



































END TEETH — SLOT DRILLS
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RELIEVING PERIPHERAL TEETH OF SIDE
AND FACE CUTTER WITH DISC WHEEL

WHAT
YOU
NEED...

This operation will require—brackets, with centres,
a mandrel to suit the bore of the cutter to be ground;
cranked type toothrest bracket and type 'A ' toothrest
(see page 15)

Dress the wheel to leave a clean cutting edge
on the left-hand side.

Swing table and top swivel plate parallel with
grinding spindle, and secure.

Adjust spindle height to value specified on page
23. )

Place cutter on taper mandrel and mount
between centres (mandrel not supplied),

Fit cranked toothrest bracket and type 'A’
toothrest, leaving set screws slack for subsequent
adjustment.

Wind table forward until cutter meets grinding
wheel.

Make final adjustments to toothrest, taking care
to see that centre of tooth blade radius, cutting
line of wheel and centre line of cutter mandrel
intersect (see diagram, page 5).

Withdraw table to separate wheel and cutcer,
start wheel and return table, so as to obtain a
light cut.

Take a trial cut and inspect for parallel, adjusting
the top swivel plate as necessary.

Lock top swivel plate.

Mow grind each tooth in turn : the alternate
spiral angles will fit easily over the ball end of
the finger.

After removal of the worn edges, repeat a light
cut all round to ensure concentricity and a good
finish.

Adjust wheel height for secondary clearance,
and repeat.



RELIEVING PERIPHERAL TEETH OF SIDE
AND FACE CUTTER WITH CUP WHEEL

The question of whether cutters are best reground by
a disc or cup type wheel, though the subject of wide dis-
cussion and experiment, remains substantially a matter of
opinion. The argument appears to hinge on the alleged
superiority of a flat backing ofi (cup wheel) or one of
concave form (disc wheel) which produces hollow grind-
ing. Clearly the cup wheel, grinding its straight edge
will, in theory, produce a stronger tooth, but arguments
supporting the disc wheel maintain that the chordal
difference between straight and concave forms, over a
distance as small as the primary clearance angle is so slight
as to constitute no material difference in strength or
proneness to chipping,. However, to produce a similar
effect to that obtained in the previous operation, but using
a cup type wheel, there are cercain fundamental differences
to be observed. The first of these is that the wheel spindle
height is not vital and that any convenient position may be
used, consistent with the wheel not fouling other parts of
the cutter. The second applies to the position of the
toothrest. It will be remembered that in the last case
great importance was attached to the accurate serting of
the toothrest at the centre height of the custer mandrel,
whereas in this instance the required clearance is obtained
by setting the rest below centre. (See note and formula
on page 5).

The equipment required will be brackets, wicth centres,
tapered mandrel (not supplied), cranked type toothrest
bracket and type ‘A’ toothrest (see page 25).

I. Fit and dress cup wheel,

2. Swing the table at right angles to the grinding
spindle.

3. Place cutter on taper mandrel and mount between
centres,

4. Fit cranked toothrest bracket and type "A°"
toothrest (see page 25), setting highest point of
toothrest radius below the centre line of the
cutter to give the required clearance (see page 5).

5. Take a vrial cut and inspect for parallel, adjusting
the top swivel plate as necessary.

6. Lock top swivel plate.

7 Mow grind cach tooth in turn : the alternate
spiral angles will fic easily over the ball end of the
finger.

8. After removal of the worn edges, repeat a light
cut all round to ensure concentricicy and a good
finish.

9 Lower toothrest height for secondary clearance,
and repeat
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RELIEVING SIDE TEETH OF SIDE AND FACE CUTTERS

FIRST SIDE

This operation uses a cup wheel, universal head and bracket,

swan-necked toothrest bracket with type ‘ E’ blade, and a special
mandrel which secures side and face cutters by means of a screw

and washer,

I. Fit and dress cup wheel.

2. Swing table at right angles to grinding spindle.

3. Fit universal head and bracket, as shown above.

4. Mount cutter in position, using mandrel, screw and washer,
adjusting to a running fit in the universal head by means of the
collar, and ensuring that the cutting edges are anti-clockwise.

5. Secure toothrest bracket obliquely across the universal head
and adjust toothrest to the first cutter tooth so that it lies
horizontal.

6. Slacken off universal head bracket screw and tilt top of cutter
away from grinding wheel, to give side clearance of 3°, then
lock universal head.

