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HERE are various types of
band saws. The largest of
these — the band mill —is fitted
with a wide blade and is used for
sawing logs into planks. Then,

there is the band resaw, which is  ZREF2RT
LY

uged in lumber vards and mill-
work factories Tor resawing thiclk
stock into thinner material. A
third type is the band scroll saw,
used extensively for sawing all

kinds of curved work or combina- E'HJHET
(MG

tions of curved and straight worls,
andl to gome extent for resawing.
It ig this type of band saw which

- - : EARING
ig found in the home and small I!]-LALfJE RS RT

professional shop, and the type
of machine with which this bool
in concerned, -

Construction. — All band saws
operate on the game general prin-
ciple. The saw itsell is a Hexible
band of steel, with teeth cut on
one cdge. The saw is stralned
over two vertical wheels or pulleys, hteed
with rubber tires and provided with adjust-
ments for centering the saw upon the rims
and for giving the saw the correct tension.
To prevent the blade from twisting sidewise
in the cut, and to give it support when cut-
ting, the band saw is provided with guides,
the design of which varies with dillerent
makes of saws. There are two guldes, one
located above and the other below & table
which g Atted borizontally between the fwo
pulleys. The table is Gtted with a hole through
which the blade works, Adjustments permit
tilting the table a full 45 degrees to the right,
&0 that bevel cuts can be made. A 10-degree
left tilt is also usually provided so that table
adjustments can be made.

Size.—The size of the band saw is 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 14-inch saw, etc,
Size is also sometimes expressed in terms of
the throat opening, that is, the distance be-
tween the two vertical portions of the blade:
It can be seen that the throat opening of a
14-inch saw, for example, would be 14 inches,
minus about 14 inch which is taken up by the

Hppar guide of o modern Jddnch Lband gaw, Micromater controls
perrnidf accupite ndopandent sottinig of guide plne eod blsile soppon

blade guard. Other important dimensions of
the band saw are the table size and the height
between the table and wpper guide, The table
piee in usnally proportionate to the pulley size,
baing about the same length or a little larger
on the pide than the diameter of the pulley.
The maximum distance between the table and
upper guide i usually 6 nches, which is the
maximum thickness that ¢an be sawed.

Installation.—The band saw should prefer-
ably have a contral location in the shop. A
wall position or even a corner location is quite
gatisfactory for the average run of work. Since
the band saw is used extensively for rough
cutting in making small blocks, ete, a posi-
tion close to the workbench is indicated. The
motmting for the machine can be cither a
steel stand or suitable wood bench, The band
saw table should be from 42 to 44 inches from
the floor, this being the “elbow height” of the
average worler.

Powor and Speed.—For most work arcund
the home or small shop, a ¥4 H.P. motor will
supply ample power. Only a constant-speed,
1725 R.P.M, motor should be used. The band
gaw blade should travel at a rate from 1500 to
3000 feet per minute, On a 14«inch saw, a

[3]



Above, undey

views gl Band saw showing  gqulds,

frunnion mounfing and table pim lor leveling, Relow,

birnd

viw conyeried for bell sanding.

pulley speed of 600 E.P.M. will give an effi
cient cutting speed of 2200 F.P.M. Nothing is
gained by running the machine faster than
this except where wide blades are nsed ex-
tenmively. Narrow Blades run at higher speed
will have a shorter cutting life, and will show
2 tendency to clog in the cut unless in first-
class condition

Guides.—The most commaoan type of band
saw puide consists of two square pins, one on
each side of the blade. There i also a back
guide or sopport, usually a ball-beanng wheel,
which supports the blade as the work is
pressed against it. With minor variations in
the mounting, the lower guide in identical
with the upper guide. Fig. 1 shows the lower
guide of a typical 14-inch band saw, the con-
trols for the guides and support being carried
to the front of the table.

Tilting Table.—The band saw table s car-
ried on two trunnions and is locked in place
with two satar wheels, A scale and pointer
shows the exact degree of tilt at any position,
A leveling stop pin is provided so that the
table can be quickly and accurately returned
to level position. This pin can be seen in
Fig. 2, The pin can be removed entively for
left tilt table sottings.

Sanding Equipment.- Some band saws are
equipped with auxiliary guides which permit
the uge of a narrow sanding belt instead of
the usual band saw blade, as shown mm Figs
3 and 4 below

Height Attachment.—The capacity of the
band saw can be increased to 12 inches by
the addition of sn extenmion block which in-
creastes the length of the upper arm. Longer
blades are, of course, necessary, as well as
an anxiliary blade guard and a longer guide
support bar, both mounted as before.

Table Guides.—Table guides on the modemn
small band saw include both fence and miter
gage, these units being similar to cquipment
psed on the circular saw,

Blade Fitting.—Beélore a new blade can be
fitted on the band saw, it i3 necessary to re-
move both the lower and upper wheel guards
by unscrewing the knurled knobs which hald
them in place. The table insert and table
alignment pin are removed. The tension on
the blade already mounted i 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 fitted to the wheels by reversmg this pro-
cedure, as shown In Fig. | on opposite page.
It is always best to back of the roller sup-
port when fitting a new blade, and, if the
blade is a different gauge (thickness), both
guide pins and roller sapports should be
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backed off so they will not affect the centenng
of the blade, With the blade in place on the
wheéels, the upper wheel is raised by means of
the tension adjustment handle until the blade
iz held lightly, The saw is then turned by
hand to see that the blade is centered on the
rimg of the wheels. If the blade does not
center, the upper wheel is tilted in or out as
necessary nntil perfect tracking is secured.

After the blade 15 tracling perfectly, the
saw blade is tenmioned [ully by turning the
tension handle, as shown in Fig, 2. The guide
ping on either side of the blade must be close
enough to the blade to prevent it from twist-
ing, yet they should not come in actual con-
tact with the blade. A very accurate method
of obtaining the correct clearance is shown
in Fig. 3, where stripg of paper are
placed on either side of the blade
while the ping are pressed inwards
between the thumb and first finger,
In doing this it is important that
the blade should not be pushed out
of a true vertical position, The
braclket carrying the guide pins
in now brought forward until the
frant edges of the guide ping are
just behind the gullets of the saw
blade teeth, ay shown in Fig. %
If the ping are too far forward,
Fig, 6, the teeth of the blade will
be worn against the pine; i the
pink are too far back they will not
propecly suppart the blade,

The blade support iv now
bronght Torward, as shown
in Fig. & It should not con-
taet the blade, but should be
pet about o4 inch from the
back of the blade, as shown

Balow, the band maw tahlo masge
b aeffunted wo that It fa it exact
right anglas to the histe,

[5]

Abova, [nsesdliog blade thiotigl s
ble zhkst, Drawings af lefl show all
wamentind hlade ndjustments

in Fig. 7. The blade bears
against the support only
when it 13 actwally cutting,
If the blade s allowed to
run havd againat the support
at all times, the back will
become  case - hardened  and
thix will eventually lead to
breakage of the saw,

The guide adjustments, a8
described, are the same for
both upper and lower guide,
Summarized, the various
ptope are an follows: (1)
Open up guide ping on bath
upper and lower guides, (2)
Eun blade support bacle (3)
Center blade on wheels by
tilting upper wheel an re-
quired, (4} Set blade to cor-
rect  tension.  (5) Revolve
band saw to check blade
tracking. (6) Set guide pins
inward to thickness of blade,
with correct clearance, See
that pins do not push blade
sidewise.  Lock guide pins,
(1) Bet guide pin braclket so
ping eome to bottom of blade
teoth. (&) Set blade supports
with s inéh clearance. (%)
Checl settings by revolving
saw by hand.

The final step is to replace
the table insert, alignment
pin and pulley puards, after
which the saw is ready for
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be dressed down with coarse sand-
paper, When the tires are badly
wormn, or, if they stretch and refuse
to stay in place, new tirez should
be fitted. A new tire is always a
very tight fit—t must be clamped
at one position at the rim and then
gradually worked on with a screw
dover, &8s shown in Fig. 3. A thin
coat of shellac or glue can be osed
but is not egsential

@®
INCORRECT]
TRACKING

Blade Teonsion. — Some saws are
not fitted with a blade tension scale
and must be tensioned by feel A
simple method of doing this is to
sdjust the upper guide well above
the table, as can be seen n Fig. 4,
and then fAex the blade asz it is
gradually tghtened. A properly ad
justed blade shouold have a flex of
about 4§ inch in a 6 inchk span
Avoid overstraining — the main
purpose of tensioning is simply to
supply tension to drive the blade.

INCORRECT
ALIGNMENT

BAND SAW FAULTS

Commors band saw fauits ave shown abewve.  Right,
tifting a oow tire, Botiom phoiy thows tlade lezaloping
without the ome of (enaion scake
aperation. The alignment pin should be gently
tapped in with a hammer, as shown in Fig. %

Adjusting Table.—The table must be at nght
angles to the blade when it is in a normal
level position. Cheek should be made with
an accurate try square, as shown in Fig. 10
on the previous page. Adjustments are made
by means of the stop screw under the table,
torming this up or down until the table, when
it rests agzinst the screw, is at right angles
to the blade, After the tahle has been checked
Jevel, the pointer should be set to zero.

Band Saw Faults,—Mechanical faules in band
gaw operation are largely concerned with the
guides and blade sppports. Fig. 1 i= a common
trouble—too much wheel tilt will cause the
blade to ride hard against the support. This
heavy mubbing action will caseharden the
back edge of the blade and eventually lead to
blade breakage. A similar rubbing action oc-
curs when one guide is offset from the other,
as shown in Fig. 2 Both of these fanlts can
be avoided if the supports and guides are
backed off completely at the time the blade is
installed. The blade i3 then tracked in the
center of the upper wheel, after which the
blade supports are advanced to just barely
touch the back of the blade. The fanlt shown
in Fig. 2 can be avoided if the blade is strained
just a bit more than required previous to set-
ting the guide pins. The wtifl blade will then
resist side slaft

Fitting A MNew Tiwe.—Tires on band saw
whesls will last indefinitely if kept clean. After
long use they will score slightly and should

rai



BAND SAW
Blades

BLADES ased on the small band saw in-

clude widths from 4 te 3§ inch, all of
which are konown collectively as narrow band
saws, The favorite width i8 14 inch Thin will
do all kinds of curve cutting, and is slso
satisfactory for the average run of straight
cuts encountered in variety work.

Blada Specibications. —Band saw blades are
made in numeroun teoth patterns, and also
vary in the thickness and amount of set, The
thickneus of the Blade avorages .001 inch for
each inch diameter of the wheels on which it
is to run. Thus, a 14-inch band saw would
take blades 014 inch thick, Mowever, both
thitner and thicker blades are olten vsed. The
set of the blade averages 005 inch on a slde
for 14 inch blades, this being increased about
001 inch for each wizre wider to give a 3§ Inch
blade a set of abowt 010, Here, again, there
are numerous departures from average values
MNarrow band saws will have four to seven
teeth per inch. It will be noted in the upper
drawing that there ix a diffesence between
points per inch and teeth per ineh. There is
always one more point than teeth—a [ive-
tooth blade has six points per inch.

The two most pepelar tooth styles for
sawing wood are the standard and buttress,
as shown in bottom drawing. ‘The buttress
pattern [n also called skip-tooth because that
is exactly what happens in the blade forma.
tion—every other tooth ig skipped, a5 can be
seen in the drawing. In both styles, a thin
blade with light set is best for smooth cutting,
while maximum cutting speed and fresdom
from binding is obtained with a thick blade
with heavy get.

Folding the Blade.—Band waw bladen are
folded in thirds. This is done by grasping
the blade firmly as shown in the center
drawing. Note carcfully how one thumhb
points up while the other points down. The
drawing shows right hand with thumb up,
but many workers prefer right thumb down
and left thumb wp. Either way, if you twist
the blade—don't let it slip or turn in the
hands—it will almoat aotomatically fall into
three loops. Note that the right hand turns
away [rom your body, and the left hand
towards your body, as shown by the arrows
in the starting position.

In any siyle ol band saw blade, there b5 always one
misre politperdnch than lesth-per-lach,

< GEALPED MEAN CERTER
AND PRESSED WITH THUMAS

Ind FOLITION

Abive, hew do fold die blade, Becrel [8 siaring hand
posifion, with one Unemb up and e other down,

Below, a thin blade with lgh! sef cuts smootl bl
alow; heavy sei hisde outs fast bal coarse,




Two boards clamped in a vige con be wsed
dor occasienal =xw Hling, Other Hling
devices are thown ln Tiga. 2 and 2. Filing
should be sguare acrors blsde, as shown,

5] néuw:-

Filing.—Home craftsmen sel-
dom bother with sharpening band
saw blades gince professional con-
cerns do this work at a nominal
price {about forty cents), There
iz, too, the fact that a brand new
blade costs just a little over a
dollar. However, it iz usefol to
know the sharpening technique
since oo occasion you may fnd it necessary
to tonch up a worn blade,

The first requirement for sharpening is
same kind of vise to hold the blade. A good
enough emergency wvise can be made by
clamping two boards in a bench vise, as
shown in Fig. |. The boards can be hinged
together i desired for more convenient han-
dling. A shallow rabbet at top for the blade to
nest in paves time in adjusting the blade
Purchased vises are shown in Fige. 2 and 3.
It can be readily seen that the style with
wheels greatly simplifies the set-up. For light
touch-np fling, it is practical to do the work
with blade mounted. as shown in Fig. 1 en
opposite page. This iz handier if the blade i=
turned inside-out and remounted with the
teoth facing up. Three strokes across each
tooth will make & world of difference.

Filing is done straight across, az shown in
Fig 4, using a triangular saw filo. These files
have corners of 60° included angle, and this

(8]

exactly matches the 60° tooth
shape. A 7-in. slim taper tri-
angular file is suitable for most
blades. A slight rounding at the
gullet (the corner between face
and back of tooth) iz essential
to guard against cracking; this

‘o

"‘""1‘..7#'"“1;.:—"{{:- > 1'1,.!":"'#"
CORRECT (3) ?%F;ECTL\

LINE OF SET
PARALLEL TO BACHK

Setting shouwld be done provious fo [ling and shoold
be paralial with fthe back of the blads.



= automatically provided by the slightly
rounded edge of the file. A slight amount of
hook, Fig. 5, is usupally desirable and is ob-
tained by slightly tlting the file. The file cuts
both face and back of tooth oo each stroke
although pressure is normally directed against
the face of tooth and most of the actual re-
moval of metal ix from the face. File strokes
ghould be counted; three or four strokes on
each tooth are wswpally enough. Best results
are obtained i the filing is done from both
sides, that is, you file svery other tooth from
one side of the biade, and the skipped teeth
are then filed from the opposite side. Purpose
of this is to equalize the slight burr turned
over by the file; this condition is a common
canse of lzading on some factory-sharpened
blades hRled ane-way only.

Setting.—The saw may be fled several
times before it needs setting. Very few work-
ers set their awn blades unless they have the
special equipment needed for this work, Set-
ting is required for clearance—the teeth must
cut a kerf wider than the blade to prevent
binding; as shown in Fig. . The set should
be not more than half-way down the tooth,
and must be parallel with the back of the
blade. as shown in Fig. 7. Filing should fol-
low setting in all cases. If the teeth are fled
firnt, the set will destroy the face angle, as
shown at A in Fig. 8. When the teeth are
filed after setting (the proper wav), the face
angle of teeth will be square across as it
should be for clean cutting, as shown at B
Fig. 8. Teeth can be set with an anvil and
hammer, or with a plier-type of saw set. the
same device used for setting hand saws Thick
blades require more set than thin blades. In
mast cases, a similar blade will be available
far inspection and the amount of set can he
determined from this. Tf you want a blade
for free cutting on sharp curves, the amount
of set shoold be increased. Blades with mini-
mum set will track better on straight cuts, but
will bind on curves. A very light side jointing
with a fine abrasive stane when the blade is
mounted and running is sometimes desirable
to equalize the et

Soldering.— This iz another Jjob which most
home craftern seldom bother about in view
of inexpensive professional service. Factory-
joined blades are usoally butt welded, giving
& clean, strong joint which is practically in-
visible. However, small shops doing this work
osually. employ silver solder. A homemade
sct-up for this work is shown in Fig. 2,
contiisting of a heavy hinge with center hole
fastened to 8 wood guide board The blade
should be ground equare at the ends and then
beveled for a distance of otie tooth se that
when lapped the joint forms a single tooth,
With the blade in the clamping fig, the joint
is painted with a golotion of barax crystals

Touwchop fling with blade
mouiied in reversed, feathk-
up  positon s
Halaw,

practinal,
aslup for  silver
=oldering,

dissolved in water. A piece of silver solder
a trifle larger than the lap is then placed at
the joint The jig is clamped to hold the blade
i alignment. Heat from a blowtorch is then
directed at the joint and held until the solder
melts and runs. Excess solder is removed by
grinding so that the blade is of the proper
shape and thickness. If the work is properly
done, a soldered blade will work nicely al-
though a slight amount of “bump” iz almost
inevitable with this type of joint

9]
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lightly, The pressure of a single finger on the
end of the worle will cause the blade to cut;
when more pressure than this is required, it
in a gign that the blade ia dull The feed hand
should not choke the work, but should be
held at a reasonable distance from the blade
This gives much better control of the cut
and will result in smoother operation than
when the work is held cloge up and fed in a
niggling manner.

