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mesne, assignments, to Fenlind Engineering 

rk, Ill., a corporation of Illinois 
;: Application November 3, 1952, Serial No. 318,360 

ill Claims. 
1 

"This invention relates to a machine forlapping 
bide tipped tools, the goperation of which in 

olves a new and novel method offinishing car 
3 bide: tipped tool bits. 

;Sincorporating a Wheels of medium lagge;diameter 
3 having a Wide flat rim. With a smooth strue...pe 

riphery. Which serves as a precision Supporting 
3 pulley: for an endless belt of abrasive; material 
j: that is kept sevenly tensioned and running true. 
:While driven by: means of... a smaller motor:driven 
pulley, the: wheeland belt tithereby icooperating 
to provide an endless:sunyielding precision: lap 
ing. Surface to lapsor:polish on the arcuate; con 

pof acemented carbides toolbit accurately to 
predetermined angle determined by thesetting 

of a horizontal tools supportiata; predetermined 
levation. With respect: to the Working face of 

the wheel. 
3. Another: object;isi to provides, a 'micrometer 
height adjustmentini connection: With: the slide 
hat serves; as an adjustable tool. Support, and a 

stable of -measurements, showing the height, ad 
justment for a pillar: that carries: the tool Sup 
porting slide, there being in this table one meas 
surement for eachiangle of lap calculated accord 
rting to the: tool:height-measured from the slide. 

... Another: object: is to provide a machine:of the 
is kindamentioned in:which, the, motor:and is drive 
~gpulley, are::supported on a base plate: oscillatable 

withs respect: to the frame is on...a is vertical: axis 
~3 through the horizontal axis of rotation. Of the 
:-pulley, at the middle of...the pulley...and has a 
...screw-thread adjustment operable in... either di 
2:...rection to enable:making the belt run absolutely 
i-i-true so that the tool to be lapped will be given a 
2 : true finish. 

The machine also: incorporates means: for 
quickly. releasing the tension on...the belt: 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 

:-the-inside of the rim of the wheel wheneversit 
k is desired to stop it-quickly. 

: The inventionisillustrated in the accompany 
ring drawings; in which 
: Fig. 1 is a top view-and Fig. 2 is a side view of 

A. alapping: machine made insaccordance with my 
invention; 
* Fig. 3 is a geometrical diagram showing-how 
the different-angless-of-micro-finishes are:-ob 

rtainable by different heights of adjustments for 
- the tool support pillarin relation-to-the-wheel, 

: Thesprincipal object;isito, provide ar: anachine 

ur of the wheel to obtain a micro-finish: on the 15.tion-relative to a pivot pinch fixed to: 

(C1.51-135) 
2 

; Fig. 4...is a tablesofheights adjustments for the 
tool. Support pillar, calculated for each of aese 

:: ries of angles in relation to tool heights measured 
"..from the tool support slide. 

5 : The same reference. numerals are: applied to 
it corresponding parts in these four views. 

Referring; to the drawings, the 
... nunaeralia, designates a table forming a part of 
... the frame. Of theimachine: Supported on; legs; if 

10, at: ai convenient elevation; withsrespect3to:the 
: foor. A base plate; 2. for support of the electric 
is anotor:f3 and drive: pulley:4::fixed to the ar. 
...ture shaft:15 of the:motor is supported on: the 
i. fiat. top Surface: 65 of sthestable foy for oscilla 

he table 
:: O-and received in a hole 8 in the plate; where 
: by to permit oscillation of the pulley.; 4: about a 

s: Vertical axis ab...that:...extends through the axis 
:: Of...the armature: shaft 5 at the middle of the 

20 pulley. 4. This is to enables, making the: abra 
's Sive belt i? 9...that: runs on the pulley, 4 and the 
5: Wheel-20 as a driven pulley trackproperly; and 

... run...absolutely...true,...that is, without any per 
:- ceptible Wabble. , i. As screw-threads adjustments is 

