in the moulding
head offer a guick and clean methad af
cutling tenons, as shown in the lower
photo, Tenons up to | inch wide can be
made in one pase of the work, while longer
tenons are cut by simply walking acraoss
the wark to the width desired. Where more
than one cut is to be made, the first cut
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should be on the inside to form the

shoulder,

Panel Ralsing.—With the saw table slight-
Iy tilted, the same application of straight
kkmives as for tenoning will ensble the oper-
ator to do panel raising. One, two or three
cuts can be made entirely around the work
in order to make up any required panel. As
in other cuts where the work is moulded all
around, the end cuts should be run in first
g0 that the final cuts with the grain will
clean up the work,

Spiral Turnings.—Spiral turnings, ardinar-
ily produced by a slow lathe method, can be
greatly s.impliﬁcd by the machine method
of making them on the circular saw. Figs.
1 and 2 show the first operation. An aux-
iliary fence is screw-fastened to the miter
gage, after which the fence is clamped to
the saw table, as shown in Fig. 2. The blade
iz exposed to a depth of +% inch, and the
center of the blade should be in line with
the center of the work. The wark, when
pushed along the fence, will both turn and
feed itself, cutting a perfect spiral groove
which will not vary over 1/32 inch from any

one spiral to the next in line. A
fairly stiff hlade iz necessary, such as
the hallow-ground saw or a single
dado cutter,

After cutting the spiral groove, the
fence is swung completely around to a
position about 60° on the opposite
side, a5 can be seen in Fig. 3. The
fence is ftted with a guide pin, as
shown in the phantom wview, Fig. 3
the pin being located so that, engaged

Perfe<k spirals In round stock are
eatlly cut with the circular saw
method of working.

The work is new
maunted in the lathe and
the sharp corners of the
cove-cut gpiral are round-

ed owver, _Thiz part of
the work is done with a
ragp file in the usual

manner of making spiral

in the spiral groove, the
bottom of the groove will
be immediately over the
style B moulding cutter,
which is used [or the sec-
ond operation, With the
pin guiding the work, the
stock is fed to the cutter.
The cut produced is not
the true shape of the cut-
ter, but is a perfect cove
cut, as can be seen in Fig.
4, The cut will be quite
smoaoth if the work is fed
slowly, and of course, it
will be just as perfect as
the guiding spiral groove.

turnings. Finishing can
be done with sandpaper
held around a owel
stick as shown in Fig. 5
chasing up the spiral as
the work rotates at slow
speed. It can be seen
that by grinding special
cutters, the full round of
gpiral can be cut instead
of the cove sghape. On
the average home work-
shop job, however, this
extra labor is not worth
while. On the ather
hand, any job calling for
four spiral tarnings can
be specded up consider-
ably by using the style
B knife in the manner
described, The stock
shown in the pictures
15 gbout 134 inch diam-
eter, but any other size

can be waorked equally
well. The specified setting of the miter gaze
in cutting the guiding spiral will give &
pleasing pitch, but can be varied to suit, In
every case, the spiral-turned portion should
be worked first, after which the work can be
placed in the lathe for turning operations.
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Fhoto shaws & number of different ernamental

instead of a dado head. Prac-
tically any cutter can he used.
Ewven straight knives will give
an attractive wvariety of pat-
terns by tilting the table to 45
degrees which will permit the
krnuves to cut a full vee groove
Some good effects are possible
by making the cuts at an angle
across the edge of the work
instead of directly across it
In this case, the guide pin
would be driven at the zame
angle, as can be scen in Fig
4, g0 as to be parallel with the
cut. Fig. 5 shows the seccond
cut being made in the work.

mouidings made with moulding cubiers on
the elrcular saw,

Ornamental Mouldings. — A wide
variety of ornamental mouldings
giving the appearance of hand
carved work can be made with
moulding cutters, Typical examples
are shown in the photo at the top
of the page. The wqu 15 simply
a repetition of any suitable mould-
ing cut, the cut being spaced at
regular intervals by means of a
guide pin. To make the moulding
shown in Fig. 1 (this is also shown
in the photo, right column, fourth
from top). a set of style D cutters
are placed in the cutterhead. The
saw table is then adjusted to the

position shown in Fig. 2. A strip I
of wood is fastened to the muter

gage, and a brad or small nail is
driveri into the wood to serve as
a guide, as can be seen in Fig 3.
The exact location of the pin must
ke determined by experiment. This
15 done by making thre.. cuts at
the required spacing. With the
final cut over the moulding head,
the first cut will mark the location

SET-UP FOR CUTTING

ORMNAMENTAL Mﬂw

he pin. MNow, if the second
jlilitis El:lga.gcd with the pin, the
work will be properly set for mak-
ing the fourth cut; the third cut
will space the fifth cut, and so on as far as
the operator cares to ge, The cut for this
particular moulding, is on the edge of a
picce of 34 inch stock, the cut being directly
across the grain, After making as many
crose cuts as desired, the piece is fluted
lengthwise, running in a full flute in the
center and twe half flutes, one at either
side, The work can then be ripped on the
saw to any thickness desired,

The whole operation of making a length
of carved moulding of this kind can be done
very rapidly after the spacer pin is once
set, The work is very similar to making
bax joints with the dado head (see page 32)
excepting that a moulding cutter is used