7. Adjust spindle height so that wheel clears all but the tooth
being treated.

8. Set over the top swivel plate to produce a slight concavity.

9. Take a light cut checking concavity,

10. Index cutter, continuing with subsequent teeth and giving a

light final grind to all teeth so as to spread wheel wear and
ensure tooth concentricity.




RELIEVING SIDE TEETH OF SIDE AND FACE CUTTERS

SECOND SIDE

No additional equipment is required for regrinding
the second side, but certain minor adjustments must be made
to the set up. First, the cutter must be reversed on its mandrel,
i.e., the teeth clockwise. Secondly, the universal head must
be set over to 3° as before, but in the opposite direction (i.e.,
top of the cutter towards the grinding wheel) to give side clearance.
The setting of the top swivel plate for concavity is constant for
both sides of the cutter and can be left undisturbed.

I. Remove toothrest bracket from universal head.

2. Reverse cutter on its mandrel and adjust as in previous
operation.

3. Slacken off universal head bracket screw and tilt universal
head so that top of cutter inclines toward grinding wheel.

4. Mount toothrest bracket on top swivel plate and adjust to
bring one tooth parallel with table, as shown above.

5. Readjust spindle height and proceed with grinding as before.

15
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RELIEVING END TEETH — END MILL

WHAT
YOU

NEED.. .-

The following accessories are required—universal
head and bracket, cup type grinding wheel, straight
shank cutter holder, adapter bush to suit cutter shank,
swan-necked toothrest bracker and type ‘'F ' toothrest,

I.
2,

Fit and dress cup wheel.

Swing table into position square to grinding
wheel and lock.

Mount universal head and bracket at far end
of table, in the manner illustrated above.

Assemble cutter in adapter and holder.

Insert holder, etc., into universal head, adjusting
collar to give free running fit.

Secure toothrest bracket above universal head
and adjust type 'F' toothrest so that the
end tooth to be ground is approximately parallel
to the rable

Slacken wuniversal head bracket screw and,
tilting the end of the cutter upwards, lock
the head at 6°,

Adjust spindle height so that grinding wheel
clears the lower tooth while covering the tooth
to be treated.

Set over the top swivel plate slightly, moving
the cutter away from the wheel head, to obtain
concavity.

Take light cuts, indexing from tooth to tooth
until all wear is removed, finally taking a light
cut all round.

Reset universal head to 15° and repeat previous
operation, this time grinding secondary
clearance.



RECUTTING END TEETH — END MILL

HERES
WHAT
YOU
NEED...

With the continuous regrinding, the end teeth
of end mills will reach a stage where there remains
insufficient depth to allow adequate backing off, and when
this happens the teeth can be recut as follows :—take
universal head (detached from its bracket) straight shank
cutter holder, adapter bush te suit cutter shank, swan-
necked toothrest bracket with type * G ' toothrest and
suitable abrasive wheel.

I

Mount suitable grinding disc, using support
washers.

Ser table at right angles to grinding spindle.

Swing top swivel plate through 907 so as to
bring it parallel to grinding spindle.

Mount universal head direct on top swivel
plate, as shown above.

Assemble holder, adapter, bushes and cutter.

Insert assembly in universal head and adjust
collar to give free-running fic.

Secure toothrest bracker to universal head with
swan-neck offset to righe.

Adjust blade to rest just inside cutter flute
and far enough back to clear grinding wheal at
full depth of cur,

To give a positive rake set universal head or
swivel table to 107,

Fimd most suitable wheel height by trial ‘with
a stationary wheel and make final adjustments
to toothrest position,

Depth of gash is not eritical, and whilst personal
judgment will become more accurate with
experience, some guidance may be gained from
examination of a new cuteer,

17



RELIEVING BACK TEETH — TEE SLOT CUTTER

This operation differs from others described in
this booklet in that the relief angle is obtained by raising
the level of one centre bracket so as to tilt the axis of
the cutter. A cup type wheel is needed, as well as
the centre brackets, with centres, swan-necked toothrest
bracket with type ' F ' toothrest, and two packing pieces.

