The joint or land becomes too wide

(over 1/16"). .

Nicks develop or the knives becomes
uneven.

On larger jointers there is a knife-
grinding attachment that is a detachable
part of the machine. The knives can be
ground without removing them from the
machine. On smaller machines the knives
or the entire cutterhead must be removed
to do the grinding,. If a surfacer or planer
that has a grinding attachment is avail-
able, this machine can be used for grind-
ing jointer knives. However, this method
should be used only when the planer
knives themselves are to be sharpened.
Otherwise, resetting the planer knives
may cause difficulties. To sharpen, re-
move one planer knife, place all jointer
knives in a line, and grind as a single
knife.

Several different machines can be used
to grind jointer knives that have been
removed from the cutterhead. In each
case a wood jig must be constructed to
hold the knives. If a two-wheel grinder
is to be used, cut a groove at 35 to 36
degrees in the edge of a hardwood piece.
Install a wood screw at either end that
can hold the knives firmly in place. Dress
the grinding wheel. Adjust the tool rest
so that the bevel of the knives will be
ground at approximately 35 degrees.
Clamp a guide block to the tool rest to
make sure the grinding is straight along
the length of the knife. Fig. 24-42.

Make a single light cut by moving the
knife slowly from one side to the other.
Check the edge to make sure it is ground
to a single bevel. When this is done, grind
the other knives. Make sure that each
knife is ground the same amount so that
all will weigh the same. Otherwise there
will be excessive vibration when the cut-
terhead is revolving at high speeds. After

grinding, light honing on the back edge
will remove the burr.
If the grinding is to be done on a drill
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press with a cup wheel, the ¢
should be cut in one corner of the 4
jig. The knife is mounted with the bevel
up. Fig. 24-43. The same jig can be used
to grind the knives on a circular saw that
has an abrasive wheel mounted on the
arbor, With this method the bevel
is turned toward the edge of the jig.
Fig, 24-44.

Changing or Resetting Jointer Knives

Removing and replacing jointer knives
must be done with great care. If not, the
jointer will not operate smoothly or pro-
duce a good surface. Before working on
the machine, remember to turn off the
power both at the machine and at the
master switch. Remove the fence and
guard, and move the infeed table as
far away as possible so that you can work
at the cutterhead freely. To remove the
knives, loosen the set screws or bolts that
are part of the knife bar or throat piece
(the clamp that holds the knives tightly
in the cutterhead). Lift out the knife
first and then the throat piece. Turn the
head to the next position and repeat +his
process. i

To replace and reset the knives, .e-
verse the process. Insert the throat piece
first and then the knife, with the bevel
toward the outfeed table. Use a straight-
edge on the outfeed table as a guide to
set all knives to the same height. One of
the best methods of doing this is to use
a U-shaped or straight magnet as a
straightedge. Place a stop block across
the front table and then slide the mag-
net against it. Fig. 24-45. It is a good
idea to have an index mark on the mag-
net. This mark should be in line with

the cutting edge of the knife at its high-
est point. With the knife in the slot and
the throat piece loosened, allow the mag-
net to hold the knife up to the required
level. Then tighten one set screw or bolt
just enough to hold. Move the magnet
to the other end of the knife and repeat.
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24-45. The mognet will hold the jointer knife at

exactly the same height as the rear table, The back

of the bevel should clear the cutterhead itself by
about 1/16%,

Reset the other knives in a similar man-
ner. Make sure you move the magnet
from one side to the other so that the
knives are the same height along the
entire cutterhead.

On some machines the knives can be
moved up or down with set screws that
are part of the cutterhead itself. With
this type of machine a steel bar is used
as a positive setting stop. By using screw
lifters, raise the knife ends to the correct
height and lock them in place. Fig. 24-
48. After all knives are in place, tighten
the remaining screws or bolts lightly.
Then rotate the cutterhead by hand to
check the knives. Tighten all screws or
bolts again to be sure the knives are held
firmly in place. Then recheck with a
straightedge to make sure all knives are
the same height. Move the infeed table
back to the correct position.

24-46, Adjusting the height of the knives by turning

o set screw. Another knife and throat piece are shown

ready to be installed in the next position on the
cutterhead.

FRONT TABLE

_STOP
~ BLOCK
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REAR TABLE

24-47. Place the stone on the rear table as shown.
Remember that the cutterhead is revolving at high
speed. KEEP YOUR FINGERS AWAY FROM THE
KNIVES AND HOLD THE ABRASIVE STONE FIRMLY.
DON'T LET IT SLIP OUT OF YOUR HAND.

24-48. Honing the face of a shaper cuiter.