Ciagram shawy the spacer pin method which i3 uied fo quiuhl'f and
accurately space the various cuts at the proper distance,

the Arst cut setting over the guide pin,
Cutting diagonally across the board is
usually productive of smoother work than
when the curt iz gquarely acraszz the grain.
As in all other operations where the cut
is across grain, there will be a slight
amount of tearing of the wood fibers at
the end of the cut., This can be elimin-
ated if the feed 15 made very slowly at the
end of the cut so that the knives will have
a chance to cut instead of tearing the last
few fhbers of wood. As well as making
mouldings, the same general methods de-
scribed can be used for working up imita-
tion carved pancl cffects, the only major
difference being the size of the work.
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Jointing and Planing. — Where better
equipment is not available, good jointing
and planing can be done with straight
knives in the moulding head. To joint an
edge, clamp the work to a guide board
known to have a true edge. The work
should be entirely inside the straight edge,
as shown in Fig. 3. The work iz advanced
to the knives, as in Fig. 2. It can bec scen
that the straight edge serves as a guide and
insures an accurate edge on the wark, The
cutterhead should be set so that a small
rabbet is cut in the guide board at the same
time as the operation is being done. In
the planing operation, runners are nailed
to each edge of the work, as in Fig. 4. As
in the joinling operation, the work surface
must be entirely inside the projection of
the runners, as indicated by the straight
edge acrose the work in Fig. 4. The first
cut is made at the center of the work, then
successive cuts are taken on either side by
gotting the fence over 1 inch for each new
cut, When the surface being planed is true
and smooth, the runners are not reguired,
gince a narrow strip of uncut wood at
either side will serve the same purpose, If
the board is evenly warped, it can be worked
without runnérs, However, if there is a
twist in the work or unequal warping, the
runners must be nailed in place. In ftting
these, check should be made to see that a
flat plane is established, free from twist.

Cutting Coves.—Obligue feed with mould-
ing head knives produces large cove mould-
ings of exceptional smoothness, The max-
imum depth of cut is about 11/16 inch. The
width of the cove is controlled by the angle

of feed. In the example below, the smallest

e = __..- r::_ =TI ._:l
J i |

When olher equipment is nol available, good jeinting
and nlarulrri can be dome with siraigh! mouw ding head
nives, an vhawn in phator abave

=1

BE PLANED

cove was cut with style P knife in the usual
position, that is, straight inte the cutter.
The mould 15 1 inch wide—the full width of
the cutter uged, The middle sample was
cut with a 30-degree feed, The depth i=
the same as before, but the width of cut
is increased to about 154 inches, With a
60-degree feed, the width of the cove in-
creases to about 134 inches, This is the
maximum width It is practical to use di-
rect cross feed u.t there is no increase in
cove width. Direct cross feed produces a
perfectly circular mould, making this oper-
atlon useful for certain work 1l cuts can
be made in one pass, although two passes
would be preferable if working dense cab-
iret woods, After cove cutting, the
moulded portion can be ripped on the saw
to any desired width.

Large eaves are cut with masimum smaothnest and minl.
mum [abot by wsing obligue feed with the moulding head.




CHAPTER FIVE

Using the
DADO HEAD

Application.—The application of the
dado head is easy to understand—it 15
simply a thick saw used for making
various widths of grooves and rabbets.
Fig. 1 is an example. In this opera-
tion, a series of grooves are being cut
at regular intervals on the surface of a
board, the stop rod being uzed to en-
gage the previouz cut in setting the
next cut, and so on. Fig. 2 shows a
gimilar operation except that the
rogves are not cut at regular intervals.
ou will note in this picture, the use
af the yardstick as a convenience in
measuring. Some workers use a
rule in this manner for all circu-
lar saw work,

Blind Dadeing. — Where the
groove is not a through groove,
but staps short of ane er both
edges, it is called a blind dado,
A comman use of the blind dado
iz in the making of the splined

joint, as shown in Fig. 4. An auxiliary wood
fence and stop blocks to start and stop the
cut are necessary for this operation. Where
the work is very short, the stops can, of
course, he clamped directly to the saw
fence,

Tenons.—Tenons are easily and quickly
made with the dado head. The widest com-
hination iz usually used, this being wide
enough to cut the average stub lenon in
one pass of the waork, as shown in Fig. 5.
Where the tenon is longer than the width
of the dado head, the inside cut should be
made first, then the work is stepped over
to make the necessary extra cuts,

The dads head affers a guick and
convanient mathod of cotting qraave
and rabbuts af variow widihi,

Wide Grooves.—Where i
number of wide grooves or
tenons are to be made, it is
convenient Lo use a gage
block, as shown in Fig. 6, to
set the various cuts,

MOTCHED
BLoes




Cutting Thin-Wall Tubing.—Onec of the
most common uses of abrasive cutting-off
wheels on the circular saw is the cutting of

thin-wall tubing to exact lengths. In this
pperation, it is advisable to hold the tubing
in a suwitable wvee bhlock, the block be-
ing held to the miter gage by mecans of
the miter gage clamp attachment, as shown
in the top photo and diagram. The tub-
ing can praject beyond the bleck, or the
block may be partially cut away to permit
the passage of the wheel. As in similar
aperations in cutting wood, various stop
bfﬂcks and stop rods can he used to
accurately gage the exact length of the
piece.

