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Types of Band Sows.—There | A
are various types of band saws I |
The largest of these—the band
mill—is fitted with g wide hlade ggi%fj{.f? ]
and is used for sawing logs into |
planks., Then. there is the band UPB,
resaw, which is used in lumhber fmu.?;ﬁ;a
yards and millwork factories for NUT -
resawing thick stock into thin- 4

ner material, A third type is
the band scroll saw. used ex-

CHAPTER ONE

THE
BAND SAW

GUIDE-SLI0E ™

tensively for sawing all kinds aof y |
curved work or combinatians of ADJUSTING
curved and straight work, and NIT

lo some extent for resawing. It

A : : BALL-BEARING

is this type of band saw which -
ig found in the home and small SLADE 5UPT:-?I = 1
professional shop, and the type —— =

p—

with which this book iz con. =
cerned.

Canstruction.—All band saws
operate on the same general
principle. The saw itself s a
flexible band of steel, with tecth
cut on ane édge, The saw is strained over
two vertical wheels or pulleys, fitted with
rubber tires and provided with adjustments
for centering the saw upon the rims and far
giving the saw the correct tension. To
prevent the blade from twisting sidewise
in the cut, and to give it support when eut-
ting, the band saw is provided with guides,
the design of which varies with different
makes of saws. There are two guides, one
located above and the other below a table
with it fitted horizontally between the two
pulleys. The table is fitted with a hole
through which the blade works, Adjust-
mants permit of tilting the table a full 45
degrees ta the right, so that bevel cuts can
be made. A 10-degree left tilt is also usually
provided so that table adjustments can be
made.

Sire.—The size of the band saw 15 meas-
ured in terms of the pulley diameter. Thus,
a saw with 10-inch diameter pulleys would
be called a 10-inch saw; a saw with 14-inch
wheels would be called a l4-inch saw, stc.
Size is also sometimes exprezseed in terms
of the threat opening, that is, the distance
hetween the two vertical portions of the
blade. It can be scen that the throat open-
ing of a 14-inch saw, for example. would

[5]

Upper quide of a
permit accurate Independant setting of guide pins and blade wwppart.

GUIDE PIN

modern  [4-inch band saw, Micrameter contraly

be 14 inches, minus about 34 inch which is
taken up by the blade guard. Other impor-
tant dimensions of the band saw are the
table size and the height between the table
and upper guide. The table size is usually
proportionate to the pulley size, being
about the same length or a little larger on
the side than the diameter of the pulley.
The distance betweean the table and lower
guide is usually 6 inches;

Installation.—The band saw should pre-
ferably have a central location in the shop.
A wall position or even a corner location
is quite satisfactory for the average run
af work. Since the band saw is used ex.
tensively for rough cutting in making small
blocks, etc., a position clogse to the work-
bench is indicated. The mounting for the
machine can be either a steel stand or
suitable wood bench, The band saw tahle
should be from 42 to 44 inches from the
floor, this being the “elbow height” of the
average worker.

Power ond Speed.—Far mast wark around
the home or small shop, a %% H. P. motor
will supply ample power. Only a constant-
speed, 1725 B, P. M. motor should be used.
The band saw blade should travel at a rate
from 1500 to 2200 feet per minute, On a



position. This pin can be seen in the
photograph in oval. The pin can be re-
moved entirely for left tilt, also it can be
adjusted to obtain the correct table gerting.

Sanding Equipment—3ome band saws are
equipped with auxiliary guides which per
mit the use of a narrow sanding belt in-
stead of the usual band saw blade.

Height Attachment.—The capacity of the
band saw can be increased to 12 inches by
the addition of an extension black which
increases the length of the upper arm.
Longer blades are, of course, necessary, as
well as an auxiliary blade guard and a
longer guide support bar, both of which

Undar - table view shewing
guides and tunnion mounting.

14 - inch saw, a
pulley speed of
600 R, P, M. will
give the correct
cutting speed of
zzo0 F. P. M. |
Mothing is gained
by running the
machine faster
than this except
where wide blades are
uscd extensively. Nar-
row blades run at higher
speed will have a sharter cul-
ting life, and will show a tend.
ency to clog in the cut unless in
first-class condition.

Guides — The most common
type of band saw guide con-
sists of two sguare pins, one on
ecach side of the blade, There
is also a back guide or support,
usually a ball-bearing wheel,
which supports the blade as the
work is pressed against it, With
minar variations in the mount-
ing, the lower guide is identical
with the upper guide. The top
photo on this page shows the
lower guide of a typical 14-inch
band saw, the controls for the
guides and support being car-
ried to the front of the table,

Tilting Table.—The band saw
table is carried on two trun-
nions and is locked in place
with twa star wheels, A scale
and pointer shows the ecxact
degree of tilt at any position,
A leveling stop pin is provided
g0 that the table can be quickly
and accurately returned to level

Above, tabla tilted,
showing lavaling wap
pin, Erth_ the band
taw converted far ball
wanding. Below, bell
and driving pulllas zan
ke fully guarded.

E}i} %‘

are mounted as hefore.

Table Guides.—Table
guides on the modern
small band saw include

both fence and
miter gage, these
unite heing simi-
lar to equipment
used on the cir-
cular saw.

Belt Guard.—In keeping with
the modern safety trend in the
construction of small power-
driven tools, the band saw can
be fitted with a metal guard
which completely encloses the
helt and pulleys.

Blade Fitting. — Before a new
biade can be fitted on the band
saw, it is necessary to remove
both the lower and upper wheel
guards by unscrewing the kaurled



knobs which hold them in place. Th= table
insert and table alignment pin are removed.
The tension on the blade already mounted
is slacked off by turning the tension handle,
after which the blade can be slipped off the
wheels and out through the slot in the
table. The new blade is ftted to the wheels
by reversing this procedure, as shown in
Fig. 1. Before the blade is fitted in place,
it iz advisable to back off the guide pins
and roller support, so that they will not
effect the centering of the blade. With
the blade in place on the wheels, the upper
wheel iz raised by means of the tension
adjustment handle until the blade is held
lightly., The saw ig then turned by hand
to gee that the blade is centered on the
rims of the wheels, If the blade
does not center, the upper wheel
ig tilted in or out as necessary
until perfect tracking is secured.

After the blade is tracking per-
fectly, the saw blade is tensioned
fully by turning the tension
handle, as shown in Fig. 2. Some
gaws have a tension scale which
indicates by means of a compres-
sion spring the exact strain
which should be applied
for any certain blade. Where
the saw is not thus equipped,
tensioning is largely a matter of
experience.  The blade should
not be drawn up too tightly. A
common method of check-
ing where the saw s not
fitted with a tension scale
is done by placing the first
and fourth fingers of the
hand on one side of the

Belaw, the tabla must ba adjuired
sa that It i3 at exact right angies te
the blade.

Above, Infedding blade through tabls
slob, Drawings at right show essens
tial blade adjustrments.

saw with the thumb press-
ing midway between them
on the opposite side, If
the saw cannot be slightly
flexed by the fingers, it is
too tight and should be
slacked off. In another ten-
sion test, the blade should
flex about 4 inch from a
true position with a light
finger pressure when the
guide is fully raised. These
tests can he applied best to
blades less than I4 inch
wide, Wider blades are
naturally much stiffer, and
can be strained to a greater
degree than narrow ones.
If the saw is equipped with
a tension gage, the oper-
ator should by all means
take the tension from the
gage. It will be noted that
the spring tensioner regis-
ters strain; it has nothing
to do with the length of the
blade, and is just as accur-
ate with re-brazed as with
new blades.

With the blade tracking
correctly and praperly ten-
sioned, the puides can be
get. The guide pins on
either side of the blade
must be close enough to
the blade to prevent it from
twisting, yet they should
not come in actual contact



| EXCESSIVE

The guide adjustments, ag described, are the same
far both upper and lower guide, Summarized, the
various steps are as follows: (1) Open up guide pins
on both upper and lower guides. (2) Run blade
support back. (3) Center blade on wheels hy tilting
upper wheel as required. (4) Sct blade to correct
tension. (5) Revalve hand saw tn check hlade
tracking, (8) Set guide pins inward to thickness of
blade, with carrect clearance. See that pins do not
push blade sidewise, Lock guide ping. (7) Set
guide pin bracket so pins come to bottom of hlade
teeth, (8) Set blade supports with % inch clearance.
(9) Check scttings by revolving saw by hand.

The final step is to replace the table insert, align-
ment pin and pulley guards, after which the saw
is ready for operation. The alignment pin should
he gently tapped in with a hammer, as shown in
Fig. 9. This must be done cautiously—too vigorous
action can easily fracture the table.

Adjusting Table.—The table must be at right angles

to the Blade when it 15 in a normal level position.
Check should be

Excossive HIt and mis-sligned quides are the
twa met! common faults in adjniing blade
an the Band saw,

with the blade. A wvery accurate
method of oblaining the correct
clearance is shown in Fig. 3, where
strips of paper are placed on either
gide of the blade while the pins
are pressed inwards between the
thumb and frst finger. In doing
this it is important that the blade
should not be pushed out of a true
vertical position. The bracket
carrying the guide pins is new
brought forward until the front
edges of the guide pins are just
behind the gullets of the saw blade
teeth, ag shown in Fig. 5

made with an accur-
ate try Ssquare, as
shown in Fig. 10 on
the previouz page.
Adjustments are
made by means of
the stop screw under
the table, turning
this up or down un-
til the table, when
it rests against the

gcrew, is at might

angles to the hlade.
Recheck by sawing
a plece of wood,
checking the cut
with the try square.
After the table has
been checked level,
the pointer should
be set to zero on
the graduated scale.
so that it will ac-
curately indicate

If the pinz are

every degree of tilt
Cemmon Foults.—Smooth band saw opera-

tao far forward, Fig. 6, the teeth of the
blade will be worn against the pins; if the
pins are too far back they will not properly
support the blade.

The blade suppert is now brought far-
ward, as shown in Fig. 8. It should not
contact the blade, but should be set about
s inch fram the back of the blade, as
shown in Fig. 7. The blade bears against
the support only when it is actually cutting
1f the blade is allowed to run hard against
the supports at all times, the back will be-
come case-hardened and this will eventually
lead to breakage of the saw.

[8]

tion i& largely dependent upon proper ad-
justment of the guides, The two most com-
mon faults are diagrammed on this page.
Excessive tilt, as shown in the upper dia-
gram. is usually the result of setting the
blade support hard against the back of the
blade. Tt then becomes necessary to tilr
the upper wheel to make the blade track
properly, The operator can guard against
this by tracking the blade independent of
the guides., and then setling the guides.
The second fault, as shown in the center
diagram, iz not likely to happen if the oper-
tor makes blade adjustments carefully.



Dimensions.—Comman sizes usually sup-
plied include hlades from 44 to 34-inch wide.
all of which are known collectively as nar-
row band sawsz, The thickness of the
blade varies somewhat depending upon the
quality of steel which i3 used, but gen-
ecrally averages about .001 inch thick for
each inch diameter of the wheels on which
it i to run. Thus, a l4-inch band saw
would take blades 014 inch thick, At the
same time, it must be pointed out that
both thicker and thinner blades can be
uzed successfully. The set of the narrow
blade averages about .005 inch on a side
for 14 inch blades, this being increased 001
inch for each size larger to give a 34 inch
blade a set of about .010 inch. Narrow band
saws will run four to seven teeth per inch.
A four-tooth saw will give a fairly smooth
cut. while having the advantage of [ast
cutting. Where a smoother cut is desired,
a six or seven-tooth saw will do better
work with a slight loss in cutting speed.
It will be noted, in the upper drawing, that
there is a difference between peints per
inch and teeth per inch. There iz always
one mare point than teeth; that is, a five-
tooth blade would have six points per inch.

Storage.—Band saw blades not in use
should be wiped with an eily rag and
stored in a dry place. The oil, however.
must be removed when the saw is sgain
used, A suitable storage cabinet i3 shown in
the photo, Some workers prefer pegs or a
Band saw bledes are folded in thirds., The startin

posifian of the handi ihould be ca.r:Tu!II_ll moted, ax thiy
Is tha whale secret of falding.

' CHAPTER TWO

BAND SAW
BLADES

S | I /- .
| &~POINTS | | |

i i E\:i + - i ERAD 4 -

1[

Above, mathad of desigrating nember of 1eath of points
to the Inch. Below, a wimple band saw storage cabinet,

notched board upon which the blades are
hung. Blades should alwavs be tied with
soft metal straps at at least two points to

prevent accidental uniolding.