25 provided which enables fine, adjustments of plate 
2 in either direction, the adjustingsmeans.in 
cluding a rod.2 li. Supported for rotation and 
against endwise movement in a bearing 22 fixed 
With respect. to the top of the table O. A hand 

303Wheel 23, is attached to the projecting end of the 
... rod-2 ?. adjacent the bearing:22, and the other end 
- of the rod is threaded, as indicated; at 24; and 
entered in a nut 25 slidable in a bearing 26 fixed 
to the table: 0. The nut 25 carries.aspin 27 

35 slidably pivotally engaged in a slot:28 provided in 
% a lug-29 projecting from the plate:2. Thus, One 
::may jog the plate 12-angularly a little one way 

- or the other: about the axis abso as to make the 
belt - 9 run: without any perceptible.-Wabble, as 

40°required for lapping, ai: true finish. 
The motor-13 is also swingable on a horizontal 

* -axis; with respect to plate 2, as indicated by the 
pivotal mounting 36, with a view-to: maintain 

-ing the abrasive-belt: 9-under uniform tension 
45 by reason soft-the-tendency, of the motor 3 to 

* gravitate about the axis, 30-away from wheel;20. 
'However, theresis provided under one end of the 
-base 3 of the motor i3 a nearly semicircular 
-cam 32 that is provided as a machined end of: a 

50 shaft-mounted in a bearing 33 provided son one 
it end-of-plate 2. The camshaft is adapted to 
be turned by means of a hand-lever:34 through 
180° to lift the base 3 - of-the-motors;3 to the 

* extent indicated by theidotted inclined:linecd 
55-shown in Fig. 2 whereby-to-free the belt:59:so 

  
  



2,668,97s 
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 fi and Wheel 2), that 
can be done readily by releasing the tension in 
the manner just described. 
The wheel 20 and abrasive belt 9 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 
side parallel to the Working face of the abrasive 
belt 9. The tool support 36 is adjustable in and 
out toward and away from the belt i9 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. 37. The angle of the Surface 
4 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 nani 
fest from an inspection of Fig. 2, in which the 
top of the support 36 on which the tool bit 35 
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 at 
41, measuring from a vertical. Although the 
surface 4 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 tool bit 35 for the surface 4 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 important features, as I at 
present see them, are: 

(1) The lineal speed of the abrasive belt 9; 
(2) The type of abrasive belt 9: 
(3) The type of cooperating wheel 20, and 
(4) The relationship of the tool Support 36 

to the contour of the wheel 20 so as to obtain 
the proper angularity of the surface 4f on the 
carbide tipped tool bit 35. 
The abrasive belt 9 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 19, like the 
silicon carbide belts that were used heretofore 
only for polishing glass, ceramics, and non 
ferous 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 could 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 action, the wheel 20 is preferably 

O 

5 

4. - 
metal dust and safety guard, only a portion of 
which is indicated at 44 in Fig. 2, is preferably 
provided Suitably attached to the table 0 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 20 above and below the tool support 36. 
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 important that the 
periphery 43 of rim 42 be truly concentric to the 
axis of rotation, because its trueness is the basis 

20 
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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 37 is slida 

ble in a vertical guide bearing 48 provided on 
the front end of the table iO 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, 6 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 set 
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 O, where 
the reading On the Wheel 54 is taken. The Screw 
50 is loosened whenever the height adjustment 
of the tool Support 36 is to be changed, and this 
screw 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 9. The dimension 55 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 effor a series of angles 
5-i5. 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 4'', 4', etc., to 2', which re 
fer to tool height or thickness. The operator, as 
directed in the 'Instructions' 59, first determines 
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 a A' 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. . 
In conclusion, attention is called in Figs. 1 and 

2 to an eccentric 60 on the end of a stub shaft 6i 
mounted in a bearing 62 carried by table O as a 
projection on the wheel support 63. A lever 64 is 
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3'-attached to the shaft. 6 landisis shown in Fig. 2 
in raised operative position, holding eccentric 60 
is frictionally engaged with the inner periphery of 
is the-rin 42 to stop-rotation of the wheel. 20. The 

lever 64.3 is otherwise swung downwardly into 
Jiabutment with the table O. holding: eccentrio 60 

s in retracted: relationship to the rim of the wheel 
ci20. Quick: Stoppage of the: wheel saves:time for 
it the Operator...when a belt: 9 is worn and has to be 
1:Ireplaced. 