Cutting Seolid Steck.—3olid metal ar other
stock in bare or sheetg are cut to size with
abrasive wheels in much the same¢ manner
as wood is cut with the circular saw, Some
form of guide is always necessary. Also,
gince heavy material will become quite hot
gome distance from the point
of cutting, it is [reguently
necessary to use clamps or
other devices ta haold and feed
the work. A suitable guard
should be used whenever pos-
sible, At the same time, it
may he pointed out that abra-
give wheels, while brittle, are
well-bonded and not likely to
break or chip in use. The feed
ghould be firm and with suf-
ficient pressure. A slow feed
permits the wheel to glaze,

Laft, o

CHAPTER SIX

USE OF
ABRASIVE
WHEELS

Abgve, quard In place and
manner of frusing whaal,
typical

cperation,

Abave, cuftlng Fhin-wall steel tub
ing with an abrative wheel,

and glazing is the prime
caugse of wheel breskage.
On the other hand, the
wark should not be forced
ton strongly against the
wheel since this will great-
ly shorten the life of the
wheel by tearing the abra-
sive grains from the bond
before they have accoms-
plished their full duty of
cutting.

True Wheels Essential.—A
balanced wheel with a clean
edge is necessary for suc-
cessful cutting, If the wheel
should get a littde out-of-
round, it will start to wvi-
brate. While this is not
particularly dangerous, it
results in a cut considera-
ably wider than the thick-
ness of the wheel. Wheel life is shortened,
and precision cutting-off is impossible. 1f
the wheel should get out-of-round or chip.
it should be brought to a true edge wit
the use of a suitable abrasive stick.

Surfocing.—A wheel used for surfacing
should be glued to a disk of ply-wood to
give it the necessary stiffness. Sanding
digke can be mounted in the same manner,
and are useful for a variety of work.

wrface
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STUB TENOM IN SLOT. MOT A TRUE
MORTISE-TENON BUT EASILY MADE AND

HAUMCHED

u IH GRODVED
FRAMING. THE
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OUT SHOWING A
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MITERED TEM
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MALIMUM LENGTH
OF TENON

FULL-LENGTH GEGOVE

Variews applications of the mortite-and-tanaa
jaint, The tenan partion of the joint is cut on
tha clreular saw, as described and shown on the
appatite page, whila the meorfised parf is cut wilh
the ute of 4 martiving chizel an the driill press.
The bott general praciize By ta eut the tenan fimk,
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STRENGTH 15 REQUIRED THROUGH TEROH CANNOT BE USED

™

T
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USED 1H FRAMEWORK
OR SASH WHERE

A RABRBET 15
REQUIRED
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Use of Tenoning Jig.—Fig. 1 shows the tenon-
ing jig being used ta cut a spline groove in a
mitered joint, Note stop block clamped to the
saw table to stop the cut
tion, a little short of the full length of miter.

Figs. 2, 3, and 4 show the various steps in

cutling a tenon with a
single saw. The shoul-
der cuts are made hrst,
as shown in Fig. 2, the
length being set by
means of a stop block.
The work must be ex-
actly right in owverall
length. The first cheek
cut is then made, as
shown in Fig. 3. In
making this cut, a back-
ing block is used be-
hind the work, this
block being of a thick-
ness equal to the width
of the desired tenon,
plug the thickness of
the saw blade. After
making the first cheek
cut, the backing block
is removed and the sec-
ond cheek cut is made.
keeping the same face
side of the work against
the jig. Notice in Figs.
3 and 4 that a stop
block is clamped to the
gaw table. Thiz should

gl
1B
g |

CHAPTER SEVEN

WOOD JOINTS

Common
|
|

the proper posi-

AAKE SHOULDER

Dra=ings and photer show the application of the
temoning jig in making varioes jeints,

be the same thickness as the base plate
of the tenoning jig. It should be kept
as a standard accessory, since the work
cannot always be stopped against the
hase plate. An equally useful method
is shown in Fig. 7, where the length is
stopped with & stop rod inserted in the
hole in the top of the jig.

Grooving a miter joint tor a slip
feather is shown in Fig, 5 A heavy
backing block iz used behind the wark so
that it will clear the rear of the jig. Fiy




6 shows the tenoning jig being
used to hold the work in making
an open mortise.

Box Joints. — This familiar jeint.
seert on many varieties of small
boxes, can be used to advantage
for much of the work that falls
within the scope of the home or
praoduction shep. The joint pre-
sents lots of glueing surface, be-
sides being neat in appearance, as
can be seen in Fig. 2. This jeint.
in any suitable size. can be casily
made on the circular saw ftred
with dadeo head.

To set up for the work, it is necessary ta
have an auxiliary wood fence which can be
screw-fastened to the standard miter gage.
After sawing this piece, remove the saw
fiom the arbor and mount a dado cutter of
the thickness selected for the jeint, In most
cases, the width of the cut iz equal to or
slightly less than the thickness of the stock.
Hald the fence firmly against the miter
gage and run it zcross the dado head some-
where near the center. Remove the fence,
and mark the position of a second cut, D,
Fig. 3, spacing this from the fArst cut, C, the
same width as the groove. At the same time,
mark the lines A and B. centering them as
shown, Nail a little square of woed in the
first dado cut, as can be seen in Fig. 4, and
then make the second dado cut. I, with the
fenice screw-fastened to the miter gage. You
are now ready to make the box joint

To make the joint, two pleces of
stock that arc to be joined are set
against the fence, the edge of one
picce being set even with line A.
while the edge of the other picees is
set even with line B, The work iz
then pushed across the cutter. The
work is then shifted, so0 that the
groove just cut sits over the locat.
ing pin, and the second cut is made.
The second groove is then placed
over the locating pin and a third cut made,
and in this manner the whole width of the
work 15 cut. It is important that the two
pieces of stock maintain the same position
throughout the operation. This is easily
effected if the guide pinis made long enough
to catch both pieces. If desired, the two
pieces can be lightly nailed together. Ad-
justments can be made by moving either
the guide or the fence itself,