FOLDIMNG & iv]
Saw BL-RE'EEMI

How to Fold. — Band saw
blades are f[olded in thirds,
This is done by grasping the
blade tightly as shown in the
left hand drawing. MNote care-
fully the orizinal position of
the hands, a3 thiz iz the whole
secret of folding, From a
starting position, the right
hand is revolved away from
the hody and the left towards
the body. The grip on the
blade should be maintained. If
this iz done, the blade will
automatically form itself into
three loops.

[9]



Two boards clamped in a wood viw

When touching up a saw, the teeth
should be filed straight across as shown in
Fig. 4; they must not be beveled as when
filing & cross-cut hand saw. The best guide
to the shape of the teeth is a new gaw, or
to follow the shape of the teeth in the saw
being sharpened, provided the latter are
nat too much worn. The band saw should
never be allowed to get into this condition,
of course. A good shape of tooth for all
around work is shown in Fig. 5 The
angle between the face of one tooth and
the back of the next is 60 degrees, to suit
the saw Fle used for sharpening, and this
shape should be maintained. An even num-
ber of strokes should be made across each
of the teeth, in order to keep the zaw of
equal width throughout its length.

A very important point Lo observe is that
the bottom of the gullet or
valley between teeth, should

can be used for occational band 1aw
fillng work. For more extentive fil-
Ing, a regular vise of the tiyle thown
at right or bolow should be used,

Filing.—The user of narrow band saw
blades should know something of the filing
and setting of the teeth of his blades in
arder to get the most out of them. Nath-
ing will break a blade so quickly as to keep
an forcing it to work after it has became
dull, and the matter of touching up the
blade to keep it sharp is a very simple one,
demanding no more equipment than a vise
and a saw file of the proper

always be rounded, This is
done automatically on nar-

gize, and slightly more pa-
tience than iz required to fAle
2 hand saw.

A good enough emergency
vise for the occasional user is
made gimply by clamping two
boards about 10 inches wide
in the woodwarkers vise, the

Teeth should ba filed sguare acrods, with &
haok from 8 #o |5 degrees,

rower saws and those with fine
teeth by the rounded edge of the
file. For widely spaced teeth the
gullets should always be carefully

boards being high enough to
bhring the saw to a comfort-

rounded out with a rat-tail fle,

gukD all sharp corners left by the tri-

able height for filing. The

boards may be hinged together if desired.
The saw iz gripped between the upper
edges of the boards with the body of the
teeth projecting as shown in Fig, 1. Fer
those who expect to do considerable sharp-
ening of their own blades, a better type iz
shown in Fig. 2. Fig. 3 shows a pair of
fitting wheels (which may be homemade)
used in connection with the vise,

angular saw file being taken out.

Occasional touch-up filing can be done
quite well while the blade is mounted on
the machine, as shown in Fig. 1 on the
opposite page. Best results can be obtained,
however, if the hlade iz turned inside out
and remounted so that the teeth paint up
ingtead of down.

Cracks.—Cracks will sometimes develop
at the hottom of a gullet, especially if the

[10]



gullet has not been properly rounded, The
remedy for this is to drill a fine hole at
the bottom of the crack, as shown in Fig,
2, provided that the crack does not extend
across more than one-sizth the width of the
blade. If it is longer than this it is better
to have the saw rebrazed, Some filers make
a crescent-shaped punch at the end of the
crack, on each side of the blade, and this
prevents the crack from extending just as
effectively as drilling a hole, A very small
hole—about Mo. 60 drill—is all that is re-
quired to prévent the crack from extending
further. On very narrow band saws the
blade should be broken and re-hrazed,

Setting.—The teeth of the saw may be
touched up several times before it is neces-
sary to reset them, but eventually setting
will be necessary, Setting consists of bend-
ing the points of alternate teeth to right
and left. so that the teeth will cut a kerf
wider than the body of the blade, and so
provide clearance for it, as shown in Fig.
3. A number of diferent machines are
made for setting band saw blades; the
occasional worker can alzo set his blades
with an erdinary hand set such as is uzed
far setting hand saws, the only difference
being that the job consumes more time.

When setting, do not set the tooth
more than hali-way down the tooth; avoid
sctting so deeply that the
body of the tooth is distorted.
Also, keep the line of the set
parallel te the back of the
blade, as shown in Fig. 4, and
not at an angle to the back.

Sef I required for blade clearanca,

Setting, if necessary, should bs dens
EEFORE filing.

b n

*"1:-“-’}.;""“1-2

Touch-up filing can bo dene with the
Best results ara abtaired by turning the blade intide euot,

|

i
0

_,l-f-‘:'

The teeth of the band saw
ghould be hled ofter setting. If
the teeth are filed square across
first, and then set, the angle of
the front of the teeth will be as
at A in Fig. 5 Tt is obvious
that these teeth will scrape in-

£ORRECT@

stead of cutting cleanly, and
while the saw will operate, it will tend to
vibrate in the cut, It the teeth are fled
after setting, the front of the toath will be
as at B, Fig. 5 and the teeth will cut clean
and smoaoth.

Brazing.—When the narrow band saw
breaks, regardless of the cause, it may be
joined together again either by brazing or
silver-soldering. Blades as they come from
the maker are often welded electrically,
but the repairman is not usually equipped
for welding, and either brazes or silver-
salders the joint. The occasional saw user
is recommended either to return his broken
blade to the maker for repair, or else take
it to & local saw filer, since it is not worth
while for him either to invest in the equip-
ment necessary for brazing, and not worth
while running the risk of ruining the saw.

]



CHAPTER THREE

METHODS OF
WORKING

Position of Qperater. — If
the operator is right-handed,
he will naturally take a posi-
tion directly behind the laft
side of the table, as shown
in the photo above. He will
use his right hand to feed
the work to the saw blade,
while the left hand will be
placed alongside the work ta
act as a guide. This position
is not arbitrary—it can be

Fundaomentals of Cutting.—Certain funda-
menials of cutting, as pictured and des-
cribed on the opposite page, must be
thoroughly learned by the operator. The
application of these clementary principles
should be almost sccond nature—as much
a part of the operator’s mental processes
as the fact that he should not stick his
finger inta the revolving blade.

Effect of Lead.—If a piece of wood is
pushed squarely into the saw blade, it
should under normal conditions, be cut in
a straight line at right angles to the blade,
Qften, however, the bhlade will pull te one
side or the other (lead), making it necess-
ary for the operator to adjust the feed ac-
cordingly. Thus, in Fig. 1, the blade leads
to the right, making it necessary to swing

Left, proper warking position. Belew, efech
of lead and how rf

[ _.-1, N

can be remedied.

varied to suit the work and

the operator's natural style. The hand
alongside the work more or less guides
the work by means of side pressure. Side
pressure against the blade should always
be gentle, The feed hand should not jam
the worle forcibly against the blade, but
should be fed lightly, The pressure of a
single finger on the end of the wark will
cause the blade to cut; when more pressure
than this is required, it is a sign that the
blade is dull. The feed hand should not
choke the work, but should be held at a
reasonable distance from the hlade. This
gives much hetter control of the cut and
will result in smoother operation than when
the work is held close up and fed in a
niggling manner. The operator’s eyes
should be fixed on the line a little ahcad of
the saw blade.

the feed hand to the right in order to fol-
low a straight line. Lead is caused mainly
by two things: (1) Improper setting oi
guides, (2) Improper set of saw blade.
After checking No. 1, the fault can he
reagonably laid to No. 2. Sawing along
the side of a nail, riding one side of the
blade deep and tight in the guides, or poor
fling will result in & saw blade which is dull
and poorly set on one side while the oppo-
gite side is sharp and fully set. Cutting
with thig blade, the sharp side does not cut
in a straight line but leads off, Where the
lead is slight, it can be remedied by lightly
haning the side of the blade with a fine
stone, as shown in Fig. 2. Honing is done
only on the sharp side of the blade (the
gide that leads away from the line). The
result, of course, is to make the set of the

[12]
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USE A BLADE TO SUIT THE WORK. Uie thit table.
For example, & dnch blade cannot cut a circle loss
than 13-<inch radive. In actual work, @ i best to wark
oro size smaller.

EREAK UP SHORT CURYES, ‘Whan it h necensary fe
make a wide blade go around a shart corve, break the
cut infa & numbar o? thartar fangent cufs, or, eliminate
twitting strain by the we of radial culs ta the curved line.

WATCH FEED DIRECTION. Martally follew the path
of the cul befors &:ru'-l”l'f cutting the work. Mam
pleces of work wlil swing In such a fashian a3 fo bin
againgt the upper arm if not started progerly,

B
A
15

g ugees
I

MAKE USE OF TURNING HOLES. Time can ba saved
il reund furni holes are drilled and square turning
holes morfised Infa the work before band sawing. Ui
thly mathed for short curves with o wide blade.

N EE pax,
= ¥
i _.__E.;
] |

METGE CARNERS

MAKE SHORT CUTS FIRST. Where choice of starting
peints is offered, make the shortest cur first,  Back
bracking out of thedshart cul can be done much more
quickly than backing owut of a lang cut.

BREAK UP CTOMBIMATION CUTS, Combination cuh

thould be broken into a number of smaller cuty, The
disgram shows a typical example. Study each piece of
waork ta determine the dimplest method of cutting.

BACETRACK OM INSIDE CORMERS, Yary narrow groaves
must ba “nibbled,"” as shown at A, 8, C. On other
inside corners, <ut to the corner and then backirack
sulficiently te lead the blade over fo the second line.

ROUGH QUT COMPLEX CUT:  ‘Where cute ara of &
complex pature, start af one end and follow as much
of the line as powible an the first cub, than ga bazk
evar fhe work snd complete the smaller cuts.

RER



A blade with wlight leading tendomcies can be used
succuislully with the pivet style of ripplag fence shown
in the ghetegragh above.

teeth equal on hoth sides of the blade. It
can be seen that if the lead is excesgive, it
cannot be remedied by honing since this
simply makes the sharp side as dull as the
dull side. Where lead is excessive, the hlade
must be completely reset and sharpened be-
fore it will cut properly.
Ripping and Re-Saw-
ing.—Ripping and re.
gawing reguire

straight - line cutting. PRI
When the stock is ARG THE
worked Hat on the kS
table, the operation |

iz generally known as
ripping; when the
board is worked on
edge, the operation is
Known a5 re-sawing.
Cuts of this nature are
best made with some
form of guide or
fence to keep the work in proper relation
to the saw. One of the simplest guides 15
the pivot block, as shown in the upper
photo, The guide is set oppesite the blade
and at the proper distance frem it to cut
the thickness required. A pencil mark on
the work is an aid to cutting but 15 not
essential. The work is held tight against
the pivet block with the left hand, while
the right hand feeds the work to the blade.
Thiz style of guide is particularly useful
when warking with a blade which leade
slightly since the work can be shifted
slightly as required to follow a straight line.

@

WK~ |

-~

Where the work is to be ripped fat, the
same idea of a pivat black can be applied
by holding one hand firmly on the table
sa that the side of the thumb acts as a
pivat, as shown in the photo below, Here,
again, the thickness of the cut is controlled
by the fixed pivot point (in this case the
thumb), while a straight line 15 followed by
guiding the work with the feed hand.

A simple form of guide fence, which can
he usged for either ripping or re-sawing is
shown in the diagram and in the lower
photo. The spring shown at the side is
made by sawing a number of saw kerfs in a
piece of hardwood, and then clamping this
so it will press the work against the fence,

Use of Standard Fence. — The regular

o r e
= f -
| ra-
‘ -"\-.\_‘. - -
- . "-‘._-_‘__‘- L
H‘.‘h_. =
7 Abave, using a thumb
Ha‘l plval &t a guide when
EEISE%”::E X | flpping. Dlagram  and
iH LIME WITH | phaote balow show simgle
THE BLADE -t B ilyle af ripping fence.

A waad ar matal spring

Is useful a3 &  hold-in

whan ripping with amy
siyla af fence.

ripping fence, if
the gsaw iz so
equipped, is the
logical unit to use
for all ripping and

[14]



re-sawing aperations. It possesses
the advantages of always being
ready for use, while permitting
accurate settings for ripping to
any width, This style of fence re-
quires & blade in proper condition
since nothing can be done to com-
pensate lead after the cut has been
started, A typical re-sawing opera-
tion with the standard fence iz
ghown in the upper photo on this
page. In this case, suxiliary cuts
have been run in on the circular
saw on ecither side of the work, as
shown in Fig, 3. These cuts are
not always necessary, yet they in-
sure straight cutting.