I. Fit and dress cup type wheel.

2. Swing rable to a position at right angles to
grinding spindle, and lock.

3. Set top swivel plate at 90” to table (parallel
with grinding spindle).

4. Place the packing pieces under the left-hand
centre bracket and lock the bracker.

5. Fix right-hand centre bracket and mount cutters
berween centres with cutting head toward
lefe-hand bracket,

6. Secure toothrest bracket to top swivel plate,
setting type 'F' toothrest se that the tooth
to be ground is approximately horizontal.

7. Adjust table slide and rack feed so as to bring
together wheel and back teeth of cutter, as
shown in illuscration.

8. Swing top swivel plate about one degree in
anti-clockwise direction, so as to produce
slight concavity when grinding.

9. Setspindle height so that wheel clears the tooth
above the one being ground.

10. Proceed with grinding, indexing cutter and
taking a light final cut on each tooth.

1l. De not forget to remove packing on completion
of the operation as, il overlooked, this will
upset subsequent sertings.

Mote: Height of Packing is found by the formule :—
Height=Length of Cutter < Tangent of Clearance Angle
Clearance Angles =3° primary, 7° secendary



RELIEVING END TEETH — DEDLOCK CUTTER

This operation is much the same as described for
end mills on page |6. The equipment for this operation
comprises universal head, and bracket, cup type grinding
wheel, Dedlock grinding mandrel, straight shank cutter

holder, swan-necked toothrest bracket and type ‘E°
WHAT blade,
;g lEJD I. Fit and dress cup type wheel.
L I

2. Swing table into position at right angles to
grinding spindle and lightly lock.

3. Mount universal head and bracket at far end
of table, as shown in illustration,

4. Fit cutcer to mandrel and assemble in universal
head, adjusting collar to give free running fit.

5. Secure toothrest bracket above universal head
and adjust type ‘E’' toothrest so that the
cutter tooth to be treated nearest the rear
of the machine lays approximately parallel
with the table.

6. Slacken universal head bracket screw and, tilting
the upper half of the cutter away from the
wheel, lock the head at 6°.

7. Adjust spindle height se that grinding wheel
is clear of tooth below that being ground.

B. Set over top swivel plate, moving the cutter
away from the wheel head, so as to obrain
concavity.

9. Take a number of light cuts all round, indexing
from tooth to tooth until all wear is removed
and then a light, final cut.

10. Reser the universal head wo 15" and repeat
to produce secondary clearance,

19
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RELIEVING ANGLE — DOVETAIL CUTTER

This form of cutter has to be approached a little
differently from the parallel type cutters, and a careful
study of the picture i3 recommended. The taper in
its cutting length means that we must effect a com-
promise when considering its diameter. For most
purposes the average cf the largest and smallest diameters
is a good guide, e.g., a |17 dia. reducing to §" dia. could
be considered §° when consulting the wheel height chart
on page 13.

The operation reqguires a swan-necked toothrest
bracket with a type ' F° toothrest, the centre brackets
and a disc type wheel.

I. Fit and dress disc type wheel.

2. Mount toothrest bracketr, centres and cutter as
illustrated with the cutter head to the left.

3, When dealing with a cutter with radial flutes,
i.e., no front rake set the 'F' type toothrest
on the centre line and just inside the cutting
edge. (For cutters with positive rake flutes
see 3JA).

4, Set swivel rable o required angle, e.g., 45"
using the degree calibrations and lightly lock.

5. Apply set-up to the wheel and adjust the
complete slide assembly unit for the best access,

6. Set wheel height according to the diameter
decided upon, as mentioned in paragraph |
{For positive rake cutters see BA).

7. Start wheel and take trial cut, inspecting for
accuracy of angle, and adjusting top plate if
necessary.

8. Lock top swivel plate when set,

9, Proceed with grinding, indexing from tooth to
tooth and taking a light final cut, te ensure
true concentricity.

3A and 6A For the dovetail cutters with positive roke
the toothrest must be set to bring the tooth edge
horizontal. It is not possible to refer to the wheel
chart ; for ordinary purposes it will be good enough to
estimate the wheel height and to pick up on the original
grinding. For accurate backoff control the relief measur-
ing attachment described on page 22 should be used.



REGRINDING RADII — AUTOLOCK CUTTERS

THIS ATTACHMENT IS EXTRA EQUIPMENT

. Having mounted the cutter in holder and sleeve
and dressed the wheel, place a slip gauge of a
thickness equal to the required radius between
centre boss and setting bar slide, and lock the

w H AT setting bar slide,
2. Slide the holder forward until the nose of the

cutter touches the setting bar,
YOU 3, Lock, with the grubscrews—(a) the sleeve, and
(b) both heolder locating rings.
N E E D 4. Bring the toothrest into position and lock the
’e e toothrest bracket. For ball nosing the tooth-

rest being at centre heighe.