In order to make adjustments simple and
to accommodate a wide variety of work.
many craftemen prefer the arrangement
shown in Fig. 5, or something on the same
order. In this case, the fence is held to the
miter gage by means of bolts inserted
through a long elot.  After selecting the
cutter to be used, the fence is set so that the
distance between the side of the cutter and
the side of the guide pin is the game as the
width of the cutter. A small guide pin serves
for all sizes of cuts, each groove being set
tight against the side of the pin nearest the
cutter. This type of fence is recommended
for all-around worl, since it permits any
width of dado cutter to be used. Another
worthy feature is that any box joint thus
made can be made either a driven or loose
fit by simply setting the fence a fraction of
an inch one way or the other.
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Lock Miter Joint.—The general idea of
this joint can be seen in Figs. 3 and §,
while Fig. 4 shows its near-brother—the
rabbeted miter. In becoming familiar with
the lock miter joint, it is advisable te first
draw the markings on a piece of paper.
Fig. 6 shows the first aperation. which con-
siste of marking the true miter line, and
getting off three dimensions, These three
dimensions are in prﬂ]‘lﬂrtion to the width
of the stock, taking az a basis the dado
combination which most clesely approxi-
mates L4 the width of the stock. Thus, for
l-inch stock, you would use a Y-inch dado
combination, ete. Fig. 7 shows the necessary
lines ruled in, and Fig. 8 shows the joint
shaded to picture how it will
make up in wood,

In making the actual joint,
similar markings are pen-
ciled on the wood stock:
then, the wood is cut away
to these lines. The photo-
graph in the center pictures
the dado cuts being run in
on one of the pieces, while
the top photo shows how the
table must be tilted to 45
to cut that portion of the
joint which is a true miter.
A few sample joints will
quickly peint out the exact
method of procedure. Tt will
be found that the width and
depth of the dado cuts can
be varied considerably while

still maintaining the general

features of the joint. Thus, ]
in waorking 34-inch stock you ——
would still use a ¥4-inch

dade combination, with a re-
sulting shorter portion of
true miter. Again, the pro-
jecting ears of the joint can
be made shorter than the
specified "double dado head
combination” as shown by
the dotted lines in Fig, &
Maote, Fig, 9, that the same
cut is used on both edges of
aay single board to permit
ane-way clamping.

Rabbeted Joint.—This sim-
ple joint, extensively used in

MaRE OUT
THE DIMEN
Si POINTSE

©BULE LINES FRoM
‘E.j S

T sWADE
SUCCESSIVE STEPRS IN THE
LAYING OUT TYPRICAL WO

LOGCK MITER JOINT

drawer construction, is pic-
tured in Fig 4 on the follow-
ing page. A fair standard
with 34 inch front stock is
ta allow &4 inch for the lip. Tt can he geen
that all of the work is concerned with the
rabbet on the front. There is no work on
the side of the drawer, To cut the rabbet,
mount the %4 inch dado combination en the
gaw. Set the depth of cut at &4 inch. Place
the front stock tight against the side of the
dado head, az shown in Fig. 2, and t}lan
use the side stock as shown to determine
the position of the stop block. Clamp the

Drawings and phatagraphs abave show haw the lack miter joint s et with
the dado head. o raw table i tilted fo 45 dagrees for the mitar cut,

gtop in place and make the cut, Fig. 1. Clean
out surplug gtock by moving the work over,
as shown in Fig, 3. The same dado com-
bination is then uged to cut the box corner
rear joint and groove the sides and front
for the bottom,

Rabbet and Groove Jeint.—Neater and
stronger construction than the plain rab-
beted joint, the rabbet-and-groove or milled
joint is popular for drawer construction.

raal



Photai and drawing on this page show the construction and operafions
In making fwe simple forms of drawer joints.

The joint with average dimensions is shown in Fig. 5.
The dimension DD means “double dado,” and represents
a distance equal to twice the width of the dade combina-
tion heing used. The 14 inch dado combination is com-
monly used, making DT} equal to approximately b4 inch
(dado saws are usually a trifle scant on their named
size), The fit of the joint depends on getting the dado
groave exactly DD distance from the inner face of the
front, and the same DD distance from the end of the
side. This is best accomplished by using the same stop
block for both cuts. Start by mounting the %4 inch dado
comhbination in place, Use a thin metal collar or several
paper collars behind the innermost saw so that the outer
cdge of the combination will be DD distance from the
edge of the tenoning jig base plate, as shown in Fig. 6.
Set the depth of cut to & triﬁ-.* less than one-half the
thickness of side stock., Using the edge of tenoning jig
base plate as a stop, Fig. 7, cut the groove in the side
piece, as shown in Fig. 8. This completes the side.
Reset depth of cut to the same depth as thickness of side
stock. Mount the front stock in the tenoning jig, with
the inner side of front against the base plate, gFig. 9,
and cut the groove in front. The joint will now assemhble
as shown In Fig. 10 and nceds only the catting-off of the
tenon to bring it to a perfect fit,

Other Joints.—Various joints which are typical of work
done on the circular saw are shown in the drawing on
the opposite page. The lock corner joint is excellent con-
struction for cedar chests, It is cut with a single saw,
followirg the order of operations ag shown.