Fundameatals of Cutting. — Certain funda-
mentals of cutting, as pictured and described
on the opposite page, must be thoroughly
learned by the operator. The application of
these elementiry principles ghould be almost
second nature—as much a part of the opera-
tor's meontal processes as the fact that he
should not stick his fmger into

IVE ANY man a band saw

and a pece of wood and he
will turn out a creditable piece of
sawing on the very first try. The
operation ie safe and simple, and
does not present the hazard, bath
actual and mental, which is pres-
ent in the operation of a circular
saw, All vou do iz saw. However,
there is a bit more to it than that

the blade

EHect of Lead.—If a picce of
wood is pushed squarely imto
the saw blade, it should be cut
in 2 straight line at right angles
to the blade. Often, however,
the blade will pull to one -side

Top, proper werkiog position. Dlagram
shows effect of Mead and pholo below
shoirs yemedy by honing,

You need “know how™ to cut
cortain types of work, and it takes
lots of experience belore you can automatical-
1y do complex curve cutting without running
inte numercus booby traps where you get
trapped at the end of a cat and have to saw
ar backtrack your way out to free the blade.

Position of Oporater,—Il the operator is
right-handed, he will naturally take a position
directly behind the left side of the table, as
shown in Fig. |. He will use his right hand
to feed the worle to the saw blade, while the
left hand will be placed zlongside the work
to act as a guide. This position is not arbi-
trary—it can be varied to suit the work and
the operator’s natural style. The hand along-
side the work more or less guides the work
by means of rgide pressure. Side pressure
against the biade should always be gentle
The feed hand should not jam the work
forcibly against the blade, but should be fed

A

or the other (lead), making it necessary for
the operator to adjust the feed accordingly
Thus, in Fig. 2. the blade leads to the right,
making it necessary to swing the feed hand
to the right in order to follow a straight line.
Lead is caused mainly by two things: (1)
Improper metting of guides, (2) Improper
set of saw blade. After checking No. 1, the
fault can be reasonably laid to No. 2. Sawing

[10]
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Use the Right Blade: Use this mbio, For ex
ample, a 3j-inch blade cannol cul a cirele less than
1%-inch radius, [n asctoal work, il iz best lo waork
one size amaller.

Break wefy Sbort Curtes: Whenit is nocessary
fo male a wide Blade go aroond & short curve, bresk
the cut info a nomber of shorier langenl cots; or,
eliminate twisting strafn by the use of radial cuts;

TUTHIHG HOLES
FADL WITH
BAQETISIMNG
CHISEL

Woateh Feed Direction: meatally follaw the path
ol the cul befere sctually cutting the work. Many
piecer of work will swing in =zuehk @ fashion as fo
kind agains! the upper arm i not starfed properly.

Use Turning Heales: Time can be saved B round
turning holes are drilled and sguare furoing holes
mortised into the work belore band, sawing. Dse this
methed for short corves with a wide blade.

ALK

I,t' —.._-; I

RSETERE

Make Short Crits Fivst! Whers chaice of starting
painis iz offered, make the shorfest cut tiest. Back-
tracking ouf of the short cut can bo done much more
quickly than backing cuf of a long caf,

Backerack on Cormers: Very marrow grooves
must be “oibbled"” a5 shown at A, B, C, On other
inside corners, cuf to the corner and then backiesck
te load the blade over to second line,

Break wfr Combination Cuts: combination
cnts should be broken Into & number of smaller cols.
The disgram shows a typical example. Study each
piece ol work to detormine simplest methed of cutting.

=
)
I
|

-~

Rowugh vut Complex Cuts: where euts are
complex, start at one end and folfow s much of the
line az pessible ono the first cud, then go back over
the work and complete the smallor cots
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along the side of a nail, riding one side of
the hlade deep and vight in the guides, or
poor filing will result 1n a saw blade which
ig dull and poorly set on one side while the
apposite side 15 sharp and fully set. Cuotting
with this blade, the sharp wide does not cot
in a straight line but leads off. Where the
lead is slight, it can be remedicd by lghtly
honing the &ide of the blade with a fine stone,
as ghown in Fig. 3, page 10. Honing is done
anly on the sharp gide of the blade (the side

L :
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AR, R _mwv (SEE W LERD S
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that leads away from the line). It should be
noted that this is a negative approsch to the
problem smee it is aimed at making both
sides of the blade equally dull. Howewver, it
will often correct a blade which leads badly
from being set too heavily on oné mide

Washboarding. — Every tool leaves its mark.
The mark of the band saw is a roughly cor-
rugated sarface somewhat resembling an old-
[ashioned washboard, Fig. 1. and from this
similarity comes the term “washboarding™
as applied to the cut surface of the work.
Lilke other machine marks, washboarding can
b milil or it can be so pronounced as fo malke
band wawing impractical lor certain work.
The prime cause of washboarding in found
in the set ol the band saw blade—a blade
with heavily set teeth will always washboard
more than p blade wath light set, Any machine
vilwation increares the fawlt. Any wood with
alternate hard and soft grain Chr, yollow
plie, cypress, etc.) will show more washboard
than a wodd ol uniform density. Generally,
il you want a wmooth cut, you use a blade
with Light set, honming it lghtly on both sides
i necessary, This wall redoce the culting
speed and also the freedom of the blade in
the cut—but 1t will cut smooth, On the other
hand, if wou want a blade for fast, rough
cotting, a normal to maximum amount of
get should be used. Diagrams in Figs, 2 o
5 lllustrate various points regarding the set
of the band saw blade

Weood Grain Direction.—A band saw blade
will cut freely acroor the gram ol the wood
and will readily follow a marked line. When
the cut is with thr graim, the blade cuts
dlower and tends to follow the grain rather
than the marked line. The beginner Gonds this
oul in its entirety when he cuts his first circle
from =solid wood, Fig. 6. since the circular
cut represents the full range of grain di-
rection. Because cross-grain cutting is a Hetle
casier to do, it follows that the start of the
cut when sawing a circle shouold be in the
cross grain, Fig. 7. Done m this fashion, the
clean-up cut is across the grain of the wood
where the blade action is at its best. The
poorest place to make a clean-up cut is at
45 degrees to the grain—don’t make the mis-

[12]
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take of starting a circular cut in the
end grain but leading in so gradi-
ally to the cutting line that the ac-
tual clean-up cut will be on
quartering  grain.  Avoid run-outs:
the Beat band sawing is a continuous
cut, I you must run the blade out, s
make the run-out on  erods-grain
wood rather than with-the-grain or
quartering the grain where it is more
difficuli ta make an accurate pick-up

7

Interferance of the colums reaults in many booby taps s band

ol the cut. This matter of wi saw work, Disgram above shows how a lang corner cotoul b
H;h‘.l:ill direction 8 not toa i|'|'|i:|ng'1.;l1|rI mividd. Nelow, wrong alde maiking prevanls culting,

and 1.1-{||rt than circle-cutting where it iy cnxily mAET G

applied, need not be observed too closely, =

Booby Traps.—Eand sawing is simple—all
yvou do is saw, Stll, to watch an cxpenenced
mill hand worling alongeide an average home
craltsman, it iy obvious that the craftsman
has: much to learn. One of the peculiar (ea-
turen ol band saw h‘i.':hl.‘luiur i that Fou can
do the job “all wrong” and still tum oot all
right—you mimply saw your way out and
atart over, A typical example ig the “long
and shore” cut, Obviously the short cot should
be made first, but if you do the job wrong
and start with the long cut, it iz simply o
matter of back tracking a bit and sawing oul
—you lose ten or Llteen peconds and vou
waste a few sgoare inches of wood, Figs, 2
and 3 show that it i not always possible to
malke the short cut fiest because of column
interferetice. The least waste of wood and
fastest cutting in this case is done by maling
the short cut on a curved line, followed by
the long cut and cleaning up with the troe
short cut on the hne,

The classic of many traps in band sawing
ig the cut-out ¢orner, as shown in Figs, 4 to
7. It will be noted that if the work iz marked
on the wrong side, vou can't make the short
cut first, and you can’t make it last, cither—
you cant cut it at all! The remedy is to
stop the job and mark the work on the proper
side to permit sawing, Band saw booby traps
fall in two general types: (1) Wrong feed or
starting position, as shown by the example
on page 11, (2) Wrong side marking, as de-
seribed in the case of the cut-out corner. The

T ‘I
n-l-n‘.o-lt' rvr/

i.r'ar cav wor
_MANE

=
._h‘[hﬂl

"

first 1u the casiest {0 remedy since it takes
just a few seconds to back track or saw your
way out; wrong side marking is more an-
noying since the worle must be re-marked,
often a time-consuming job. Many jobs in
the latter class can not he sawed from one-
gide marking alone but must be marked on
both sides of the worlk, While both cases
could be illustrated with nomerons examples,
it iz doubtful whether any specific rules could
be formulated covering all cases or whether
such examples and rules, if given, conld be
carried in the mind of the worker and ap-
plied to the job. The whole thing reduces
to a matter of experience and the ability to
see in the mind and without conscious cffart

[13]



TURMING
HOLE

fabs,

Screll saw with e bilede cots @ amoother edgs and
ir offen more prastical altboaugh
han the same job

congiderably =lowar
cui o the band gaw,

(®)

///_\ STRAIGHT T CURVE

Good layout of band saew work maves Jumber and spesds the
Beat cysiem of cutllng parts i3 0 roogh saw and then

nail parts logeiber for culting in gne operation,

the band saw cut before it = made. Eighty
percent of all band saw work can be cut
without difficulty and without thought as to
whether or not the cut can be made. For
the rest, the most practical attack for the
beginner i to start sawing. Some few hooby
traps may irk you =o much you will learn to
avoid them; athers you will do hit-and-miss,
right and wrong all your life without too
mach waste of e¢ither ime or lumber

Layout.—The laving out of band saw work
is worth careful consideration. Other than
the annoyance of wrong-side marking as pre-
viously described, there is the matter af sav-
ing wooil, simplifying the job or doing better
work. Fig. 2 is an example where considera-
ble wood is saved by marking the two U-
shape pieces on a single board, However,
since the layout is a close fit on the wood
stock, it is necessary to mark both pieces
and then saw out sepacately. A beétter tech-
nique 18 shown in the example in Fig: 3
where the wood stock is sufficently large
to accommaodate two picces with 3 Hitle to
apare, In this case, one pioce anly is marked
and the work in rough-sawed to free this
piece which is then nailed to the second piece,
Fig. 4. for catting both in one operation.

The nailing together of duplicate parts as
described is the approved method of cutting
similar pieces. MNot only do you save time

el SRS
CU TS TIAD
IOENTICAL

'_-";r:m
"

Owg PIECE OGEE

Erock layoul tri pave lumiber, Disgram at il shows
method of ezt urve fream strasght bodrd with-
oot wanle, Abowe, nufting symmetrical oges skape.
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bt you get two parts which are exactly alike
The work should rom nailed togethor Lor
any clean up sanding operation on belt, disk
or drum which may be needed, Simce sandimg
of intricate cutouts s a time-cansuming bus
ness, it s worth noting that single sawing of
duplicate parts 15 gometines preferable, The
photo shows a typical job example.  Here,
the two sides of a duck rocker are marked
and cut separately on the seroll saw uging a
e blade. Time and accuracy lost
single cut method are compensated by the
[act that edges sowed with the hne serall
saw blade require very little sanding.

by the

Straight te Curve.—A atocl layout trick s
the catting of a curved piece of work from a
stragght board, as shown tn Fig. 5 Since it
actually amouonts to bending a straight hoard
to any required curve, the savings in wood
i often considerable.  Mechameal require-
ments consist only of the fact that the board
used for the job must be sulficiently large
to accommodate one edge of the curve, as
shown in top deawmg, Fig, 5 The work s
band sawed on this line. The two parts are
glhued together and the second curve iz cut

Ogue Shapes. — Symmetrical ogee shapes
consist of two identical corves reversed, As
such, two picces can be made with a single
saw cut from a sgingle board, as shown in
Fig. 6. In another method involving narrow
stock, one cut across the board makes the
full shape, the part cut of being gloed in
position, as shown in Fig. 7.

Band Saw Safoty.—The band saw is a safe
machine. Accidents szeldom happen, and the
few that do occur can usually be traced to a
dull blade., It is a strange situation but it
iz the dull tool that cuts vou. A dull cutting

High guolde serves no
wEelnd purpose and ¥ &
dafimite  lasard Lt
common canie ol band
siw accldents iz heavy
fesd presyure @n oa ran
oul  saw Below, low
guide gives posilive
protection it the feed
hand showld wllp  lor
ward Inte (he Blade

eilge on any
hand pressure i needed to Teed the work,
The greateér the muscular tenoon, the more
likely wou are to slip amd the less control
yvou have to step the glip alter it happens,
With a sharp blade on the band saw, one

power ool means that more

tinger can malke the feed, There s no mus-
cualar tension, hepee little tendency to ship.

In all tool operation, safety g simply the
removal of any elemeont of chance. If you
work with a high guide, Fig, 1, you expose
yoursell needlessly if your hands should ship,
Even the common guide setting an inch or 5o
above the work, Fig, 2, does not give com-
plete pratection, bat if vow set the guide
14 to Y4 in. above the work, it is almost im-
posgible to contact the blade even if vour
hand should shp, Fig, 3.

The few accidents that occor in band saw
operation are nswally the result of poor hand
position m combination with a heavy feed
pressure. The slip invariably occurs on a
thin run-out cut, as shown in Fig. 2. What
happens is that the work soddenly frees itgelf,
and the feed hand pressing heavily on the
work skids forward into the blade, The rem-
edy—dull blade or sharp blade—is simply a
matter of keeping vour hands in the clear.

[15]



STRAIGHT
CUTS

tc-i,’;: Ll

AI.THGUGH ;t:imﬂtil}'
a curve-cutting ma-
chine, the band saw does
excellent straightline
work and is a favarite
for many jobs involving
straight cut-offs. In most
cases, work of this kind
is guided. that is, it rides
a [lence or miter gage.
Since thiz does not permit
compensation for laad, it
is important that the blade
have sufhcient and equal
set to track properly in
the cut
Top, cwiting dowel mock, Ne-

Iow, exten=iofn wood table can
be grooved to ke miter gage.

Cut-offs.—Cutting-off with the band saw
makes use of the miter gage to guide the
worlk. Various stops are employed to set the
length of the cut-ofi. In Fig. 1, for example,
the side of the rip fence ix the stop; Fig. 2
shows the regular miter gage stop rod being
used, When the band ssw s hAtted with a
ripping fence but not a miter gage, good
cut-off woark can be done by guiding a wood
backing block along the fence to project the
work mta the blade, as shown in Fig. i
Anaother system is to fit a wood table beyond
the regular table, Fig. 4, and groove this to
take the miter gage. Similar to circular saw
work, wide boards can be crosscut by revers-
ing the gage, as shown in Fig. 5 All of the
cut-off operations shown can be done equally
well with the band saw table tilted to any
desired angle

A weakness of the band saw for catting-off

operations % that long work can not be cut,
that is, on a 14 in. band

saw, it is impossible to
make a2 15 in cutal be-
cause the work strikes
the supporting arm. About
the best that can be done
in sawing a long board in
two is 1o make two cres-

Drawings and phofos shew var
brus metbhods of arisg the band

saw for making sgoare cutalis

[16]



cent shape cuts, pivoting the
work at the supporting arm
and swinging it into the saw
blade, cutting from beoth
gides. This system wall cut
an # in. beard in two with
lesa than 1 in, waste on each
piece. If the cot 1s worked
from one side only, the
pivoting action 1% mMore pro-
nounced and will show a
waste of abont 234 in. on
ecach piece. Boards under &
in, wide can be crosscut by
standing the work on edge.
Thiz method should be used
whenever possible becanse
of the small amount of waste,
Cuts made in this manner
are, of course, in-the-rough
only, and the cut ends will
require cleaning-up with a
second sQuare-across cut.