5. Swing the setting bar inte the horizontal
position, out of the way.

6. Set the clearance angle by tilting the fixture
on its base, to the values indicated in the
table below.

7. Advance the double slide of the machine until
the end of the cutter touches the wheel.

B. Move the top slide of the machine so as to bring
the cutter clear of the wheel.

9. Swing the head of the fixture through 90" so
as to bring the side of the cutter parallel with
the face of the wheel.

10. By means of the small traversing screw on the
fixture, wind the swan-neck along its vee slide,
bringing the cutter again into contact with
the wheel.

Il. Lock the swan-neck and withdraw the double
slide of the machine until the fixture head can

be swung through 90" without the cutter fouling
the wheel.
*—:l 12. The compound movement of swinging the
“'-..‘o fixture head and feeding forward the machine's
double slide will produce the required radius.

f A separate leaflet is available giving more detailed
information on using the radius attachment.

RECOMMEMNDED CLEARANCES

i A Prla;nary Secondary
pto &" . 0
PLUS Over %" to 5" 12 5
Over +" to §° 9 8"
Over {" to 27 F i 18
THE RADIUS Over2” .. . 8 8
When gnndm; l"ldll larger than 1" we recommend
GRINDING that the work be carried out at two operations, iLe.,

rough and finish in order that accuracy may be maintained.
ATTACHMENT NOTE: Friction adi ing ot

Friction adjustment of the swivelling motion can
be made by removing the bottom cover (3 screws)
and tightening or loosening the adjusting screw
which is thereby exposed.



RELIEF MEASURING ATTACHMENT

THIS ATTACHMENT IS ADDITIONAL EQUIPMENT

The notes on page 2 dealt at some length with the importance of restoring the
correct clearances on the cutter teeth, and mentioned some of the advantages to be gained
from following the makers' recommendations. Reference to the sketch below and the
table opposite will enable you to establish accurate primary and secondary clearances on
cutters of various diameters. You will find that the clearance angles are resolved in terms
angular and linear movement which are
easily measured by the special attach-
ment shown above. A most valuable PRIMARY

Y . RANCE
advantage to this attachment is that E_':f'-ﬂ—‘-—--—-—
i i i READINGS O
it can be used wlthout h.a.\fll:lg to remove PRGTRACTOFIIL
the cutter from its grinding position, ) . WIDTH OF PRIMARY
so that readings can be taken and adjust- E_‘:"JI'»N—C""\ N l ) CLEARANCE
ments made with the least trouble and RAKE b READINGS ON

DIAL INDICATOR

greatest efficiency.

Basically the attachment consists of
a clearly engraved protractor for measur-
ing angular movement and a rigidly
mounted dial indicator for reading the
fall of the clearance. The collar which /-A
carries the protractor pointer fits over
the cutter shank and is secured by a
set screw. Thus, after relieving the
flutes, the cutter is rotated through
a given number of degrees, and the
amount of clearance measured on the
dial indicator.




RELIEFS AND CLEARANCES
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RELIEVING FLUTES OF CUTTER
HAVING NO CENTRE HOLE

CLARKSOM
TOOL AND CL" .

CAPALITET™

THIS ATTACHMENT IS EXTRA EQUIPMENT

This operation utilises the universal head which
H E RE'S must be removed from its bracket and bolted firmly to
the right-hand side of the top swivel plate. In addition

WHAT to the universal head you will need the swan-necked

toothrest bracket, a bush to carry the cutter shank

You sliding in an outer bush fitted in the universal head.

Also required will be a rigid toothrest—type ‘D" (see
NEED... opposite).

I. Swing table slide parallel with spindle and lock.
2. Lock top swivel plate.

3. Mount appropriate bush in universal head and
fix head directly to vop swivel plate.

4. Dress wheel as directed on page 5 and 9, bring
toothrest into position close to the wheel.

5. Mount cutter in regrind holder and pass through
bush in universal head.

6. Set grinding spindle to height recommended
in the chart on page 23,

7. Lock or secure table slide traverse.

8. Make final adjustments to tooth rest setting,
as on pages 5 and 9.

9. Slide the holder through the bush, keeping the
edge of the cutter flute in contact with the
tooth rest as it passes the wheel,

|0, Practise to ensure ease of movement. It must

P L U s be friction free.

