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¢ LAPPER‘FOR CARBIDE 'TIPPED ' TOOLS
+JKarl: L..Lindmark, Rockford,. Jll., assignor,:by

. Lo., Loves Park, Il

mesne, assignments, to. Fenlind

.- Engineering
a corporation of Illinois

“-Application November 3,:1952; Serial No::318,360

«bide tipped: tool:bits.

swincorporating a wheel of imedium largeidiameter
& haying: aywide flat.rimzwith. a smeoth-true. pe-
;. riphery.which ‘serves as; a:precision :supporting
ulley: for an:endless:belt:of abrasivermaterial
hat:is kept:evenly: tensioned:and:running ;true
wwhile driven-by.mesns-of. a:smaller motor:driven
:pulley; the: wheel:and.belt:thereby seooperating
:$0 provide:an:endless.unyielding; precision:lap-
ing.surface;to:lapsor-polish onthe arcuate;con-
ur-of the wheel:to;obtain a.nicro-finish:on:the
sobipsof a:cemented carbidestool;bif.accurately. to
-predetermined:angledetermined:-by the:setting
ziof. a horizontal-fool: support iat. & predetermined
z.elevation with:crespects:to;:thes working :face rof
ithe wheel.

zAnother -object: isito: provide. a::micrometer
w.height .adjustment :iniconnection:with:the:slide
:;that.serves:as.an:adjustable tool-support,.and a
«stable rof -measurements: showing:the: height .ad-

justment for:a-pillar:that carries: the:took sup-
porting slide, there being in this table one:meas-
-surement:for each:angle of lap-calculated: aceord-
wing :tothe: tool:height:smeasured from: the:slide.

. Another:object:is t0.provide.a:-machine:ofithe
~:kind:s<mentioned: - in:which: the: motor.zand zdrive
-cpulley: aressupported.on. a-base: plate: oscillatable
-with: respect: to:4he: frame-on: a::verticak: axis
-rthrough+the horizontal. axis: of :rotation. :.of:the
=pulleyssatithe imiddle: of:-thewpulleyand:has: a
vsserew~thread -adjustment -operable in. either di-
= rection-to-enablermaking-the-belt:run absolutely
strue-so-that the:tool to-be lapped:will:-be: given a
- truefinish,

ZThe- machine .also:-incorporates ~means::for
~quickly- releasing the:tension-on:the shelt: so.as
<-to-enable-quick: and easy replacement::of: worn
~-belts-or-jogging-of-the belt:to a: central.position,
~»and:also-means for applying.a:braking action-on
s««the~inside 'of ‘the rim ‘ofsthe wheel: whenever:it
= ig-desired to-stop it-quickly.

' The<invention-is'illustrated inthe accompany-
~ing drawings;-in-which—

+ Fig: I'is a top view-and Fig: 2-is a side view-of
~ g-lapping-machine made in-accordance with:my
“invention;

-~ PFig: 3-1s a-geometrical: diagram showing:-how
..The, different-angles-of ~micro-finishes:.-are~oh-
rtainable-by: different-heights-of-adjustments for
-'jv‘the:tpol'-{s\upporpfpillar;z-:in~relati’onvto;ﬁhewwheel,
~and :

+ The=principal object:is:to.provide. a: machine .

(CL.51—135)

»Fig: 4.38 atable:of height-adjustments: for; the
- bool :support . pillar;.calculated. for -each.of. a:se-
«: ries;of:angles.in relation:to tool heights:measured
~from the tool.support slide.