24-50. Sharpening a mo
tising chisel.

o

After the jointer knives have bee
sharpened and reset, it is wise to join
the knives so they are exactly the sam
height. Cover all but about one-fourtl
the length of a large abrasive stone witl
wax paper. Place the stone on the rea:
table with the exposed section over the
knives, Clamp a wooden stop blr
the front table to help guide the o
Lower the table until the stone barely
touches the knives. Fig. 24-47. Turn or
the power. When the cutterhead is re
volving, move the stone slowly from one
side to the other. A true cutting circle
will result. Be sure to joint the entire
length of the knives. The joint or lanc
(sometimes called the heel) should nol
be wider than 1/32”. After jointing, re
place the fence and guard.

Router Bits and Shaper Cutters

In sharpening these tools, it is im-
portant not to change the shape of the
cutting edge. Therefore most grinding

24-49. The blade fates of a molding head can be
honed as shown here.
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™ ing should be done on the face
%o tool. To sharpen bits for a portable
ou need an accessory for hold-
bits. Fasten a small cup-shaped
wheel to the collet of the router
inding.

he fazeg; a shﬁper bit can be ground
%2 small grinding wheel. Honing is
' shown in Fig. 24-48. A slipstone
used to touch up the beveled
edge but, remember, take care
ange its shape.

-head Cutter Blades

individual blades of a molding
an be honed on their front face,

24-49, The beveled edge can be
iehed up with a slipstone.

ing Chisel

1arpen a mortising chisel, install
-shaped wheel in the chuck of
1 press or lathe. Grind the inside
Then hone the outside, holding
brasive stone flat against the sides
ove any burr. Fig. 24-50.

darpening a Twist Drill

orrectly sharpened twist drill must
a point angle of 59 degrees on
side of the axis. The lips must be
same length, and there must be
h lip clearance (or relief behind
itting edge) so that the tool can
to the material. A lip clearance of
8 12 degrees is considered right for

work, To grind a drill, hold the
ik in one hand and the point between
8 thumb and forefinger of the other

T
i

igle is 59 degrees on either

of the axis, or an in- o
ngle of 118 degrees. | |
lica the clearance ' A /
0 the cutting edge. S AVEN :
& Check the angle and [ [
-_{1!? the cutting edge | J\
With o drill gage. / -"f I

— {a]. The corract point S o, @

24-52. Grinding a twist drill using a drill grinding
attachment.

hand. Hold the drill in a horizontal posi-
tion at an angle of 59 degrees to the
grinding wheel. Grind the cutting edge
on the face of the wheel. Then rotate
the drill clockwise, at the same time
swinging the shank down in an arc of
about 20 degrees. Grind a little off both
sides. Continue to grind and test the
point until the cutting edges are sharp
and both are the same length. Fig. 24-51.
Usually one or two light twists on both
lips will bring the drill to a sharp point.

A drill-grinding attachment is avail-
able on some grinders. With this anyone
can do an excellent job of sharpening
a drill. The grinding is done on the face
of the wheel. The drill is clamped in a
V groove, and the grinder is turned on.
Then an adjustment is made so that the
cutting edge of the tool touches the
wheel. The handle is rotated to grind one
lip. The drill is then reversed in the
holder and the other lip is ground. The
micrometer setting insures evenly ground
lips. Fig. 24-59.

U
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ar. Mark number 1 on
the working face and
e working edge. To
k and reduce it to cor-
the machine to about
iize. Place the working
bed and the working
;, and feed all pieces
ne. Return all stock to
achine and place it on
riginal position. Then
1 quarter turn to the
ie surfacing. Adjust the
econd cut and surface
inal size.

k must be planed, it is
a backing board. This
k 3/8” or less in thick-
hat the backing board
nd at least 3/4” thick.

+

st for thickness, ang

;ﬁﬁf joint as necessary. (See Unit 24.)
¢k to see that the bed moves up and
egsily. If there is too much wear and
& gibs must be tightened. (A gib
oW1 in F1g 25-4)

¢ sure the feed rolls are clean, If they
conted wth pitch, clean them off with

aked in benzine.

the knives, chip breaker, and pres-
to the mamufacturer’s specifications,
sure the dust-collection system is

L ‘overloaded and is working properly.

BRICA TION

5¢ SAE, No. 40 lubricating oil on the
wil- and outfeed-roll bearings.

‘& " Familiarize yourself with the stop switch,
ating handwheel, and brake (if any) so
you can stop the machine quickly.
theck the wood for defects such as large
knots that might cause the board to split
- anger pressure.

. Place the backing board on the bed and
. then put the thin stock on it. Adjust for
~ ithe correct depth of cut, taking into con-
~ sideration the thickness of the backing
. board. Then run the two boards together
~ through the surfacer.