Angle Guides.—A practical
method of making long cut-
offs without threat interfer-
ence is fo twist the blade.
The best method of doing
this is to grind the guides,
an angle of 20 to 25 degrees
being the most practical. Fig.
1 is a plan view of the saw
with the guides ground at o
20 degrees, thereby twisting
the blade ocutwards by the same amount. It
can be seen that work about 4 in. wide can
be cut sgoare across without interference.
By backtracking and cutting from both
gides, an § in. board can be cut

The angle guides are needed only for the
top guoide, the bottom gnide being backed off
completely. However, both blade supports
are nsed. Since the 14 in. square guide pins
are teversible, zll youn have to do is grind
one end of each; vou can then use them
square or angled as desired. Narrow blades
work best with the angle guide. No adjust-
ment of the tracking or tension is needed.
Fig. 2 shows the angle guides being nsed to
crogscut a 4 in. board in one pass,

For occasional work, the simple set-up
shown in Fig. 3 does good work. All vou

Angle guides zolve the problem of making a sguare crosscof in confer
ng board, Top photo shows biade fwisted wilk guides ground o an
angle;

er photo, blade twisted with basehoard.

do here is run a bascboard through the saw,
and then twist the baseboard after backing
off both upper and lower guide. Both hlade
supports are used, Twists up to 30 degrees
can be used with a %3 in. blade; Fig. 3 shows
a 6 in. wide board being cut square across
in one pass. The clamp holding the twisted
baseboard should be located far enough back
g0 that the work will not strile it at the end
of the cut, as can be seen in the photo. When
osing this method of angle sawing, it will be
found that the blade gradually tends to sqguare
itself since it is at all imes rubbing against the
side of the base block. However, the twist will
hold for sewveral cuts. Metal puides will, of
course, hold the angle permanently and can
be used in connection with the miter gage re-
set to the same angle.
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Band saw (9 escellant lor e
miwing coraerd of furming @
s aren. Right, diagonal ripping

Ripping.— Ripping is
done with the use of the
standard band saw fence
As in all other guided cuts
done on the band saw, the
blade rust be sharp and
have a good amount of
wet to allow free and accusate
tracking. Cuts can be square o
beveled aw desired in a range
from 90 degrees (square) to o 45 degree bevel.
Fig. 1 is an example of bevel ripping. the
operation being the removal of cornecs from
a turning square previous to turming. The
band saw s excellent for this particular job
gince smoothness is non-essential. Splitting
a sguare length of wood in two, diagonally,
an shown n Fig. 2, is another aperation well.
sulted to the mechanics of the band saw.
This operation is commonly used in preparing
glue blocks. Here, again, the cut need not
be smooth since the diagonal surface does
not make contact when used, Hecause of the
alight clearance under the fence, the lence
can be set to exactly halve the work without
coming in contact with the blade.

Marking Squares tor  Turning.—Hardwood
turning squares can be marked on the band
saw by making up a suitable vee block, run-
ning 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 wee
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 Fig. 3
Two diagonal cuts. about '4-inch deep are
made, the intersection marking the center
of the work while the cuts permit ready entry
ol the spurs al the live center,

Ripping Thin Work.—Where a wide piece
of work is to be ripped into thin strips, the
band saw should be used to take advantage
of the thin saw kerf, Fig. 4 showsd a job of
cutting lace moulding, 1/16 inch thick, from
a thick pre-formed plece. Almost twice as
many pieces can be obtained as would be
posgible with circular saw ripping. The bew
blade for this kind of work is 1§ inch wide,
and it should have a normal amoant of et
Smoothness of cut is important, which can
be obtained with minimuom set,
but the set must be perfect to
pssure accurate tracking. A
mitkd amount of side hon-
ing will make the aver-
ppe blade suitable for
jabe of this lind, Track-
ing should be checled
on scrap stock Some-
times it will be Found
that tacking is better
when the fence is used
on the opponite side of
the blade

Abore
of live oenter
stock when cipping ibhin moulding

kerfing hardwood rturning stock fo fake spurs
Bejow, marfow band maw ker! Daves

[18]
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Ripping Round Weark.—The ripping
of round stock is always dithcoult,
and often it will be found that the
band zaw does jobs of thiz nature
better than the circular saw. Figs
1 and 2 show a good set-up for split-
ting dowel stock, The wedge in the
saw kerf allows setting of the ng o
take the dowel stock with a moderate
push fit; metal ‘strip behind blade
keeps the wark square
and prevents spiraling.
Larger rounds of wood
or plastic are easily
ripped with the use of
a vee guide, as shown
in Fig. 3. In both in-
stances, the guide is set
up sqguare with the blade,
which is azsumed to be
in good enough shape to
allow accurate trackimg
without compensation

Hight, vee kiock 8 oeeiul
for splittimg rounds, Below
honsed round iy sazy to cul

[12]

Small hall-roupnd InE-l.'lIEij:'rl,r‘a Can
be mide by wpliling dowel
miock with thiz slmple [ig.

for lead.

Another operation in
cotting round stock is the
slotted end, as shown in
Fig. 4. This type of cut
can be easily made by
making up a square block
of wood with a hole bored
lengthwize through it to
take the work. The shape
ig then marked on the
square block, after which
the rounded end is worked
by drilling a hole through
the block and work, The
band saw cuts through
combined block and work
completes the job, Fig. 5
The same jig can be used
for a number of piecen
since the removal of part
of the guide on the hrst

sawing does not destroy the guide marks.
Where the nature of the work daey not justify
this set-up, good work can be done by clamp-
ing the round stock to the side of a square
board. Sawing is then done by eye, but the
square board keeps the round from turming.
Thin method ik aften used for splitting a short
length of dowel stock, the dowel rod being
mailed at either end to a Aat piece of wood to
keep it from turning. Another example of
using a form block for cutting is shown on
page 58



A Blade which lends o lead can ba wsed swecessfully
with pivet siyle aof rlpping gqulde shewsn above. Bottom
phote shows ahort fence and hold-in,

Resawing.—FResawing is the operation of
ripping a thick board into two or more thin-
ner boards. It gets it= name from the fact
that the board was originally sawed a ceértain
thickness; any additional ripping i simply
sawing again, or Tesawing. It is a job which
the band saw does better than any other
machine, and with less power. Cuts of this
nature are best made with some form of guide
or fence to keep the work in proper relation
to the saw blade. One of the simplest guides
ig the pivaot block shown in Fig. 1. It cin be
used on either side of the saw blade as de-
gired. The guide is sct opposite the blade and
at the proper distance from it to cut the
thickness. required. A pendil mark on the
work is an aid to cottng. although with a
little practice the sawing line is eamly ganged
by eye. Assuming that the guide block is on
the outer half of the saw table, the work is
held tightly agminst it with the left hand,
while the right hand makes the feed. Any
leading tendency of the blade is ensily cor-
rected by turning the work slightly as rce-
quired. A slow feed should be used until it
it seen that the blade is tracking properly;
after that, the feed can be as fast ag the cut-
ting action of the blade allows.

Instead of using a pivot block, some work-
ers do good resaw work by simply using the
thumb af the left hand as a pivot point, as
shown in Fig. 2 This method of working
is well-snited to conventional ripping cuts;
alsa, it is often used for the band saw cut
when the work has been previously sawed
from both sides on the circular saw.

Another set-up for resawing is shown
Figs. 3. 4 and 5. This makes use of a short
fence, which can be fastened to the regular
band saw fence or to a longer piece of wood,
as shown The short fence provides more of
8 guiding action than the pivot block, yet iz
not so long as to entirely prevent a slight
ghift of the feed direction to compensate for
blade lead. A spring hold-in made of wood
is. gphown. This is eszential in any resawing
operation where the length of the work makes
it impossible to use the left hand as a hold-in.
The spring should be centered in line with
the front of the blade, Fig. 4. If placed too
far back, Fig. 3, it binds the work; if placed
too far forward, it tecds to push the work

THE SP%HI&
SHOULD BE
N LINE WITH
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out of line, If it is found that the
short fence does not have enough
pivoting action to adjust the lead of
the blade. it can be rounded slightly
or made shorter.

Fig. 6 shows the use of the stand-
ard band saw fence in a resawing
operation. This set-up 15 usually
practical, especially if cuts are previ-
ously run in on the circolar saw,
Fig. 7. The fanlt of the long fence
iz a5 mentioned several times previ-
ously; it does not allow a pivoting
action of the work to compensate {or
lead. However, with a blade in good
condition and adeguate set, the long
fence works perfectly.

The best blade for resawing is a
awide biade with coarse igeth and
a generous amount of set. On a 14-
inch band saw, a ¥4 or 34 inch wide
blade should be used, It can be eas-
ily seen that a wide blade has much
more “rudder-action” to follow a
straight line than a narrow blade.
Coarse teeth—four or fve to the
inch—will give a good action with-
out clogging. A gencrous amount of
set is absolutely essential to free
cutting and to prevent the blade
from jamming in the cut. Jamming
in a resaw is a headache—vou can't

go ahead and wou can’t back out Tf this
should happen, stop the saw. Drive a taper
wedge intg the saw kerf at the end of the
board, and then pump the board up and down
to release it from the blade. Where extensive
resawing iz being done, blades specially suited
for this work should be used. A skip-tooth
or buttress blade, %4 inch wide and with 3 or
4 teeth per inch is recommended for hard-

Hesawing with the wse of reguler band saw lence iz practical
writh a coarse sel, fres-running blade. Photo below shows a long
Iype rezaw fence fifled with hold-in springs.

woods, Sofltwoods show more tendency to
clog the blade and are best cut with a similar
blade with Z or 3 teeth per inch. Im conven-
tional pattern blades for resawing, the hook
angle of teeth is usnally from 20 to 30-degrees.
In all cases, a generous amount of set 15 an
absolute “must.”

&till another type of guide for resawing iz
shown in Figs. § and 9. As can be seen,
this is a long fence style, but s combined
with spring type side pieces to allow a mod-
erate amount of movement to adjust for lead.
Identical guides are used on both sides of the
work., Once set up, this type of fence does
excellent work and is particularly suvited for
long runs.

The maximum capacity for resawing with a
T4 hop. motor is about 6 inches, which matches
the mechanical capacity of the saw. When the
band saw is fitted with a height attachment,
it i3 mechanically possible to handle 12 in.
wide lumber, but the %4 h.p. motor will not
pull the cut unless the work is previously
kerfed to a depth of 2 in. or more on each
edge.

[21]



CDMP‘QUND CUTS in band saw
work indicstes cutting from two
or more sides. The most common

example is the cabnaole Ieg, but cuts
of this pature are used in o wide
variety of jobs.

The Cabriole Leg.—The stock for
the leg must firat be jointed perfect- 1|
ly square. It can be seen that il the |'|
original square of lumber is nat true,
neither will the band saw cuts be [
true, After jointing, the leg pattern
is laid out on two adjoining sides of
the wood, as shawn in Fig. 2. A
cardhoard pattern in vsually used to
trace the outline.

}

The work can now be taken to the
band saw where the two cuts neces-

Drawiag shows varoits flens in oomf-
timg ithe cabriole leg; |oints and
dedignr are shown o page opposie

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 frst and then fit the ears.
The ear iz first cut to the re-
quired profile shape, after
which it is glued in place and

g adal 1
SRR

i
!
JJ |
gary to form one of the complete :

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 arder to give the wark a base and to restore
the pattern markings, The nails nsed to (asten
the waste cuttings should be placed in such a
position that they will not mar the leg. The
second profile shape is now cut. From this
stage the leg is finished by modeling the front
and rear cormers. This can be done on the
shaper, but for the average homeshop job is
usoally done with a spokeshave or other hand
tool

rounded to the same curve as
the facing side of the leg.

Figs. 5 and 6 show the manner ol post
blocking stock for cabriole legs. This method
of working is frequently used. since it is often
difficult to secure a piece of fine cabinet wood
sufficiently large to take in the full shape of
many styles of cabriole legs. Working in this
manner, the necessary blocking is first ghoed
in place, taking care that all joints are tight
and clean. The pattern 15 then laid out on the
two [lat adjacent sides, and cutting proceeds
as already described. For quality work
the wood stock should be fairly well matched

[2z]
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for color and grain. If the job iz done
properly, the post blocked cabriole leg has
every appearance of being cut from solid
stock. In fastening the leg to the framework
for which it is intended, any common joint
may be used. As in all aother forms of cabinet
work, the mortisg-tenon joint is the strongest,
but equally good results can be obtained with
dowelled or glued-znd-screwed butted joints
Typical joint construction and leg designs are
shown in the drawing on page 23. The [oot
of the leg is sometimes turned, as indicated
in the drawing. This is done after band saw-
ing. The lathe mounting also provides an ex-
cellent device for holding the leg while model-
ing is being done

Curvied chs.-—.ﬁ.:ﬁ attractive style of furni-
ture leg is made with a flared faot, as shown
in the photo above. This is a simple job of

s joby ol compound band
b are = i i ke
escilon iz Buill g
compound band sawing. The work is usually
glued-up, matching the grain and color of the
wood for a clean, invisible joint. An advan-
tage of the built-up leg in this particular style
i# that the central square stem can be sawed
and sanded previous to Gtting the glue blocks
If made from solid stock, the work wonld
involve band sawing the square, which would
then entmil a lot of work sanding the surfaces
smooth. In the same wein, it is cbvious that
any mortises or other joint work required an
the leg is most readily done if worked on the
square stem previons to gloing
Unsymmetrical Shapes.—Many jobs in com-
pound band sawing involve unsymumctrical
shapes, such as the beach shoes in photos
below. Similar work is also done when care-
ing in-the-round where the profile and fromt
shapes are sawed previous to carving.

a Hepical example of -"l.ul'.pr.l_'.l::l.r
band sawing where the alape 18 onzymmetrival

Baack shoss ame
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Compound-Sawed Turnings — Good use
can be made of compound sawing in pre
paring stock for turning. This applies
especially to the turming of balls and sim

tlar work which muost be worked o an
cxnct spherical shape. Fig 1 shows the
start ol the operation. The required shape

in this case a ball s laid out on two ad
jacent mides ol the stock. The stock must
be previously prepared by jointing the op
posite two sides perfectly square; also, the
gsides upon which the markings are
made must be approximately square
and smooth enough to take the pen-
1l marks
laying out so that all centerlines will
match. Sullicient mack must be lelt
at each end of the ball shaps
permit mounting in the lathe

Care must be exercised in

Com
Pig.

alten

ridge

Fig. 2 shows the ball being
pound sawed on the band saw.
3 shows how the ball looks
sawing. Thin plciure shows the
of the mtended ball tarning
marked with pencil. These
need not be centered but are

biroad marks

lines
being
marks
mmply

VELY T il
bBlackened in on each of the fow
sides of the work. Turning is then
arried as usual, stopping the
work frequently for examination. [t
in only necessary to watch the ridge lines.
When the turning has progressed to the point
where tho ridge lines are the
turning will be practically complete, and the
ball shape will be just as perfect an the ovig
inal band sawed shape. Final trimming of the
ball is done in a cup chuck in the dsuoal man
ner employved for such work.

0N

almost removed

Ornamantal Work.—A wide variety of com
pound made
finials, enpecially for outdoor work for post

gawed ornaments can be {or

topa, taill ends, etc. INigs, 5 to B mclhasive
show sibccessive steps in making an armna-
ment of this kind. Fig. 5 shows the work

bemnmg laid out, using a thin cardboard pattern

to mark the two sidés of the stocle Fig. 6
shows the work alfter the frst two cuts have
been made on the band zsaw. It will be noted

here that the cut cannot be made In one con-
tinuous operation, vet the broken pieces are

Arocuri
i thm work is Uit

b done
o pound sawed fo the reguired ghape

e ferning of balls esd similar abjects can

EECOMN CUT

|
| Wit

Dpawelngs  abwovo
paire-cul fndal

shiovw R

il Jelt imo ol

sifficient o form the bane
and to restore (he mark
ings lor making the sec

ond pair of cuta. Fig
shows the pieces bradded
back m place 1o permit

the second side being cut
Aflter thid has been done
the ornament is
and will appear ag shown in Fig, 8. Only o
very light sanding should be necessary to
complete the work. Where a turning of this
same shape s desired, it can be seen that the
suare cut fnial 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 tarmnjgs are to
be made, thin is one of the best methods of
working since the band saw cuts both remove
and mark turning outline
turned at slow speced, the
revpared shape can be seen as a phantom
image work revolves After a Lttle
practice it is easy to follow the phantom shape
with the chisel. Compound-sawed work which
is be turmed be exactly
otherwise undersize work will result
beat 1o saw the work a bt
a alight centering error

omplete

wanie stoch the

If the work is

as the

centered
It
to allow for

L Lag BHER
in

“fat"”



basic role is not lollowed iz shown
in an exaggerated form I the
dingram on opposite page. It coan
be seen, Fig. 2, that a forward pivot
point will cause the blade to track
to the ingide of the worle, while a
pivot point behind the cutting edge
will result in tracking to the out-
gide, Tracking out, as in Thg. 3 on
apposite page, is the more common
Fanlt, [t should be noted that circle
cutting with a jig vegquires a good
blade with even set. It is a good
idea to first test the blade by ripping
a wiraight hine with the uose of a
fence. 1f the blade does not track

NE OF the common

operations in band
saw work is the cutting of
circles, Where only ane
picce is required, it is nsual-
Iy more practical o cut the
work frechand and then

with a fence, neither will

Jﬁm it traclk with a pival jig.
]

However, there is the
possibility of slightly ad-
justing mome typen of
pivot points to compen-
sate for blade lend. Once
the jig i® adjusted, any
number of circles can be
cut accarately and rapidly
—— providing the blade has n

13

clean the edge by sanding
on belt or disk sander with
the use of o pival point
Where a number of pieces
are needed, it s advan-
tageous to ume a circle jig
A number of different styles
and the manner of using
them are shown in this
chapter.