The Ripping Blade. — When re-
sawing or ripping lumber, the
widest blade in the shop should
be uged, It can be easily seen that
a wide blade has much more “rud-
der” to follow a straight line than
a narrow hlade. Where extensive
re-sawing is being done, blades
specially suited for this work

1111

——

Abave,

; rua.wing
ard rip fance.
ol prepared om circular saw.

-

Ed99e .

$y

AR - .
T R
-ﬂf”f

with stand-
iggram shows

B

should be used. Ripping blades
should have coarse teeth, gener-
ous set, and 3 hook of from 20 to
i0-degrees, In ripping pine and
other soft woods, a maximum of
hook is required, while harder
woods such as oak and maple re-
quire lesg hook.

HEe

Ripping Curves.—Curves can be
successfully cut by using the
standard fence in the manner

A con-

shown in Fig. 2.
tact point is frst marked

iy

the fente for ripplng slew zurves fo exach
Fheto abave thows fance wied for bavel ripping.

Fig. 4, usin
H]%Ih. n

an the fence, directly op-

posite the teeth of the blade. With one
edge of the work carefully cut to the re-
quired curve, the opposite edge can be cut
to the same curve by advancing it to the
saw, keeping the firgt-cut edge in contact
with the pencil mark on the fence.

Tilt Table Operations.—When the fence is
used for bevel cutting, it should be carried
on the lawer side of the table so that both
work and fence are below the hlade, as
shown in Fig. 4. The particular operation
shown here is the trimming of square stock
preparatory to turning, the band saw being
ideal for making cuts of this kind.

Cutting-off with Fence and Gage. — Bath
fence and gage can be used for cutting
wark to exact length, as shown in Fig. 1,
the gage presenting the work squarely to
the blade while the fence acts as a stop.
Unlike the same operation on the circular
saw, there is no danger of a kickback
caused by the wark binding between blade
and fence,

[15]



the table tilted, as shown in Fig. 4. The
use of the clamp attachment eliminates any
possibility of creep, and greatly simplifies
the job of holding short lengths of wood
against the gage. The clamp can be uged
to good advantage for all work of unusual
shape, which is ordinarily difficult *n handle.

Crosscutting Wide Stach.—The uze of the
miter gage in crosscutting wide stock fol-
lows the same method as uszed for similar
weork on the circular saw, When the work
is 50 wide that it cannot be loaded in frant
of the gage, the gage is reversed and the
work fed from the back side, as shown in
Fig. 5. Work this large is best handled on
the circular saw, but where the shop 15 not
fully equipped, the band saw ie a satisiac-
tary machine for this and other straight-
line cutting, The use of an auxiliary wood
fence screw-fastened to the gage will facil-
itate the handling of wide boards and will
result in more accurate work., Unlike the

Fholo and drawings sho=
wariaus mothods of culfing:
all an tha band saw.

Use of Stop Rod.—
Cautting to length
can also he dane
with the use of the
stop rod, as shown
in Fig. 2. The rod

auxiliary circular saw fence.
the wood fence for the band
saw should be kept low (the
same height as the gage) sa
that it will work under the
guides. In length. the wood
fence can be cut off at the
hlade cutting line. or, by
using a little heavier stock.

should he carried on

it can be extended across the

the outer end of the
miter gage. When
required, it can be
carried on the side
next to the blade,
but care musit be ex-
ercised to prevent
the blade from cut-

table, The increase in thick-
ness of the stock is necessary
to offset the depth of the
band saw cut which will be
gradually cut in the [ace of
the fence. For general work,
the fence should be cut off
even with the blade.

Balow, the miter gage Iv reversad in

ting into it at the
end of the cut,

Cut - off Block. —
When the saw is
fitted with a fence
but does not have a
miter gage. cutting
off can be done by
using a backing

tha tabla groove when

cutting-off wide stock, _7

block hehind the k

work. as shown in Fig. 3 lLuia b
should be perfectly square, so that with any
side riding the fence. the adjacent side will
be at right angles to the blade. Similar
blacks for cutting 45-degree miters and
other angle cuts can be casily made up as
required.

Using Clamp Attachment.—The miter gage
clamp attachment can be used to advan-
tage in many crogscutting operations, and
is particularly useful when cutting-off with
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Cutting Circles.—The cutting of circles an
the band saw can be done freehand in the
same manner as cutting any other curved
line. Moare often, however, a pivol jig is
used to obtain both speed and accuracy. All
circle-cutting jigs for the band saw or scroll
saw feature a pivot point around which the
waork revolves as it i advanced to the
blade. A feature which some warkers fail
to realize iz the importance of the pivot
point position in relation to the blade, In
order to get perfect circles, this pivot point
must be at an exact right angle with the
blade, and on a line with the cutting edge
or teeth. What happens when this basic
ritle is not followed is shown in an exagger-
ated form in the dia-
gram. It can be seen
that a forward pivot
point will cause the
blade to track to the in-
side of the circle being
cut, while a pivot point
behind the cutting edge
of the blade will result
in tracking to the out-
side, A +y-inch waria-
tion is enough to cause
the blade to track, espe-
cially if the deviation is
back of the blade, a=z
shown in the lower ex-
ample in the diagram,

Above, wing a circle-cutting [lg. Diagram at
loft esplaine mechanics of cutting.

Jdig Construction. — Bearing the
basic rule well in mind, any num-
ber of jigs can be made to more o1
less conveniently carry the pivot
point. Naturally enough, this point
should be adjustable so that a wide
variety of circle sizes can be cut
A typical jig is shown in the top
photo and in the drawing. In this
cage, the right-hand guide pin i=
removed, and a longer guide pin
of suitable keyway stock substi-
tuted, Most band saws have stand-
ard 4-inch square guides, making
the substitution of I4-inch keyway
stock as perfect as the original
get-up. The new guide carries two
short studs and one wing nut, as
shown, and this portion of the
uEvuay syoce circle-cutting jig can become a
o B AL YoipoLE permanent part of the band saw,

¥ The rest of the jig is simply a

rir]



The auxiliary table, as shown
at left, is the commonest of the
circle-cutting jigs, The basic idea
is  readily apparent from the
sketch, The table should be fitted
with wood strips or angles on the
underside so that it will At snugly
over the onginal band saw table,
The pivot 15 located on a wood-
en strip in the manner shown, Any
form of joint can be used so long
as it holds the pivot bar snugly in
plagce, The sliding pivot bar is
sometimes eliminated entirely by
simply boring a series of holes in

Above, auxdilary woad tabla cirele
fig with sliding piwot bar.

hardwood or metal arm
which is slotted 1o
take the pivot peint. This,
the pivot point, can be

the table top. Any of
these holes can be used
to take the pivot pin in
making circles to certain
get diameters. In an-
other form, the space
occupicd by the pivot
bar iz cut out, and =
fixed pivot pin located
at the outermost edge of
the auxiliary table. In

readily made by cutling
off the head of an ordinary bolt and shap-
ing by filing, grinding or turning to a sharp
point. A scale can be marked on the
slotted arm to instantly show the right set-
ting for any diameter. A careful check
ghould be made before slatting the bar to
establish the slot at the right position in
relation to the blade. With this or any
other circle-cutting jig, slight tendencies
te track ta the inside or outside can be
corrected by adjusting the position of the
blade to the near or far edge of the band-
saw wheels. Once the perfect set-up is
obtained, there should be little need for
further re-adjustment.

The jig just described will take circles up
ta about 15 inches in diameter. Larger
work follows the same basic rule, with the
pivot point sometimes entirely apart from
the saw when very large work iz being
done, as shown in one of the pictures, This
photo also shows the method used in cut-
ting half-circles, a length of scrap stock
being nailed in place to take the pivot point.

The lower right-hand photo on the pre-
ceding page pictures an excellent circle-
cutting method which can be used when
the band saw is fitted with a fence. In this
case, a block of wood carrying the pivol
point is clamped to the fence, which has
been inverted. A mark on the fence will
accurately relocate the pivot point for
later work,

Siark clrcular saw hald-dewn party are uted to make tha
substantial circle-cutting jig shown above,

use, the table is moved over to bring the
pin to the proper diameter. Another form
of averhead jig can be made up from stock
hold-down units, as shown in the lower
photo. The manner of assembly is readily
apparent from the picture,

All of the jigs described make a hale in
the center of the work at the pivotal poine
With the overhead jig, thig iz readily elimi-
nated by glueing a small block of wood to
the work to take the pivot point. Where
the pivot point is on the underside of the
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waorlk, a slightly larger block must be glued
in place in order to give the work sufficient
bearings., With a finely-ground pivot point,
the glue block is seldom necessary.

Cutting Glue Blocks.—With the band saw
table tilted to 45 degrees, sguare stock can
be ripped exactly on the disgonal (o pro-
duce glue blocks or any other work requir-
ing a similar triangular szection. Fig. 1
shows how the wark is done, using the
standard ripping fence. Because of the
glight clearance under the fence, the fence
may be set at such a position to exactly
halve the stock, and this without coming
in contact with the blade.

Fitting Round Coarners.—In cabinet waorl it
is frequently necessary to run a facing
gtrip around curved work. This can be done
without steaming if the facing strip is first
ripped to a thin section on the band saw,
and then applied to a suitable backing
block. Fig. 2, which shows a f{ac-

Above, cutting glue blecks, Balow, fitting round cormers
and mannar of culting circular arcs from narrow sfack.

ing strip being applied to the top
of a2 mantel, will make the idea
clear. Fig, 3 shows the applica-
tion of this idea to both inside and
outside cornerg. The distance be-
tween the shoulders of the facing
strip is made about 14 inch greater

than the distance between the
shoulders on the backing picces
g0 that wedges can be driven be-
tween the ends to make a solid
joint when glued. For average
work, the thinned portion of the
facing strip should be about 13
inch thick, but it can be made thin-
ner if the curve of the work iz of
shart radius or if the facing strip
s wide,

Both cwrved and siraigh! work can bo guickly

sanded smooth with the sanding atfachment.

_ Circular Reils—Fig. 4 shows a stock-sav-
ing method of sawing a circular rail or
arch. The required curve is cut through
any part of the original narrow board, ar
shown in the upper diagram. The two
picces are then glued edge to edge, after
which the inner radius is set off and cut. A
similar &pplication on production work is
shown on page 48

Sanding.—The belt guide for sanding on
both 10 and l4-inch band saws is easily
fitted to the guide post, The belt is tracked
on the wheels in the same manner as a
band saw blade, Tengion should be just
sufficient to prevent slipping, Two guides
are supplied, onec Aat for straight edges,
and the other curved for sanding curved
work, Fast cutting without belt glazing
can be done at the standard band saw speed,
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Ears are sometimes added to each side of
the leg. While these can be fitted in place
and cut at the same time as the leg the best
practice is to cut the leg first and then Bt
the ears. The car is first cut to the required
profile shape, after which it is glued in
place and rounded to the same curve as the
facing side of the leg.

Fige. 6 and 7 shows the manner of post
blacking stock for cabricle legs. This
method of working is frequently used,
gince it is often difficult to secure a piece
of fine cabinet wood sufficiently large to
take in the full shape of many styles of

Above, compeund sawing on the band saw.
Drawings af left show varlaus shepi in <om-
pound-sawing tha cabrisle leq.

Compound Band Sawing.—When
work is sawed from two or more
sides, the operation is knewn as
compound band sawing. Cuts of
this nature are used in many kinds
of work, one of the most common
examples being:

The Cabricle Lag.—The stock far
the leg must first be jointed per-
fectly square. It can be seen that
if the original square of lumber is
not true, neither will the band saw
culs bhe true. After jointing the
leg pattern is laid out en two ad
joining sides of the wood, as
shown in Fig. 2. A cardboard pat-
tern is usually used to trace the
outline,

The work can now be taken to
the band saw where the two cute
necessary to form one of the com-
plete profile shapes are made, as
shown in Fig, 3. After this has
been done, the waste cuttings are
tacked back in place, as shown in
Fig. 4, in order to give the work a
bagze and to restore the pattern
markings. The nails used to fasten

P

ECES

cabriole legs. Working in
this manner, the necessary
blocking is fArst glued in
place, taking care that all
joints are tight and clean.
The pattern is then laid out
on the two fat adjacent
sides, and cutting proceeds
as already described, For

the waste cuttings should be placed | SrNED OF quality werk, the wood stock
in such a position that they will not K / TEietessl should be fairly well
mar the leg. The second profile | matched for colar and grain.

shape is now cut, after which the If the job is done properly,
leg will appear somewhat as shown in Fig. the post blocked cabricle leg has every
5, depending, of course, on the original appearance of boing cut from salid stock.
design. From this stage the leg is Frished In fastening the leg to the framework for
by modeling the front and rear corners. whichitis intended, any commeon joint may
This can he done on the shaper, but for the  be nsed. As in all other [orms of cabinet
average homeshap job is usually done with work, the mortige-tenon joint is the strong-
a spokeshave or other hand tool egt, but egually good results can be ob-
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tained with dowelled or glued-and-
gcrewed butted joints. Typical joint

Accurate +urn|ﬂE of hally and simllar spherical objects can ba

dama I the war

is first compound-tawed fo the reguired thaps.

construction and leg designs are shown
in the drawing on page 46.