Prawzz b
2l

If a clip or snipe appears at the begin-
* ning of a board:

*The pressure bar may be set toc low.
*The chip breaker may be set too high.

“The upper infeed sectional roll may
be set too high.

*The lower infeed roll may be set too
high,

*Spring tension may be too light on the
Pressure bar,

re the planer knives are sharp.

Unit 25 o Planer or Surigeer

SURFACER-PLANER

" Never surface painted or vamished stock.
In fact, used lumber of any kind should not
be surfaced, ’ o

* Make sure that the board to be surfaced
has one true surfice. v AL

* The shortest board that should be run
through the machine should be 2” longer
than the distance between the infeed and
outfeed rolls. '

“ Ahways stand to oue side of the table,
never directly 1 line with the stock,

® Try to determije grain’ direction and feed
mto the machine 5o that the cutting will be
done with the grain. 1 ILER

“ As the feed rolls take hold of the stock,
allow the machine to do the work. Take
your hands off the bpard.

“If a board gets stuck i the machine,
turn off the machine. Then lower the bed,

" Never stoop down to watch & board be-
ing surfaced.

“ Be especially careful of your fingers when
surfacing a short board. Sonietimes the in-
feed rolls will tip the board up and then
down quickly so that the fingers get pinched
between the table top and the stock,

" If the stock is long, get someone to. help
)éﬁu take the stock off as it leaves the ma-

ine,

If a clip or snipe appears on the end of
lumber:

' The pressure bar may be set too high;
it may not be even with the cutting
circle,

* The lower outfeed roll may be set too
high.

“ The upper outfeed roll may be set too
low.

' The lumber may not be butted.

"The grain may be running against the
knives,

If knives tear out the lumber:

" The feed may be too fast.

"The joint on the knives may be too
heavy,

" Moisture content of the stock may be

too high,
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CIRCULAR SAW

MANTENANCE
. Keep all working parts free from sawdust
and other substances that might have am
abrasive effect on the parts.

» Clean out the sawdust from the base at
regular intervals.

+ Check the V belts to make sure they are
in good condition. Avoid oil, grease, and
other substances that would ruin the rubber.
. Keep the belts just snug enough to oper-
ate smoothly without slipping,

+ Make sure the pulleys are aligned and
tight on the shatts, If necessary to align
them, use a narrow board with a double
bevel on one edge as a guide.

. Make sure all safety devices operate
easily, especially the guard.

. Make sure the fence is parallel to the saw
blade, This can be checked by aligning the
fence with the miter-gage slot. If the fence
isn’t parallel, check the manufacturer’s in-
structions for correcting it.

. Raise the saw blade to the highest posi-
tion and check the angle between the table
top and the blade. Make sure the combina-
tion square is against the blade and between

performing practically any standard oper-
ation. Fig. 26-7. It is fitted to the side of
the table top.

A splitier, a piece of metal directly be-
hind the blade, is used to keep the saw
kerf open; this prevents the wood from
binding on the blade and causing kick-
back. It is especially important to use the
splitter for all ripping operations. Many
splitters are equipped with metal fingers
26-7(a). Using a plastic guard while ripping. This
transparent guard can be used for ali siandard cui-
ting operafions.

the teeth. If the blade is not perpendicular
when set on zero, reset following manufac.
turer’s instructions.

. Keep all machine surfaces, such as the
table top, free of rust or corrosion. 2 |
. Set the miter gage at the 90-degree pgsi- |
tion and check with a3 combination square |
against the blade to make sure that gage and |
blade are at right angles. If not, readjust the |
miter gage. Also check the 45-degree posic’
tions right and left to make sure they are
accurate.

. Make sure the insert plate is in good con-
dition. Replace it if necessary.

Clean out all moving parts with a whisk
broom or brush, then lubricate with oil or a
good grade of ball-bearing grease. Don't
over-lubricate since that would just collect
dust. Wipe off excess oil or grease, being
careful not to get any on the belt.

Lubricate sliding ways of trunnion brack-
ets with powdered graphite.

Motor bearings are sealed and require no
further lubrication.

or hold-downs that provide added anti-
kickback protection.

There are five common accessories
available for the circular saw:
» A dado head, for cutting wide grooves
and dadces. There are several types but
the most common is a set of blades and
chippers. Fig. 26-8.

26-7(b). Cuiting o dade with the guard in pesition.
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BAND SAW

MAINTENANCE

» Clean the band saw tres periodically to
remeve dust, pitch, and gum. Use a rag
soaked in benzine.

¢ Replace the tires when they become worn
» Make sure the belts are in good condition.
« Check the hlade for sharpness and to see
if it has sufficient set to prevent binding.

