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1. 

This invention relates to lapping machines, 
and constitutes a continuation of my application 
for Grinding and Lapping Machime, filed Novem 
ber 28, 1945, Serial No. 631,254, which issued as 
Patent No. 2,480,285, dated August 30, 1949. 
In my application heretofore mentioned, I have 

provided a grinding and lapping machine where 
in the work is So positioned on the lap and moved 
relative to the lap surface during a lapping oper 
ation that the lap surface is maintained true. In 
said application, it was pointed out that dressing 
of the lap was a tedious operation and if the 
lap surface is not maintained in a good working 
condition, the articles lapped will be unsatisfac 
tory and possibly rejected. In the structure re 
ferred to, the work is reciprocated across the lap 
surface, whereas in the present invention, the 
Work is not reciprocated relative to the lap sur 
face. 
An object of the present invention is the pro 

vision in a lapping machine having a lap surface, 
of an arrangement of the work, work holder, and 
wear rings whereby the lap is constantly and 
automatically dressed during a lapping opera 
tion. 
A further object is the provision in a lapping 

machine of a novel arrangement of wear rings 
which permits the working surface of the lap to 
be dressed in accordance with requirement for 
Said Surface. By way of example, the present 
invention permits the lap to be dressed whereby 
the lap surface may aSSume and maintain a re 
quired convex, concave, or plane surface. 
A further object is the provision in a lapping 

machine for dressing a lap surface while it is 
lapping work so that the integrity of the lap 
surface is maintained, whereby dressing of the 
lap by its physical removal from the lapping 
machine is, to a large extent, obviated. It is a 
notoriously known fact that laps are heavy and 
difficult to manage and dress. Furthermore, if 
the lap Surface deviates from "true,' the work 
to be lapped Will be damaged and rendered use 
leSS. As a consequence, if the lap Surface does 
not maintain its trueness for the particular work 
intended, the lap must be remioved from its table 
and then dressed under certain conditions of 
temperature, which is a long tedious job and re 
quires an expert workman. With the present in 
vention, the character of the lap surface may be 
determined by the operator while the lap surface 
is in the act of lapping work. 
Other objects of the invention will appear as 

the specification proceeds, among which objects 
are the provision of a lapping machine which 
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2 
is inexpensive in cost of manufacture, and ca 
pable of producing Superior results in actual use 
and Service. 
With the above mentioned and other objects in 

view, the invention consists in the novel and 
useful provision, formation, construction, aSSO 
ciation, and relative arrangement of partS, mem 
bers, and features, all as detailed in a certain 
embodiment in the accompanying drawings, de 
scribed generally, and more particularly pointed 
out in the claims. 

In the drawings: 
Figure 1 is a side elevation, partly in section, of 

the lapping machine considered as an entirety, 
Figure 2 is a top plan view of the lapping ma 

chine ShOWn in Figure 1, 
Figure 3 is a sectional view on the line 3-3 of 

Figure 1, and on an enlarged scale, and, 
Figure 4 is a fragmentary plan view of the 

lapping machine and showing a truing ring on 
the lap surface. 

Referring now with particularity to the draw 
ings, I have provided at f a lap which, in the 
present instance, is annular in form. This lap 
is carried upon a table 2, which table is pro 
vided With a central boss 3 having a keyway 4. 
The boss is adapted to receive a shaft 5 provided 
with a keyway opposing keyway 4, between which 
keyways is the usual key 6. Shaft 5 projects 
from a casing 7, within which is a speed reducer, 
not detailed as to construction. For the purpose 
of illustration, the speed reducer is provided with 
a sheave at 8, mounted upon a shaft 9; 0 is 
a motor, the shaft of which carries a sheave , 
and a continuous belt 2 is passed between the 
sheaves 8 and . Thus, in the embodiment 
shown, the motor will drive shaft 9 at one speed, 
while various gearing or other means within the 
Speed reducer finally drives the shaft 5 at a 
Speed which is usually about 50 revolutions per 
minute. It is, of course, appreciated that a vari 
able speed reducer may be incorporated, but this 
phase of the construction of the present lap 
forms no part of the invention. 
Another speed reducer and other parts, to be 

Set forth, may be Suitably carried by framing, 
designated generally as 3, the framing having a 
base member 4 mounted upon legs designated 
generally as 5, the said framing carrying tops 
6 and 7; Said tops have their inner edges corre 

Sponding in curvature to the curvature of the lap, 
as best shown in Figure 2. This structure is foll 
lowed in order that work on the lap may be readily 
moved from the lap surface onto one of the tops 
upon completion of a lapping operation. To this 
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end, the surfaces of said tops are maintained in 
the same plane as the working surface of the lap, 
as for instance shown in Figure 1. To accom 
plish this, the tops are made adjustable as to 
height so as to lie in the same plane as the lap 
working surface, this being necessitated by wear 
of the lap surfaces. A simple adjustment may be 
used, such as, for instance, shown in Figure 1, at 
8, and which comprises a pair of supports 9 
and 20, one of the supports being formed with an 
elongated slot 2, and the other support carrying 
a locking screw 22, which is movable within the 
slot. Any number of such adjustable Supports 
may be utilized to the end that the tops are main 
tained in a stable condition while Sustaining load. 