Cwutting Circlos,— The cut-
ting of circles on the band
paw can be done Irechand in the
same manner as cutting any other
curved line. Howewver, where acou-
racy is required amd especially when
wveveral picces are to be cut, a pivot
jig is advantageous. All circle-cutting
jigs for the band or scroll saw
feature a pivot point around which
the work revolves an it is advanced
to the blade. Tn order to get perfect
circles, the pivat point must be at
an exact right angle with the hlade,
and an a line with the cutting edge
or tecth. What happens when this

[2]
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e good amount of set fo
counteract alight drifting
cavsed by the grain of the
wiod,

Circlo Jigs.—Three types
of jigm are shown The
sirmplest style is an auxil-

Wood tabile bype ol clicle fig
iv sagpy i make and uss. Two
practical styles sre shown.




jary wood table ftted with sliding pivet bar,
as shown in Figs 1 and 2 on opposite page.
For occasional work, a board with nail pivot
can be clamped o the band saw table at the
required distance from blade. A good form of
permanent jig is shown in Figs. 3, 4 and 5
This clamps to the night side of band saw
tabile and can be slightly adjusted if noeded to
compensate for blade lead The clamping de-
vice is suffciently sturdy i the thread is cut
directly in the wood clamping arm, as shown,
However, 2 nut can be let into the wood if
desired. A slight amount of clearance should
be allowed around the eut-out for band saw
table pin to allow movement of jig.

An entirely different idea is the use of a
wood or metal arm which
clampy to a length of ley-
way stock forming the
right hand blade gmide, as
can be seen in Fig. 4 on
this page. &n advantage
of this construtticn is thay

fw int | - FOR A G o
e a b | s, || Yom ok cutwite cocs fg 1
i Tostead ‘of belng | CEEESER' AT , ane | ICAos tHe T .
F::::—d e ide i \ / marks, either for the center or out-
ola. 5 e aF thie it cem line, The work is pressed tightly
he made to fasten to the against the blade ar_u! is then pressed
guide post. Some com- down to seat the pivot point. Wh@
mercial unite of this style the saw 15 started, the blade wnll
also have a crosswise crowd the work a little 1o over-
adjustment at the pivot come the initial ‘gide pressure osed
point to compensate for in positioning. After that, the work
blade lead. is simply rotated. There in some-
times a little play at the pivot point
or in the jig itself, hence & moderate
side pressure, either agamst or away
from the blade, should be used when
feeding the work.

Big Circddes.—On big work, the
pivot point can be located entirely
apart from the band saw, as shown
in Fig. 5. Another iden, Fig. 6, can
be worked with the band saw fence
in combination with long extension

Extemvion guide bar type of citcle jig has
advantage ol ovarhead pivol. Helow, mob
apa for band sawing big chiclar
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Corner _rounding jig ls weeinl lor & variety of work
Ztyle above usey smxiliary tabde; myle below pivols
an hole drilled In saw table

Both inside and outsde ewls on circular segments can be cut
with thin [ig mede &l standard hald-dows parts, Wilhowt wood
arm, the pivol cén be used for sawing large circie.

guwides. A modification of this
idea can be worked by simply
clamping s board to the under-
gide of the saw table and then
blocking up as needed at the
pivot point which iz nailed to
the board,

Corner Rounding Jigs.—A
common aperation in wodd-
working is the rounding of
corners. Quite often you'll find
that no specified radius is
required—all you want is a round corner, The
jig shown in Figs. 1 and 2 does this job
neatly., The dowel pivot pin should be located
34 to 1 in. from the Blade for average worls,
Some wvariations in radii can be made by
changing the location of the pivot pin, A
modification of the same idea 12 shown in
Fig. 3. In thiz set-up, a %4 in. hole is drilled
in the band saw table about 151§ in, from the
blade, A nail driven into the underside of the
jig fts in this hole to supply the needed pivot
point. This construction eliminates the wood
auxiliary table and is much faster to set up.
If the band saw table inaert 15 pinned in place
g0 that it can not move, the pivot hole or
holes can be drilled in the insert for cutting
small rounds. Either of these set-ups should
be made with T4 in. blade centered on the
wheels. The only control on blade lead i by
tracking the blade to back or front of wheels.

Circular Segments.— A jig for cutting any
diameter of circular segment is shown in Fig.
4, Thizs makes upe of standand circular saw
hold-down parts in combination with a Y-
shape wood arm. The forks of the arm are
fitted with acrews sharpened to a point to
provide anchors. Work te be cut s placed
gnder the arm, the anchor points are seated,
and the work is then pushed into the blade.
Where the ends of the work are pre-cut, oxtra
strips of wood can readily be nailed to the
jig 2= needed to fournish locating
stops. The hig will cut both the m-
side and outside curve, the change in
position being worked by holes on
the wood arm or stop collars on the
metal extension rod. The Iatter
method is much the faster when in-
dividual pieces are being cut When
noveral pieces are being cut from
one board, the ingide and outside cut
of each can be set by stop collars
on the extension rod, while the step-
up for each new piece can be made
by means of holég in the wood arm.
Without the wood arm, the extension
roil and upright pivot can be used
for cotting large crcles bevend the
capacity of the average circle jig. A
haole half-way through the work piv-
ots on the upright rod.

[22]



N UMEROUS operations on the band saw

are nof readily classified, and are most
conveniently discussed under the heading of
special operations, Some of the items in this
chapter will be of special interest to produc-
tion workers.

Loading Table.—A loading table or loading
box is a device for holding odd-shape wark
which can not be manipulated directly on
the band saw table. The example in Fig. 1
shows a stave for:.a hunting bow fastened
to an auwxliary wood table by means of two
ping, the whole 1dea being to provide a sup-
port for the work., A varation of the set-up
can be made hy nailing upright pieces at the
end of the loading table and then nailing
through the uprights inte the work.

Parallel Curves.—Curved work which iz to
be ripped to an equal width can be cut with
the une of a pivot goide, as shown in Fig. 2
Omne edge of the work is first cut to a pencil
line, The parallel cut is then run in by work-
ing the stock against the pivot pin, as shown.
The set-up 1 of little value for occasional
wark but can olten be used to advantage on
long runs of similar pieces. With a little prac-
tice, the skilled worker can cut ten or meore
pieces from a mingle board without the oeed
of layout maris other than the initial starting
curve,

Compound Cuts, —Compound cuts are gsoal-
ly made oo the circular saw and a foll de-
scription of methods and table of angles are
given in the crcular saw menuval. However,
it sometimes happens that a cut of thizs kind
i5 made on the band saw. Fig. 3 18 an ex-
ample, which shows the eight sides for the
Compound cuts are paxily made. Refer-
ence slisuld be made 1o table In circular
e book lor il talle setting.

Loading box v wanlul for odd shapex

Rafow, parallel
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bird bouse roof, Fig. 4, beng cot The gen-
eral idea of this work is that the shape of
the piece is marked directly on the wood,
substituting for the miter gage setting used
for the same operation in circular saw worle
The table tilt is the same as used for a sim-
ilar cut on the circular saw. If the shape of
the piece in to be determined at the work-
bench, the job starts with a front elevation of
the project, as: shown in Fig. 5 The slope
should be marked at the reguired angle, and
the drawing should show the shape of the
work as viewed from the {ront. Then, erecting
the side length, as shown, will give the troe
length of the woarlk piece, The width of the
piece remains the same, so that the true
shape is as shown, [t remains then to set
the bevel by tiltng the saw table and this
setting 3= taken [rom the table in appendiz
of circular ssw book The example is an
eight-gided figure with wides tilted 50% 50 the
tilt table setting ix 1424*. Tt is aleo practical
to use the direct method of cutting, that i,
setting band saw miter gage for the shape
rather than osing a marked outhne.

Sawing with Pattern.—Where a number of
similar pieces are (0 be cut, sowing with the
use of 2 pattern 15 a useful method of work-
mg, It redquires a 1i1:.t!u skill in manipulating
the work and can only be applied when carves
are moderute, The set-up, as shown in Fig. 1.
conwists of o wooden arm which 13 elamped to
the saw table. The end of the arm is cut
to a curve, either concave or convex, depend-
ing on the nature of the work The center
of the curve in either case should be in

line with the testh of the blade, and a slight

Eawing with patterr |y és accurals apd
quick methed of cutting duplioels paris,

notch is made at this point to house the
blade, =s can be seen in Fig 2

A pattern cut to the required shape of the
work is necessary. It should be smoothly
sanded at the edges to reduce friction. The
pattern is fitted with anchor points {(nalls
of screws) so that it can be fastened to the
piece of wood which in o be cur Fig. 1 is
a typical operation amd shows how the pat-
tern rides against the guide arm, while the
combined pattern and work {8 manipulated to
saw the required shape. The blade should
just clear the patterm but must not ¢ot into
it: if the blade cuots the pattern, it should be
set deeper in guide arm notch, Alter a little
practice, work can be done quite rapidly. It
ig a little confusing at first to lollow the
pattern shape since the cutting is done blind
and all that can be s¢en 13 the blade Tunning
parallel to the pattern. Some worlers find
it helpful to make pencil marks on the pat-
tetn at right angles to the edge, as can be
seenn in Figs. 2 and 3, Using the marks, the
work is manipulated to keep the marks square
with the blade, which amounts to the same
thing 2¢ keeping the blade parallel with the
edge of pattern.

Jigs: for Circular Arci—When the work is
a tegular curve, that s, part of a circle,
n modified form of palttern sawing is faster
and more accurate. This s set up as shown
in Fig. | on opposite page. The guide is a
piece of wood sawed to the same radius as
the work. The guide is nmled to blocks of
such thickness that the worl can slip under
it: the blocks also allow clammping to band
saw table. As with the single guide point,
the blade should be housed in the guide
board. Fig. 2 shows the work being cut. Tt
can be seen that as the pattern rides the
guide, the blade will cut the same shape on
the work.

A production set-up of the same job 18
shown in Fige. 3 and 4. This is arranged so
that a wide board can be cut into uniform
curved peces by re-setting the stop pins. No
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anchor pins are nesded
since the dowel stops
and end block locate and
hold the worl secure.
Thiz differs from the
previous method o that
the work rides on top of
the pattern—the opera-
tor must develop A cer-
tain amount of “feel™ to

Raguler curves are eazlly cof
with pallésn and goide laRok
corrpipanding o work shape.

Spiral Dowels. — Spiral
dowels, ‘which are prefer—
red by many craftsmen
for their superior holding
power in glued dowelled
joints, can be readily made
on the band saw, as shown

in Fig. 1 on the follow-
ing page. The table is
tilted fifteen or twoniy-
degrecs, aml the miter
gage i clampéd securely
in position. The position
of the miter gage should
be set at such a distance
from the band s=w blade
as to cot the sequired
depth of groove, The worle
iz then placed against the
gage. The rod should be
held firmly in the hand.
It will feed itsell in a per-
fect spiral, but the fesd
must be controlled to pre-
vent the rod from being

keep the pattern in con-
tact with the guide

which 13 under the wotrk [
and cannot be seen.

Parallel Curves. —Fig_ 5§
shows a sumple set-up
which ig often useful
for cutting on a hne par-
alle]l with a previous cut.
This methoed can be used
for irregular curvez as
well 2s circular arcs, Ii ¢
5 wood block i substituted fo
the band saw fence, the siame sys-
tem can be uged for cutting almoat
any kind of slow curve where it
i desired to have the second edge
parallel to the flirst, The actual
wark requires a little skdll since
the shape is dependent on kesping
the worle in unilorm contact with
the mark on band saw fence

Left. simple method of cwiting
paraliel curves,  Bedow, pal
fern mawing a bewvirled curve.

Beveled Curves.—Regular pattern
pawing methods an previously de-
scribed can be used for heveled
curves. The band saw table is
tilted to the required angle and
both guide and pattern are beveled
The work is done as before except an allow-
ance must be made for the bevel angle It
is often more convenient to work with a
level table, putting the bewvel angle on the
guide. This set-up s shown in Figs. 6 and 7;
it is just the same as the job shown in Figs.
1 and 2 except the work is hald at an angle in
the pattern. It should be obvious that all Bg
work requires perfect tracking of the blade;
this work is hopecless if the blade lezds off
to one side when tested on 5 straight cuot

[31]
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Spirval dowals can he cot By Nhing the teble and
rodating work againm miler gage.  Below, internal
culling slmplilles ihe fob ol miking cylinders

Both fiwed and sadjustable jige for laper pppieg oan

b uned ppccessfully oo the band saw. Fhoto shows
fixed iype which [5 sawed o sult the work

twisted along the gage faster than the hlade
can make the cot. This same idea can be used
succesnfully for spiral turnings m maridng
the spiral and cutting the bottom of the
groove, Where production warrants, proper
table wsettings for cutting full vee-grooves
could readily be determined. In this case,
of course. the second and third cutz would
be made with a goide pin engaging the first
cut, the methed of working being much the
game pu described in the circular spaw hand-
book. Since the cut is shallow, the best blade
for smooth work on any job of this kind is
one with a minimum amount of set.

Cylindere.—While the band saw will not
make an inside cut, it is often practical to
saw into the mternal cot and then patch the
jobh when cutting is complete. A smimple cyl-
inder in a typical example. The outside is
firmt turned ar band sawed to shape. The cut
into the inside cut should be made parallel
with the grain because this provides the best
surface for ghoing. On most jobs of this lind
it is advantageous 1o drill at least one fUrIIng
hole within the area to be cut out. Thin will
allow freeing the blade if for any reapon the
work should get jammed. Gluing of the enter-
ing cut can be done with direct contact, or,
if accuracy is important, a slip of vencer can
be inserted to Al the saw kerf.

Topering Jigs.—Jign for taper vipping on
the band saw are gimilar to jige used for the
same purpose on the circular saw, A jig for
an individual job should be laid out full-sire
ori papor and then cut from wood. In uwe,
ihe worle is placed against the shoulder ol the
jig, and the combined jig and work in then
pushed along the band saw [ence, Figs, 3
and 4. Although the work will require point-
ing or sanding after sawing to remove the
wasliboard, the band saw has much to com-
memd it for taper work on thick stock. Any
of the various adjustable tapering jigs for
the circular saw can be worked just as well
on the band saw.

Facing Strips on Curved Work.—In cabinet
work it is frequently necessary 1o run a
facing strip around curved warl, This can he
done without stearming if the fscing strip
is ripped to & thin section on the band saw,
and then applied to a suitable groundwork
or backing blocle Fig. 1 on opposite page
pictures a typical inside corner curve an ap-
plicd to the base of a book shelf; Fig. 3 shows
an outside curve for a2 hanging wall shelf
or mantle. The thinned portion of the werk
need not be more than Y, in. thick and may
be even less than this if reguired. It is best
to test the bend with a thin strip of wood
before actually sawing the work. When the
thinned strip is free at one end, the shoulder
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Facing sirips tor ingide and

e  panlly

o [lde  cilry

should by psed o lest the
bend belore sawing

is butted directly against the backing, as cam
be seen in Figs: 2 and 3. When the work
does not have a free end, it {5 best to cut
the thin section a little overlength -and then
take up with filler blocks, a= whown in Fig. 4

Kerfing.—Kerfing is 2 popular method of
domg curved work in cabinet construction.
In this method & number of saw cuts are
made on the back of the work. leaving just a
thin shce of uncot wood to take the bend.
Fig, 6 1s an example of kerfing done an the
circular saw. Fig. 7 shows the set-up for
kerfing on the band saw, the miter gage
being rotated a fow degreées so that the work
will elear the column. Because band sawed
kerfs are narrower, they permit more

cuts

fexibility
have cuts spaced from 14 to
it is easy to make g small test piece to check

for greater Average work should

¢ imches apart;

the bend, The actual workpicce should not
be bent too abruptly lest it break or splinter.
A cautious half-bending of the piece Tollowed
by a hot water sponging, IFig. 5. and then
procéedmyg with the [ull bend will permiat
much bends with less danger of
splintering. It is important that cuts be
gvenly spaced and uniform depth for an
even bend, On the band saw, the spacing 1%
made by marking a line with pencil on the
miter gage stop and then lining each kerd
with the mark to set the pext cut. A stop
block clamped to table controls the depth

sharper

[edrts cam e pdad
ily tormed by
gleculir saw o Bamd swer

Corveid

kerling on

rower and permit mare Ouls
far greaster flesibiliny, Cols
apaced 1o

oot 3 uniform ben:

musf he svenly

"

wilh act wraler -
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Above aspd rigki

various

methods which cin Be b

in Bbapd gawing culow! woolk
in nmitiple snlis

Sawing in Multiple.—
In order to save time
in production work,
and often 2s a means
toward accuracy in cut-
ting duplicate parts,
wood parts are fre-
quently sawed in multi-
ple, The general method
consists of making a pad
of the work by stacking
layers of lumber on top
of cach other. Eight or
ten designs in, say 14-
inch plywood, can thus
be cut in one operaton,

Various methods are
uced to hold the pad
gsoecurely in place while
cutting is being done.
One of the best methods for production
work js the box jig, as shown in Figs. I,
2, and 3. Fig. 2 shows the jlg, whith is a
simple box affair with pliwood face.and back
cut to the required work shape. The distance
from face to back is made to accommaodate
seven or more pieces of the work material,
which in this example is 1§ in. plywood. The
bianks are frst cot to net width and length
on the circular saw, and are then loaded into
the box jig. On a stock material like ply-
wood, no trouble is normally encountered as
regards the combined thickness of the work.
egpeciplly if the pad is confined to no more
than ten picces. Where work thickness may
vary, the top of the box jig is usually mounted
by means of bolts and wing nuts, this ar-
rangement providing an adjustment to suit

thickness varmations and also to clamp the
assembled pad securely in the jig.