P e T
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LOCK JOINT

DRAWER
JOINTS
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Mechanical Feotures.—The working por-
tion of a jointer consists of a cutterhead

housing three high-speed steel knives, The
cutterhead is housed bhetween two tables,
the frant ar infeed table, and the rear or
outfeed table. Both tables are adjustable
up and down to regulate the depth of cut.
A scale on the jointer shows the depth of
cut, A 4-inch jointer will cut to a depth of %4
inch, while a 6-inch jointer will cut to depth
of 14 inch. The terms 4 and 6-inch indicate
the length of the knives carried in the cut-
terhead. A guide fence is provided against
which the work iz held as it iz advanced
to the knives. This fence is so constructed
that it can be tilted 45 degrees each way
from a wertical position; also, it can be
moved bodily across the jointer table. A
front I:nife guard to cover the cutterhead is
usually furnished as standard eauipment,
while a similar guard for the rear of the
knife is available for most models,

Sotting Up.—The jointer may be mounted
on a bench or an a steel stand, the atand
mounting being preferable. The mator
must revolve in such a direction as to
cause the cutterhead to revolve towards
the front table. If the jointer is mounted
on a bench with other machines, care
should be taken that there i nothing in
line with the rear table that will interfere
with the jointing of long pieces,

Power and Speed.—Jointers are operated
at speeds from 4000 to 8000 revolutions per
minute, For average work, a speed of 4200
revolutions will give satisfactory results.
The jeinter is usually purchased with a
pulley attached to jt, so, in arder to deter-
mine the correct size of motor pulley it i1s
only necessary to apply a simale formula:

4200x2.75

1750

In this formula, 4200 is the desired speed
of the cutterhead; 2.75 is the 234 inch pulley
which we will say is supplied with the
jointer; 1750 is the speed of the motor. The
result, 6.6 inch is the required diameter of
the motor pulley to get a cutterhead speed
of 4200 R.P.M. Since a 6.6 inch pulley is
not usually available, the motor would be
fitted with the next larger. 7 inch. The
motor itself can be any !5 H.P. repulsion
induction motar, The belt is preferably a
vee belt, properly tensioned ta drive with-
out whip.

6.6 inch diameter

CHAPTER EIGHT

THE JOINTER

and its

ADJUSTMENTS

Rear Table Adjustmeat.—The most im-
portant adjustment on the jointer is the re-
lation of the rear table to the cutterhead.
In order to do satisfactory work. the rear
table must be exactly level with the knives
in the cutterhead, as shown in Fig. 1 on
the following page. To make the adjust-
ment, releaze the lock handle at the back
of the jointer and then raise or lower the
rear table until it is level with the knives.
An accurate straight edge at least 10 inches
long should be used, as in Fig. 3. The
initial check is made on any one knife,
which should be in such a position that its
cutting edge is at the highest point of the
cutting circle, A similar check should be
made on all knives to check the projection
of each. The adjustment should be checked
at both ends and at the center of each
knife in order to determine if any knife 1s
improperly mounted in the cutterhead. If
a knife 15 found out of alignment, the screws
which hold it in place should be loosened
glightly so that the knifc may be tapped
down or pried up to the proper position,
as shown in Fig. 4. It will be noted that
this is a two-fold adjustment. First, the
knives must project equally from the cut-
terhead and be in the same plane as the
rear tahle; second, the rear table must be
set exactly level with the knives, Once
the rear table has been adjusted perfectly
level with the knives, it is locked in place
by means of the locking wheel and is not
touched again until further adjustment is
required after sharpening the knives or
after the rear table has been lowered for
some gpecial operation, such as chamfering.
The effect of an improperly adjusted rear
table is shown in Fig. 2 If the rear table
is higher than the knives, the wark will be
cut on a taper; if the rear table is lower
than the knives, the work will be gouged
at the end of the cut. After zetticg the
rear table with a straight edge, a secondary
check can be made by setting the machine
in motion and running a piece of wood
slowly owver the knives for a distance of a
few inches. It should slide onto the rear
table perfectly, the work neither bumping
the table nar being above it as much as
a hair.

Other Adjustments. — The depth-of-cut
pointer must be set 50 that it will show the
correct cut on the scale. To adjust this
make a test cut of exactly i inch and then
set the pointer to this mark on the scale,
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as shown in Fig. 5. Al
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The jointer muit be carefully adjusted to kairline
parfection in order fo do satifactory work

CUTTERKEAD quire slight adjustment
each time the knives are
sharpened. An adjust-
ment is provided to take
up any wear on the
dovetail ways on which
cach of the tahles slide.
It i5 secldom necessary
to make this adjustment
an the rear table since
this remains in a fxed
pasition most of the time
and will nat show wear
in the life of the jointer.
On the front table it may
be necessary after long
use to make the take-up.
This is done by turning
the gibh screws at the
bazk of the jointer, as
shown in Fig. 6 The
fence should be adjusted
go that it is exactly perpendicular to
the table, as shown in Fig. 7. The
adjustable pointer iz then set to
zera on the tilt scale If the jointer
iz fitted with automatic stops at the
0 and 45-degree positions, these
should be carefully checked and ad-
justed if required,

All of the adjustments described
are checked at the factory and will require no
attention until knives are sharpened or long
wear makes readjustment nezessary, It should
be noted that in the manufacture of these ma-
chines, hoth front and rear tables are ground at
the same time when mounted on the base cast-
ing so that both tables are in perfect alipnment
to each other,