It will be observed that the table 2 is reinforced 
on its bottom surface with radial webs 23 which 
extend between the hub and a rim flange and are 
integral with the bottom surface thereof. The 
lap is provided with an annular flange 24, and 
bolts are passed through the flange and table for 
securing the aforesaid members together. Sur 
rounding the table and spaced slightly therefrom 
is what may be designated as a trough 25. The 
trough includes outer and inner Spaced annular 
walls 26 and 27 of different heights and carried 
on an annular base 28. The base 28 is held by 
supports 29 secured to base 4. This base may 
be reinforced by a ring flange 30. If desired, the 
supports 29 may be of the same type as the Sup 
ports for the tops 6 and 7, whereby the trough 
as an entirety may be adjusted as to height rela 
tive to the table 2. 
As is usually understood in this art, the lap 

receives on the surface thereof an oil grit, which 
is used for assisting in grinding or lapping the 
work positioned on the lap Surface. As this grit 
is usually fed continuously onto the lap surface, 
it is essential that it be removed during a lapping 
operation, and its removal is effected by being 
directed into the trough 25 to allow a settling of 
the grit on the base of the trough. The con 
struction is such that after the grit and oil have 
built to a certain height within the trough, the 
oil thereof is removed, and this is accomplished 
by providing a tube 3 which is adjustably re 
ceived within the trough to position the mouth 
end thereof at different heights, and which tube 
connects with a flexible tube 32 leading to a 
container 33. Thus, the oil overflows into the 
tubes 3 and 32 and into the container, and after 
the grit has built to a given height within the 
trough, the trough, as an entirety, may be re 
moved and cleaned. The oil, however, has been 
saved. As shown in the drawings, the lap is pro 
vided with radial grooves 34 and 35. The grooves 
35 do not extend completely transversely of the 
lap Surface and the arrangement is such, as de 
picted in Figure 2, that the oil and grit received 
within the grooves is directed into the trough 25. 
This lap structure is described in my co-pending 
application for Grinding and Lapping Machine, 
supra, of which this application is a continuation. 

Positioned diametrically of the lap f is a bar 36. 
The said bar is Supported by posts 37 and 38. 
The posts are identically constructed, and refer 
ence is made to the post 37, wherein it will be 
Seen that the post is in two parts and maintained 
in telescopic relationship. One part 39 is 
adapted to be received in tubular part 40. Part 
39 is externally provided with screw-threads 4 f. 
Carried at one end of part 40 is a nut 42 which 
has engagement with the screw-threads 4. 
Part 39 is provided with a series of spaced, dia 
metrically positioned bores 43 and the part 40 
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4. 
is provided with a diametric bore 44 which is 
located adjacent the upper end of Said part. 
The portion 40 of the post is mounted on the base 
4 and extends through an opening in the tops 
6 or f7. In the present instance, the part 39 

is Secured to the bar by means of screws 45. Ad 
justment is afforded by first removing rod 46 
which is passed through the bores 43 and 44, 
whereupon the nut 42 may be rotated to raise or 
lower the part 39 relative to part. 40. The rod 46 
is then passed through aligned openings 43 and 
44 and nut 42 tightened so that the bar 36 will 
not lower or raise consequent upon any vibration 
of the machine when in operation. The bar 36 
is provided with a longitudinal slot 47 (see Figure 
4). The arrangement is such that Suitable 
means is passed through the longitudinal slot 47, 
Which means cooperates with the bar 36 and se 
cures transverse arms, of which there may be a 
number, 48 and 49, which arms are adjustable 
through said means relative to the diametric bar 
36. The means for securing the transverse arms 
relative to the bar 36 are designated as entireties 
by 50, reference being had to Figure 1. Said 
means includes a sleeve 5f provided with a head 
52 of annular form, which head is adapted to 
overlie the bar 36 om both sides bounding the 
slot 47, the sleeveportion 5 being passed through 
Said slot and through a transverse arm, a portion 
of Said sleeve being externally screw-threaded at 
53 to receive a nut 54. Interposed between the 
nut 54 and the under surface of one of the trans 
verse arms is a washer 55. Thus, by tightening 
nut 54, a transverse arm is secured against move 
ment relative to bar 36. Passed through the 
sleeve 5 is a pin 56, the upper end of which 
carries a sheave 5. Adjustably positioned on 
the pin 56 and beneath the nut 54 is a member 58 
in the form of an annulus, the lower surface of 
which is provided with a pair of diametric tongues 
59 adapted to be received within a diametric 
groove of member 60, the said pin 56 passing 
through the aforesaid members 58 and 60. For 
convenience, the two members 58 and 60 are 
termed interlocking collars. 
As shown in Figure 2, work is adapted to be 