Fig. 3 shows the fig loaded and the work
being drilled to facilitate torming of the band
saw blade. Tt will be apparent that the jig
also provides a guide for any holes which
must be drilled through the work Fig. 1
shows the work being cut, the edges of the
jig serving as s pattern. Once a get-up of this
kind has been made, the
work can be turned out
rapidiv. & 1Z-piece load
is not excessive for 15 in.
plywood (a 3 in. thick-
ness). When working
thick pads it is important
to have the table per-
fectly square with the
blade since any tlt would
make the bottom picce
8f pad a different wize
than the top piece.

Othor Pad Assemblics,
—For occamonal work,
asgembly by nailing, as
shown in Fig. 4, is the
method commoniy used.
The nails are usually

The pad methed iz reversed
when the work iz firsr o o
shape and then ripped apart
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suiable corve m I x 3 foch

driven into the waste portions of the design.
Work having two or more dnlled holes can
be held with wood dowels, or the dowels
can be fitted in a wood base to make a perma-
nent jig for the job. Fig., 5 shows-the manner
of making up a pad with a spring bloclk, the
opening in the block being cut to such a
size as to be a spring Bt over the work.
Various kinds of metal clips, both fixed and
adjustable, are also used for this kind of
smple clamping. Fig. 6 shows an assembly
by wedges, Thin tvpe of pad assembly is moat
practical when other cuts required for the
work adlso provide openings Por the wedges.
If the warl has one drilled hole, a combina-
tion of one dowel and one wedge can be used
Fig. 7 i5 a box jig which is loaded from the
top. The bax is made to bold séveral pieces
of work plus the master pattern which s
htted on top of the pad. Jigs of this kind
vsually have some kind of simple clamp at
the top to press the work pieces together; a
pressed pad cuts clean whereas mdividuoal
pieces of a loose pad may show some sphn-
tering on the underside of cut,

Mass: Cuts by Ripping. — For production
work, the “rip apart” method of making
duplicate pieces i3 often useful, Tios iz just
the reverse of pad sawing, the solid wood
first being cut to the required shape on the
band saw, Fig, 8, and then ripped to thick-
ness, producing a number of thinner duplicate
parts. Ripping is sometimes done on the
arcular saw, but because of the excessive
waste i the saw kerf is more prachcal if
done on the band saw, as shown in Fig. 9.

A light sanding is then required in order to
bring the band sawed (aces to a smooth sur-
face, this work being easily and quickly done
on the 6 in belt sander.

Cutting Fence Pickefs.—A modification of
the corner rounding jig shown on page 28
can bhe cutting fence [-1:.‘!:(:!.‘- AL
shown in the photos above., Like the corner
rounding j'ig this consistz of a2 wood base
which is clamped to the band saw table The
base carries: an anxliary table btted with
wood guide fence and pivoted by means of
a dowel pin in the same manner as the corner
rounding jig. The stop for end of work is a
dowel pin, and a second dowel pin locates
the jig square with the blade for the start
of the cut. Like all other circle cutting jigs,
the pivot point must be in line with the cut-
ting edge of band saw blade to prevent run-
out or run-in when making the cut, A radius
of about 4 m. from dowe]l pin to blade will
cut a smtable curve on standard 1 x 3 stock
Aber the cut is made on one edge, the picket
is turned over for cutting the opposite side
in the same mAnNner.

Using Jligs For Mass Cutting.—While maost
of the jfigs in this chapter have been shown
cutting a single worle piece, it is obviously
practical to use them for multiple cuts. Cor-
ner rounding and picket jigs, for example
could carry a pad load of two te ten picces
depending on work thickness, OF course, wark
set-ups depend on the number of pieces to
be cot—the worker with a 5000 picce job
can afard time and money on a jtg which
will zpeed producton

used for
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ONCE consgidered only a wood sawing ma-

chine, the band saw has gradually worked
into metal cutting operations and is today
recognieed as one of the beat tools for this
purpose. What ls more, the two operations
can be readily handled on the same mpchine—
all it takes is a change of blade and speed
to suit the work belng done.

Metal Cutting Bladeés—Rlades for metal
cutting are much fner-toothed than blades
for cotting wood, A good selection for the
small shop would be saws with 14, 18 and
24 tedth to the inch. The coarser toothed
blades are excellent for the solter metals, puch
as copper, brass, aluminum, ete., while the
24-tooth blade is better lor cutting thin sheet
stock in any metal. Most metal blades are
hardened and tempeored, making it impossible
ta resharpen them with any equipment within
the reach of the small shap, The lile of a
new blade, however, Ia quite
long. When dull, the blade
should be discarded.

Three different wiyles of
sat, as shown in Fig. 1, are
commenly used  far  metal
cutting blades, Blades with
every tooth set, altermating

right and left, are similar to
wood-cutting  blades. This

metals, such as pipe, metal tubing and radiator cores.
general work in sawing all kinds of materials, the regular
or raker met blade is the best.

The blade must be selected with regard to the sharpness
of carves which it must cut The limits are somewhat higher
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Above, preper uss ol
metal cutiing Blades

Photos shew alow spesd
wnits  lor malal outting

style of net can be
ued for curting all
of the softer metals
"Regular™ or “raker*
set blades have one
unset raker tooth o
each pair of pet teeth,
the raker tooth serv-
ing w keep the cut
clean, This style of
set Qv used for cast
iron, steel, monel
metal, ete. The “wavy™
set blade has testh
Bel in groups, one wet
af teeth forming a
wave to the rnght,
while the next set
forms a wave to the
feft. This ntyle of
blade is extensively
used lor cutting thin
For
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Fhoto shows simple and praclical method of ob
taining wlow speed, This soilap gives a apesd of
about 200 suriace fest por minie,

than for corresponding blade widths used for
pawing wood, A L4 in blade can not cut a
circle less than about § in diameter; a 14§ in.
blade will cut a radius of about 1 in. (2 in
dinmetor), Tt must bo waid that the cutting of
sharp curves depends to a great extent on the
amount of blade wet and the skill of the
worker In manlpulating the job: no table of
radii capacity can be accepied as other than
an approximation. Since most metal cutting
is in the form of straight lnes or mild corves,
the best all-around blade ks L4 in. wide.

An important consideration in blade selec-
tion in the number of teeth per inch. As shown
in Fig. 2 on the opposite page. 100 many
teeth in contact will cause clogging, while
not enough teoth in contact, Fig 3, will lead
to stripping of the teeth The general rule
is that two or more teeth must be in contact
with the warlk at all timeg. For general worl,
14 or 18 teeth per inch will be found most
satisfactory. Combining all of the itemns previ-
ously mentioned, it can be geen that the best
all-around blade is 14 in. wide, I8 teeth per
inch, regular (raker) set. Reference should
be made to the table on page 63 in welecting
a blade for a specific material.

Slow Spood Extential. —Slow speed ix nesded
for metal sawing. An exception to this iz the
friction sawing technigue which makes use
of a high velocity blade speed, but for con-
ventionil sawing the blade spead should be in
the neighborhood of 200 surface feet per min-
ute for average work. Steel requires a slower

ppeed than soft metals, and thick wsections
demand a slower speed than thin sections.
When the blade speed s oo high, the teeth
are not given time to bite into the metal,
The rowalt ik a skidding, rubbing nction which
fails to cut the matal and also leads 1o rapid
dulling of the blade.

Several different methods are used to obtain
the required slow speed needed for metal
cutting, The back-geared band saw, Fig. 6 on
opposite page, is eapecially designed lor saw:
fng metals, and has a built-in gearing system
combined with a 4-step pulley drive 1o give
speeds of 125, 175, 250 and 340 fpm. By
changing belts and driving to the large pulley
soen at top, the normal wood cuttdng speed
of 2200 Lpon is obtamed. The countorshaft
drive, Fig. 7, can be set up for a speed ol
about 225 fpm. by using a 2:10 and 2:12
reduction. With this set-up, an efficient wood
cutting apeed is obtained by driving direct
from the motor, using the same belt

For ccoasionnl worl, a simple method of
reducing speed is to drive from the wood
lathe countershalt, as shown in the photo
above. The calculation i worlted out and can
be veadily applied to other sizes of pulleys
The 814 in. pulley which is Gtted to the band
saw motor shaft con be left in place perma-
nently provided it is well balanced. In use,
the band saw motor is not in operation—it
simply provides a jackshaft to carry the pulley.
The belt for this set-up should be about 75
in. long. Under normal conditions the two
machines invelved will stay put under their
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Abowe, weindg sn sy

waomnd Mhle wnider woek 0

pravend  burring - of his
whedt meldl,

own weight Heow.
ever, if heavy cutting
is being done, it is
best to maoke up @
spacer board and
span this between
band saw aned lathe
to keop the michines
from walldng. Owners of
metal lathes can casily ob-
tain extremely low wspeods
by using 4 deive [rom the lathe spindle turn-
ing at low spead, Other apoed-reduction drives
are obtained by the use of gear boxes, While
theso are excellent for the purpose, they do
not readily combine with the higher speed
needed for wood sawing.

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 being cot, and is caused
by the light body of metal being improperly
supported at the point of cutting. This bur-
ring can be avoided and clean cuts made i
an auxiliary wood table, through which a saw
cut is run, as shown n Fig- 2, is used. When
the metal i out on this table, as shown in
Fig. 3, it is Tully supported at the point of
cutting and the underside of the work shows
a clean edge. The principle i very much the
game as that used in backing up holes in
deilling with the drill press. Other mothods
are employed to the same end, The metal can
be glued to a wood base or sandwiched be-
tween two boards to obtain the necessary
support. This method of backing i impossible
when thin-wall fubing is being cut and in
this case it becomes necessary to plug the

tubing with dowel rod if clean cutting s
required. It is ususly simpler, however, to
let the work burr and then elean ocut the
opuning  with a reamer,

Metheds of Clamping.—Clamping is used
extensively in cutting metsl This is some-
times absolutely necessary, such as in cutting
tubing or pipe, while In other cases clamping
iz employed only to mmplify the work. Metal
cutting is comparatively alow wark, and very
often a simple clamping device will eliminate

the strain of holding the worl

for frechand cutting. As in

cutting wood, good use can be
mpde of both the rip-
ping fence and miter
gage. together with the
stop rodd and miter gage
clamp attachment. Fig.
4 phows a typical op-
eration where a length
of channel iron is being
cut to exact size, The
itop rod xets the
length, while the nse
ol the clamp attach-
ment relioves all op-
erating wirain as the
cut is being made. An-

Lafe, mlter ipage elanp attdehiment
i umaful tor halding wirk.  Balow,
mwihod of sloiting pipe

other example of wimple clamping is shown
in Fig. 5 where a section is being cut out of
the end of a piece of pipe. The cross culs are
made first, using any of the holding devices
phowr on the opponite page, after which the
work s clamped to a square piece of wood
for the lengthwise cuin, as shown.

Cutting Round Material. —Round material,
hoth solid and tubular, including plastics,
pipe, thin tubing, ete, should always be
clamped securcly 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 ather, is the most com-
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monly ased clampmg dewvice. Fig. 1 ashows
a double vee block provided with throogh
balts for clamping the work in place. This
style of block can be made up to accom-
modate a wide variety of szes, Bnd 1t pos-
gesses the advantnge of permitting a frechand
feed which is somegmes necessary becauss
of the shape of the work. A single vee block
used in combination with the miter gage
clamp attschment is shown in Fig. 3 and
disgrammed in Fig. 2. A double vee hlock
is shown in Fig. 4. This is somewhat similar
to Fig: 1 except it has its own guide bar
screwed to the underside of lower block.
Bolts and wing nuts provide the required
clamping tension and also make it casy to
adjust the blocks to suit various sizes of

work. The same set-up can be nsed for
gquare srock.
Auxiliary Clamping Table, — Odd-shaped

work often defies any conventional method of
clamping and must be held by special fixtures,
A simple and usefuol device of this kind is a
sturdy wooden tabie with a slot cut hali way
across 10 accommaodate the saw blade, a5 can
be geen in Fig. 5. The work is lastened to the
wood table, using carriage bolts with the
hesds countersunk on under side to clear the
band saw table. As many bolis, blocks and
clamp bars as needed can be fitted to hold the
work secure. The work should be positioned
so that the required cut is in line with the
glot cut in the wood imble. Once solidly
mounted, it i= a simple matter to manipulate
the work into the blade. The table can be
saved and used [or other jobs requiring spe-
cial clamping.

Wood clamping tabls ghown in pholo below con b
uged for @ wide wariely of odd-shaped work which
cannol be clamped by copvemtional meilrods

Varipus meihods of clamping ropnd work, [ fr almosf
lnpossible fo tesd mejal cylindsrs withoot clamping
gince the wock mnds o roall under sawing pressure
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pressure as needed to guade the cut.

When using the screw feed, a ani-
form [eed should be émployed. This
will depend on the tlnckness of the
work, but is easily determined in
all cases by the feel of the cut
Berew feed is o muscle saver and
produces better work in most cases
than hand feeding. However, the
hand feed ig faster, more convenient
and more sensitive; it should be used
for all short cuts in thin work

Feeding with the use of a weight
is one of the most practical methods
of making cut-effs, and iz particu-
larly saited for production runs. The
set-up is shown i Fig. 4. The work
is supported by the miter gage fitted
with clamp attachment. A block
clamped to the table sets the proper
length of the cut-off, and another
block stops the forward travel. The
rest of the set-up consists of a fexi-
ble wire running over a pulley screw-
ed to edge of table. Weizght should
be about 15 lbs. for average work

Serew foed althchment rakes the hard wark oul of leeding work
fo the paw Blade. Photoz chew wvarlous ways ic maks fhe leed.

z . Wealght feed =fown below iz sxcellacs? Jur cudofl
Mechanical Feeds.—The job of holding a work, A weight ol aboul [5 Ibs |8 safistactory lor

heavy piece of work in contact with the blade mast work  bui can be inoreased as nesded,
takes fust asx much efort as bearing down
on a hack saw when sawing by hand. In
order to eliminste this strain. various me-
chanical methods are uzed to make the feed.
The screw feed, as shown in Figs, 1, 2 and 3,
is a simple and inexpensive gadget for this
purpose. The pivot block is fastened to a bar
which glides in the band saw table slot. The
block can be {astened to the bar in cither of
the two positions shown, Figs 1 and 2, or
it can be detached [rom the bar entirely. The
latter sct-up is vsed when it is degired (0 pse
the screw feed for cutting a curve, as shown
in Fig. 3. The feed screw has a guick release,
Fig. 2, and this, combined with the serrations
an pivot block, permit changing the line of
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Baud Saw
SANDING

ANDING on the band saw with | inch

wide beltx offers an excellent miethod of
finishing edges and rolling curves. Belts can
be purchased in standard grits or made up
in any grit as desired. For genecral work,
Bl-grit aluminum oxide is recommended for
metal, while garnet belts of 60-grit will han-
dle most work in weaod.

Making Behr—Abrasive belting is por-
chased in rolls of 50 vards. It is unefal for
general shap work as well as band saw sand-
ing. A belt for a l4-inch band saw will
require about 3 yards The ends of the belt
are cut at an angle of 45 degrees alter hguring
the exact length needed, allowing lor a 15
inch lap, The abrasive should be remowved
from both ends of the belt to make the joim
Thin ia usually done dey with an abrasive
block, Fig. 2. althouigh the job can be speeded
up somewhat by dampening the

surfuce nlightly with water ap-
plied with a toothbrial, The belt
is then bradded along a stralght
edge, Fig. 3, and the splice is
glued and clamped. Thin glue
should be used. 1f you use gome
standard brand ol ready-mixed
gloe, it i best to thin it about
a0 percent  with  water.  Thiocl,
heavy glue will make a dehnite

Lithar gpeclal ey -mads
guwictes  or A almple  woosl
Backing blgok cam bhe uaed fof
Ieli sapcdimg on ihe band pew

\L - PR PO LA

L]

hard spot which wnll bump

How to Sand.—The belt is fitted
in place just like a blade, using
just emough tension to pull the
belt tight. Special guides are
avallable Tor uze with belt, but
il you de not have this equipment
vou can do mice work with a wood
guide, Fig. 4. This 15 positioned

behind the belt, an can be ween
in Fig. 1, the arm being clamped
to the band saw table. The roller supports
and the nght hand guwdes, top and bottom,
should be bacled off, It in alio practical to
use the belt without a-support. and this meth-
od ol working is recommended for rolling
curves, Fig, 5 Where a semi-rigid backing
is required, a block of felt nailed to a board
does nicely., Sanding is done at the regular
wood cotting band saw speed. The slot n
table insert will take belts up to 1 inch wide.
However, when the work is lurge, it iz just as
well to remove the insert entirely,
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HE heart of the scroll saw is the crank-

shaft—an ingemious mechanical arrange-
ment that converts “round-and-round” into
“yp-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
moaving plunger and fitting a table around
the blade upon which the work can be sup-
ported. Although many saws will cut up to
? inches thick, the main use of the =scroll
saw iz the cutting of intricate shapes in
thin gtock. Internal euts can be made as
readily as external; the outstanding feature
of the scroll saw is its ability to make the
inside cuts on pierced worl.