Grinding Jointer Knives.—]Jointer knives are
ground on an angle of 36 degrees, as shown in
Fig. 1 on the opposite page, When mounted in
the cutterhead, the rear edge of the bevel should
be about 1/16 inch from the surface af the cut-
terhead, as in Fig. 2. Since the knives are quite
rarraw, it is necessary for grinding purpescs to
make a holding black, this being made by run-
ning in a saw cut with the block in one of the
positions shown in Fig. 3, depending on the
methad which will be used in grinding. The saw
kerf uaually will be a snug fit for the knife, but
if any looseness 15 apparent, the knife can be
held secure by means of screws,

Fig, 6 shows one of the knives being sharp-
ened on the grinder. The tool rest is adjusted
ta the required angle, and a guide block is
clamped in position to Insure a straight cut
across the knife. Each knife is worked in turn,
making a single, very light cut A strip of
paper is then pasted to the holding block, the
purpose of thiz being to zet the next cut with-
out changing the orniginal position of the guide
block, Two or three very light cuts will usual-
Iy bring all of the knives to a perfect edge. Tt
cannot be stated too zgtrongly that abrasive cuts
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an high speed steel knives must be light;
heavy cuts will invariably burn the knife
and render it useless,

The method of grinding jointer knives
on the drill pregs with a cup wheel is shown
in Fig. 7. while Fig. § shows the operation
as performed on the circular saw, The lat-
ter method can algo be used in connection
with the belt or dizsk sander. Whatever
method is used, best results will be obtained
if the grinding is done with
successive light cuts, taking
each knife in turn until sll
edges come up sharp,

Honlng Knives.—Grinding
is mot always necessary fo
sharpen the jointer since
carelul honing at regular
intervalg will maintain a
sharp head for some time.
To hone the knives, partly
cover a fine carborundum
stone with paper so it will
not mark the table, and
place it on the frent table,
as shown in Fig. 9. Turn
the cutterhead until the

stone rests flat on the bevel,
and fx the head in this
position by clamping the
belt to the stand. Whet
the knife by stroking the
stone lengthwise with the
blade, treating cach lknife
with the same number of
strokes.

Jeinting Knives. — Knives
can be sharpened and
brought to a true cutting
circle by jointing their
edges while the head is re-
valving, In this operation,
the stone 15 placed on the
rear table. as shown in Fig.
10, and the table lowered
until the stone barely
touches the knives,

Setting Jointer Knives. —
One of the hest methods of selling knives
in tha cutterhead is with a magnet, as
ghown in Figs 11 and 12, An index mark
ghould be scribed on the magnet and a stop
block should be clamped ta the front table
at such a position as to bring the index
mark in line with the cutting edge of the
knife when it is at its highest point. The
knife is placed in itz slot and is pulled up to
the required level by the magnet,
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CHAPTER NINE

JOINTER
OPERATIONS

Jointing on Edge.—Jointing an edge is the
simplest and most common operation
which can be done on the jointer. Fig. 1
shows the start of the cut. The guide fence
15 square with the table, The depth of cut
is approximately 4 inch, The best {ace side
of the work is against the fence. Figs. 2
and 3 show successive stages of the cut as
the work is pushed over the revolving cut-
terhead. The hand over the rear table
presses the work down so that the newly-
formed surface will make perfect contact
with the table. The hand over the {ront
table (usually the right hand) exerts no
down pressure, but simply advances the
work to the knives, Hoth hands exert side
pressure to keep the wark in contact with
the guide fence.

Placement of Hands During Feed.—Some
operators never pass either hand directly
over the knives. In working to this end,
both hands are over the front table at the
start of the cut, As soon as the stock is
resting sclidly on the rear table, the left
hand is lifted and placed on this pertion of
the stock, As the right hand ap]pruat.hes
the cutterhead, the work is held down
tightly with the left hand, while the right
hand 15 lifted and placed on the stock over
the rear table, Both hands are now over
the rear table, and the balance of the cut
is completed in this position. Opposite to
the teachings of this method, the second
method finds both hands on the front table
at the start of the cut, and both hands pass
aver the cutterhead as the fecd is made.
While there may bc some mental hazard in
advancing the hands over the cutterhead,
actually there is no danger involved pro-
viding the feed is made carefully. It is
faster and casicr to make the feed in this
manner. The right hand, alwave in posi-
tion at the end of the work, affords posi-
tive protection against the most common
gnd most dangerous jointer hazard—the
kick-back. The first method is safer when
surfacing, especially when the stock is less
than 1 inch thick.

Points to Observe.—Figs. 4 to 9 picture
important peints in jointing an edge, These
are self-explanatory with the possible ex-
ception of Fig. 6. When it is necessary to
joint an edge of thiz nature, pick out the
central portion of the curve, and make the
first light cut on this portion of the wood.
It can be seen that the stock has no fixed

Above, succeitive shages in [eintlng an edge. The guard
hat boen removed o show the cutting ectien

e
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(E)JOINT THE WORK WITH THE GRAIN
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Polats to obiarva fn [einting an adga are thown In tha
dlagram above,
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baseline; hence, it must be held firmly for
this first cut. With a partial base made in
this manner, succeeding cuts can he quickly
made to bring the edge ta a true surface.

Side Pressure.—Side pressure is always
required in order to keep the work in con-
tact with the guide fence, and is very im-
portant when jointing wide stock, as shown
in Fig. 2 Where a considerable amount of
wide work i3 to be handled, it is advisable
ta fasten an auxiliary high fence to the
regular fence, as shown in Fig. 1. in order
to supply a more pesitive means of support.