Compound-Sawed Turnings. — Cood
uge can be made of compound sawing
in preparing stock for turning, This
applies cspecially to the turning of
balls and similar wark which must be
worked to an exact spherical shape,
Fig. 1 shows the start of the operation.
The required shape, in this case a
ball, is laid out on two adjacent
sidez of the stock. The stock must
he previously prepared by jointing
the opposite two sides perfectly
square; also, the sides upon which
the markings are made must be
approximately sguare and smooth
enough to take the pencil marks.
Care must be exercised in laying
out so that all centerlines will
match. Sufficient stoeck must be
left at each end of the ball shape
to permit mounting in the lathe,

Fig. 2 shows the ball heing cam-
pound sawed on the band saw.
Fig. 3 shows how the ball looks
after sawing, This picture shows
the ridge lines of the intended ball
turning being marked with pencil.
These marks need not be centered
but arc simply very broad pencil marks
blackened in on each of the four sides of
the work., Turning is then carried on as
usual, stopping the work frequently for
examination. It is only necessary to watch
the ridge lines, When the turning has
prugrcs-s-l:d to the pulnt where the ridge
lines are almost removed, the turning will
be practically complete, and the hall shape
will be just as perfect as the original band
gawed shape. Final trimming of the ball
is done in a cup chuck in the usuwal man-
ner employed for such work.

Ornamental Work.—A wide variety of com-
pound-sawed ormaments can be made for
finials, especially for outdoor work for
post tops, rail ends, etc. Figs, 5 o § in-
clusive show successive steps in making
an ornament of this kind. Fig. 5 shows the

Drawirgs akave show how
tquare-cul finial at left ja cut,

work being laid out,
using a thin cardboard
pattern to mark the
two sides of the stock.
Fig. 6 shows the work
after the first two cuts
have been made on the
band saw. It will be
noted here that the
made in one continuous

cut cannat he
operation, yet the broken pieces are suffi-
cient to form the base and to restore the
markings for making the second pair of

cuts. Fig. 7 shows the pieces hradded back
in place to permit the second side being
cut. After this has been done, the ornament
is complete and will appear as shown in
Fig. 8. Only a very light sanding should
be necessary to complete the work. Where
g turning of this same shape is desired, it
can be geen that the square cut finial could
readily be mounted in the lathe, marked
with ridge lines, and turned down in the
same manner as the ball already described.
Where very large turnings are to be made,
this is one of the best methads of working
since the band saw cuts both remove waste
stock and mark the turning outline,
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with a spring block, the opening in the
block being cut to such & size that it can
be sprung over the work to hold the vari-
ous pieces secure. Fig. 6 shows work which
has been held by hand while straight saw
kerfs are made, Wedges inzerted in these
kerfs hold the pieces secure for more
intricate cutting. This method is only use-
ful when the design has considerable waste

Above and righl, various meth-
ods wied In sawing work in
multiple wnlis,

Sawing in Multiple.—
In order to save time
in production work,
and often as a means
toward accuracy in cut-
ting duplicate parts,
wood parts are fre-
quently sawed in mul-
tiple. The general
method congists of
making a pad of the
work by stacking lay-
ers of lumber on top of
each other. Eight or
ten designs in, say 34-
inch plywood, can thus
be cut in one operation,

WVarious methods are
uged to hold the pad

— in which the wedges
- .IL can be set

Ripping Thick Stock.
— Closely related to
the pad method of saw-
ing is the “rip apart”
system of sawing, as
shown in Figs. B and
9, This 15 just the re-
verse of pad sawing.
the block FArst being
cut to shape and then
ripped to thickness,
producing a number of
thinner duplicate parts.
A light sanding 15 then
required in order to
bring the band sawed
faces to a smooth sur-
face,

The pad mathed §3 reversed

whan the work [1 first cut te
thape and ihen rippod aoart.

securely in place while
cutting is being done.
One of the best methods for production
wark is the box jig, as shown in Figs. 1,
2 and 3. Fig. 2 shows the jig, while Fig.
3 shows the jig loaded and the work being
drilled to facilitate turning of the band
saw bhlade. Fig. 1| shows the work being
cut, the edges of the jig serving as a pat-
tern. Fig. 7 shows another type of bax
jig. In this case the pattern can be a pre-
viously-cut wood template which is dropped
into the box on tap of the work, In an-
other manner of working, the pattern is
drawn on the top board of the pad.

For oceasional work, assembly by nailing,
as shown in Fig. 4, is the most convenient
method of working. the nails being driven
inta the waste portions of the design. Fig
5 ghows the manner of making up a pad
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Split Dowels.—Small hali-round mould-
ings can be made by splitting dowel rod
with the set-up shown in the photo and
diagram at the right. A block of wood is
made up according to the sketch, being
drilled with a hole the same size as the
dowel stock. The block iz elotted with a
saw cut both ways, one cut being to con-
trol the exact size of the Jdowel hole, while
the ather admits the band saw blade, The
important feature of the jig is a thin strip
of metal of the same thickness as the band
gaw blade which is inserted through the
block behind the saw blade. This strip of
metal acts as a splitter. Tt engages the
saw kerf of the dowel and guides it in a
straight line, preventing the rod from spiral-
ing, while the cut is being made. For good
work, the dowel should be a neat sliding
fit through the block. The drilled hale can
be readily made a trifle larger by inserting
a wedge in the saw lkerf, or made
smaller by turming down the
screw. Thiz adjustment is not
to take different diameters of
dowels, but simply to compensate
for slight variations in any single
standard size,

Small  half - ragnd  mauldings

cam be made by aglitting

dowal rod as thown above and
al  left.

——— one end. A slotted

bon ":; == e metal arm permits the
Tapering Jigs.—Jigs for taper e two wood parts to be

ripping on the band saw are

AR 'IE'-E.__,',. adjusted to various

openings. The wooden

arms should be from 26 to 28 inches
long, and the combined width of the
two should equal some even dimen-
sien. Thus, in the sketch, the com-
bined width iz shown to be 4 inches.
It can be seen that when the jig is
apened to, say, 5 inches at the 12-
inch mark, it is set for a taper of 1
inch per foot, After setting the jig,

gimilar to jigs used for the same purposze
on the circular saw. Jigs for individual
jobg are laid out full-size on paper and
then cut from wood, In use, the work s
placed against the shoulder of the jig, and
the jig is then pushed along the fence. An
adjustable jig for cutting any degree of
taper 15 shown in the lower drawing. This
consists of two arms. hinged together at

bath hagd and adjustable [igs far rapec ripoing can ba
usad suceensfully on the band maw.
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upper phote. Twe diagonal cuts, about
Lg-inch deep, are made, the intersection
marking the center of the work while the
cuts permit ready entry of the spurs of the
live center.

Pattern Sawing.—Pattern sawing on the
band saw, while requiring some degree of
gkill, iz a fast and accurate method of mak-
ing duplicate pieces where the curves of
the work are not too abrupt. The set-up,
as shown in the center diagram, consists
of a wooden arm which 15 clamped to the
gaw table. This arm iz cut away on the
underside so that the work will be free
to slip below it. The end of the arm is cut
away in a hollow curve, the radius of the
curve being approximately the same as the
slowest curve on the work being cut. The
end of the arm is also nicked with a shallaw
cut to take the saw hlade. A pattern cut
to the required shape is necessary. This
iz fitted with anchor points so that it can
be fastened to the piece of wood which 1s
to be cut, The pattern is then pushed into
the saw until it comes to rest on the end
of the wood arm., It is

Abave,

contering  furning
squares by means af diag-
onal band 1aw cuts,

the regular band
saw fence is ad-
justed so that the
distance between
the jig, measuring
from the inside of
the shoulder, is
equal to the narrow
end of the desired taper. The work
is then placed in the jig and ad-
vanced to the saw,

In cutting legs and similar work
where the taper is on all four sides,
the jig iz first set for the required
taper as before. Two adjacent
gsides of the leg are then tapered.
The jig is then opened to twice
the required taper to compensate
for the two sides alrcady tapered,
and these sides are then placed
against the jig and the remainming
twa sides are cut.

Marking Squares for Turning.—Turning
squares can be conveniently marked on
the band saw by making up a suitable
vee block, running a saw cut down through
the center to permit the blade to work
exactly in the center of the vee cut. The
width of the block should be such that
when the fence is placed at some even
dimension on the guide bars, the vee block
will be centered with the blade. Work to
be center-marked is placed on the vee block
and advanced to the blade, as shown in the

af cutting duplicate parts.

kept in continuous contact
with the arm while the
various movements to feed
the work to the blade are
being made. Properly dane

Pattern sawing on tha hand saw offers 4 quick and accurate matheod

The drawing thows the set-up.

by this methed, the work is cut to the same
exact shape as the pattern. Ewven in un-
skilled hands, this method gives very good
results. There is no danger of cutting too
deep. The only miscue that can be made
is to cut the werk too large, necessitating
back tracking to get back on the line. For
perfect work, the pattern must be kept
tangent to the arm at all times. As an
aid to doing this, some workers mark radial
lines on the pattern, As the work is
swung around, each of these lines is
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brought in line with the wood
arm, thus maintaining the proper
point of contact.

Production Jig fer Beveled
Curves.—Figs. 1 and 2 show a use-
ful and accurate jig for cutting
beveled curves, such as are re-
guired in making chair panels, The
jig consists of a hase, which is
cut to the radius of the desired curve. A
sliding block, with one edge cut to the
game radius as the base, is fitted with a
slot into which the work is placed. A
stop hlock nailed to the black quickly
locates the work at the required position.
With the work loaded in the sliding block,
the block is pushed along the curved base
to make the cut.

Jig fer Circular
Ares. — Where the
waork is to be cut on
a curve but is not to
be beveled, a =ome-
what similar jig o
the ane just de-
geribed can be used.
As shown in Fig. 3,
the hase piece or

Above, cutting beveled curves with The
aid of a sliding fig.
position. Work to be cut is
simply loaded in the jig and
pushed forward to the blade,
Warking with wide stock, the
stop pins are set over for each
succeeding cut until the stock

it used up.

guide iz cut to the
radius required, The
sliding portion of
the jig is cut to the
game radius, and is
fitted with stops to
quickly locate the
waork in the proper
Corneri can be band sawad

te any radiei  with the
simpln fig shown balow.

Corner-Rounding Jig. — Cor-
ners can be quickly rounded
with the simple jig shown in
Figs. 5 and 6 This consists
of an auxiliary wood table
upon which is pivoted a sec-
ond and smaller table. Work
is loaded into the jig and ro-
tated into the saw blade to cut
the corner to a perfect round.

Any desired round can be cut

._

SrvnTInG
,f@ _{111_1,:_;

by adjusting the pivot pin at
| the proper distance from the
~ | band saw blade,

Spiral Dewels. — Spiral
dowels, which are preferred by
many craftsmen for their su-
perior holding power in glued
dowelled joints, can be veadily
made on the band saw, as

shown in the upper phota on
the following page. The table
is tilted fifteen or twenty-degrees, and the
miter gage is clamped securely in position.
The position of the miter gage should be
get at such a distance from the band saw
blade as to cut the required depth of groove,
The work is then placed against the gage.
The rad should be held firmly in the hand.
It will feed itself in a perfect spiral, but the
feed must be contrelled to prevent the rod
from being twisted along the gage faster
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can be made up from standard sizes of wood
stock, Adjustments should be provided so
that the roller can be extended to 42 or 44-
inches, whatever the height of the saw table
happens ta be. This is about the highest
tahle in the shop. A full range of adjust-

ments, down to the low table of the shaper,
should be provided for if the support is to
be used for all machines, A support of this
kind iz almost a necessity for handling long
work in the one-man shop.

griral dawels, uselul for glue work, zan be cul by tilting
the table and running the red agaimt the miter gage.

than the blade can make the cut. This
game idea can be used successfully for spiral
turmings in marking the spiral and cutting
the hottom of the groove. Where produc-
tion warrants, proper table settings
for cutting [ull vee-grooves could
readily be determined. In this case
of course, the second and third cuts
would be made with a guide pin
engaging the first cut, the method
of working being much the same as
described in the circular saw hand-
book.