> The same: reference :numerals :are;:applied: to

by
-+4rgorresponding .parts:-in.these. four: views.
suReferringr to :the::drawings, . the;-reference
inumeral:f §:designates. a table:forming: a.part: of
w:the.frame; of the:machine supported on;legs: ||
- 104 at- aizconvenient. elevation »with :respect..t ~the
-+ 4loor..: A:base plate; [ 2:for;support:of:the electric
sumotor:d dzand.drive:pulley:{ 4.fxed to.the.arma-
«witure shaft-15. of the;motor:is supported; on-the
: flat, top :surface A §:0fsthestable 10-for.-oscilla-
2 15 :tion relative to.a:pivob:pinvd T fixed to:the table
ri0-and:received.in.a hole 18 in:the plate; where-~
+by to. permit escillation:of: the pulley:i4:about a
- verfical: axis:ab.that:extends; through the. axis
wof:the armature:shaft /15 :at the: middle of:the
.. 20. pulley::14. = This is.to -enable:making the:abra-
+ sive belt:l8:that:runs.on the:pulley: 14:and.the
-wwheel:20 -as. a driven: pulley: frack:properly-and
- rumn.absolutely:-true,:ithat s, without:any.per-
- ceptible -.wabble. .« Assexew-thread.;adjustment: is
25.provided:- which enables fine; adjustment; ofi:plate
12 in either direction, the ;adjusting::means.in-
cluding .a:.rod::2 | supported .for.:rotation: and
against endwise: movementiin. az pearing 22: fixed
with: respect.to the.top:of:the:table 10.: A hand-
30 +Wheel:23: is:attached:to the proj ecting-end of the
«<rod.2l-adjacent. the:bearing;22,:and the:other end
-+'0f . the rod. is:threaded; as:indicated: at:24; and
entered in a nut 25 slidable :in: a bearing:26: ixed
-stothe. table:40. - The nuti2§ carries-avpin 21
35+-slidably:pivotally engaged-in a slot:28:provided:in
« &-1ug-28 projecting :from-the plate:12.; vThus,.one
#:may-jog the plate 2.angularly: a:-little:one: way
+:0r the other:about-the:axis ab:so.as to ‘makesthe
“-belt+19: run-without .any perceptible.wabble, -as
40--required for:lapping.a:true:finish.
*The-motor-13 is also swingalhle on ahorizontal
v:axis:with respect-to-plate i12;:as indieated:by.the
- -pivotal mounting:36;:with: a view-:to- maintain-
~ing:theiabrasive -belt:18 under. -unifoerm:tension
45+by -reason :of :the-tendency-of fhesmotor 21340
~gravitate about the axis/30-away from: wheel#20.
= However; there:is provided-under one~endiofithe
~base-31--of -the motor+i3. a- nearlyusemicirecular
i-cam:82-that-is:provided.as: a-machined ‘end-of: a
50~ shaft-mounted- in a.bearing:33 .provided: on:-one
~end -of-plate’ 12. “The:cam:shaft:is adapted.to
- be: turned: by-means-of a hand-lever:34 ‘through
- 180°- to ‘liftsthe -base: 31-0f:the-motor:-13:to:the
~extent-indicated by- the: dotted- inchined-linesied
§6~shown in-Fig. ‘2Awherebya-=toa>f;ree1sthe«,b’elt £519:80
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that it may be easily removed and replaced when
worn beyond further use. In like manner, if the
belt requires jogging one way or the other to a
central position on pulley {4 and wheel 20, that
can be done readily by releasing the tension in
the manner just described.

The wheel 20 and abrasive belt 19 cooperate
to provide an endless unyielding precision lap-
ping surface on which to lap or polish on the
arcuate contour of the wheel to obtain a micro-
finish on the tip of a welded carbide tool bit like
that indicated at 35 in Fig. 2. The bit 35 is
mounted on a tool support or slide 36 and some-
times it is positioned at a desired angle by abut-
ment alongside a protractor slidable back and
forth in a groove 36’ extending crosswise of the
slide parallel to the working face of the abrasive
belt 19. The tool support 36 is adjustable in and
out toward and away from the belt {9 and wheel
20 on a table 37 carried on a vertically adjust-
able pillar 38, the in and out adjustment being
obtained by means of a screw 39 rotatable in a
bearing 40 on the support 36 and. threading in
a hole in the table 31. The angle of the surface
41 lapped so accurately on the tip of the tool
bit 35 is determined by the elevatiun of the pil-
lar 38 and hence the support 36 with respect to
the working face of the wheel, it being mani-
fest from an inspection of Fig. 2, in which the
top of the support 36 on which the tool bit 33
rests is shown disposed in the plane of the hori-
zontal line ef passed through the center of the
wheel 20, that the higher the elevation of the
tool support 36 the greater the angle lapped ai
41, measuring. from a vertical. Although the
_surface 41 lapped on this machine is on a radius
determined by the radius of the wheel 20, that
radius is large enough in relation to the thick-
ness of the tocl bit 35 for the surface 41 to be
considered substantially flat. Merely by way of
example but not in any sense as indicating a
limitation on this invention, I may state that
the wheel 20 in the machine herein shown is of
a 7-inch radius and I have found that this gives
good results. The importani features, as I at
present see them, are:

(1) The lineal speed of the abrasive belt 18;

(2) The type of abrasive belt 19;

(3) The type of cooperating wheel 20, and

(4) The relationship of the tool support 36
to the contour of the wheel 26 so as fo obtain
the proper angularity of the surface 41 on the
carbide tipped tool bit 35.