Jointing an End.—Jointing an end can be
done in the same manner as jointing with
the grain. The one big diffcrence is that
the surface should be formed with light
cuts. A single heavy cut will invariably
tear the grain at the end ol the cut unless
the knives are very sharp. In a second
method of working. a short cut is made at
one end, as shown in Fig. 3. The work is
then reversed, and fed from the
apposite side to blend with the
first cut at A, as shown in Fig. 4.
This method has the disadvantage
of a possible poor blend of the twa
cuts unless the rear table and
guide fence are set to hairline per-
fection. Where the work is to be
jeinted all around, it can be seen
in Fig. § that the concluding cuts
with the grain will remove any
gplintered edges formed by the
initial cutting across the ends.
Stock less than 2 inches wide
should not be end joint-

Fobtns
[VEAT A

ed unless game form of
guide jig is used. SIGHTING FOE WIND

ATRAIGHT
E

Surfacing. — Surfacing,
or planing a working
face, s the most difficull
standard jointer opera-
tion. The work may
have two main defects:
(1) warp, and, (2) wind.
Warped lumber is dished
from side to side across
the board; lumber in
wind is twisted through-
out its length, Testing
for wind can be done by
stghting, Fig. 6, or by

rocking the work on a
Aat surface, Fig. 7.
Where the stock i to he
dressed out of wind with

Abaove, jointing wide

stock and methods used

in jointing an end. The

drawing ot left  and

phatas below thow war-

fous points in serfazing
itack.
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Rabbating is uteful for & wide variety of work as shown
In the drawing and photographs above.

a minimum lass of thickness, it is advis-
able to mark the waork carefully to permit
leveling with the least number of cute, A
held-down block, Fig, 9, is useful in all
cases and should always be used when sur-
facma thin stock. WVery thin material re-
quires an auxiliary fence screw-Tastened ta
the standard fence, as shown in Fig. 8. How
not to surface thin stock is shown in the
lower leit photo on previous page. Note
that the regular fence does not furnish a
support [or the work over the rear table.

Rabbeting.—Fig. | shows the curting of
a rabbet. The fence is sct to the width af
the cut, while the front table i3 =zet to the
required depth. The guard must be re-
moved, Two or more passes can he made
if required. End rabbets on narrow stock
should be done with the aid of & backing
block; as shown in Fig, 3.

Beveling—Bevels are cut by ulting the
fence to the required position. Several
passes are usually required to arrive at a
full shape. The fence can be tilted in or
out as desired, as shown in Figs. 4 and 5.

Round Tenen:.—The lower photo shows
the jointer method of making round tenons.
A simple wood block guides the work and
sets the length of the temon. The work is
pushed into the revalving cutterhead and
15 then revolved glowly in the same direc-
tion as the rotation of cutterhead. It is
impartant in this and other rabbeting oper-
atione that the knives project egually from
the end of cutterhead far smoath cutting.

Taper Jointing.—Taper jointing is one of
the most ugeful jsinter aperations, and can
be used to good advantage on a wide variety
of work., The furnmiture legs shown in the
phato are typical examples, The simplest
kind of tapering invalves stock which is
shorter in length than the leéngth of the

Abeve, Baval [alatlag can be
done w=ith the fence filted ia
ar ocut as deslrad

Belaw, the jaintze
mathod of tenan-
ing round stack:
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front table. On the six-inch jointer, this
takes in stock up to about 1434 inches long.
In making the cut, the front table is low-
ered to the necessary depth of cut, The
stock 15 then placed against the fence, The
far end of the board is in such a position
that it will land on the rear table at the
start of the cut, as shown in Fig. 1.
From this position, the

board 12 moved forward
to cut the taper. Work
longer than the length
of the front table can
be handled similarly by
making a table exten-
sion, as shown in Fig.

1-A.

Where lang tapers
are to be cut without
the use of an extension,
a slightly different pro-
cedure must be fol-

lowed. The basic rule
i& that the stock must
be divided into a num-
ber of equal divisions,
each division being
slightly less in length
than the length of the
front table. For ex-
ample, a 28 inch board
would be divided into
twao divisions. The depth
of cut must be divided
into a corresponding

-

—
$ecomD cuT =

number of equal parts,

Ly

o Cparstions In taper jointing
and avamples of lege cut in
iRis manmar

which, in this case, would he two, Thus,
if a 28 inch board was to be tapered 3§ inch
from ¢nd to end, the board would be divided
inte two equal parts, and the front table
would be set to a depth of /% inch., Two
cuts are necessary, the first cut being
started by dropping the mark over the
knives, as shown in Fig. 2. Fig. 3 shows
the completion of this Arst cut. The sec-
ond cot is started at the far end of the
board, as shown in Fig, 4, and proceeds
the full length of the hoard, Fig. 5, to com-
plete the 34 inch taper. Any length of board
can be handled in this manner. A I6-inch
long board, for example, would be divided
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Abave, tapering-in-the ro nd. Fhotos and dia
gram baolow show cutting of a stop chamfer.

into 3 spaces of 12 inches each. If
the taper required 34 inch, the front
table 13 set to Y4 of this or 14 inch.