Ripping Pin.—Curved wark which
is to be ripped to an equal width
throughout its length can be cut
with the aid of a ripping pin in
much the same manner as used for
straight ripping. The set-up is
shown in the center photo. One
edge of the work is first cut to a
pencilled line. The ripping pin or
block is then set at a distance from
the blade ecqual te the required
width of the work. If the work is
guided against this pin and kept at
right angles to it, the other edge
of the work can be ripped to the
same curve and at a uniform dis-
tance from the first edge. This is
particularly useful for some classes
of work where perfect accuracy is
not required.

foller Supports.— Holler supports,
commonly used in circular saw and
jointer work. are frequently useful

ROLLER SUFPPORTS

FOR HANOLING LONE
WORK OV CATCUVLAR.
LAW OF JOINTER

in the handling of long work on
the band saw. The two units shown

Top, wing a gage block for curved ripping. Drawing shows roller
wepparts which are offen useful Ta handling lnnq i,
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Metal Cutting Blades.—EBlades for metal-
cutting are much finer-toothed than hlades
for cutling wood. A good selection for
the small shop would be saws with 14, 18
and 24 teeth (not points) to the inch, The
coarser toothed blades are excellent for the
softer metals, such as copper, brass, alumi-
num, ete., while the 24-tooth blade is better
for cutting thin sheet stock in any metal
Most metal blades are hardened and tem-
pered, making it impossible to resharpen
them with any equipment within the reach
of the small shop, The life of a new blade,
however, is quite long. When dull, the
blade should he discarded.

Three different styles of set, as shaown
in Fig. 1, are commonly used for metal
cutting blades. Blades with every tooth
get, alternating right and left, are similar
to wood-cutting blades, This style of set
is used for cutting all of the
gofter metals. “Regular” set
blades have one unsct raker
tooth to each pair of set teeth,
the raker tooth serving to
keep the cut clean. This style
of set is used for cast iron.
cold rolled steel, monel metal,
ete. The “wavy" set blade has
teecth set in groups, one set

CHAPTER FOUR

METAL
CUTTING
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of teeth forming a
wave to the right,
while the next set
forms a wave to
the left. This style
of bhlade is exten-
sively uscd for cut-
ting thin metals,
such as pipe, metal
tubing, radiator
cores, ete, For
average work, reg-
ular set blades
should be used., A
blade intended for
cutting soft metals
cannot be used for
sawing high speed
steel, while the
blade intended for

sawing high speed steel will do very good work in
soft metals,

The most important consideration in blade selection
is the number of testh per inch.
Fig. 2. a fine-toath blade will clog and refuse to cut
Exactly opposite to this, a coarse-

As diagrammed in



Abowa, uiing an ausillary
wood table fo pravent buer-
ing of thin metal.
tooth blade will strad- & =
dle thin material, with |
the result that the
teeth are broken out
and the blade ruined
in a short time. The
right blade shouold
have from 8§ to 12 teeth
in contact with the work.
The coarser the teeth, the
faster the cut can be made,
but at least two teeth, Fig. 5, must contact

the work in order to prevent stripping.

Slow Speed Essential.—While the wood-
cutting band saw blade can turn at a speed
up to 2,200 feet per minute, the metal blade
an the same machine should not be oper-
ated at speeds in excess of 330 F. P. M.
Operated at high speed, the teeth of the
metal saw arc simply burned away through
friction with the metal. The necessary
slow speed for metal cutting can be ob-
tained by either of two standard methods
of speed reduction — back-gearing and
countershaft. The countershaft unit, as
shown in the lower photo on the previous
page, can be fitted to almost any standard
band saw, and is so arranged as to retain
the required high speed for wood cutting
while offering the necessary slow speed of
90 revalutions per minute for metal cutting,
The back-geared band saw is especially
designed for cutting metals, with huilt-in
gearing which permits of a range of four
slow speeds—125, 175, 250 and 340 feet per
minute—while a simple change of belts
gives a 2,200 F. P. M. speed for wood.

Cutting Thin Metal.—Despite the use of a
fine-tooth blade, thin metals will invariably

burr on the underside of the cut, as shown
in Fig. 1. This is especially noticeable
when the softer metals are heing cut, and
is caused by the light body of metal bring
improperly supported at the point of cut-
ting. This burring can be avoided and
elean euts made if an auxiliary wood table,
through which a saw cut is run, as shown
in Fig. 2, iz used. When the metal is cut
on this table, as shown in Fig. 3, it is fully
gupported at the peoint of cutting and the
underside of the work shows a clean edge.

The principle is very much
the same as that used in
backing up holes in drilling
with the drill press
Other methods are
employed to the same
end. The metal can
be glued to a wood
hase or sandwiched
between two  boards
to obtain the neces-
sary support. This
method of backing is
impessible when thin-
wall tubing iz being
cut, and in this case
it hecomes necessary
to plug the tubing
Left and below, simple <lamp-

Ing mathads simplify fask of
faeding work to saw.

with dowel rod if clean cutting is required.
It is usually simpler, however, to let the
work burr and then clean out the opening
with a reamer.

Metheds of Clamping.—Clamping is used
extensivaly in cutting metal. This is some.
times absolutely necessary, such as in cut-
ting tubing or pipe, while in other cases
clamping is emplayed only to simplify the
work. Metal cutting is camparatively slaw
work, and very often a simple clamping
device will eliminate the strain of holding
the work for freehand cutting., Asg In cur-
ting woad, good use can be made of both
the ripping fence and miter gage, together
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with the stop red and miter gage clamp
attachment. Fig, 4 on the opposite page
ghows a typical operation where a length
of channel iron is being cut to exact size,
The stop rod sets the length, while the
uge of the clamp attachment relieves all
pperating etrain as the cut is being made.
Another example of simple clamping is
shown in Fig. 5 where a section is being
cut out of the end of a picce of pipe,

Cutting Round Material.—Round material,
both solid and tubular, including plastics,
pipe, thin tubing, etc, should always be
clamped securely for sawing. This applies
especially to tubing, which is almost im-
possible to hold freehand against the con-
stant drag of the saw. A simple vee block,
in some form or other, is the most com-
monly used clamping device. Fig. 1 shows
a double vee block provided with through
bolts far clamping the work in place. This
style of block can be made up to accom-
modate a wide variety of sizes, and it pos-
sesses the advantage of permitting a free-
hand feed which is sometimes necessary
because of the shape of the work., A single
vee block used in combination with the
miter gage clamp attachment is shown in
Fig. 3 and diagrammed in Fig. 2.

Special clamping is necessary for larger
sizes of tubing. This need not be com-
plicated, but must securely clamp and sup-
port the work. Fig. 4 shows how a large
brass cylinder can be clamped for sawing.
The work is clamped securely to a length
of wood, the clamp being located at the
rear end where its pressure will not cause
the saw to bind in the cut. To prevent
the wark from turning and to offer a sup-
port to keep the cylinder from being
crughed out of shape, a piece of wood is
fitted tightly inside the cylinder, this sup-
porting block being nailed to the other
piece of wood. The whole unit is held
against the regular band saw fence and
advanced to the blade, Theze methods are
not production shop set-ups, but are simply
the makeshift set-ups used in occasional
homeshop work.

Sawing in Multiple.—Metal pieces can be
sawed in multiple by using the same general
methods as described for wood cutting
{sec page 22). In some special cases where
these methods are not practical, the various
blank pieces can be soldered together,
either by tacking or sweating. The as-
sembled pad can then be sawed, drilled,
ground, etc. as one unit, the pieces being
finally separated by the application of heat
This methad is especially useful for pre-
cision work where a number of exact dup-
licates must be made,

It Is almosi

Yarious methedi of clamping round waork,
imponible to feed metal cylinders without clamping,
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Construction.—The heart of the scroll saw
i5 the crankshalt—an ingenious mechanical ar-
rangement that converts “round-and-round"
into "up-and-down." This part of the machine
must be precision-balanced if the machine is
to run at high speed without excessive vibra-
tion. Apart from the driving mechanism, the
seroll saw resolves itself into a quite simple
machine by simply attaching a blade to the
moving plunger and Atting a table around the
blade upon which the work can be supported.

Site.—The name size of the scroll saw is
generally expressed in terms of the throat
opening. that is, the distance between the
blade and the support for the upper arm. Thus,
24-inch scroll saws, a3 common size, measure
24 inches from the blade to the front edge
of the upper supporting arm. A machine with
24-inch throat capacity will
cut to the center of a 48-inch |
cirele, while provisions are
made on some saws for exten-
sion arms which permit the
handling of much larger work
Another important index to
gige 15 the cutting capacity—
the thickness of stock which
can1 be cut on the machine.
This generally averages about
2 inches, which is as heavy as
the mechanical structure of
the sawv can cut successfully,

bach suppart for

Power and Speed. — WVery
little power iz required to
operate the scroll saw, A good
3 H. P. motor is ample for
average cutting, while 14 H, P.
will give plenty of power for
heavy, continupous duty. In
gither case, the motor should
be constant epeed, 1725
R.P.M. Properly coupled with
cone-pulleys, the saw will have
four speads approximating 659,
1,000, 1.300, and 1,750 R. P, M,

Universal Guide.—The scroll
saw puide serves the purpoge
of guiding and supporting the
blade during the course of cut-
ting. Since a wide variety aof
blades and attachments are
used an the machine, the guide

fo parmit tilting

adjusted
iettings
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Twe lnches 1 the cuttlng capacity of the averags
weroll saw, which is ample far mest wark.

The guide offers bolh side and

the blade,

& convenlent ster whasl it termad

tha table,

Tha spring kold-down can ba

Filk - tabrle

is generally of the universal
type, as shown in the center
upper phota, which permits of
a wide range of adjustments
ta  accommaodate various
blades sizes. A full descrip-
tion of proper guide setting is
given on page 34,

Table Adjustments. — The
table of the modern scroll saw
has two main adjustments —
it can be tilted to permit bevel
cutting, and, it can be rotated
to give clearance space when
handling large work. The
most-used of these adjust-
ments is the tilt, usnally con-
trolled by a knob under the
table, as shown in the center
photo, which is loosened to
permit the table to swing on
trunnion mountings. A scale
iz uscally provided, which,
after once setting at zero with
the table perfectly square with
the blade. will aceurately reg-
ister any degree of tilt up to
45 degrees either right or lefr,
This same picture shows in
the foreground one of the two
capscrews which are loosened
to permit the entire table
mounting to  be swivelled



outer caging is hinged at the rear so that
it can be instantly swung out to permit
belt changing. Belt guards for all machines,
while adding immeasurably to the safety
of operation, also give a more finished ap-
pearance to the machine.

Scroll Sew Scot—Many operations in
scroll sawing can be done more convenient-
ly if the operatar iz seated. The simple
unit shown answers the

purpese fully, yet it can be
readily gwung out of the

i way when not
necessary, Look-

ing at the con-
struction, the
maost important
thing i1s the
“break™ in the
supporting arm,

Above, self-confering chucks are convenieni
far maunting fine Blades, Right, Individual
quidat for the screll saw,

through 90 degrees. No ar-
rangement is made for tilt-
ing the guide to match the
tilt of the tahle, but an ad-
Justmenl is provided, as
shown in the lower photo A
on the pre\rmu: page, for t'.ltmg
the spring hold-down so that it
will contact the work evenly,

Special Chucks, — The chuck is
the small vise which is attached to the pIungtr its
purpose being to clamp the blade in position. The
average machine has two chucks, one on the end
of the driven plunger, and another on the end of the
upper plunger. Some hlades are held at either end
in both chucks, others are held by the lower chuck
only. In addition to the standard chucks, seli-cen-
tering chucks for both upper and lower plungers
are frequently useful where fine blades are used
extensively.