positioned on the lap surface for the purpose of 
grinding the work. In the present instance, to 
accomplish this lapping, I have provided one or 
more wear rings 6, which may be formed of the 
Same material as the lap, that is to say, cast iron, 
and said rings are adapted to confine the work. 
Thus, upon reference to Figures 1 and 3, I may 
provide what is known as a work holder 62 which 
is formed with an annular series of spaced open 
ings or bores 63 within which is positioned work 
64. The work holder 62 is loosely fitted within 
the confines of a wear ring 6. Adapted to over 
lie the work is a pad 65 formed of felt or other 
Soft material, and resting on the top surface 
of the felt is a pressure plate 66. Thus, while the 
work is being lapped, any unevenness is com 
municated to the pad 65, which will move under 
the weight of the pressure plate so that the work 
is not damaged, the pressure plate maintaining 
a Substantially even pressure against all of the 
work positioned beneath the pad 65. For the 
purpose of centering the pressure plate, the pres 
Sure plate is provided with an axial bore 67 
adapted to receive the lowermost end of the pin 
56, the pin being pointed at this portion, as shown 
in Figure 1. The wear ring is provided with a 
pair of diametrically positioned sleeves .68 and 
69 held in position by pins 7 and 7, which are 
Screw-threaded to the wear ring, as illustrated 
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Where the article to be apped has its opposite 
sides parallel, the weight 66 is first lapped so as 
to have a surface contour identical with the work 
ing surface of the lap. This weight then imposes 
a pressure on the articles to produce the desired 
surface thereon. In a similar manner, I may 
lap wrist pins. 

I claim: 
1. Apparatus for forming a true Surface of 

predetermined contour upon an article, said ap 
paratus comprising a lap having a Surface ca 
pable of producing the desired true Surface, 
means for holding the article on the lap, means 
for rotating the lap and establishing relative 
movement between the article and lap, and means 
for maintaining the surface of the lap in condi 
tion to produce the desired true Surface while the 
article is being lapped, said last named means 
comprising a ring encircling the article holding 
means contacting the same and also contacting 
the surface of the lap with a total pressure at 
least equal to the total pressure between the 
article and lap Surface, said ring being adapted 
to wear the said surface upon the establishment 
of relative movement between the ring and lap, 
and a pivoted support for the ring whereby said 
ring is free to rotate relative to the lap Surface 
under the influence of frictional forces developed 
between the ring and lap Surface and whereby 
said rotation is transmitted to the Work holder 
by frictional contact by the ring and holder en 
circled thereby. 

2. Apparatus for forming a true surface of 
predetermined contour upon an article, said ap 
paratus comprising a lap having a surface capable 
of producing the desired true surface, means for 
holding the article on the lap, means for rotating 
the lap relative to the article, and means for 
maintaining the surface of the lap in condition 
to produce the: desired true surface, said last 
named means comprising a ring contacting the 
surface of the lap and adapted to wear the said 
surface, said ring loosely encircling the article 
holding means, and a pivoted Support for the ring 
whereby the ring is free to rotate relative to the 
lap surface under the influence of frictional 
forces developed between the ring and lap Surface, 
and whereby said rotation is transmitted to the 
work holder by frictional contact between the 
ring and the holder encircled thereby. 

3. Apparatus for forming true Surfaces of pre 
determined contour upon a plurality of articles, 
said apparatus comprising a lap having a surface 
capable of producing the desired true surface, 
means for holding the article in spaced relation 
on the lap, means for rotating the lap and estab 
lishing relative movement between the article and 
lap, a unitary weight for exerting a pressure upon 
all of the articles, means interposed between the 
weight and articles for equalizing the pressure 
upon the articles, and means for maintaining the 
surface of the lap in condition to produce the de 
sired true surface while the article is being lapped, 
Said last named means comprising a ring en 
circling the article holding means, contacting the 
Same and also contacting the Surface of the lap 
and adapted to Wear the said surface, and a sup 
port for the ring whereby sad ring is free to ro 
tate relative to the lap surface under the influence 
of frictional forces developed between the ring 
and lap Surface and whereby said rotation is 
transmitted to the Workholderby frictional con 
tact by the ring and holder encircled thereby. 