Il. Proceed to grind primary clearance.

FLUTE GR'NDING 12. Repeat for secondary clearance,
ATTACHMENT



RECOMMENDED SHAPES FOR TOOTH RESTS

REST TYPE
—_— A
CODE 93601

= R
CODE 93514

= i

" CODE 93547

APPLICATION

Radiused toothrest wused for
relieving staggered tooth cutters.

For use in relieving spiral fluted
cutters.  The locating edge of
*C"' has been thinned down to
suit small diameter, shallow fluted,
cutters.

Ground from solid material to
provide extra rigidity necessary
when relieving flutes of cutters
without centre holes.

Toothrests of varying length to
suit individual set-up require-
ments.

Toothrest with end hooked over
to form locating edge.

Note: C,D,E,G,H are not available from Clarkson (Engineers)
Ltd., but E.G.H., may be made from discarded hacksaw blade,
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RECOMMENDED GRINDING WHEELS

Diameter Type of Wheel Type of Wheel Backing
of for regashing for backing off off
Slot Drill end teeth end teeth flutes
o 2l R Mt See '/[” See End Mills See
End Mills
Mo THLY See /" See End Mills See
End Mills End Mills
b Pl - B See 3/)” See End Mills See
End Mills End Mills
R PPt 1 o Vg See '/,” See End Mills See
End Mills End Mills
wey oL | xS See End Mills See
Norton End Mills
3BA60KSVBE
END MILLS
Dia. of End 4" % 020" x'/," Norton cup wheel
Mill Universal £ L s B LT Al ) LMl B
i [ Al50RR 38A|50L8VBE
’!33" to ’IIIH” 5" X ."32” x 'JIIR"
Norton ditto
A120P8B2

T N
e 10 *fs"
!!'.ﬂ tﬂ ‘5;,‘"

M
1'/," o 1P, )~
13/, o 1',*

1%, 2"
Inc.

SLOT DRILLS

Norton cup wheel
3|'|I‘N' x z'lf.ﬂ x 'IIf:i'\" x Iftﬂ
38120K5VBE

6!\? X J!“ﬂ x 1!2'4
Norton
A60P6E3

Norton cup wheel
3 x 2, % 117 X
38AG0KSVBE

6" x V¥ %1
MNorton
AGOPGE3

6" % o x ',
Norton
ABOPGE3

ditto

67 x 2" % /3"
Norton
A60P6E3

ditto

6# % TI“# % I!zﬂ
Norton
AB0PGE3

ditto

6# x =jlu' x ‘IIIIIR
Narton
AB0OPGE3

ditto

Reangling
slot drills

Norton 5" x'/ " x*/,"
38A120L9VG

Norton 5”x'/,”x/,"”
3BAI20K5VBE

Norton 5" x'/," x'/,"
IBAG0KSVBE

Norton 5% x'/,"x'/,”

38A60KVBE

ditto

Norton

5"!';":‘,‘”

4 2
3BAG0KSVBE

ditto

ditto

ditto

ditto

ditto

ditto

ditto



BRITISH STANDARD WHEEL SYMBOLS

ABRASIVE Grain Grain Struc-
S Combi-  Grade ture  Bond
Aluminium Oxide oE nation
Aloxite A 8
=2
Alundum | A o g | ; s e3
g ¢ | 18|53
Bauxilite A e 2 g 3 8l S 2
s 14 H 2 Il
S 5 =
Blue Aloxite BA 16 . v |
20 4 i 3
White Aloxite as | AA =
[ i g [ K "
Alundum No. 38 s | 38R ? -
30 e
White Bauxilite e WA L ol o
36 62! gy
E M 0D ==
2 46 7 Z =
Silicon Carbide 2 o 8 E y I
> 54 u;: E © = 8 o W
Carborundum C 60 o g o z ©
©
v P
CrstolonMo3? ... 37 - 9
E 2 g Q
Unirundum & 00 & - 2 0 g
2 120 e
L
Green Carborundum GC 150 B 12
T &
Green Crystolon No. 39 39C 180 s S S
T (5]
220 "
240
g N
2 280 <& 9
i 25
. 320 9o E ¥
) 80 >
F et
500

600
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