Special Guides.—While the universal guide will
successfully handle practically any blade, special
guides designed to fit one particular blade are often
useful. Complete sets of these guides, as shown in
the center drawing, are available for mest saws and
are preferred by many workers. Another special
guide is shown in the photo at the right. This
guide is fitted below the saw tahble, its purpose being
ta support saber blades. Used in conjunction with
the upper guide, it enables perfect straight-line work
to be done, as there is no opportunity for the blade
to spring. In some special cases, but only where an
extremely stiff blade is used, the lower guide can be

used alone as a support for the blade. This is often  Above, Tomer w-ld- for saber blades, Balow,
a belt guard Ty goad safety indurance,

ugeful in cutting odd-shaped work which will
not fit below the upper guide. It will be ap-
parent, however, that the top of the blade will
have a tendency to weave in the cut if heavy
cuts are attempted. The best use for this
method of working is where the cut iz thin
but the body of the work heavy, as, for ex-
ample, a wood or metal tube., This may be of
such a size that it cannot be worked helow the
guide, yet the cut can be made by sawing
around the cylinder with the blade supported
by the lower guide only,

Belt Guard.—Woarthwhile accident protec-
tion is afforded by the belt guard shown in the
lower photo, This i a metal casing which
completely surrounds the pulleys and belt. The
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about 34 Inch. as shown in diagram. This serves to hold
the seat rigid, eliminating any possibility of the seat col-
Ordinarily the operator straddles
The “side saddle” position shown at the right

lapsing when in use.
the seat.
ig intended simply to better show the seat
in use.

The seat itself is made [rom 34-inch
stock, with the upper corner neatly rounded
all around on the shaper ar drill press. If
desired, the cdge can be simply rounded
over with sandpaper. Some operators will
prefer to use & rubber seat pad, and, in this
case it will not be necessary to machine
the edges of the seat, All hinges

are standard strap and tee, easily
procured at any hardware store.
Fastenings can be either bolts or
rivets. If bolts are used, the nuts
should be tightened owver lock
washer so that they will “stay
put.,” Besides being useful on the
seroll saw, the same type of zeat
can be readily adapted to many
other machines where the nature
of the work permits the operator
gitting down.

Blades. — Many different sizes
and styles of blades are sup-

=

This simple scroll saw seat can
ba esslly wung out of tha way
whan ot In e,

ful for all fine work

plied for the scroll saw. All
blades, however, readily class-

where short curves pre-
dominate, while the saber

ify themselves into one of two
main divigions — (1) blades
which are gripped by hoth
upper and lower chucl, com-
monly known as jewecler's
blades, and (2) blades which
are held in the lower chuck
anly, known as saber blades.
The jeweler’s blades are use-

Balow, blade helders for beth machine
and bench uie are eaiily mads ta hald
a wvariety ol blades

blades are faster-cutting tools
for heavier materials where
curves are not too abrupt
Jeweler's blades can, of course,
be used successfully in heavy
material up to the full capa-
city of the saw, The larger
sizes of jeweler's blades are
very near to the same dimen-
sions, 10 both gage and width,
a3 the zmaller sizes of saber
hlades,

Clade Macks. — Because of
frequent change of blades,
some form of rack to hold the
commonly used sizes is a great
convenience in  scroll saw
operation. A suitable hlade
holder for bench use can be
easily made by running a
number af gaw kerfs through a suitable
piece of J4-inch stock, as shown in the
drawing. Another form of rack consists of
a length of 34-inch stock, notched to fit
over the upper arm, and drilled with a
number of holes to receive the various
blades and accessories.

Fitting Blodes,—Jeweler's hlades are held
between the flat jaws of both upper and
lower chuck; saber blades are held between
the vee jaws of the lower chuck only, The
exact method of mounting should be appar-

rss)



Jewelars blades are held In both upper and lower chucks whila
saber blades are held in the lower chuck enly and always belwaen

the vee Jaws of fhe chock,

ent from the photos shown at

the top of the page. It will be
noted that when saber blades
are uzed, the lower chuck
must be turned around. This
is casily done by loosening the
set gcrew which holds the
chuck swinging the chuck
over, and then retightening.
The saber blade will naturally
align itgelf in relation to both
table and guide, but there is
gsome chance of mig-alignment
in mounting jeweler's blade,
This, while never serious, can
be avoided and the blade
mounted quickly if a guide
block is used, as shown in the
photo in circle. This con-
zizts of a wood block in which
i cut one or more saw kerfs,
With the block held on the
scroll saw table and the blade
held in the kerf, proper align-
ment in both upper and lower
chucks is assured,

Adjusting Guide. — The uni-
versal guide consists of two
parts: (1) a disk which guides
the blade, and, (2) a roller
which supports it. Both of
thege partg can be seen in the

two upper photos, The disk has
a number of slots around its rim,
thege heing of different widths 1o
fit various blades. The slot se-
lected should be neither too loose
nor too tight. The disk is ad-
justed to bring eny slot to the
front by loosening the screw
which holds it in place and turn-
ing the disk to the required posi-
tion. In regards to the width of
the hlade, the guide is set so
that the forward edge of the disk
is just behind the bottom of the
blade teeth. The raoller support
is warked independently, and
should be moved forward until
is just lightly touches the hack
af the hlade.

Na matter what the thickness
or the width of the blade, a slot
and a roller position can be found
that will guide it correctly, Figs.

Above, a simpls dovice far aligning blades.
Left, variow settings of disk guide and raller
be accemmadate differo=t Blade zfres.

1 to § illustrate this point clearly.
The vee notch on the rim of the
disk Is used for very fine blades,
as shown in Fig. 1. Blades of
such small size work just az well
without a guide, and the guide is
often 1emoved entirely, the ten-
gion of the blade itgelf being sof-
ficient to guide it. The ves notch,
if used, i3 not really a guide but
simply a back support since the
very fine blade is not wide enough
to afford any appreciable rudder,
Fine blades have a tendency to
drift in the cut, and must be
warked slowly, both as regards
the speed of the machine and
rate of feed,



Position of Operater.—In average waork,
the operator takes a natural position, either
standing or sitting, at the front of the table,
with the hlade facing toward him, as shown
in the upper photo. Where the work is of
such a length that it will strike the upper
arm before the cut is completed, outting
from the side is necesgary. BSide cutting
requires that both the upper and lower
chuck be turned around, this being easily
done by simple adjustments on most ma-
chines., On szome machines, the table
must be rotated so that the groove in the
table insert will center around the blade.
For accasional work, hawever, the inszert
is usually laid aside and the table used in
its regular positian,

Technique of Cutting.—The technique of
cutting with scroll saw blades follows much
the same practice as uged on the band
saw. Because of the fine blades used, how-
ever, there are a few additional points
waorth noting. The first of these concerns
the cutting of an inside square corner, as
ghown in Fig. 1. In one method of cutting,
the fine blade is turned directly at the
cormer, as shown in Fig. 2. This gives
a very slight round to the corner, the
degree of rounding depending upon the
size of blade used. Turning in this man-
ner is often necesgary in gome work, and
the slight round is usually no detriment to
the work. In another method of cutting,
the cut is slightly jogged at the corner, as
shown in Fig. 3. This permits a perfectly
square corner, but has the disadvantage
that the bulge must be later smoothed by
sanding or filing. Fig. 4 shows yet anaother
method, where the blade i5 run out into
the waste stock and turned completely
around so that the blade can enter at right

CHAPTER SIX

SCROLL SAW
OPERATIONS

Far average work the cperator takes a sitting or stand-
ing position at tha front of the table, with the rasth of
the blade painting towards him.

Above, wiing 4 side feed for long work. Drawing below
shaws bechnique af cutting Imide corners,
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Piercod work @1 readlly slipped over tha saber bladae,

which I3 held In the lower chuck only.

e " i il

Photo above thaws cubting with a saber blade, and i
& falr index of the cut radius of the average blade.

angles to the Arst cut. All of
these methods are good, the se-
lection depending upon the na
ture of the work,

Fig. 5 shows a wvariation in
scroll saw technique in the cut-
ting of acute corners. The cut
i5 started at any inside point,
Fig. 5 and pro-

as shown in

and then cut from A to €. This
gives @ perfectly clean corner,
whereas the meeting of two
cuts often shows a rageged point,

Using Scber Olades. — Saber
blades can be used for a large
portion of all zeroll zaw work,
and should be used where pos-
sible because of their faster-
cutting action and simplicity of

Dlagram shaws effect of drift when cutting heavy steck with a finz
Phata above shows saw fitled =ith ripping fencs

Blada

ceeds to point A. The blade is then hacl-
tracked to B to FII_'Tmil runnirg over to the
other line, this being the game technigue
used in band saw cutting. The difference
comes in cleaning out the carners. as shown
in Fig. 6. Where the band saw worker
would clean the corner by cutting directly
fram C to A, the scroll saw worker often
prefers to back into the cut from B to A,
until the back of the blade comes to A,

jumping from one opening Lo an-
other in pierced work. Where the
cut is inside, a starting hole must
be drilled, as shown in the left
photo above. The guide iz then
lowered and the work cut as re-
quired, the rnight photo giving a
fair idea of the turning radius of
such blades, It should be noted
that saber blades are mounted be-

o tween the wvee jaws of the lower

‘ chuck: nat the Aat jaws, Wide
saber blades and not thin jeweler's
blades should be used in cutting
heavy stack, The thin blade, even
at full tension, will often drift
when making the cut, giving an
effect similar to that shown in the
diagram. If jeweler's blade must
be used on heavy stock. select a blade of
generous body.

Ripping Fence.—While intended primarily
for curve-cutting, the scroll saw can be
used successfully for ripping when the shop
is not fully eguipped. The photo at left
shows how the standard band saw fence
can be ftted for such work. Holes must
be drilled in the table, of course, to permit
mounting the guide bars
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TRANSFERRIMNG WiTH
T EAREON papER

ake A PERFORATED PATTERN

UEIHEF A
METAL TEMPLATE

& pumbar of dierent meothads can be used In ftramferring amy required patfern fa the wood sieck, Carbon paper and
woad patterns are used for short runs, while peiloraied pafterms and metal templates ara best for prndu:f'ﬁun wark,

Transferring Patterns. The first and one
of the most important steps in cutting any
shape from weod is the job of marking the
pattern shape on the wood stock. In any
method of working, it is first necessary to
make a full-size paper pattern of the work,
either by the commaon methad of enlarged
squares or by the use of a projector. This
paper pattern can sometimes be mounted
directly on the wood as a guide. Where
this is not practical, the simplest method of
transterring is with carbon paper, as shown
in Fig. 1. After the first picce has been
cut, it can be used as a pattern in marking
other pieces, as in Fig, 2. Where the work
is small, the transfer can be guickly made
by hammering a wood pattern over the
waork, with a sheet of carbon paper he.
tween, as shown in Fig. 3. This gives a
clean outline, hut is only useful for small
wark.

Where many similar pieces must be cut,
tracing each piece becomes too slow and
some faster methoad, such as the perforated
pattern. must be used, A perforated pattern

is made by first pencilling the design on a
gheet of thin, tough paper, and then going
over the entire design with a fine needle,
punching heoles at intervals of from 1 to
L4 inch as required, as shawn in Fig. 4. The
pattern 15 then placed on the wood stock
and the transfer made by rubbing with
transfer ink on a cloth pad or sponge, as
shown in Fig. 5. Another stain which can
be used iz asphaltum paint. This should be
quite thick, being picked up and diluted as
required with a sponge dampened with
benzine. Transferring can also be done
with a powder compoged of two parts of
powdered rosin to one part of dry lamp
black. This is beaten through the perfora-
tions in the pattern by patting with a picce
of hard felt. Application of heat is neces-
sary to melt the rosin and thus fx the
pattern. This method is used extensively
tor making up a number of duplicate paper
patterns, which are, in turn. gummed di-
rectly to the wark. Fig. 6 shows how a
periorated design looks after transferring.

Anather production method is the use of
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Abgve, principle of Inlaying. Fhoto at lelt shows how Inlay
work looks whan finlshed,

enough color to do the marking. Fig. 8
on the previous page shows the pattern
after transferring. The black areas, of
course, represent the portion of the work
which is to be cut away.