» Make sure the guide blocks and rollers are
1n good condition and properly adjusted.

» Replace the throat plate, if worn.

s Make sure the table tits easily and that
the pointer on the tilt gage is accurate.

LUBRICATION

s Use S.AE. 20 oil on slide ways of the
upper wheel bracket trunnions and adjust-
ing screw.

» Also oil the screw for adjusting table tilt.

« Keep oil and grease away from the band-
saw tires as this would soon ruin them.

SAFETY

o Check the stock to make sure it is free of

nails before cutting.

Adjust the sliding bar or post so that the
upper euide is about 1/4” above the work.
If the guide is too high, the blade will not
have the proper support.

move the pin or set screw at the end of
the blade slot. Now release the tension
on the upper wheel and remove the
blade. Fig. 28-8. If the blade is to be
stored, wipe it with an oily rag to pre-
vent rusting, To fold the blade, grip it
with the back toward you and the teeth
away from you. Place your right hand on
the blade with the thumb up and the left
hand with the thumb down. Hold the blade
firmly, Now rotate the right wrist to turn
the thumb down and the left wrist to turn
the thumb up. As you twist, the blade will
coil into three loops. Fig. 28-9. Tie the
blade with a string or fasten it with mask-
ing tape.

If a wider blade is to be placed en
the band saw, loosen the blade guides,

340

+ Never allow anyone to stand to the rig

of the saw. If the blade broke, it could
out in that direction.

» Make sure the saw blade has proper
sion and that the teeth are pointing d
+ Avoid backing cut of a cut as this ¢
pull the blade off the wheels.
» Never attempt to cut round stock withoug
a holding jig. It will roll out of your hazds
as the saw starts the cut. 3
» Hold the stock firmly on the table to
the cutting.
» Never cut a curve of small radius witl
wide blade unless you first make relief cu!
» If you hear a rhythmic click as the wo
is being cat, this usually indicates a crac]
blade. Stop the machine and inspect.

If the blade breaks, shut off the po
and stay away from the machine until §
comes to a complete stop. Never try fo
free the blade while the wheels are 3
turning.

Never have your fingers or arms in [
with the blade.

Use a helper to handle long stock.
member that the operator should do all
pushing. !

Keep a well balanced stance as you do
the catting. -

Never try to pick pieces of wood out of
the table slot while the saw is operating,

then release the ball-bearing blade sup- ¥
port and move it back. Slip the new i
blade through the table slot and oyer &
the wheels, with the teeth pointing to- ¥
ward the table. Turn the tension handle &
to apply a small amount of tension to
the blade. Now rotate the lower whesls
by hand to see if the blade stays in the
approximate center of the wheels. As nec- &
essary, tilt the upper wheel slightly in oné =
direction or another until the blade stays &
in the center of the wheel (tracks prop- i
erly). If the blade does not track prop- i
erly, it may ride against the guides and 1
ruin them in a hurry. Now tighten the &
upper wheel until the blade is taut. For 4
a 1/8” to 1/4" blade, the tension is cor-
rect when some pressure at the center &

A
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‘that the guards operate easily.

. the tool for a broken plug or

tet cuts can be made ‘ bad connector, or poor insulation

e saw guard out of (e
there. Place the
on the work. Stayt
ne to full speed.
blade into the work 4
g. 30-9.

core.
the air passages clear.
TION

on most portable tools have sealed
gs that require no further lubrication.
 S.AE. 20 bearing oil or the best
¢ of non-detergent motor oil for any

thnt need oiling. Be sure to clean out
nil holes before adding the oil. Add no

L
wer saw mounted iy g : han four or five drops.

important labor-saviy
). It is highly usefu] ]
such operations as
moldings. This maching
wate joint and can fye
utoff work. i
a2y be set up to cut 4

or left. The table con-*
2d) stops at 90° and 45%°
ials can be cut, inclug-
plastic, wood, and soft, *
um evirusions. L

L SURE THE SWITCH IS IN THE
POSITION BEFORE CONNECT.

g panels of plywood, hardboard,
her sheet materials. To locate the
dtion of the cut, either mark a line
ss the back of the panel or use the
that is attached to the base of the
Place the panel so the good surface
ward the rack. Turn the saw on and
it down to do the cutting. A spring
attached to the saw will help raise it

s a portable power
>ap p the cut. 2

e rack. It is used

st cut. MNotice thai the guar

> way. Be sure to release
le come to rest before |
the corners with a hand so¥

30-10. A power miter saw.
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PORTABLE SAWS AND PLANES

ING ANY POWER TOOL TO THE
POWER SUPPLY.