Size.— The name size of the seroll 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 measure 24 inches
from the blade to the fromt edge of the
upper supporting -arm. A machine with 24-
inch threat capacity will cut to the center of
a 48-inch circle, while provisions are made
on some saws for extension arms which
permit the handling of much larger work.
Another important index to size is the cotting
capacity—the thickness of stock which can be
cut on the machine. This generally averages
about 2 inches, which is as heavy as the
mechanical structure of the saw can cut
successiully.

Power and Speed. — Very little power is
requiréd to operate the scroll saw. A good
14 HP moter is ample for average cutting,
while 14 HP will give plenty of power for
heavy, continuous duty. In either case, the
motor should be constant speed, 1725 EPM.
Properly coupled with cone-pulleys, the saw
will have four speeds approximating 650,
1,000, 1,300, and 1,750 RPM. Some of the
better scroll saws are ftted with multi-speed
drive worked by expanding wee pulleys con-
trolled by a crank, as shown in Fig. 5 on
following page. With this arrangement, any
specd from 650 to 1700 RPM can be obtained
by simply turning the crank.

Table Adjustments.— The table of the mod-
érn seroll saw has two main adjostments—it

The scroll saw i the ideal tool for intricate cois,
jnternal or exiernal, Helow, filt table control and view
ol holddown tlted o mafch,
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Multi-speed Drive. — The multi-speed drive
with belt guard removed is shown in Fig. &
It is the ideal way of making speed changes
on the scroll saw, not sa much on the basis
of infinite speads but the fact it eliminates belt
changing. Any speed from high to low can be
abtained by merely turning the crank. Ahout
25 full turns are peeded to cover the full speed
ranpe, and thin fact can be wsed in roughly
estimating the speed at
which the saw is running.
However, any operator oS-
ing this equipment quickly
acquires a “feel” for
speeds, and will auto-
maticelly set the
gpeed to suit the work
being sawed.

Above, selt-centering clhucks are conveniond
fer monsting flae bladex. Hight. & nel of
Ipdividual guides for the scroll sew.

ean be tilted to permit bevel
cutting, and, it can be ro-
tated to give clearance space
when handling large work.
The most-used of these ad-
justments is the tilt, usually
controlled by 3 knob under the
table, =s shown in the center
photo on provious page, which
in loosened to permit the table
to EWing on trnnion mountings
A scale Is uznally provided,
which, after ance setting at zero with the table per-
fectly square with the blade, will accurately register
any degree of tilt up to 45 degrees either right or
left. This wame picture shows in the foreground one
of the two capscrews which are loosened to permit
the entire table mounting to be swivelled through
00 degrees. Mo arcangement in made for tilting the
guide 1o match the tilt of the table, but an adjustment
is provided, as shown in the lower photo on the
previeus page, for tilting the spring hold-down so that
it will contact the work evenly,

Specisl Chucke.— The chuck is the small vise which
is attached to the plunger, 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 blades
are held at cither end in both chucks, others =re held
by the lawer chuck only. In addition to the standard
chucks, self-centering chuchs for both upper and lower
plungers, Figs. 1| and 2, are frequently uscful where
fine blades are used extensively

Special Guides.— While the universal guide
will suceessfully handle practically any blade,
special guides designed to fit one particular
blade are often gseful. Complete sets of these
guides, an shown in Fig. 3, are available for
most saws and are preferred by many work-
ers, Another special guide is shown in Fig. 4
This guide is fitted below the saw table, its
purpose being to support saber blades. Used
in conjunction with the upper guide, it enahles
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.
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Scroll Saw Ssat. —Many operabons in scroll sawing can
be done more conveniently if the operator is seated. The
simple unit shown in Figs, 1, 2 and 3 answers the purpose
fully, yet can be readily swung out of the way when not

in use. Losking at the construction, the
most mmportant thing ts the “break™ in the
supporting arm, about 35 in, as shown in
Fig. 3. This serves to hold the seat rigid,
eliminating any possibility of the seat col-
lapsing when In use, Ordinarily the operator
straddles the seat, The “side saddie™ position
shown is intended simply to better show the
seat in use,

Blades. — Many different sizes and
styles of blades are supplied for
the screll saw. All blades, however,
readily classify themselves into one
of two main divisions — (1) blades
which are gripped by both upper
and lower chuck, commonly known
as jeweler’s blades, and (2) blades
which are held in the lower chuck
only, known as saber blades. The
jeweler's blades are useful for all
fine work where short curves pre-
dominate, while the saber blades
are faster-cutting toals for heavier
materials where curves are not

Thiz simpls scroll saw peaf can
ba manily swuang ool of the
way when nol in use.

form of rack to hold the

too abrupt Jeweler's hlades
can, of course, be used wuc- T,
cessfolly in heavy material vp -

commonly nsed sizes i= a
Ereat comvenience in scroll saw

to the full capacity of the saw,
The larger sizes of jewelor's
blades are very near to the same
dimensions, in both gage and
width, as the smaller sizes of
saber blades.

Blade Racks. — Because of fre-
quent change of bladez. some

Below, blade holders for both maching
and bench ume are saully made fo hold
a warlaly of scroll saw blades.
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operation, A suitable blade
holder for bench use can he
casily made by running a
number of saw kerfs through a
suitable picce of 34-inch stock,
ap shown in Fig. 4. Ancother
form of rack consists of a
length of 34-inch stock, notched
to fit over the upper arm, and
drilled with a oumber of holes
to receive the varipus blades
and accessories, Fig. 5.

o e

Fitting Blades. — Jeweler's
blades are held between the
flar jaws of both upper and
lower chuelk; saber blades are
held between the wea jaws of
the lower chuck only. The ex-
act method of mounting should
be apparent from the photos
shown at the top of the following page. It
will be noted that when saber blades are
nied, the lower chuck must be mroed areund.
This is casily done by loosening the ser screw
which holds the chuck, swinging the chuck
aver, and then retightening, The saber blade
will naturally align itself in relation to both
table and guide, but there iz some chance of
mis-alignment in mounting jeweler's hlade
This can be avoided and the blade mounted
quickly if a guide block is used., as shown
in the photo in circle. This consists of a wood

1




Jewelers bladez are held In both uppar and lower chuocks az
in Ieit phota above, while zaber blades are hold in the Jower
chuck onjy and always befwoen the vea jews of the chuck.

block in which is cut onc or
more saw kerfs. With the block
held on the scroll saw table
and the blade held in the kerf,
proper alignment in both upper
and lower chucks is assured.
With a little practice, perfect
blade setting can be made with-
out osing the guide block.

Adjusting Guide. — The uni-
versal puide consists of two
parts: {1) a disk which guides
the blade, and, (2) a roller
which supports it.  Both of
these paris can be seen in the
twao upper photos. The dizsk has
a number of slots around its
rim, these being of different
widths to At wvarious blades.
The slot selected should be
neither too loose nor too fight.
The disk is adjusted to bring
any slot to the front by leosen-
ing the screw which holds it in
place and turning the disk to
the requircd position. In re-
gards to the width of the blade,
the guide is set so that the
forward edge of the disk is
just behind the bottom of the
blade teeth. The roller support
is worked independently, and

[46]

ghould be moved forward until
it just lightly touches the back of
the blade.

Mo 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
1 to 5 illustrate this point clearly.
The vee notch on the rim of the
disk is used for very fAne blades,
az shown in Fig. 1. Blades of
such small size work just az well
without a guide, and the guide is
often removed entirely, the ten-
sion of the blade itself being suf-
ficient to guide it. The vee notch,
if used, is not really 2 guide but
gimply a back support since the
very fine blade is not wide enough
to affoerd any appreciable rudder.

Blade Alignment. — The draw-
ing below tells the story of right

Abcve, & almple device lor aligning blades.
Disgram below shows ellect of misalign-
mont, Left, varioos settings of the universal

and wrong blade alignment. When
viewed from the side, the blade should
move straight up and down when the
saw is running, as shown in center
diagram, If the blade slants forward
or back, it will cut with a jerky action,
moving the work on each stroke with-
out cutting it. Always make it a point
to check blade alignment when mount-
ing a mew blade.



NUMERDUS jobe can be done on the

scrall saw, but as far as the actual tech-
nique of cutting is concerned, there iz very
little 1o learn: As & matter of fact, if you At
the saw with a regular 14 in. wide blade, you
can turn it over to any ten-year old and he
will be sawing like an expert in less than an
hour, Safe; too—thiz machine has the best
safety record of all power saws,

Position of Operator.—In average work, the
operator takes a natural position, either stand-
ing or sitting, at the fromt of the table, with
the blade facing toward him, as shown in the
upper photo. Where the work s of such a
length that 1t will strke the opper arm before
the cut is completed, cutting from the side is
necessary. Side cutting requires that both the
upper and lower chuck be turned around, this
being casily done by simple adjustments on
most machmes On some machines, the table
also must be rotated so that the groove in
the table msert will center around the blade
For occasional long work, however, the insert
i nsually lzid aside and the table used In its
regular position

Techaique of Cutting.—The technique of
cutting with seroll saw blades follows much
the same practice as used on the band saw.
Becouse of the fine blades used, however,
there are a few additdonal points worth not-
ing. The first of these concerns the cutting
of an inside square corner, as shown in Fig. 1.
In one method of cutting, the fing blade is
turmed 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 gize of blade ueed. Tuming n this
manner is often necessary in some worlk, and
the slight round is usually no detriment In
another method of cutting, the cut is shghtly
jogged at the corner, as ghown in Fig, 3. This

For average scooll waw work the operaior takes a
gitling or slanding position a1 ithe frend ol the fable,
with [he teeth ol e blade pointing Ipwinda himi

]

Abave, uring 2 side fead for cutting Jong work. Draw
mg below shows lechofgque of culling ingkde cornors,
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it will tend to drift sidewise if the
pivet point is not correctly located.
Thin blades will alss sometimes
show a tendency to drift within the
work itself, ng shown in Fig, 2 This
latter difficulty can be corrected by
applying more tension to the blade
or using 2 different blade in a wider
width and with more teeth per inch

Ripping Fonce. — While intended
primarily for curve-cutting, the scroll
saw can be dsed successfully for
ripping when the shop is not fully
equipped. Fig. 3 shows how the
standard band saw fence can be
fitted for such worke Holes

Above, useful circle [ig i made from
stangard shapor hold-down  parts

permits a perfectly sguare corner,
but has the disadvantage that the
bulge most be later smoothed by
sanding or filing. Fig, 4 shows yet
another method, where the blade is
ran out into the waste stock and
turned completely around so that

muat be drilled in the table,
of course, to pormit mount-
ing the guide bars.

Transferring Patterns,—The
first and one of the most im-
portant steps In cutting any
shape from wood is the job
of marking the pattern
shape on the wood stock In

the blade can enter at right angles
to the first cut. All of these methods
are good, the selection depending
tipan the nature of the work

Fig. 5 shows a variation in scrall
wrw techmique in the cotting of acute
cotners. The cut is started at any
inside point, as shown in Fig. 5, and
proceeds to point A The blade is
then baclk-tracked to B to permit
running over to the other line, this
beéing the same techmique used in
hand sgw cutting. The difference
comes in cleamng out the comers,
as shown in Fig. 6. Where the band
saw worker would clean the corner
by cutting directly from C to A, the
scroll saw worker often prefers to
back into the cut from B to A, antil
the back of the blade comes to A, and then
cut from A to C. This system gives a perfectly
clean cormer, whereas the meeting of two
euts often shows a regged point.

Circle Jig.—Circle jigs for the scroll saw
can be made like any of the styles previously
described for the band saw., One additional
model, which fits the mechanics of the saw,
iz shown in Fig. 1. Parts osed are standard
shaper hold-down parts. The bent post is
fitted in the extra hole used {or holding the
scroll saw guide post. The bracket and straight
post allow adjustment of the pivor point,
Like band saw work, the pivet point must
be in line with the blade, Because the scroll
saw bhlade is less stilf and has less support,

Dizgram shows bow » thin blsde mey «ordi e thick ztock.
Abave, [ig saw labls with bard saw fence for ripping long work.

any method of working, it is first necessary
to make a full-size paper pattern of the work,
vither by the common method of enlarged
squares or by the use of a projecitor. This
paper pattern can sometimes be mounted
directly on the wood as 3 guoide Where
this is not practical, the simplest method of
transferring 18 with carbon paper, as shown
in Fig. 1 on opposite page. The sawed outline
can then be used as a pattern in marking other
pieces; as in Fig. 2, Where the work iy gmall,
the transfer can be quickly made by hammer-
ing a wood pattern over the work, with a
sheet of carbon paper between, as shown in
Fig. 3. This gives a clean gutline for several
impressions, but is only wselul for small work,
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A mumber of different methods can be weed In tranzierring soy reguired pattsrn to the wood stock, Carbog
paper and wond patterny are oeed for short rons, while perforaied patierny and motal templates ars hest
tor lomiy rens and production work.

Where many similar pieces must be cut,
tracing each piece becomes too slow and
some faster method, such as the perforated
pattern, must be used. A perforated pattern
is made by first pencilling the design on a
sheet of thin, tough paper, and then going
over the entire design with 2 fne needle,
punching holes at intervals of from & to
14 inch =s required, as shown in Fig 4. The
pattern it then placed on the wood stock
and the trangfer made by rubbing with trans-
fer ink on a cloth pad or sponge, as shown
in Fig. 5. Another stain which can be used
is asphaltum paint. This should be quite
thick. being picked up and diloted as required
with 3 sponge dampened with benzine. Trans-
ferring can also be done with a powder
composed of two parts of powdered rosin to
one part of dry lamp black This is beaten
through the perforations in the pattern by
patting with a plece of hard felt. Application
of heat is necessary to melt the rogin and
thus fix the pattern. This method is used
extensively for making up a number of du-
plicate paper patterns, which are, in turn,

gummed directly to the work. Fig. 6 shows
how a perforated desigo looks after trans.
ferring to the wood.

Another production method is the use of
a thin metal template. This iv usually fitted
with flanges or tabs so that it can be easily
located on the work, Transferring is done by
blacklead or graphive;, exther dry or wet. The
color is spread or rubbed into a piece of
soft wood, a mub of the brugh over this lifting
encigh color to do the marking, Fig, 8 shows
the pattern being transferred to the work;
Fig, 7 shows how the work loaks after the
transfer haz been made. The black areas, of
course, represent the portion of the work
which 15 to be cut away, Usually when a
tranufer is made in this manner, a thin line ol
black is left standing all around the design in
the cutting operation Metal templates are
sometimes used in reverse, that in, they are
actual stencils of the desired cutout In this
case, the transfer is commonly made by spray-
ing lacquer through the stencil, which both
marks the outline and provides a ground coat
for the cutout.
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Parforated pattern cof fn celulold mikes a bold cuf-

line when rubbed with japan color. Photo below

shows a pattorn iranaterrad direel fo woark with the
use of etlprijed SgoAres

A somewhat bolder destgn than the needle-
marked perforated pattern i= often desirable.
This can be made of thin' celluloid, with the

holes drilled with a % in. drill, as shown mn
Fig. 1 above. Coach colors in japan can be
used for transferring, using the paint at tube
consistenicy and applving with a tooth brush,
as shown in Fig. 2.

Fig. 3 shows a job being scroll cut after
direct sketching with the use of enlarged
gquares, which can be secen on the work. The
phote at right shows the popular projector
method of enlarging small magazine draw-
me$. Unit shown here magnifies to eight
diameters and has a 45-degree mirror which
projects the image right side up. For most
worl, however, it makes no difference
whether the picture is reversed or not so that
the average craft projector is uscally simpli-
fied and made without the reversing feature.
Lenses and plans for shop projectors can be
obtained from Edmund Salvage Co. 101 E.
Gloucester Pike, Barrington, New Jersey.

It ¢can be seen that cutout work involves
two distinct operations. There is, frst of all,
the job of getting a full-gize pattern from the
small magarine drawing, This is done with the

projector of by enlarged squares, as previ-
onaly described. The second and often most
important stage is the transfer of the design
te the wark, and this is often worked with
stencils and by masking so that it becomes a
part of the final painting operation. The meth-
ads given barely touch on the possibilities,
For production work, it is probable that silk
screen stencils  (see “Practical Finishing
Methode™) offers the best method of paint-
ing and outlining cutouts,

Ornamental Brackets. —The sawing of orna-
mental brackets iz typical seroll saw work
Beveral good designg are shown on the op-
posite page. The patterns are shown on the
conventional background of squares and can
be readily enlarged frechand by plotting the
curves on larger squares. Most graph pat-
terns are plotted to enlarge properly on 1 inch

g

An opague ¢r postcard projector [= handy for projec-

ing small magazine drawings. Unit shown here an-
larges o ciohl diameiers and shows the picture right
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L Siaeite CURVES ... GOOD UTILITY SHAPES IM SOLID FORM FOR

MAYIMUM STREMGTH ... USUALLY SOLID WOOD WITH GRAIN
PARAOLLEL TO LONGEST SI\DE OF BRACKET

ORMNAMENTAL
SHAPES .., GOOD
SUPPORT AMD
GRACEFUL LINES

R USUALLY PLY- iy . | T
WOOD ., ABOUT |

G4-1M, LEGS

PICTORIAL AND FLORAL
von HIGHLY DRNAMEMNTAL
BUT POOR SUPPORT . ..USED
OHLY WHEN PROJECT
ITSELF HAS WHTRICATE
SCROLL-CUT CURVES ...
USUALLY Ya" PLYWOOD

L]

Ornamental Brackets are fipical of external and intorna] culting dene on the scrall saw, Designg shown
can be enlarged to any required size by drewing larger squarcs and then plotting the design freehand
A projectar, asz shown on oppogite page, is wselul fer blowingop designs.
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a knife i& often osed to eliminate
fearing.