Inloys.—Inlays are made on the scroll
saw by pad sawing. Figs. 1 to 4 inclugive
show the simple principle involved. Fig.
1 shows a pad made of two pieces of wood,
light and dark. Any design cut out of this
pad, such as the letter D in Fig. 2, can he
reassembled as shown in Fig. 3. Since both
pieces of wood were
cut at the same time,
any piece out of one
will fit the correspond-
ing hole in the other.
This principle can be
applied to any picture,
design or sketch, a
typical example being
the inlaid book end
shown n Fig. 5 In
making this inlay, the
pattern is first trans-
ferred with carbon
to a suitable piece of
Li-inch thick plywood.
Another piece of I4-
inch plywood makes
the bottom of the pad.
EBradded securely be-
tween these lwo pieces
are the waripus layers
of weneers, each layver
being 1/28-inch thick.

a thin metal template.
This is usually Fftted
with flanges or tabs szo
that it can be easily lo-
cated on the worlk.
Transferring is done by
blacklead or graphite,
either dry or wet. The
color is8 spread or
rubbed into a piece of
so0ft wood, a rub of the
brush over this lifting

Drawings above shaw varfau staps

in miking the pad and amsambly-

ing the pieces for the inlaid pic-
turs shawn s Flg. 5

ASSEMBLYING THE |NLAY
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Different colors and grains in the veneer
stock supply the contrast to make the pic-
ture effective. Since a separate layer for
each detail in the picture might make the
pad too heavy while being rather expensive,
patching is used for all small picces, as
gshawn in Fig. 7. A sheet of cardboard
calipering close to 1/2B-inch thick iz used
as a4 base. Areas are cut out of this sheet
where details are wanted in the picture,
and the regquired veneers are mounted in
these holes with gummed tape. Fig. 7
shows the mallet, boot and ball being
patched in place,

The assembled pad is cut in the usual
manner, using a very fAine blade, After cut-
ting, all pieces are discarded except those
required for the picture. These are mounted
face down with rubber cement on a sheet
of cardboard, as shown in Fig. 8. The per-
manent mount is then made by glueing the
assembled inlay to the wood base, as shown

SASED LETTERS

in Fig. 9, after which the cardboard can
he easily stripped off to reveal the Amished
picture,

Angle Sawing.—Inlays are often cut with
the table tilted at an angle of from 1 to 10-
degrees, This is done so that the pieces,
when assembled, will not show the saw cut
opening at the joints but will fit tightly to-
gether, This is clearly shown in Figs, 1,
2 and 3. When cutting on an angle, the
work must at all timee be kept on one side
of the blade, If the work is swung com-
pletely around the blade, the bewvel will
change directions and the pieces will not fit,

Abave, angla cutting
eliminates the seam
formed by the saw kerf.
Phelo shaws angle-cuf
lamp bare,

Laft, variows appli-
catlans af angle
fawing.

=g

With & little experimenting,
angle cuts can be made in heavy
stock so that any piece cut out
of a larger picce will jam tight
when pushed through the larger
piece, Fig. 4 shows a single
piece of 34-inch stock which has
been angle cut into a number of
tings of decreasing diameter,
Each ring jams tightly inside the
next larger one to make a neat
lamp base. This simple principle
can be used to good advantage in
the making of model boat hulls,
wood dishes, boolk ends, raised
letters, etc. A few typical applications are
shown in the drawing above. Fig. 6 shows
a2 model boat hull which has been so cut
that the various pieces pull out to form the
complete rough shape of the boat. Fig. 7
ghows how angle sawing can be used to
advantage when making deep turned plates
ar bowls, at the same time removing a lot
of the waste stock. Raised letter, as shown
in Fig. 9, are very effective when angle cut
&0 that the letters project above the surface
of the bage piece. The letters can be read-
ily dropped out of the base to permit paint-
ing for color contrast,
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some degree. Perfect work can
be obtained when the wark is
cur with a knife blade instead
of being sawed with a tooth
blade.

Cutting Metal.—Metal cutting
blades, both saber and jeweler's,
can be aobtained for most zeroll
gaws, Consult the table in the
appendix for the proper blade
to use. In general, metal
cutting on the scroll saw

Fitby ta ame hundred
paped cut - outy can be
erfuct'y cul &t gne time

follows the same technigue
as usged on the band saw.

v ming the pad muthed.

Paper Cut-outs—Paper cut-outs. an example of
which is shown in the upper photo. can be per-
fectly cut on the scroll saw by using the pad
method of sawing. The whole secret of this work
is to clamp the paper sheets tightly between out-
side boards of %4 or Y-inch plywood, as shown
in the diagram, The various sheets of paper thus
become cquivalent to one solid block and can
be cut without the slightest [raying of the edges.
This work is frequently useful in making greet-

ing cards, signs, or dec-
orations, also for mak-
ing standard forms of
file cards and card-
board shapes used in
office work, The blade
uged should be of a
size to make the neces-
sary curves, and teeth
should not be too
coarge. On the other
hand, a very fAne hlade
will quickly become
clogged with the paper
particles and will burn
the work.

Cutting Clath.—Cloth
¢an be cut on the scroll
saw in pad form, much
the same as paper. Here, again, it is ex-
ceedingly important that the cloth pieces

be tightly clinched between supporting
boards on each side. Cloth demands a
somewhat finer tooth blade than paper.

For production work on some materials,
better results can be obiained by using
knives instead of toothed blades. An in-
gtance where knives are necessary is in
the cutting of oilcloth patterns. Because
of the combination of oil paint en cloth,
this material does not cut satisfactorily
with a toothed blade, showing tearing to

Albowe, pad sa=ing cloth pat.

herns Laft, Bath saber and

jewelar's blader can be uied
fer maetal weark,

Fine teeth are neces-
sary in order to pre-
vent stripping. Special
table inserts should be
made, with a slot which
will just take the thick-
ness of the blade with
minimum clearance,
This is necessary in
order to support the
wark directly at the
cutting point and thus prevent burring
The insert is unnecessary, of courss, where
an auxiliary table iz used eor where the
wark is first shellacked ta a wood base.

Cutting Plastics.—Plastics can be cut with
gither wood or metal blades, and thickness
for thickness offer very much the same con-
ditions as sawing hardwoad plywoed. The
feed should be somewhat slower, especially
when cutting light-colored stock. which will
discolor through burning if pushed too
strongly against the blade. Where sheet
stock is being cut into small pieces, the
wark should be polished before cutting.

[401]



Letters and Signs.—A wide variety of cut-out let-
ters and signs in wood, metal, plastic and other
materials can be cut and sanded on the scroll saw.
This kind of work demands some degree of skill in

laying out the original patterns. On
the other hand, almost any crafter
can make up the simpler block styles
Two simple alphabets are shown on
page 47, and others can be found in
any good book on commercial letter-
ing or poster work.

Where the letters are to be cut
from wood, clear stock must be used.
Knots or other imperfections will
causge trouble, Whiteweood,
white pine and some of the
varieties of five-ply, put up
with waterproof glue,
are excellent, Almost
any wood other than
the highly warpahle

gum woods can be used if the letters are
well protected with paint or glue sizing.
A protective coating should be applied ta
the backs of the letters before they are
maunted to the base.

Whare letters are to be cut from metal,
the usual procedure in metal-cutting is fal-
lowed. Some very novel effects can be
made with metal inlays. Work of this kind
is done in the same manner as making a
wood inlay, as described on page 38, the

Above, sanding iign on
scrall saw. Cenfer, cutting
outiine on serall saw. Bor-
tem, tanding on band saw,

metal stock making
up a part of the pad.
Thin stock is read-
ily worked in this
manner, and letters
in brass, aluminum or
copper inlaid on suit-
able wood hases are
quite effective.
Permanent signs in full color
_ can be made {rom sheet plas-
ties of various thicknesses. The required let-
ter shapes can be laid out directly on the
plastic stock, ar the layout can be made an
paper, the paper being pasted to the plastic,
The sheet stock from which the letters are
cut should be polished before the letters
are cut out, this being somewhat simpler
than polishing each individual letter after
cutting. The backs of the letters are, of
course, not polished, the original matt sur-
face affording a better glueing surface.
Sheet plastic can also be used az a base,
but is somewhat expensive in suitable thick-
nesses. The usual procedure is to cut the
letters from plastic about 14 inch thick,
mounting these on a wood base of 34-inch
stack, painted, These general dimensions
can be varied considerably to suit different
jobs. Effective work can be done in $4-inch
sheet plastic by angle sawing, as described
on page 39. This has some disadvantage
in that the letters and ground are haoth
of the same color, but the raised effect is
usually sufficient te make the sign stand
out quite clearly.
The mounting of any wood sign to a
suitable baze should he done with water-
proof glue if the work is to be exposed ta
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Above, walful circle-
culting jlg I3 made
from 3 am.?lrd thaper

kald-dawn parki.
the weather,
otherwise any
kind of glue will
answer the pur-
pose, It is al-
ways advizable
for good work
not to depend upon the glue
entirely, but to fasten the
letters securcly with screws.
These should be inserted
from the back of the base
into the letters. Where this
is impossible, brads can be
used, driving these from the
faces of the letters. The
nails should be set and put-
tied fush for smooth work

Circle Jig. — A number of the
circle-cutting jigs previously de-
seribed for the band saw can be
used equally well on the scrall saw. An-
other style of jig designed exclusively for
the scroll saw is shown in the photo above.
This is made up from standard shaper
hold-down parts. As can be seen in the
picture, the bent past is fitted in the extra
hole used for holding the scroll saw guide
post. On the bent post is fitted the shaper
hold-down post bracket. A length of 4-
inch round metal rod, pointed at one end
to form a pivot, is ftted through the sec-
ond hole in the post bracket, Adjustment
to any size circle is made by simply sliding
the bracket along the bent post.

Tubular Jolnts.—A useful idea for cutting
metal tubing where one pipe is to be brazed

[
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PE ="

or soldered to another at an angle
is shown in the center photo and
drawing. A block of wood 15 re-
quired, On the top side of this is
laid out a circle of the same radius
as the zize of the tube on which
the joint is to be made, Using this
pencilled circle as a guide, a hole
ig drilled through the block, this
hole heing of the same size as the
second piece of tubing and drilled
at the same angle as required for
the joint. The tube is now placed
inside the hole and cut off, using
the pencil mark as a guide, If the
work haz been properly laid out,
the tube which has been cut will
be a perfect fit against the other.
The end of the cut tubing can then
be used as a pattern to mark the
size and shape of the hole which
must be drilled in the first tube to
complete the joint.

Coped Joint.—Instead of using a miter joint
when fitting moulding to an inside corner,
some workers use a coped joint. In this siyle
of joint, one piece of moulding is cut square
and butted directly
against the corner,
while the second piece
is sawed away
at the end to
the same profile
shape as the
moulding being
used. In making

this joint, the
first piece is cut
square at the

end and butted
tight against

Left, & wielul idea for Cul-
ting tubular jalmty. Ba-
low, manner of making
coped foint for TReide
carnors,

X = A
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oy = ] 2,
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¥ mesr STEONT - TEEN /""
__f / PIELE = CuTON CoFED 2
# (= 1% M.l'rtll ARy
/' Sfﬂlilﬁ.l: MITERED. LIM
4 AT Lmil

the corner. The second piece iz then
mitered on the circular saw or in a miter
box just as if a plain miter joint was being
made, The edge of the miter cut now
forms an outline for cutting on the scroll
saw, the end being cut away to the profile
shape of the moulding.
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Stondard Accessories.—Standard access-
ories for most gcroll saws include a sanding
attachment and a varicty of machine file
shapes, The sanding attachment has a
semi-cireular body, making it suitable for
sanding both curved and flat surfaces, The
attachment takes round sleeves of the same
gize used on the small drill press drum.
the shape being casily altered to At the
semi-circular shape of the scroll saw attach-
ment. Machine files are available in both
14 and Y4-inch shanks, and in & wide variety
of shapes including square, triangular,
round, pillar, knife, etc., as shown in the
drawing. All files, as well as the sanding
attachment, are held between the vee (not
the fHat) jaws of the lower chuck. The
cutaway views at the top of the page show
clearly how these accessories are mounted.
Mo guides or supports are used. The work
iz usually fed from the front, but the chuck
can be swung over for side feed if desired.
Side feed iz often useful since it permits
aligning the table exactly sgquare with the
file or sanding attachment being used.

Speed of Operation.—RBoth sanding and
filing should be done at low speed, If
worked too fast, a machine file will simply
scrape the work without cutting, while the
sanding sleeve will quickly glaze over and
be of no further use. The finer the file iz
cut or the finer the abrasive particles of
the garnet sleeve, the slower the speed
should be, Coarser abrasivesz can be oper-
ated faster. Ewven as cutting with a scroll
gaw is much slower than cutting with a
band saw, so, also, are sanding and filing
slower operations as compared with the
speed of machines especially designed for
this wark. These operations on the scroll
saw are useful far fne, delicate werk.
Nothing is gained by speeding up the ma-
chine In an effort to get a faster rate of
cutting.