* Never run a tool where there is any chance
of explosion or fire due to the presence of
naphtha, gasoline, benzine, or any other
explosive ar inflammable suhstance.
* Never wear loose clothing that might be-
come tangled in the fast-turning parts,
* Keep your fingers away from blades and
cutters,
¢ Tumn off the motor
ishing the cut, ; e
¢ Disconnect the cord plu. irom the power
outlet before making adjustments or re-
placing a blade or cutter.
® Make sure your hands and feet are dry
when using a portable tool, - :

Be sure the tool is properly grounded.
» If an extension cord must be nsed, make
sure it is 12-gage wire or heavier for lengths

up to 100’ and 10-gage or heavier for lengths
up to 150",

immediately gfter fin-

BavoneT Saw

The bayonet saw (saber, sabre, or
hand jig) is most useful for cutting inter-
nal and external curves on-the-job. Fig.
30-11. The saw, which operates like a scroll
saw but has the advantage of being port-
able, is relatively easy to use. It is par-
ticularly useful for intemnal keyholing or

30-11.  Paris of a bayonet or hand jig saw.

ORO STRAIN

ON-OFF SWITCH RELIEVER
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ENANCE

{ointer knives frequently.

d reset knives when necessary.

24,

e the guard is used and that jt

5 freely.

 the alignment of the tables to make

hey are level and not twisted,

“that the fence operates properly.

it the outfeed table or cutter head

at both are the same height (except
operations).

: the pointer on the depth scale on

d table to make sure it indicates

depth of cut.

ouifeed table. Raise the
aightedge rests evenly o
Always replace the guard
ng this adjusiment.

g members and table control screws
oiled with lubricating oil.

ointers have sealed bearings on the

head and motor.

ssition, If the rear ¢
st release the lock ha
the jointer. Then

> that the top is well
ke cutting eircle. This
» any slack in the scre
I adjustment is m
edge over the rear ts
ise the table untl it i
1¢ height as one kg
k at the middle and &t
this knife. Repeat .1.’!‘(
her knives to make su
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r table is adjusted, |
f the knives are out
ed sharpening, see Unit *
12lly no need to change
ment unless the knives
ng or you want to doa
ob. -
with a fired rear table
can usually be adjusted 5
ith a handle at the front g
st below the cutter head: =
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eck the stock carefully before surfac-
make sure it is free of knots and other
cts.

al pointer and scale can be used for
adjustment. However, it is a good
ea to check for accuracy. One way to
Bl this is to adjust the front of the table
‘ #0a 1/8” cut, as shown on the depth
Scale, then joint the edge for a short dis-
ce. Then check to see if this is Exactly
“. Never make a cut deeper than
The average depth of cut is about
16", Only 1/32” should be removed
for a finish cut,

'ju_a'.u-;_ TH

- For most operations the fence should
B€ at an exact right angle to the table.
i

18, With the fixed outfeed table, the cutter head
_ = be adjusted up or down a few thousandths of an
. . i e in either direction. With the dial adjustment, as
1 in the helght of the two A many as five honings are pessible without ch

s the depth of cut. A = the knives,

b
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JOINTER

» Trying to surface short pieces (less than
127) is a trap that is sure to lead to injury.
Avoid it. Use hand tools for small wood
parts, What happens when you attempt to
surface short piecesP As the stock starts over
the cutter head, the comer is very likely to
catch, throwing the wood out of your hand
and allowing your fingers to drop into the
revolving cutter,
¢ Use the safety guard at all possible times.
{On some jointers the guard can’t be used
when cutting a rabbet.) =
* Check to see that all pazts of the machine
are | securely. PR
» Use a push block when jointing a thin
piece or when face planing.
< Hold the board frmly against the fence
and the table.
: The maximum depth. of cut should be
1/8”.
« Always stand to the left of the machine,
- Never plane the end grsin of narrow stook
(less than 10”).

Plane with the grain,

Keep your fingers away fromthe revolving
cutter head.




SHAPER

MAINTENANCE

» Keep cutters clean and properly sharp-
ened. Sharpen on the front face only, never
on the contour shape.

» Check the belt for condition and tension.
Keep the belt just tight enough to prevent it
from slipping.

» Clean out the sawdust from the operating
mechanism at regular intervals,

» Make sure the fence adjustments operate
easily.

LUBRICATION

.

» UseS.A.E. No. 20 machine oil to lubricate
elevating shaft, bevel gears, and column.

SaFETY

» Whenever possible, install the cutter so
that the bottom of the stock is shaped. In
this way, the stock will cover most of the
cutter and act as a guard.

> Adjust the spindle for correct height and
then lock in position. Rotate the spindle by
hand to make sure it clears all guards,
fences, etc.