Cutting Metal.—In general, metal
cutting on the scroll saw follows
the same technigque as used on the
band saw. Fine teeth are neces-
sary to prevent stripping. Thin
gheet metal should be worked over
a wood base or should be shel-
lacked to a wood base to prevent
burring on the underside. Cuts in
iron and steel are practical up to

Fifty to opne hun- @ ===
dred paper-cofgnls S (= =
can be oyt at one time by uosing the =

about T4 inch thickness; over that,
the cutting speed is very slow.

Sawing Plastics,—The first craft

pad  method,

squares. However. if a larger figure is re-
quired, the squares can be made 13§ inch, 134
inch or any other size as needed to arrive at
the desired size of hgure.

Paper Cutouts.—Paper cutouts, an example
of which is shown in Fig. |, can be perfectly
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
outside boards of 14 or Y-inch plywood, as
shown in Fig, 2. The various sheets of paper
thus become equivalent to one. salid block
and can be cut without the slightest fraying
of the edges, The blade used should be of a
gize to make the necessary curves, and teecth
should not be too coarse, On the other hand,
a very fine blade will quickly become clogged
with the paper particles and will burn the work,

Cutting Cleth.—Cloth can be cut on the
scroll saw in pad form, much the same as
paper. Here, again, it is exceedingly impor-
tant 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 ailcloth,

ron plastics were in the phenolic group.

Slow speed should be wsed when sawing mefals.
Plastics in the phenoli group can be sawod at high
speed but acrylics must be worked slower.

These materials saw easily—about like hard
wood—and offer no dificultics other than a
tendency to chip on the underside, Elade
recommendations given on page 61 are for
phenolics, such as Catalin, The newer acryl-
ice, such as Lucite and Plexiglas, take =
coarser blade and slower speed. The general
gituation here iz that high blade speed or
lack of clearance will canse heat, and the
heat will melt the plastic. This is not a factor
when woerking stock up to about 34 inch
thick, but it must be considercd when sawing
heavy stock. Plastics in the polystyrene group
(Plax) saw about the same as the acrylics.
Cellulose acetate plastics (Tenite) are also
on the soft side and tend to clog and jam
when sawed with a fine-tooth blade at high
speed. When sawing any of the thermoplastics
mentioned, the skip-tooth blade (Delta Nos.
£3, 86, 87, BE) tun at slow speed will usoally
make a clean cut.

Many sheet plastics are masked with paper.
“This provides a good surface for pencil marks
and also protects the plastic. The paper should
not be removed until cutting is complete.
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When working dark-colored phenolics not
masked, it 13 often advisahle to spray a coat
of white lacquer on the work to provide a
marking surface, Fig. 4. Alternately, a paper
pattern can be attached with rubbér cement,
A pelished sheet of plastic will not take pencil
or carbon paper marks, but can be marked if
needed with & china marking pencil sharpened
10 a fing point,

Angle Sawing.—Inlays are often cut with
the table tilted at an angle of from 1 ta 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 together.
Thizs iz clearly shown in Figs. 1, 2 and 3.
When cutting on an angle, the work must at
sll times be kept on one side of the blade.
If the work is swung completely around the
blade, the bevel will change directions and
the picces will not fit. The most convenient
working position is to keep the work below
the blade, that is, a piece which is 1o fit inside

g O

Above, angle cutting
eliminates the aeam
formed by the saw
korf. Photo shows
angle-cuat lamp  base
sawed from zingle

plece af wood,

RAIZED LETTERS

LL~J'I:,I angle snwfnqhh‘“ Ly 2
can b | 5 | =]

l.r.'arJr_dE]r opfpilrf;?ucts. H""‘"-..l
a single picce of 34-inch stock which
has been angle cut into a number of
rings 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 maodel boat huolls, wood dishes,
book ends. raised letters, ete. A few
typical applications are shown in the
drawing. Fig. 6 shows a model boat
bull which has been go cut that the
various pieces pull out to form the
complete rough shape of the boat,
Fig. 7 shows how angle sawing can

another picce must be on the lower side of the
table. The angle of table tilt will vary with
the thickmess of the work and width of the
saw kerf, and iz best determined by making
test cuts on scrap stock of the same thick-
ness. The angle cut 15 wsed to some extent
in making inlay pictures (sec following page),
bat it must be kept in mind that the angle
must be changed constantly depending on
whether the piece cut out is to fit in the sec-
ond, third, fourth or lower layer of the pad

With a little experimenting, angle cuts can
be made in heavy stock so that any piece cut
ot of a larger piece will jam tight when
pushed throogh the larger picce. Fig. 4 shows

be uged to advantage when making
deep turned plates or bowls, at the same time
removing a lot of the waste stock. Raised
letters, as shown in Fig. 0, are very cffective
when angle cut so that the letters project
above the surface of the base piece. The
letters can be readily dropped out of the
base to permit painting for color contrast,
This system of sawing has a couple faults:
(1) Starting holes are needed and will show
on the finished work, (2) the cut edges can-
not be sanded. The first fault can be partly
overcome by using the very smallest possible
drill for starting holes; second fanolt is not too
serions if 2 smooth-cutting blade is used,
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inlay Pictares.—The
making of inlay pictures
or demgns is fascinating
work, not dificult, and
provides excellent decoro-
tion for trays, book ends,
novelties, etc. The simple
principle involved is
ghown m Figs. 1 to 4,
where it can be seen that
if a dark amd hght piece
of wood are scrall cut at

lsiay pictures make siractire
decorations. The drawings zhow
various sleps In making the pad

and asgembling rhe phecos lor
the book end shown in photo.

Brawing above zshows in simplified form ike principle of
inlaying, Phoio shows o fnished [nlay.

the game time, any picce from one will fit
the corresponding hole in the other. A typical
pictorial example is- the book ¢nd shown in
Fig. 5. In making this inlay, the picture is
first transferred with carbon paper to a piece
af Vj-inch plywood. Another picce of Tg-inch
plywood makes the bottom of the pad. Bradded
between the two pieces are the various layers
of veneer, as shown in Fig. 6. Different col-
ors and grains in the veneeér stock provide
contrast to miake the pictore effcective.

A full sheer of wveneer is not reguired for
each inlay area since small sections can be
patched in, This can be
done on a full sheet of
ll"l.tI'F“.‘ﬂ_'ll\"t Yenesr or on
cardboard the same
thickness as the veneer
(1/28 inch). Fig. 7 shows
the mallet, boot and ball
af the picture patched
in. Sawing should be
done with Deltn Nos. B,
82, B3, or 84 blade. These
blades are very thin so
that the saw cuts in the
aunembled picture are al.
mosl invisible. No. B4
would be a logical se-
lection for the example
shown. The sections are
cut away one at a time,

Alter cutting out, the
pleces are assembled
face down on a sheet of
cardboard, using rubber
cement or starch paste,

ASSEMBLYING THE INLAY
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as shown in Fig. 8 The assembly is then
permanently glued to the backing, Fig. 9
After the glue has dried, the cardboard is
stripped off.

While the pad method of sawing is pre-
ferred by most craftsmen, some workers
prefer to cut each of the various pieces indi-
vidually. The advantage of this method is
that the important element of grain dircction
can be controlled without waste; also, it is
simple to make up several of the same picture
in one sawing. Like the conventional pad
assembly, the work is sawed several thick-
nesses at a time after being nailed into pad
form. Each part is in a separate pad and must
be cut exactly to pounce pattern lines for a
perfect fit. If desired, the two systems can

A good example of inlay piclure or mtarquetry cul on
the geroll zaw, Fhotos and disgram below show cuts
fing of Interlecking jig saw or pléture puzzle,

be combined; see also angle sawing method
on page 53. Several of the craft supply houses
furnish veneers and patterns.

Jig Saw Puzzles. — Jig saw or picture plz-
zles are made by first gluing the picture to Tg
inch thick plywood, as shown in left photo
below, After the work has dried, the picture
can be divided into four sections for ecasy
handling, center photo. O various methods
of cutting, the simplest is to cut the picture
into strips abent 1 inch wide with interlocking
joints about 1 inch apart, as shown in dia-
gram. The strips are then cut mto squares, as
shown by the dotted lines. All cutting is
doneé freehand without guide lines.

G55 L8 A W
INTERLOCKING CUTS




Letiwrs amd signs are umually macle with a combing

tivp ol Band saw and seroll saw cute, Sorofl saw
i pasmniial for dnieenal saw i s BaEdliedg.

Lettern and Swgnas.—A wide variety of cutout
letters and wignu in wood, metal and plastics
can ba cut and sanded on ihe scroll saw,
When the work is large and not too intricate,
it is usually fastér to run all outside cuts on
the band saw, reserving the scroll saw for
internal outs only. In some instances of sorip
lettering, ag in photo above, the size of the
work prevents complete band sawing and it
may be necessary to do some of the extornal
cutting on the scroll saw. Individual lotters
ave easily cut on either the band saw or scroll
saw. The pad method of sawing is oftéen used,
and in this way scveral copies of the same
letter cap be cut in one operation. Wood
signs and letters are weaally worked in pop-
lar or white pine gince these woods saw easily,
resist warpang and are easy to paint and glue
to wood backings Plywood s also popular.
Usze is sometimes made of angle sawing,
page: 55, to make raiged letter pigns. Some
novel and attractive effects can be obtained
with metal inlays Work of this kind ia done
in the same manner as making a woad inlay,
a5 dencribed on page 54, the sheet metal
stock making up a part of the pad

The actual work of sawing the letters is
simple, and szbout the only difficulty the
average crafter will have in doing thia kind
of work is concerned with the lavout, Two

simple alphabets are shown
on the opposite page, and
others can be found in any
good book on commercial
lettering or poster work, A
projector is useful in en-
larging the small lerters o
any required size, but this
can often be done quite
easily by a system of scal
ing the letters. For exam-
ple, in the twe alphabeis
shown, the width of all letters is indicated in
units of one-gixth of the beight. In making
up any lavour, first determine the height
which the letters will be. Mark this lengih
on o straight edge and divide the distance
into wix equal parts, Then, Iny off three or
four additional one-sizth space wnits, This
scale is usel in laying out the width of any
letter. Stem widths can be taken from the
letter 1" but can be varied to suit. The upper
alphabet is best cot from 1§ inch thick Iizm
ber. Black lHnes indicate grooves cut to &
depth of about % inch, these cuts being run
in while the work is in-the-square. The Jower
alphabet can be made in any thichness Irom
bu inch up, After one letter has been sawed
aut, it can be used an a marking pattern for
duplicate copien, or it may be usod lor direct
sawing with pattern, an described on page 30,

Using Saber Blades.— While mast scroll saw
work s ol a delicate nature best done with
fine jeweler's blades chucked at both ends,
the heavier waber blade should not bs over-
locleed, In making wood letters, for example,
there in no particular need for a fine blade.
By using the saber blade, which is chucked in
lower chucl only, it is o simple matter Lo
jump from one opening (o another in plerced
work, The wider width of the saber blade
makes it easy to saw a straight kne; coarse
teeth and heavy set give the needed chip
clearance for cuts in heavy stock, The sabor
blade is excellent for cutting thick sheets of
thermoplastic, such as Tenite. In face on
work of this kind 134 inch or more in thick.
news, it 1k the only blade which has enough
clearance to cut without clogging and jam-
ming in the cut.

Using Band Saw Blades.—If you break a
band saw blade, cut it up in 5 inch lengths
for use in the seroll saw, These blades can
be chucked at one or both ends as Jdesired,
but are commonly chucked in lower chuck
only, like a saber blade, Widths aver '} inch
should be ground down to Ly inch wide at
one end to fit the chuck Hack saw hlades
can be psed in the same manner. When extra
capacity is needed for cutting thick materials,
it in sometimen practical to use an over-length
homemade blade chucked in lower chuck anly,
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Two simple alphabets for making cutout wood Jellers.  Enlargement to any degired dire iz easily
done with a projector, or, the letters can be drawn (réeshand with the aid of a scele divided info
onits of onssixth the bolght of he letlers.

Knife Blade is Handy.—From an old hack- you would do with a pocket knife. The edge
saw blade wou can make a knife blade for must be razor sharp.
cutting  cloth, cardboard, paper and other Magnificr.—Some of the work done on the
materizls that tend to tear when sawed with seroll saw is of a very delicate nature, Good
a toothed blade. It is also useful for slicing light plus a magnifying glass. as shown in
operations in wood, that 15, any kind of work  Fig. 1, will help you to do fine, accurate work
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Magnilylng lass [g hamdy lor fine
delail, A 3 inch diameler resding
glazy parmity Iwo-sys wizkon

without eve strain. A 3 inch
dlameter reading glans s excel-
lent for this purpose although
some workers prefer the oblong
type about 5 inches long for

st

moulding being veed. In order to obmin the
proper profile shape ol the second piece, the
end is first cut as a plain miter joint, making
the worl the same exact length as would be
required for a miter joint. This part of the
job can be done on the circular vaw or in a
miter box. The edge of the miter cut now
forms a guide for cutting the cope cut on the
scroll saw, Thiz cut is made square, that is
the work rests flat on the table while the saw
cuts on the curved line formed by the edge
of the miter, When accurately cut, the secand
piece will butt perfoctly againet the firse
Since a perfect bt is required on the inner
edge only, it is the nsual pactice 1o undercut
the coped end slightly, This can be done while
pawing, or the wood behind the
edge can be ronghly backed off
with a coarse file or by sanding.

Gang Blades. — When a thick

maw kerd in required to make a
glot, it is often more convenisnt
to use two blades mounted 1o-
gether rather than cutting both

butter two-eyo vigion, The power [y
need not be more than 2%, which
will be olvtained with a glass of
12 v 14 inch focal length when used at normal

eye distance ghown in the photo,

Tubular Jointe.—A uueful idea for cutting
metal tubing where one pipe iv to be brared
or soldered to another at an angle s Ahown
m Figs. 2 amd 3, A blocl of wood is reguired,
On the top side of this is marked a circle of
the same radiune as the size of the tube on
which the joint is to be made, Using this
pencilled cirele as a guide, o hole in drilled
through the bloclk, thig hole being of the
taime mize an the second piece of tubing and
drilled at the same angle as required for the
joint. The tube 15 now placed inside the hole
and cuot off, using the pencil cirele ag the
sawing line, Fig. 3. If the work has been
properly marked, the tube which has been
eut will be a perfect fit against the other, The
end of the cut tubing can then be used a6 a
pattern to mark the size and shape of the
hole which must be drilled in the first tube
ta complete the joint. A similar technique of
enclosing roand worle in a square wood block
can be used for round-end slotting, as shown
on page 19

Coped Joint.—Inntead of using a miter joint
when fitting moulding te an inside corner,
some workers prefer a coped joint. In this
style of joint, one picce of moulding is cut
gouare across at the end and is butted di-
rectly agalnst the corner, as shown in left
diagram, Fig. 4. The end of the second piece
is then sawed to the same profile shape as the

wides of the slot with a wingle
blade, Blades can be temporarily

Tubnular Joini al any angls i accursiely cul by en
closlng rabe B w bleck. Belew, mmped oinl s
cwl o scroll v after  Eihering

ihe mnd of work

L._':.'f iﬁ_. 'Eiﬁmn %Eé%‘ o

Uaky wrTadl

hald together with a dab of glue or wrapped
with fne wire or thread near the top and
bottam. The combined blade is then treated
as one blade and is mounted in the scroll saw
chucks: If the cut is in thin stock, cleaner
work can be obtained by affsetting so that the
weth of one blade will come between the
tecth of the other. Various modificanons of
thig idea can be used—four ar five blades in
a gang makes a good coarse hle; two blades
with a epacer between can be uned for cutting
curved inlay strings.
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Smdéag
and FILING

TANDARD accessories for most scroll

saws include a sanding attachment and a
varicty of machine file shapes. The sanding
attachment has a semi-circular body, making
it suitable for sanding both curved and fat
surfaces. The attachment takes round sleeves
of the same size psed on the small drill press
drum, the shape being easily altered to At
the semi-cireular ghape ol the geroll saw at-
tachment. Machine files are available in both
Le and Yy-inch shanks, and in a wide variety
of shapes including square, triangulay, round,
pillar, lenife, ote., ax shown in diagram. All
filen, as well ay the sanding attachment. are
held between the vee (not the flat) jaws of
the lower chuck, The cutaway views, Figs. 1
and 2, show clearly how these accessories are
mounted. No guides or supports are used.
The work is psuzlly fed from the front, but
the chuck can be swung over for side feed f
desired. Side feed is often useful since it
permits aligning the table exactly square with
the file or sanding attachment being uwsed,

Speed of Operation.—Hoth sanding and
fling shoeld be done at speed. I
worked too fast, a machine hle will simply
scrape the work without cotting, while the
sanding sleeve will guickly glaze over and
be of no further use. The finer the file is
cut or the finer the abrasive particles of the
garnet sleeve, the slower the specd should
be. Coarser ahbrasives can be operated faster.
Even as cutting with a scroll saw is much
slower than cutting with o band saw, so, also,
are sanding and fling slower operations as
compared with the speed of machines es-
pecially designed for thin worlk, Thege opora-
tions on the scroll saw are uscinl for fine,
delicate work, Nothing is gained by speeding
up the machine in an effort to get a fasier
rate of cutting. High speed should be used
anly in connection with coarse files working
on 2 soft material

low

Table Inserte.—It is usunally necessary to
remove the metal table inzert when doing
sanding and fAling in order to permit ps-
sage of the abragive unit being used. This
is of no disadvantage on most work, buat

seaZiiiml FELED s A Beease i

6_.1.;------
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o
1 f A
s = Hollvw grotund blsde iz eassily sharpensd by filiag with a thees.
where the work is small, the sup aguare dlle, A 15 degres table T glves the proper lace and

porting area immediately around
the file becomes of considerable
importance. The required support
can be gbtained by uxing an auxil-
wary wood table, cutting a hale in
this of the proper size to admit the
file or sanding sttachments being
wied, In the pame manner, blank
ingerts can be cut away to suit. as
shown in Fig. 4 on previous page.