3. It is believed the foregoing description conveys 
3, a good understanding of...the objects, and advan 
stages of my...invention. ...The appended claims 
have been drawn to cover all legitimate modifica 
itions and-adaptations. 
3.claim: 
3.1. In combination, an endless...abrasive belt of 

g-suitable width, a suitably rotatably: supported 
Wheel of appreciable radius having arim with a 

4. Said belt, operates under tension, means for driv 
ising Said belt and Wheel, a Work support having a 
::Surface in... a plane parallel to... a radius of said 
... Wheel. 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 
rection parallel to a tangent to said wheel, a guide 
for said: pillar, and means for adjusting said pil 
lar in Said guide. 

; 2. The combination recited in claim.1, wherein 
is the means for driving said. abrasive, belt, com 
prises a pulley on a driven shaft, the combina 
tion including a support for said shaft OScillat 

tably adjustable on an axis parallel to a radius of 35 Speed, and means for adjustably supporting a tool the 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. 

3. The combination Set forth in claim 1 where 
in the means for driving the abrasive belt con 
prises a pulley on the armature shaft of an elec 
tric notor, 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 con 
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 a Way 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 

: 0 

;&Wideflat. Smooth unyielding: periphery; on which, 

6 
5through the center: of the shaft at the middle of 
the pulley, Screw threaded adjustingsmeans: con 
nected withi Said base plate:to adjust it slightly 

it?in either direction to secure:Straight running of 
5. the belt, manually operable means for raising said 

is notor bases relative to said base plate, to release 
...tension in the abrasive.belt, and manually; oper 
2, able means for applying frictional braking effect 
2. On the Wheel to stop.it quickly. 

Their combination of claim 1 wherein:said 
\; Work Supportiincludes a slide. on which: the work 
is carried adjustable in a direction at right angles 

3 to the pillar...and parallel to the radius of said 
t; Wheel toward and away from the periphery of the 

liji. Wheel. 
37. The combination set forthin claimil:wherein 
Said pillar adjusting means includes means giving 

. a. micrometer reading for each adjustment, said 
... Conigination including a table of figures; repre 

20 Senting different micrometer. measurements: in 
... Which there is correlated with the angle: of lap 
ping desired the predetermined micrometermeas 

surement for pillar adjustment for each of a series 
Of tool bits of different thicknesses. 

: P 8. A machine for lapping a micro-finishion 
- the tip of a carbide tipped tool comprising in 
combination, an endless abrasive belt of suitable 
Width and uniform thickness throughout," said 
belt carrying an abrasive material -in' finely 
divided formon its outer surface, a suitably rotat 
ably Supported 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 

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 another and closer to or 
farther away from a certain radius of the wheel, 

40 so 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. 

10. 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. 

55 11. 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 a radius of the 

60. 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 so 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 center of the shaft at the middle 
of the pulley, and screw threaded adjusting 
means connected with said base plate to adjust it 

50 
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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 straight running of 
the belt, manually operable means for raising 
said motor base relative to said base plate to 
release tension in the abrasive belt, and manu 
ally operable means for applying flictional 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 

0. 

5. 

20 

2 5 

30 

35 

8 
relative to the said certain radius of the wheel. 

16. The method of precision finishing carbide 
tipped tool bits on the arcuate contour of a suit 
ably driven finishing wheel which consists in 
rigidly supporting for sliding feed movement a 
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 its 
tip directed toward the periphery of the wheel 
and so that the bit lies exactly parallel to a 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. 

KAR. NDMARK. 
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