4. Apparatus for forming a true surface of pre 
determined contour upon an article, said appara 
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8 
tus comprising a lap having a surface capable of 
producing by abrasion the desired true surface, 
rotatable means for holding the article on the 
Surface of the lap, a wear ring rotatably mounted 
With respect to and frictionally bearing against 
the Surface, said ring Serving to maintain the 
surface in condition to produce the desired true 
surface on the article, means for rotating the lap, 
Said rotation of the lap inducing a rotation in the 
wear ring, and means for transmitting the rota 
tion of the Wear ring to the article-holding means, 

5. Apparatus for forming a true surface of 
predetermined contour upon articles, said appara 
tus comprising a lap having a surface capable of 
producing by abrasion the desired true surface, 
a plurality of means for holding the article on the 
surface, rings encircling the holding means and 
adapted to drive said holding means, said rings 
being eccentrically and rotatably mounted with 
respect to the Surface and bearing thereagainst, 
means for rotating the lap thereby inducing ro 
tation in each ring, and means for transmitting 
the rotation of a ring to another ring to modify 
the rotation of Said other ring, thereby to secure 
a different abrading action on the articles driven 
by Said other ring. 

6. Apparatus for forming true Surfaces, as de 
scribed in claim 5, Said motion transmitting 
means comprising wheels of different diameter 
rotatable with the rings, and a band connecting 
the wheels and transmitting rotary motion from 
One Wheel to another. 

7. Apparatus for forming true surfaces, as de 
Scribed in claim 5, wherein the lap is annular and 
the rings have an outside diameter substantially 
equal to the radial dimension of the surface of 
the lap and being adapted to wear the lap surface 
evenly while the surfaces of the articles are being 
formed by the said lap surface. 

8. Apparatus for forming true surfaces of pre 
determined contour upon articles, said apparatus 
comprising an annular lap, a plurality of discs 
having apertures uniformly arranged near the 
periphery thereof, said discs being adapted to rest 
upon the lap and said articles being received in 
the apertures So as to rest likewise upon the lap, 
a ring around each disc and supported on said 
lap, the preSSure of a ring on the lap being greater 
than the combined pressure on said lap of the 
articles; a rotatable mounting for each ring, a 
drive wheel for each ring, a band connecting the 
drive wheels, and means for rotating the lap, 
Said rotating lap inducing rotation in the rings, 
article-holders and articles, whereby simultane 
ously to produce the desired contour upon the 
articles and true the lap. 

9. An apparatus for forming a true surface of 
predetermined contour upon an article, said ap 
paratus comprising a lap having a surface cap 
able of producing the desired true srface, means 
for holding the article the article on the lap, 
means for rotating the lap relative to the article, 
and means for maintaining the surface of the lap 
in condition to produce the desired true surface, 
Said last named means comprising a ring contact 
ing the Surface of the lap and adapted to wear 
the Said surface, said ring loosely encircling the 
article holding means, a pivoted support for the 
ring whereby the ring is free to rotate relative to 
the lap surface under the influence of frictional 
forces developed between the ring and lap surface, 
and whereby Said rotation is transmitted to the 
Work holder by frictional contact between the 
ring and holder encircled thereby, and means for 
radially shifting the position of the ring relative 
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to the lap surface for grinding the lap to either 
Concave or COn WeX form. 

10. An apparatus for forming a true surface of 
predetermined contour upon an article, Said ap 
paratus comprising a lap having a surface capable 
of producing the desired true surface, means for 
holding the article on the lap, means for rotating 
the lap relative to the article, and means for 
maintaining the surface of the lap in condition 
to produce the desired true surface, said last 
named means comprising a ring contacting the 
surface of the lap and adapted to wear the Said 
surface, said ring loosely encircling the article 
holding means, a pivoted Support for the ring 
whereby the ring is free to rotate relative to the 
lap surface under the influence of frictional forces 
developed between the ring and lap surface, and 
whereby said rotation is transmitted to the Work 
holder by frictional contact between the ring and 
holder encircled thereby, means for radially shift 
ing the position of the ring relative to the lap 
Surface for grinding the lap to either concave or 
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10 
convex form and means for continuously apply 
ing an abrasive mixed in a liquid carrier over the 
entire surface of the lap. 

EARL J. BULLARD. 
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