Table Inserts—It is usually necessary to
remove the metal table insert when doing
sanding and filing in order to permit pass-
age of the abrasive unit being used. This
is of no digsadvantage on most work, but
where the work is small, the supporting
area immediately around the file becomes

CHAPTER SEVEN

SANDING and
FILING

Above, how sanding attachment and files are held in

lawer chuck. Belew, cemman file shapes used on fhe
MACHINE FILES fruid-Jull SasgF]

scroll gaw,
. . A & = = = b

REUNGD SOUARE MIU0ARE HF.R0. CROCWET MLLAR LOZEWEE WMIFE

An ausiliary wood fable of the uie ol special cut-gut
metal imerts bacome necossary when warking small ploces
which mighl fall through the lable epening

of considerable importance. The reguired
support can he obtained by using an auxil-
iary wood table, cutting a hole in this of
the proper size to admit the hle or sanding
attachments being uged. In the same man-
ner. blank inserts can be cut away to suil,
ag shown in the photo, Where considerable
use is made of filing and sanding equip-
ment, inserts should be made up to fit the
various units used.
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APPENDIX

DECIMAL EQUIVALENTS

2250 l 172
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1432 = 03135 1704 = 268625 43 /64 = 515628 48 /4 — 765625
354 = D4EATE 5/31 = 28115 17432 = .53115 25532 = . THLIG
1964 = 296675 35 1G4 = S46870 5164 = [TOEATS
;E ='S$§?25 5/16 = 3128 8/16 = 5616 13/16 = 8128
jg’j'!:_-llﬂ‘i'-l'?‘l 2l G4 = 328135 37/64 = 578135 53 /64 = 028125
7 /64 IU.Q"S:IS 11732 = .34375 19/32 = 59373 | 27732 == B4O7H
o 23 /64 == 359175 2964 = 609375 5% /G4 == 839375
1/8 =.133 3/8 =378 5/8 = 628 7/0 =878
/G4 =.140625 28 /64 = 390629 A1 /84 == 640625 97 /A4 = HOOG1S
B/31 = .1u6ds 13/32 = 40828 21/33 == BEBIE 29/32 = 0528
11/64 =.171878 278 = AT1E75 43 /64 = 671075 89,84 = DIIEYS
3/18 = .1875 T/18 A375 11/16 = GBTS 18/16 = 9375
13/84 = 2E1E5 29 /84 = 4531325 45 /84 == STO3 LG E!jﬁ‘—.gﬂatlﬂ
7132 == 21675 18/30 = 46873 2393 = 71875 a1 /A% = 96475
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Matosial or | Bladae to Usa . D_pirlii.nu Speed
Operation ﬂlnlrll. Features of H-'Iluirl [Dalta Hal (RPM!
HARDWOOD Hedium tamper, nat teeth, 31, Alen B2, 93, 94. 60 10001
¥ in, stock Mol ovar l‘ bﬂ."l"] r.t"- inch. EI Enlmep TOH, 704, 1750
[-[..\'HDWQGD T Imr . Tn-q. h I.'|ld'h'|. muaat e h.; .ﬁnlscBrG a7.88 91 T
L i ook o st HH, GO, Gl
T SOFTWOOD T e p——— e [ [ TR TRY 51, 93, o4 1780 )
¥ in. sbock ] th, Mot aver 10 beelh [t inch. | Saher 703, T4,
SOFTWOOD Tenth tewd not ba Mrnpﬂ'ﬂ'hi _— ﬂ?. AIwEI.HI. B, Bi, | i 1'-'.!'} 1o
4 in, siock. . I B&. B8 1750
SUZILES INLAYS, | Nottemperad: notsil, Blademustbe | 84, Abo81,82,83. | 130w
MARQUETRY .. ki, 1780
EI;I‘ METALS bmckingin hard heinper: ol booth, &5, 59, Alsn B8, 80, Gl | LGS0
tovrar b i) avs iaes &4, 91,
_E;C.iFT MET. L:S: [ Madiign hared tl:r-::a.n.-l @ or nel sl o, Alo 95, 97. 98, BED to -
{undar ¥4 ind v 10020
TIRON AN STEEL | Hord tumper et (aeth 59, Also 39. 80. &I, 650
G 85,
- PLASTIC: HCH\IE. | Medings tarnper, sl Laath gl. Alea 39. €4, &5 1020 ba o
IVORY (raugh ouf) 1300
T FLASTIC. RONE Meduim temper, with ar without st B3, Al B 47, 58 95 6106 1o
INVORY (fimeh e 1 7, BH 1780
BAND SAW BLADES* FILE SIZES
wan | Teatn | SN, | CiRadiun Tocth Spasina e
v inzh a8 7 L inek 1§ {rch Apoint and [iner Sdnch Taper. Fxdra alim
1y inch B a7 ¥ tnch 1% inch Fapalnd Timeh Tapss, Extra shim
I ineh 5.8 7 iy ineh 15 Inch &:point Teinck Taper Exira slim
1; inch 4 5 B | tneh 245 ineh Sepetnt Tinch Taper. Slim
W inch 4, 5.6 LY inch '” imth §-paint Batrich Taper B 8 Eeg
i{ inch 34,5 1} inch 5 iech Tpint 10dinch Taper B. 5. Bea

TR TR

441




METAL CUTTING BAND SAW BLADES

Matarial | Teath | Set | Material Teath | Eal
Aluminuig-altoy Gales 8.10 ETS High-spaad staal 14 i Rag.
Aluminum sheels B8-10 | ET5 Hewam, canvan amd rulilees g0 | Wavy
Avbadins dksals H.10 ET=E Honae: mekallic 1223 | Wav?
Babibats [ 1014 | e Tran bare machine tan! 1014 | Feq.
Hakelile | 5-0 ETS Tran sheets 122 | Wavy
Brasn; mast, sodt 12-14 ETS Mallsable iron i2:14 |  Rug
Rrase ocast. hard 1B Wavy Flymudal 14 ETS
Brass shests and tubing 14-18 ETS hles 10.14 ETS
Bronas; manganese, el | 10:14 Fog Monel metal 1012 Reg
Brones mouldings 18-14 ETS Hickel stosld 1214 R
Busildars baard ‘ 12-14 ET3 Pips 18.22 Wavy
Brake lining | B-l2 ETS | Radiator cores 18-22 I Wawy
Carbon kool sieel L4 Reyg. Bubber: hard 10-14 ETS
Cast tres | 14 Reg. Hlain 1014 ETS
Cold-solled stus] 14 | Rag. Steel mouldings 18-24 Wawy
Copper | -bo-12 Reg. Stusd tubdng 1824 Wawy
Drill roned | 3 | ETS Tranmiie 14-18 Fy
Filoar B-10 | ETS

ETS—Every Toath Sab Reqg.—HRsgqular Sab  Wavy—Groop Sal.

e BOARD MEASURE
n Length i Feat
Inches -
4 B 8 T B ! a o 11 13 13 14 15 18 17 18
2 Q-8 | 010 1-0 -2 1-4 1-8 | 1-8 1-lof 20| 2-2 | 2-4 | 2-6 | 2-8 | 2-100 3-0
3 =0 1=3 1= -8 | a0 ) 3-3 | 26 | a8 | 30| 3-3 | 3-6 | 3-89 | 40 | 4=3 | 45
4 -4 i-8| 20| 34| 28| 30| 34| 38| 40 44| 48| 50| 54| 58| 60
-] 1-8 =1 =6 d=11] 3=-4 a-g 4-2 4=7 5-0 5-8 5-10| 6-3 ] T=1 =G
& -0 ) 2-8]| 30| 36| 4-0) 45| 50| 56|60 66| 70| 76| B-0)] 55| &0
7 a4 a=11| 3-8 4=1 4-8 53-3 5=10| B6-8 7-0 T=7 8-2 59 B-4 B=11] 10-56
B 28| 34| 40| 48| 54| 60| 68| 74| B-0 | 0-8 | 9=4 [10-0 [[0-8 |1]-4 |12-0
B a-a a-89 4-6 5-3 &-0 B8 T-8 H-3 8.0 88 |I0-6 [11-3 |20 |13-9 | 13-6
10 I | 4=2 | S0 | S=10| 6-8 | 7=6 | @=4 | 9=2 | 10=0 [ 10=10[ L1=0 [12-6 | [3-4 |14-2 | 150
11 3-8 -7 5-8 A-8 T 8-3 9-2 | 10=1 |10 | 11=11) 12=100} 13-89 | 14-8 | IB-7 | 16-6
12 40 | 50 | 60 | 70 | 8-0 | 90 | 10=0 | 11-0 |12-0 | 13-0 | 14-0 [ 150 [ 1&-0 | 17=0 | 18-0
13 = 5=5 [ ] =1 H5-8 B-2 | 10-10 11-11)13-0 | 14-1 | 15-3 | 16-3 [ 17=4 |18-5 | |19-G
14 4-8 5-1¢| 70 | &8-2 94 |10-6 |11-8 | 12-10| 14-0 | 15-2 | 16-% | 17-6 | i8-8 | 19-10 21-D
1] 5-0 [ ] -6 &9 |00 |11-3 j13-6 |13-9 |15-0 |168-3 | 17-B |18-8 [20-0 |21-3 |332-6
16 54 | 68| 80 | 94 {10-8 |12-0 | 13-4 |14-8 | 16-0 |17-4 |18-0 [20-0 [21-4 |22-8 |24-0
1T 5-8 T=1 B-8 O=-1L1]j 114 | 13-9 | 14-3 | 18-7 |17-0 | 1B-B | 19-10f 21-3 |32-8B |24-1 | 25-6
18 G=0 | 7=56 | 9-0 | 10-6 | 12-0 | 136 [ 15=-0 | 16=6 | 18=0 | |9-h [21=0 | 32-6 | 24-0 | 25-6 | 27-0

Explanation: Board measure applies to 1 in. thick boards or any finished size less than I in, A board
fpol measures | in, (or less) thick by 12 in, wide by 12 i long, or its equivalent, Doards are uaulHE
soll at a certain price per board foot. ‘To fimd the number of hoard feet in any board, find the lengt

of the bonrd in feet at the head of the fable, Follow down this column until the width in inches is
reached o ger the hoard footage. Example: A board 9 ft. loug and 10 ip. wide contains 7-6 board feet,
the_right hand figure expresamng a postion of a {ull board foot in tweliths—in this case 7 6712 board feet,
or THE honrd feet.  Aiter determining fhe number of hoard feet in the boasd, multiply by the cost per
board foor to arrive at the oot of the board. In this example, if the cost of the lumber was eight cents
per board foot, the cost of the boand would be (7.5 x 08} sixty cents. Lumber thicker than 1 m. can he
E JF:'I the ﬁgnru given in the tahle hy 2, 1, or 4, as the case may be. Thus, n the

e

computed by mult
example, & 2 in, § oard would econtain 15 board [leer
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LEGS AND BRACKETS
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WOOD LETTERS

Tha widik af all latters I3 Indicated In walts af ane-sivih of the height, In making up any layowt, fint defermin
tha haight =hich the letters will be. Mark this langth an a straight edge and divide ihe distance Inte slx aqual parks;
than, lay off three of four additional one-slsth tpace units. This tcale can then be uied in laying cut the width af
any lattor. Stem widihs cam be taken from the letter 1. bul can be varied to wwil. The upper alphabet is best
made from -inch thizk mateelal, Black llnes Indlcate groaves cut ta a dopth of about U inch, Corners can ba
rownded in tech letters &5 € and F il tha letter it to ttand unmupported. Thit procedure i1 usnecessary whara the
lettors are mounted on a bese. The lower alphabel can be made in any Phickness from Uy inch up. For olhar alphabet
styles, consult any good bank onm letering,

[47]




WOOD LAYOUTS [ it
[

<

ALL REGULAR OR IRREGULARE WEDGE SHAPES ARE CUT IN PAIRS I

EB{:UEUED PIECES m\
|~ ARE CUT FROM A

1 [ g

| 2

i

WIDE STOC K.
WASTE PIECE
AT "A" 15 CUT
THEOUGH CENTER

i AND GLUE-

| JOINED TO

| SECONMD PIECE
{ TO CONTINUE
CUTTING. SAME
METHOD CAN BE
USED TO CUT A
SIMNGLE CURVED
PIECE FROM

A MNARROW
EOARD. \n‘_//
e oA SYTERGL 8
MAKES TWO
PIECES LEACEIERRE,
o/ 7
o
7
. SR
SYMMETRICAL OGEE CURVES CAN
BE CUT WITHOUT WASTE FROM
WIDE STOCK-- ALSO FROM NAR-
ROW STOCK BY GLUE-JOIMINGe
&Luz
-'Iﬂlﬂ"l's E i \
CIRCULAR wmzn CAM BE CUT WITH A
MINIMUM OF WASTE BY CUTTING "HALF
MOOM" PIECES FROM MARROW s"r-:rc.l-: AND |
.."..'.u." T ~OINING TOGETHER = -

— LTI
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