The abrasive belt 19 and wheel 20 combina-
_tion replace the so-called “diamond” wheels,
which are made of diamond chips or dust. This
novel combination does a much better job using
far less expensive abrasive belts 18, like the
silicon carbide belts that were used heretofore
only for polishing glass, ceramics, and non-
ferrous materials. There again, the mention of
silicon carbide should not be taken as in any
sense a limitation on the invention, inasmuch
as other abrasive materials eould doubtlessly be
used to equal, if not better, advantage. The belt
{9 is preferably, though not necessarily, one
constructed with a cloth backing and made quite
thin and pliable and without any appreciable
variation in thickness throughout the length
thereof, that is, without any cverlapping of ends.
Inasmuch as the machine must be constructed
so that the periphery of the wheel will be true
and have a hard surface, because there must be
no cushioning acticn, the wheel 20 is preferably

10

15

4 i
metal dust and safety suard, only a portion of
which is indicated at 44 in Fig. 2, is preferably
provided suitably attached to the table 10 and
enclosing the major portion of the wheel 20
and pulley {4 and the abrasive belt {9 operating
thereon, leaving exposed for performance of the
lapping operation a portion of the front of the
wheel 28 above and below the tool support 38.
Dust discharged downwardly from the front of
the wheel is conducted through the passage 45
into a pan 46 that is removably suspended on
the front of the machine, as indicated at 47.
Any suitable precision bearing support of the
kind shown may be provided for the wheel 20,
it being, of course, very impportant that the
periphery 83 of rim 42 be truly concentric to the

. axis of rotation, because its trueness is the basis
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of cast iron or meehanite having a wide flat rim

42 with a smooth true periphery 43. A sheet

75

of the micro-finishes lapped on the tool bits.
The pillar 38 supporting the table 37T is slida-
ble in a vertical guide bearing 48 provided on
the front end of the table 10 and has a keyway
49 in which the inner end of a screw 50 is slida-
bly received to hold the pillar against turning,
and, when the screw is tightened, lock the pillar

in an adjusted position. An axial hole 5{ pro-
vided in the lower end of the pillar is threaded

and receives a pillar adjusting screw 52 that is
swivelled in a bearing 53 for rotation with a
hand wheel 54. This hand wheel is graduated
on the periphery from zero to 125 and the
threads on the screw 52 are so related to these
graduations that one complete revolution of the
wheel means a vertical adjustment of .125,
namely, % inch. The pillar 38 has graduations
thereon in eighths of an inch, so that the oper-
ator can tell partly from the reading on the
pillar 38 and partly by reference to the read-
ing on the wheel 54, what the machine is sef
for, down to a thousandth of an inch. The
wheel 54, of course, turns with reference to an
index mark M on the front of the table 10, where
the reading on the wheel 53 is taken. The screw
50 is loosened whenever the height adjustment
of the tool support 36 is to be changed, and this
serew is tightened again after such an adjust-
ment. .
Referring to Figs. 3 and 4, the arc 43 repre-
sents a portion of the periphery of the rim 42 of
wheel 20 with the abrasive belt thereon, as in-
dicated at 19. The dimension 53 is what appears
on pillar 38 when the tool support is at zero ele-
vation—namely, at line ef, Fig. 2. The dimen-
sions indicated at 56 are elevations above the hori-
zontal plane of the line ef for a series of angles
5°-~15°. In other words, a line drawn tangent to
the arc 43 at any one of these scaled points
makes an angle A to the vertical equal to that
indicated adjacent the dimension, the angle A
illustrated in Fig. 3 being 15°. Now, referring to
the table 57 shown in Fig. 4, it will be seen that
for each angle from 5° to 15° there is a series of
dimensions 58, and that these are in columns un-
der the headings 14’’, 34"/, ete., to 2’, which re-
fer to tool height or thickness. The operator, as
directed in the “Instructions” 58, first defermines
the tool height; then he sets the pillar 38 to the
height shown in the table under that tool height.
Thus, if it is say & %'’ tool bit the dimension in-
dicated for a 5° angle is 1.750. That checks with
Fig. 3 because 1.390+.610=2.000 and 2.000—.250=
1.750. The slide 36 is accordingly set very ac-
curately to lap the specified angle. K
In conclusion, attention is called in Figs. 1 and
2 to an eccentric 60 on the end of a stub shaft 61
mounted in a bearing 62 carried by table {0 as a
projection on the wheel support 63. A lever 64 is



>

T2,688978

*5
sattached: to-thesshaft: 61 and:is shown ir Fig. 2
c-inraised :operative: position:holding eccentric 60
fifrictionally :.engaged-with:the:inner periphery of
: the.rim:42. tostop-rotation: of :the wheel 28.  The

- lever: 64 :is ‘otherwise swung: downwardly into.