» Check the direction of rotation by snap-
ping the switch on and off, watch as the
cutters come to rest. ALWAYS FEED
AGAINST THE CUTTING EDGE; THAT

Small grooving saws can be used on
the shaper for making many kinds of
joint cuts. For example, two or more saws
with proper spacing collars can be used
for making tongue-and-groove joints.

The three-knife safety cuiier head is
very similar to a molding head used on
the circular saw or radial-arm saw, ex-
cept it is smaller in diameter. Fig. 32-4.
With this cutter head, the same molding
knives used on the saw can be used on
the shaper.

Large-diameter carbide-tipped cutters
are used for many operations. Fig.
32-9, These three-ring cutters range from

384

IS, FEED THE WORK INTO THE ¢ir !
TERS IN THE DIRECTION OPPQ ur"" |
TO CUTTER ROTATION. 3
« Use spindle ring guards, jigs, and othes
clamping devices whenever possible,

shorter than 10" without the use of ji
hold these small pieces on a larger sy
» I you don’t have a miter gage to ste;
the work, stock must be at least 10"

when shaping end grain. Y

Keep your hands at least 4” away from th ‘
cutter at all times. sil

Do not set spring hold-down clips m o
tightly against the work. Use just enough
tension to hold the work against the fenee. " )

Examine the stock carefully before apt-
ting to make sure it is free of defects. Never
cut through a loose knot or stock that i
cracked or split.

Hold the stock down and againsi the
fence with your hands on top of the mate=
rial, yet out of range of the cutters. =

Always use a depth collar when shaping *
irregular work. Put a guide pin in the fable
to start the cutting. /

For contour work, when depth collars
and a guide pin are used, the operator must
swing the work into the cutters. It is a good
idea to keep the stock in motion in the di-
rection of feed. s |

2 1%4¢” 1o over 5" in diameter with a 34"
bore. Fig. 32-10. Many of these cutters
can be used on a shaper with a 1/2" spindle
by using T-bushings.

Cutters are also available as sets that
require the use of shims and rub bearings,

Sometimes, a complicated shape is pro-
duced by using two or more cutters. It
is good practice to sketch the exact de-
sign of the cut on the end of a piece of
scrap stock of the same thickness as the
piece to be machined. Then check the
cutter against this piece to make sure¢
they match. Make a trial cut on a piece
of scrap before machining the workpiece.




2. Al 1/2-horsepower plunge cut router. I al-
aws stariing the job without having to lift or filt the
L rouler. See Fig. 33-4 for a standard router.

BRTABLE ROUTER

The portable router has a motor that is
fiustable up and down in a base, Fig.
3-4. The size is determined by the horse-
gower of the motor and the maximum size
i the router bit shank that can be used.

fost routers have motors that range from
to ecept the fance el ld to 2 1/2 HP with speeds from about
8,000 to 30,000 r.p.m. A collet (or split)
ck attached to the end of the motor
plils the cutting tools. Smaller routers
€ equipped with a 1/4” collet, while
rger ones will handle bits with shanks up
b 1/2". Fig. 33-5.

olded edge on a plaque i g
il guide at the end. .'

33-3. The shaped edges of this coffee tuble were cut on a roufer.

Unit 33 ® Routers

ROUTER

* Keep all bits sharp. Grinding can be done
by hand or with a grinding fixture that at-
taches to the router. Grind the underside
of the lip of the hit.

* Keep the air vents free from sawchast,

* Check the brushes periodically and re-
place them mmediately if worn away,

* Ball bearings on the motor shaft are
grease-sealed to last the lifetime of the bear-
ings. No further lubrication is required,

Make sure the router is properly
grounded. Most come equipped with a three-
wire cord that will fit directly into eorre-
sponding grounding receptacles, An adapter
for grounding a two-wire receptacle is ysual-
ly furnished with the tool.

* Turn off the motor when not in use.

* Disconnect the plug from the power cir-
cuit when changing bits,

* Hold the portable tool Brmly but lightly
in your hands.

« Never turn on the power until you are in
a working position.

' Make sure the bit is properly installed
before turning on the power,

Never put anything into the ventilating
holes of the router.
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34-8. This portable drill has a shockproof plastic
housing. The twist drill is titanium-covered steel.

34-9. This cordless electric drill has a self-contained

battery in the handle. One battery charge from the

unit shown at right is enough for drilling up to 300
holes, 1/8" in size.

34-10. Twist drills of several sizes. Note that some
have smaller shanks so that holes larger than the
portable drill's normal capacity can be drilled.