Halding Devicos. —Bmall ailstones
and abrasive sticks can be moonted
i the scroll saw by ftting the
stone in a suitable wood block with
13 inch metal shank attached A
1 x4 inch stone Atted in this man-
ner is useful for fine honing edged
tools, Round abrasive sticks can
be mounted by making a cylindrical
metal holder for the stick, cutting
out one gide of the cylinder to ex
pose the worling portion of the
ELone,

Filing Circular 5aws, — Planer blades and
others of similar tooth shape can be filed
with the use of an auxiliary wood table o
hold and guide the blade. The table shown
in Fig. | iz dimensioned for 3 14x 14 inch
saw table and a 10 inch saw blade, The gen-
eral idea 8 readily grasped; dimensions
can be changed to sunt job variations. The
soroll saw table is tilted 15 degrees to the
left, and the wood table iz clamped in place
so that the centerline on the slide will Ene
up with the edge of a 6 inch, three-squarc
file. In this position, two teeth in cach group
can be fAled, Then, with the saw table tilted
15 degrees to the right, the iig is reclamped
to bong the centerline of the slide again in
line with the edge of the file. In this socond
position, the two remaining teeth of each
group are fBled. The fle, tooth spacer and

eck tooth bevels wien poprfioned az abhown

screw controlling infeed are not chamged.
Rakers are ground sguare across, this part of
the job being best done on the grinder.

With slight variations, the same set-up can
be used with a roand fle for gumming rip
and combination blades. In all cases, only
the minimum amount of metal should be
removed. The best practice i2 to go around a
saw blade two or three times rather than
attempt to make a compiete job in one pass.
Files for the job will have to be made up
special since the usval range of files supplied
for the seroll saw do not have sefficient face
width, The job of adapting a Gle is not diffi-
cult—you simply grind the tang to an ap-
proximate 14 inch diameter round to permit
fitting in the scroll saw chucl, Any excess
length is removed by breaking the file
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APPENDIX

DECIMAL EQUIVALENTS

184 015625 /4 —.250 1/2=".500 354 750
1732—=.03125 17 /64 — 265625 3364 515635 4954 — ,7TE5825
/64— 4BETS 2,732 = 2B125 17732 - .53RE5 252 = YRI1S
19/54 — 296875 35764 — 546875 51 /64— T9GETS
16— 0625 5/16=.2125 9516 SBZE 1316 — 4125
S/64—.078125 2Y 84 3ERI2S a7 B4 5TR1AS 53,64 — BIA125
/32 = 9375 11733 = 34375 1933 —. 59375 A% = B4aTs
7064 108375 23/64 — 359375 39/64 GODITS 5564 = A59375
/8= 12% 378375 L e L T8 875
8 /B4 — . 140625 25,64 — 390625 41 /64 — B40825 57764 = BOOGRS
5782 —. 15625 19098 — 4025 21432~ 65625 9,9 — SER5
L1/64 — 171875 | 27 /64— 421875 43/64=— &71875 59/64 = BI1BTS
3061875 TV 4375 1/06 — BETS 1516 9175
1364 — 203125 29764 — 453125 45764 T0A1ZS B1/64— 853125
73— 21875 15s53Z— 46375 23732 . 71AT75 31,32 — 96BTS
15764 — 234375 A1/64 - AB40T5 4764 — 734874 63764 = 984375
SCROLL SAW BLADES
Matgrisl pe - - = i Btnd .1. Uae Gpe'm.ﬁ.n. 3 .Bud
Creration General Featares of Blade {Dn]fﬂ f;ns_] |H!“'E‘[:| ti
HARDWOOD Madinm temper, sat feath, al, Also 92, 83, 54, &0, V0 1o
A inceoek., ... ...| Nolover 15 weth por inch. E1l. Sabor T0. T4, 1750
HARDWOOD Medium temper, Testh necd not #5. Alen BB, 87,88, 91, 1750
b S be sel. 59, 60, Bl
SOFTWOOD Medium temper, 2ot 01 wide-spaced 92, Alaso 91, 93, 94, 1750
3 I whoek, e teath, Mot over 10 teath por inch. Saber 703, 704,
SOFTWOOD Teeth need not be tempered or set. B7. Also 81, BE, B3, 85, 1300 1o
Eeiincstoek. .iia BE, 8E. 1750
_FUE'ZL[S, INLAYS, Mol tempered; not set. Blade must 84, Also 81, BZ, B3, 1300 1o
MARQUETRY _......| be thin, 1750
SOFT METALS Medium hard temper! sat taeth, 65, 09, Alse 53, 80, 61, 630
fover i imb.i.., ..., B4, 91,
SOTFT METARLS Mediom hard lemper: set or nol sel. 96. Alsa 95, 97, 93, 650 ta
lander YWin), . ..oo.. 1000
IRON AND STEEL Hard tompor, st toeth. ﬁ é'gl_m o8, 60,61, G50
" PLASTIC, BONE, Medium temper, et teoth, " 81, Aleo 58, 64, 65 1000 1o
IVOHY (rouwgh cul), . 1300
PLASTIC. BONE, Medium tempear. with or withom B5. Alea BE, BT, BB, 96, 1000 12
IVORY [finish cuf)...| Bok or.a8. 1750
BAND SAW BLADES* FILE SIZES
Width Testy | Jnhorm || Wencee. Tesoth Spacing Fila
14 tneh 6.7 14 inch 1% inch A-point and finer B-lmch Taper, Extra slim
{5 mch 56T L% ineh 114 inch T-point T-imch Taper, Extra slim
Velneh | §6.7 %y inch 134 inch E-paimi T-inch Taper, Dxtra slim
14 inch 4, 5.6 1 inmch 24 inch S.point T-imech Taper, Sfim
Ladmch 4,50, 8 144 ineh 315 inch 4. point B-inch Taper B, 5. Reg.
13 Inch 34,5 134 inch & imch S-point 1tinch Tapor B, 8, Reg.
“lor wood
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BAND SAW SPEEDS IN FI"JI’L‘

R.P.M. TO F.P.M.*

v |51 Mocine P Dot Waching || Bimmeter o Bond S Wkl
Pulley | Weel | 5 | 33" | 6~ |8~ | 77 | & Pully 1 |12 | e s | e (e
0" 'zmn 2015 | 1848 | 1703 15?3|1:r3 10 26 31| ar| a9 42| ar
3 2635 | 2402 27201 | 2030 1&7s Vo3| | g8 | & | =8| =| =
el I 15 [ w/a| sl w8
- | e zaar 2627 | 2424 :zah]wm 20 52] - ?3] =
N s #| 9 g —,“
s }_i W22 | 2Jn 2554 2359 2067 23 ”i 7| w2| ws|voe
i 0 T 5 2226 — -
16 |3s70[2285 20ma |27 "”‘“ 30 7| n-l_uu] e | 1z&| 141
10° |2418 22102028 1673 | f?s-'tm —
— a5 ‘FT| 190 | 128 13IB| 147 | 184
z | 12 |2883| :rmslz-lm a:uto?:flwva —_ | .
T | 40 104 m] 144 188
O~ | 1ee 344131452888 | 2864 | 2479 7145 I
N| — | a5 IARCE TIEL
15 |3627| 3315|3042 | 2808 zmmzuz et B
oo e b 50 131 | 18y | isa | iea| 209 | 2as
16~ |3908| 3570 3278 | 3024 2814 |2436 s | ]| |
55 tad | 71| 200 | 18, 30| 25M
| 10 |285%| 2418 'zztu|2ms|1a?aiwﬁ4 e R |_ |_ i
» 127 3162|2683 (2635|2418 2263 1oma| | 60 158 8| 20| 236) A7) 202
o™ | 140 |3nq[344| 3145 | 2886 2?01123-53 N m| ml"| ENE lnl 03
\5% 3938, 3427 13315 3042|7847 | 2496 70 183 | 220 | 256 | 275 | 294 329
15" azaatl:lm]a&?uhzn.uzmpaas 80 o7 :5|| 292 | 314 | 336 | 76
10° :W4 :'aus'ﬂ?t 2340'221!:11?‘24 0 236 283 | 328 354| 378 | am

12 36-3?| 3343 3ﬂ6?| E?W| 2635 |

= ?I?i
;“‘: 14" 1&03 ]Wdr 1#\‘:'3 333-0 3“5 Iraa

15" MJI -1?.1?.'134‘11 33lﬂl 1315 2054

157 "P‘?Bllj"# (4158 3?3!} Jj?ﬂl']'l'l.'l-E

| i35:;.1.| .1:24|1935 znu'z:nlﬂm
- rr 4216] 3844 3503 | 3255 3007 | 2635
LS 5u‘az| 4538 n_a||_sns|::sa-_9 345

15° |s304) 4835|4407 | 4098 3783|3315
e im_mI5waid?4_ai'u|u'|4u?4[ﬁ

14"

1o 2978|3614 3302 304212234/ 2470

SO 5 |4?43|uw 3-;1;r|uzr 1379 | 2945
R

I~ 14" |5661| 5143 4609 4329] 4033 | 2515
== o0k

| 15" | 5967| 5421 4953 | 4363 | 4251 | 3705

16" | 6426/ 5838 3034 49!:]1513 1990

10" |4420| 4030 3672| 3400 3148 2755

ETS 5z?u|4au51nuz|4ua| 3?51]1235

6290, sm 5254 4847 | 4477 | 3922

ﬁﬂl‘.‘l] 6045 :-.4351 5109} i?wln:u
| |:mu. mn.:m 5502 mnnusz

i1
*Feal per minuvie. Boted on 1?15 P meler
tpeed ond colcoloted for rim diometer of pulleye

100 ]m au] 3ah| a3 | 419 | 4n

110

_l'll:l_' :m_ar?| 440 4?3[ 503 | 565
130 3:11_4-31 76| 512 sus! 412

140 368 | 440 S12| 551 587 esw
St al; 1 | JE’

150 w3 | 4| 5w
e B - |
160 41i5ml 586 | 62'?| 7o 183

268 | 140 | 402 | 433 | 441 | 50

.I?D_- ns} 234 .TIQI .:.;; ﬂﬂ_m
—_— —— e S s -
180 472 :m.'rl asa| FOR| 754 | Ba?
o A | onod o i B
190 A¥8 | 97| &4, T4T| TSS| W
nn-n 524 n‘zu[ :ra:-| msl 242

225 | sav 707 s24 884| 942 mﬁ'
250 | ess | ‘maI m| o2 1047 | 1177
275

TID | B&4 TOO0E TO@G 1i51 | 1294

Sl
aﬂl.'l l:-'aéj '?4!|11:I'PH 11?9 1255 | 1413
:I..":n P17 [ 1100 | 1281 1375 | 1464 1648
== s - {

400 | 1048 1!5&]!4&4 1572 | 1676 | 1604
500 1310 | 1570 1nﬂ| IP&S | 3W5j' 2358
— ] H ! -4
*Feet peor minvte —figures In body of toble give
sorface speed of bloda in fest per mimuie.
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BAND SAW BLADE AND SPEED RECOMMENDATIONS

Waork Thickness

. Material " Under 'u.".__.' ;“. wokg” __ '-i“ 1:-_!_:____i‘u.rcrL
Testh| F.P.M_|Teeth| F.IPM. | Teeth| F.I*. M. Teeth| F.FPM,
.M:lmiﬂulll 18| 2200 | 14 | 2200 6 34 [ ] 340
Ashestos Sheets 24 ‘.!?.1; 14 | 3400 | 14 | 340 IT _MT
Babbit-Lead | 14| 2200 | 14 | 2200 | 6| 340| 6| 340
“Brass 18 | 2200 | 14 | 340 | 14| as0| 8] 250
Eronre [‘S-nl':]__ lﬂ_ 3-1_0 1'; 3:1-!'! Tﬂ_: -'!;i : _l?ﬁ
Bronze (fusd) 1w | 0| 1| 2501 ms | a0 1o
Brake Lining 14 | 2200 | 14| 340 | 10| Fe0| ' | 280
Builders Board 14 | 2200 | 10 | 2200 | 3.7 | 2200 | 3.7 éullﬁ
Copper 18| 340 [ 14| 340 [ 10| 250 | 8| 175
Fiber — 1| 2200 | 14 | 2200 | 14| 340 | 10 a4
Hose .. it a4 | 2200 | 18 | 2200 | 18 | 2200 | 10 | 340
tron Lot 18| 250 | 14| 175 | 14 | 125 ' 10| 125
Iron Sheets 24 | 390 18| 175 ) 14| 125 | 10 | 125
Magnosium oy | 18 | 2200 | 14 | 2200 | 6 | 2200 | 6| 340
PFlymetal : 4 | 340 2 [ a0 L& | 340 14| 340
Pipe i --H _;Mn T 34-u 18| 1vs |14 | 123
Plastics ‘.;f:.i,".",’,::j." 24 _E'J._l.m 14 ;’.'z.ms 1| 2200 | & | 2200
Plastics ":,‘,‘,',',',',:;"_ 18 | 2200 | 10 | 2200.| 8| 2200 | 6 | 2200
Radiator Cores = - - _H! 340
Hut;rr (Hird) 14 _zzu_ﬂ 14 Er Ta a4n F 341
Siate .3: Jah | 24 _251: 18| 175 : 125
Steel e SRR 18| 250 | 18| 175 10| 175 | 10| 125
Steol {Eurbon) 26| 175 |18 | 175 | 14| 175 | 10| 125
Steel (Alloy) - 1; _1?5 1| 125 | e | 125 14| 225
Thinwall Tubing : 32 250 ; _I; -_ _—_ = H-j
Wood 47| 2200 | 4.7 | 2200 | 3.7 | 2200 | 26| 2200

Anneiled,

Eemnrks

Thick work voguires concke
tecth o prevent clogging.

Stralglin euls can be sotred
mnd broken.

Une conrse tecth Tor thbek
wiirhe.

Fine bledes up to 52 teetl
cun be sed Tor thin waorke.

Une conrse teetl for hewvy
wiark,

CHEen very haed-—uane slow-
eal ugsecdd 0 e doiilid.

(R
poarss teaih,

Culu
liloe wewod

'I'_J|i|| worlp o s <l mi
Bigghy mpeedd with conrse testh

Ling Nige feeth G wmooih
culting

Fine teolls prevant digging
b, ellmakdng,

SHEE Dgai b Bend apeed Tor
wibrk dver 1 ek ek

Friotinn anwing la excellesnt
Tor worle wgs b Ly .

Cutn pusily ot bilgh npueeid
with enmrpe teelly,

PMmisl mned wossd  cidh alten
be it nd Lilgh spieeil,

[ho st o

conrne Tooily,

Finet teeth cut alower ot
redice clanghjiirigg,

Hediice appeed OF jibe conm el

ferth of Blade chogn, Bimds,

Wive wet in beat. Teeth not
coarser Lhan 15,
Eligh speed cutting con be
dlowe o4k Thicle sectiona.

Aol

confne teell,

14 teeth, regular set ln best
wll-panrpoae. Blacde.

Tough and herd, Slower
apeed nesded for thick werle,

Wave net in beat, Do not
use conrae teeth,

‘lu;n"ood blnﬂies.. Higher apesis

Repular set, metal-cutting blades anless noted otherwise.

can be uned with more power,

Teeth marked 4-7, eto. indicate wood blade. Work requiring tooth spacing fner than 18 pitch
in uspally done best with wave set blade, Speeds are matched to Delta metal entting band saw.
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TURNING HOLES . ..... ... ... 11
VEE BLOCKS . . .. et 19,39
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