:‘abutment: with thetable {0.holding-eccentric 60
<iiniretracted:relationship to:the rim:of the wheel
20. Quick: stoppage:of the:wheel saves:time for
:tthe operator.when a belt:19is worn.and:has:to be
wireplaced. :

“wItis believed the:foregoing idescription conveys
s a-good-understanding: of - the:objects: and.advan-
istages ~of:my.:invention. “:The: appended. ‘claims
rvhave been drawn:to-cover all:legitimate modifica-
2 tions and.adaptations. :

i.Iiclaim:

7.1,:In combination; an:endless.:abrasive:belt of
iSuitable ‘width,: o suitably rotatably::supported
‘wheel of appreciable radius:having a.rim-with a

o

wwiderflat:smooth:unyielding  periphery:-on ‘which..

«said-belt. operates under tension; means for:driv-
iing said belt and wheel;. & work support having a
usurface in. a. plane . parallel:to: a -radius -ofsaid
-xwheel'on which a:tool.-bit the tip.of which:is:to be

lapped by contact.with::said: abrasive: belt is-

-adapted. to.be.carried, a pillar on top of which
said support. is carried for adjustment in a di-

- veéction parallel to a tangent tosaid wheel; a-guide
for said pillar;,-and:means for adjusting said pil-
larin-said guide.

: 2. The combination recited in claim .1, wherein
-s-the: means for driving.-said- abrasive.belt. com-
--prises a.pulley on a driven.shaft, the.combina-
. tlon.including a support for.said shaft .oscillat-

the wheel and passing through the center of the
shaft at the- middle of-the-pulley, and screw
threaded adjusting means:connected with said

.sshaft support to adjust it slightly in either direc-
tion to secure straight running of the belt.

3. The combination set forth in claim 1 where-
in the means for driving the abrasive belt com-
prises a pulley on the armature shaft of an elec-
tric motor, said motor having its base hingedly
mounted on a base plate so as to swing away from
the wheel to apply tension to the belt, said base
plate being oscillatably adjustable on an axis
parallel to a radius of the wheel and passing
through the center of the shaft at the middle of
the pulley, and screw threaded adjusting means
connected with said base plate to adjust it slight-
ly in either direction to secure straight running
of the belt.

4, The combination set forth in claim 1 where-
in the means for driving the abrasive belt com-
prises a pulley on the armature shaft of an elec-
tric motor, said motor having its base hingedly
mounted on a base plate so as to swing away from
the wheel to apply tension to the belt, said base
plate being oscillatably adjustable on an axis
parallel to a radius of the wheel and passing
through the center of the shaft at the middle
of the pulley, screw threaded adjusting means
connected with said base plate to adjust it slight-
ly in either direction to secure straight running
of the belt, and manually operable means for
raising said motor base relative to said base plate
to release tension on the abrasive belt.

5. The combination set forth in claim 1 wherein
the means for driving the abrasive belt comprises
a pulley on the armature shaft of an electric
motor, said motor having its base hingedly
mounted on a base plate so as to swing away from
the wheel to apply tension to the belt, said base
plate being oscillatably adjustable on an axis
paralle]l to a radius of the wheel and passing

'8

+-ably adjustable on an axis-parallel to a.radius of. g

4

¢ 6 .
#through:the:centersof:the: shaft atthe middle of
the pulley, screw threaded adjustingrmeans:con-
nected withisaid base plate:tosadjust:it slightly
izin“either ‘directionte.securestraight running: of
6. the belt, manually.operable means for:raising.said
motor shasevrelative: to:said ‘base plate to:release
~tension:in:the abrasive belt,:and manually: eper-
sfable means for:applying: frictional:braking seffect
.zonthe wheelto stop.it quickly.

©10 - 6. The~combination:of:claim 1 wherein:said

« work :support: inicludes: a slide-on:which: the:work
siisrearried adjustable in a-direction:atright-angles
itosthe:pillar.;and parallel:to:the radius of:said
o wheeltoward:and away:from:the periphery:ofithe

- 15::wheel.

© 7 The:combination:set forth-in‘claim 1iwherein
said pillar adjustingsmeans-includes: means-giving

- a.micrometer reading for-edch adjustment; said
> eombination:including:. 4 -table ‘of : figures sTepre-
20.-senting’ different -micrometer- measurentents: in

“:which there is correlated with the .angle:of-lap-

:-ping-desired the predetermined micrométermeas-

~urement for pillar-adjustment for each of a series

of tool bits of different-thicknesses.