34-11. Spur machine bit,

DRILLING AND BOR
MACHINES

Bl AN TEN AN DS

: On machines with step pulleys,
belt tension. The belt should be j
enough to prevent it from s
tighter. i
Make sure the correct chuck key
able.
» Check the quill-return spring,
have light tension. i
» Excessive tension prevents sensit
ing and causes pinion-gear bresk

Keep drills and auger bits prope
ened.

Keep motor and spindle pulley
tight to prevent scoring the motor
spindle.

L UYBRICATION

Cover the outside surface of the g
powdered graphite. '
+ Light ball-bearing grease applies
spindle spline maintains spindle Iyl
and eliminates noise.

Make sure the stock is clamped p
before drilling or boring. :

Never attempt to use a hand auge
Use only drills and bits designed for
use.

Always position the hole in the center &
the table beneath the drill and place a pi
of wood beneath the work to keep from
ing holes in the table. '

Use a brush to keep the table free of
dust.

Never try to stop the machine by
hold of the chuck after the power is o

On deep cuts, back out often to clean |
the hole. '

Two types of chucks are available, bul!
most are of the geared type that requ
a special key for opening and closin
The other type, called a hex key cht
requires an Allen wrench to open &
close it.

One problem in using a portable dnlk
with a metal housing is the danger O
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basics of modern Coafed Abrnswes
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BACKING _
Paper Cloth or {:nmhmatmn

ABRASIVE GRMHS

362. Three materials are needed to produce coated abrasives.

SANDING MACHINES

\IAJN"IENANCE

e —— =

» Make sure the operating controls turn
casily.

. Check the belt, disk, or sleeve to make
sure the abrasive cloth or paper is not wor.
Replace as necessary.

« Make sure the cloth or paper is attached
properly. On belt sanders, the arrow on the
belt indicates the direction of rotation.

o Maintain proper motor-belt tension.

» Keep the sander clean. When necessary,
take it apart and remove all sawdust from
operating parts. Make sure air vents are
not plugged.

LUBRIC ATION

Use S.A.E. No. 20 machine oil for lubri-
cating.

For the stationary abrasive belt sander,
lubricate the idler drum bearing, belt-tension
knob screw, and tracking-handle screw.

For the stationary disk sander, lubricate
the spindle bearing when needed.

Check portable machines for any oil holes.
Lubricate, if necessary.

Use only light pressure—just enough to
hold the work against the abrasive.

Wear goggles when disk sanding.

Remove sawdust from around the machine
to prevent a fire hazard.

Sand parallel with the grain whenever pos-
sible, to obtain a smooth finish.

Sand only dry wood.

Use a fixture to hold small pieces of wood
when machine sanding.

Garnet

Garnet (almandite) is another natural
material that makes a good abrasive both
for hand and machine sanding. It is a
good deal harder than flint and the grains

442,

are narrow wedge shapes. Garnet,
is reddish-brown, is widely s
woodworking, principally for
sanding.

Aluminum Oxide

Aluminum oxide is much harde;
garnet, with a grain shape of
wedges. It is a synthetic product
electric furnace and is made by p
bauxite (an ore of aluminum) to a
form, then adding small amounts o
materials for toughness. When al
oxide comes out of the furnace, it s i
chunk form. If it is to be used for the
working trades, the crushing techmm
varied to produce a sharper grain than
generally used for metalworking,
num oxide is brown and is considered!
excellent abrasive for sanding ha
woods.

Silicon Carbide

Silicon carbide, another product
the electric furnace, has grains that
sharp wedge shapes It is greenish-b
and iridescent, and is not only the
but the sharpest of the synthetic abrasi
Silicon carbide is the ideal abrasive |
fibrous woods, plastic, enamel, and otk
relatively soft materials. Commonlyitis
in the finishing process. Though harder it
is not as tough and durable as al
oxide.

All abrasives are crushed and gra
by the same method. The crushed P
ticles are separated into grade sizes
passing them through a series of very
accurately woven silk cloth screens. !
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wOOD LATHE

MAINTENANCE
#

o Keep all lathe tools properly ground.

» Check the condition of the lathe centers.
Grind or replace as necessany.

o Keep headstock and tailstock spindles
wiped clean of sawdust and dirt.
« Make sure all adjustments on
rest and tailstock operate freely.
o Always remove the live center to drive it
into the stock with a mallet.

LUBRICATION
e e

the tool

+ On variable-speed lathes, use S.A.E. No.

shaft, bracket screw, vari-
dovetail ways, vari-
tailstock

adjusting screw.

» On belt-driven lathes, use S.A.E. No. 20

oil on beds, ways, tailstock, quill, and ad-

justing Screws.

« Motors usually have sealed bearings that

require no lubrication.