Very short and last tapers are
best cul by pulling the work over
the lnives, as shown in Fig. 8 In
setting up for the cut, the fromt
table is lowered to the desired
depth. The stock is then placed
on the tabic so that the point at
which the taper is to start com.s
over the knives, as shown in Fig
6. The board is pushed down so
that the end contacts the front
table, and a suitable block is
slipped under the free end of the
stock to maiptain this position.
The position of the block is marked
so that it can be lightly bradded
in place, as shown in Fig. 7. The
start of the cut is shown in Fig. §,
from which position the stock 's
pulled over the knives to cut the
required taper. In a variation of
thiz method, the block is not brad-
ded to the work but is clamped to the rear
table, the result being a slightly curved sur-
face throughout the length of the taper.
Short tapers demand a stop block against
which the worle can rest at the beginmng
of the cut, otherwise the slight bite of the
knives in making contact will pull the wark.

Tapering-in-the-Round. — Tapering in the
round is shown in Fig 4, and the required
set-up is pictured in Figs. 1 and 2. The
stack is first dressed to an octagon shape.
not tapered. and 15 then mounted between
the two end blocks. The pin in the block
which is to rest on the rear table is located
at a distance of onc-half the diameter of
the large end of the required taper. measur-
ing from the base of the 2 by 4 block. The
distance of the ather pin from the base of
the block is one-half the diameter of the
small end of the taper, plus the depth of
cut, which is quite deep, usually 34 inch.
One screw through cach end of the guide
hoard holds the two end blocks snugly in
place. In operation, the two end hlocks
are considered as opposite ends of a long
board, the cut being made in the same man-

oy T il
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\
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ner as for ordinary tapering. Successive
cuts, turning the work about 15° for each
new cut, results in a taper which can he
readily sanded to a perfect fnish.

Stop Chamfering.—Figs, 5 and 6 show the
cutting of a stop chamier, one of the few
jeinter operations where both front and rear
tablez must be lowered, A stop block 1s
necesgary to avoid a kick-back, and & stop
hlack on the rear table is uzeful in setting
the correct length. The slight roughness
caused by cutting against the grain at the
end af the cut can be easily sanded out, or.
the cut may be made half-way and then
reversed. The true stop chamfer (fence
tilted to bevel the work) is made in the
same manner as the straight cut shown.
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APPENDIX

| B4 = 015635 il = 0250 1 /2 = 800 a4 =750
| /32 = 03125 17 K4 == 265625 3964 = 515635 48 /84 = TESHLY
/64 = D4BATH 9432 = 28125 1732 == B3125 25532 = _T8135
18 /B4 =  296E7% 3564 = 546875 81 /B4 = TOBETS
|10 == 20625 5/16 = 3135 8/18 = 5626 13718 = 8129
3/B4 = 072123 2064 == 300125 I7 /64 = 5781328 53 /F4 = HIH12G
d73g = 00578 11/32 = 34375 1938 = 59378 47732 = E4T5
Ll bt 33 64 = 359475 39,64 = .6ORATE 564 = A39374
1/8 =.la5 3@ = 3175 68 =625 78 = W%
9/64 = 140625 | 28,64 = 390625 41 63 == B40625 57764 = BO0G2E
5/31 = |5EI5 13/32 = 40625 21733 = 65625 20/32 = D625
I1/64 = 171872 77 /84 == 421875 43 /64 = BTIAETS 59764 = 921875
1/18 = 1815 T/18 = 4375 i1 18 = .6ETS 1516 = 0378
|3 /64 = 203125 29 /64 = 453125 456 = TO3I12S Bl /64 = B5313%
7031 = 21875 18,97 = ABHTS 23732 = TIHTS 31432 = 06875
15/64 = 234376 Al AG4 == 484375 47 /a4 = TI43T4 B3 /84 = BHEAFTE
TABLE OF COMPOUND MITERS *
Eoutvalent SOLARE HEXAGON OCTAGON
Angle Tapar -— —_ ] e — e T e
| per leclh Tih | Milae Gage Tilt Mitar Gaga Tin Miler Gage
T 0BT T | B5H 2y 074 2244 B
10® E: FPYY HO M 2954 a4 14 22 B
15 T .68 414 755 9 I L B4
o At | 4l | K 283 79 21 Bk
T g 488 an e 27 7634 205 B0k
30" T = I a3 255 T 184 7854
389 700 I 0N 241 1 1814 16K
A B39 5_ T2 ST 2215 693 %, 75
aw | 1000 | K 0% a7K 158 73K
so® 1.9 27N 8215 9 66 Lalg T2
T 1.43 | oM 163 BN 12k 7Y
&0” i | 2 | | 14% B3 i 704
) *To Naares Juarior-Degree
EXEI‘I‘IF‘E.‘ %, I — IF the it scale
™ == 1 vies M° as a level pasi-
(o tan, count the numbar
I‘.] ¥ w* of deqrees Imstead of
y f.-‘.“{"",‘ wiing a direct scale set-

e |\

HE S

Reguired: A mitered jaint
foir-sided box with tides
tirted 20°. Read seiting
under “Square’ and op-
potite 20°, If degree it
naot given, divide taper
by halght ta gat taper
par inch,

(18] 4 8§ = 3i2 = 20°)

THt the saw fable 414"

[41° 45}, The fractional
part of a degrea must be
el as clotaly a3 posible
by eye.

Set the miter gage at
7145, With the table
tilted and with miter
gago tel a1 I:“|;|.I':mi|11
cut the tour pieces o
make ths bor,

timg. Hexagon and ocha-
gon boses are cut in &
similar manmar at the re-
guired Fable and gage
sattings.

It the top of the box
Is to be level, the steck
should  first be bevel
tipped  with the table
tilted te the same degrae
a8 the sider of thas bes
arg to be tiltad.
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