25 8. A machine for lapping a micro-finish+on

- the “tip ‘'of a- carbide tipped- tool comprising in

~combination, an endless abrasive -belt of suitable

~width -and -uniform‘-thickness throughout;said
belt ~earrying- an- ‘abrasive~material -in*-finely

-divided form on its outer:surface; a suitably.rotat-

ably suppoerted wheel of appreciable radius having
a rim with a wide flat smooth unyielding periph-
ery on which said -belt.-operates under:tension,
means for-driving said belt at a suitable-high

36 -speed, and means, for adjustably supporting. a tool

bit to be lapped.on.the tip.so “that .the bit is

adjustable to any.one of a series of lapping posi-
tions parallel to one ancther and closer.to or
farther away from a certain radius of the wheel,

5o that the greater the distance from the said

radius the greater the angle of lapping obtain-

able by reason of the lapping being done on the
contour of the wheel.

9. A machine as set forth in claim 8 wherein
the abrasive material on the belt is finely divided
silicon carbide. .

16. A machine as set forth in claim 8 having
in combination therewith a table of figures repre-
senting different micrometer measurements in
which there is correlated with the angle of lapping
desired the predetermined micrometer measure-
ment relating to the distance of said tool sup-
porting means from the radius.

5 il. The combination recited in claim 8, wherein
the means for driving said abrasive belt comprises
a pulley on a driven shaft, the combination
including a support for said shaft oscillatably
adjustable on an axis parallel to 2 radius of the

g0 Wheel and passing through the center of the
shaft at the middle of the pulley, and screw
threaded adjusting means connected with said
shaft support to adjust it slightly in either direc=
tion to secure straight running of the belt.

65 12. The combination set forth in claim 8,
wherein the means for driving the abrasive belt
comprises a pulley on the armature shaft of an
electric motor, said motor having its base hingedly
mounted on a base plate 5o as to swing away from

70 the wheel to apply tension to the belt, said base
plate being oscillatably adjustable on an axis
parallel to a radius of the wheel and passing
through the cenfer of the shaft at the middle
of the pulley, and screw threaded adjusting

75 means connected with said base plate to adjust it

<
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50
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7
slightly in either direction to secure straight run-
ning of the belt.

13. The combination set forth in claim 8
wherein the means for driving the abrasive belt
comprises a pulley on the armature shaft of an
-electric motor, said motor having its base hingedly
mounted on a base plate so as to swing away from
the wheel to apply tension to the belt, said base
plate being oscillatably adjustable on an axis
parallel to a radius of the wheel and passing
through the center of the shaft at the middle of
the pulley, screw threaded adjusting means con-
nected with said base plate to adjust it slightly
in either direction to secure straight running of
the belt, and manually operable means for raising
- said motor base relative to said base plate to
release tension on the abrasive belt.

14. The combination set forth in claim 8 where-
in the means for driving the abrasive belt com-
prises a pulley on the armature shaft of an elec-
tric motor, said motor having its base hingedly
mounted on a base plate so as to swing away from
the wheel to apply tension to the belt, said base
plate being oscillatably adjustable on an axis
parallel to a radius of the wheel and passing
through the center of the shaft at the middle
of the pulley, screw threaded adjusting means
connected with said base plate to adjust it slightly
in either direction to secure sfraight running of
the belt, manually operable means for raising
said motor base relative to said base plate fo
release tension in the abrasive belt, and manu-
ally operable means for applying frictional brak-
ing effect on the wheel to stop it quickly.

15. The combination of claim 8 wherein said:

tool bit supporting means includes a slide on
which the work is carried adjustable toward and
away from the periphery of the wheel in a plane

at right angles to the direction of adjustment

10

15

20

35

8

relative to the sald certain radius of the wheel.

16.. The method of precision finishing ecarbide
tipped tool bits on the arcuate contour of a suit-
ably ‘driven finishing wheel which consists in
rigidly supporting for sliding feed movement &
bit adjacent to and with its tip directed toward
the periphery of the wheel and so that the bit
lies exactly parallel to a radius of the wheel,
and adjusting the support precisely at right angles
to the first mentioned position to a precise posi-
tion where the tangent to the wheel periphery
equals the angle to which the tip is to be finished.

17. The method of precision finishing carbide
tipped tool bits on the arcuate contour of a wheel
which consists in rigidly supporting for sliding
feed movement a bit adjacent to and with ifs
tip directed toward the periphery of the wheel
and so that the bit lies exactly parallel to g radius
of the wheel, driving the wheel while it unyield-
ingly supports on its periphery an endless thin
belt of abrasive material, and adjusting the sup-
port precisely at right angles to the first men-
tioned position to a precise position where the
tangent to the wheel periphery equals the angle
to which the tip is to be finished. )
- KARL L. LINDMARK.
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