SAFETY

PES———

« Never wear loose clothing or 2 tie.

o Wear goggles or a face shield.

« Check the wood to make sure it has no

47.2(b). This automatic lathe Is turning the pesis for
beds like that shown in Fig. 37-2(c). The operctor has
only to fill the hopper with pleces of steck. Thé lathe
automatically centers sach piece. Then a series of
shaper-like knives, revelving ot high speed, moves
toward the work which is furning at slow speed. Afier
the piece is turned, it drops info o container to be
removed later by the same operator. Once the setup is
made, one operator con tuke care of saveral mao-
chines.

defects that would cause it to break r

turning.

« Check all glue joints before moun!

stock. A weak joint may come apart

revolving at high ;

up stock is completely dry befor
stock securely between

tﬂﬂstmk is lo hy

turning on power.

o Adjust the tool rest as close t

as possible. Then revolve the

to make sure it clears the res

o Always stop the lathe befor:

adjustments such as changing the

the tool rest. e

+ Run all stock at the slowest 5p

slower speed; from 3" to 8",
under 3", faster 5.

« Hold turning tools firmly in

+ Keep the tool rest as close to.
possible. At intervals, stop th
adjust. :

» Make sure the stock is frmiyi
the faceplate before turning: y
s+ Remove the tool rest when sl
polishing. 1f you don’t, your
caught between the tool rest

length, the distance betw
the overall length. A
12", with an overall len
is twice the distance 3
the bed. A gap-bed &
swing over the bed
over the gap of 15%
stock. Fig. 37-3. This
possible o do larg
on the inside of the

A lathe may be b
pulleys), it may has
pulley, or it may#
motor. The speed I8

speed control
turn at any SpPEes =
turning rough wood, Up
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Section I11

WOOD LATHE

MAINTENANCE

¢ Keep all lathe tools properly ground.

o Check the condition of the lathe centers.
Grind or replace as necessary.

e Keep headstock and tailstock spindles
wiped clean of sawdust and dirt.

s Make sure all adjustments on the tool
rest and tailstock operate freely.

o Always remove the live center to drive it
into the stock with a mallet.

LuBricaTIioNn

o On variable-speed lathes, use S.A.E. No.
20 oil on counter shaft, bracket screw, vari-
able-speed drive screw, dovetail ways, vari-
able-speed pulley shaft, and tailstock quill
adjusting screw.

o On belt-driven lathes, use S.A.E. No. 20
oil on beds, ways, tailstock, quill, and ad-
justing screws.

o Motors usually have sealed bearings that
require no lubrication.

SAFETY
e Never wear loose clothing or a tie.

o Wear goggles or a face shield.
o Check the wood to make sure it has no

defects that would cause it to breg
turning.

e Check all’ glue joints before mounting 4l
stock.”A weak joint may come apart sohe
revolving at high speeds. Make sure
up stock is completely dry before:

o Fasten stock securely between
Make sure: the  tailstock“is - locke
turning on the power. '/

o Adijust the tool rest as' clase to

as possible. Then revolve the

to make sure it clears the rest.

o Always stop the lathe before m
adjustments such as changing the pasiti
the ‘tool rest.”

© Run all stock at the slowest s

is rounded.

* For stock over 6”in dxa.meter
slower speed; from 3” to 67, medit
under 37, faster speeds. :

° Hold turning tools firmly in both h
¢ Keep the tool rest as close to the w
possible. At mtervals, stop the lath,
adjust.

s Make sure the stock is ﬁrmly fa

the faceplate  before  tumning.

¢ Remove the tool rest when s
polishing. If you don’t, your fingers

caught between the tool rest and th

37-2(b). This automatic lathe is turning the posts for
beds like that shown in Fig. 37-2(a). The operator has
only to fill the hopper with pieces of stock. The lathe
automatically centers each piece. Then a series of
shaper-like knives, revolving at high speed, moves
toward the work which is turning at slow speed. After
the piece is turned, it drops into a container to be
removed later by the same operator. Once the setup is
made, one operator can take care of several ma-
chines.

length, the distance between centers,
the overall length. A typical diame
12", with an overall length of 57”4 Su
is twice the distance from line cei
the bed. A gap-bed lathe may '
swing over the bed of 12”7 and a;$
over the gap of 1514", with 47
stock. Fig. 37-3. This feature mg
possible to do larger faceplate ¢
on the inside of the lathe.

A lathe may be belt-driven (usin
pulleys), it may have a variable-
pulley, or it may have a direc
motor. The speed ranges depend on'#
drive arrangement. For example, tht
bed lathe in Fig. 37-3 has a ¥
speed control drive which allow
turn at any speed from 340 r.p.m.
turning rough wood, up to 3200
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