)I

April 3, 1956 L. DAY ETAL 2,740,237.

LAPPING MACHINE

Filed Sept. 10, 1954

2277/ 77T

2
il
51N -

“H&—#’ 24
irmie 19

F"' Y YA INVENTOR,
x,g' 2 LAWRENCE DAY

VoSEPH DoABRICK
. ARTHUR KAY

Y horneis Hsey.

THEIR ATrORNEY.




§\

United States Patent O

2,740,237
Patented Apr. 3, 1956

fice

2,740,237
LAPPING MACHINE

Lawrence Day and Joseph Dobrick, Chicago, and Arthu.r
Kay, Evanston, L., assigners to Spitfire Tool Co., Chi-
cago, Iil., a copartmership

Applicatien September 19, 1954, Serial No. 455,269
12 Claims. (CL 51—133)

Our invention relates to certain new and useful im-
provements in a lapping machine. It has for its principal
object the provision of a lapping machine developed to
provide a low cost tool for producing the finest micro-
inch finish with maximum speed and a minimum degree
of labor; a machine which can be easily operated by the
non-experienced and which requires very little attention
during the lapping operation.

Summarily, an object of the invention is to provide a
lapping machine having provision for moving the work
over the surface of a rotating lapping table while the
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work is being rotated independently of the movement of

the lapping table.

More specifically, an object of the invention is the pro-
vision of a lapping mzchine in which the work will-have
an oscillatory eccentric movement within a confined path
over the lapping table while the work rotates in a direc-
tion opposite to the direction of the rotation of the lap-

ping table, thus resulting in producing, as before stated,

a micro-inch finish within a minimum space of time and
with the minimum degree of labor and equipment.

Another object of the invention is to provide in a lap-
ping machine an arrangement for varying the degree of
movement of a work-moving plate over the lapping table.

Other objects will appear hereinafter.

The invention consists in the novel combination and ar-
rangements of parts to be hereinafter described and
claimed.

The invention will be best understood by reference to
the accompanying drawings showing the preferred form
of construction, and in which:

Fig. 1 is a fragmentary perspective view of the lapping
machine embodied in the invention;

Fig. 2 is a plan view of a work moving plate embodied
in the invention;

Fig. 3 is a fragmentary sectional detail view taken on
line 3—3 of Fig. 1;

Fig. 4 is a fragmentary sectional detail view taken sub-
stantially on line 4—4 of Fig. 1;

Fig. 5 is a sectional detail view taken substantially
on line 5—5 of Fiz. 1;

Fig. 6 is a plan view of a work holding plate embodied
in the invention;

Fig. 7 is a perspective view of one of the work mov-
ing rings embodied in the invention, showing a weight
within its confines disposed upon the work therein.

Referring more particularly to the drawings in which
the preferred form of construction of my invention is
shown, 10 indicates a supporting base which may be of
any conventional size or design on which there is ro-
tatably supported a lapping table 11. This lapping table
11 may be supported in a conventional manner for rota-
tion relative to the base 10 and be rotated in one direc-
tion by a suitable motor (not shown) or the like.

This lapping table is of a conventional design, in the
lapping surface of which may be cut a helical groove to
make more effective the lapping operation. It is, how-
ever, to be understood that the surface of the lapping
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table on which the work is to be disposed may be of
any conventional design now in use.

At one side of the base 10 and secured thereto in any
suitable manner is located a post 12. This post 12 has
a flanged cap 13 to which is secured adjacent the pe-
ripheral edge thereof a guide screw or bolt 14, the shank
15 of which works in an elongated slot 17 formed in the
projecting portion 18 of a relatively flat plate 19, the
major portion of which plate is circular to conform to the
form of the top surface of the lapping plate 11. This plate
19 may be formed of any suitable material and of any
desired thickness best suited for the purpose and may be
provided with a plurality of openings 20 within each of
which openings is arranged the reduced base portion 21
of a confining ring 22, the upper portion 23 of which
extends a predetermined distance above the top surface
of the plate 19. Each of the rings 22 provides on its
peripheral edge gear teeth 24 which mesh with a pinion
25. This pinion 25 has a radially and vertically extend-
ing elongated slot 26. Projecting through this slot 26
is the shank 27 of a bolt 28 threaded as at 29 into the
lapping table 11. The head of this bolt may be pro-
vided with a slot to facilitate turning by means of a
screw driver or Allen wrench. This bolt 28 may be
square or hexagonal to facilitate turning thereof by means
of a wrench or other tool. The bolt 28 is positioned
slightly offset, preferably, though not necessarily, ap-
proximately one-inch from the vertical axis of the lapping
table 11. The bolt 28 fixedly secures the pinion 25 to
the lapping table for rotation therewith.

In one or more of the rings 22 may be arranged a
work holding plate 30, in which plate there may be pro-
vided a plurality of work receiving openings 31. To fa-
cilitate rotation of the plate 30 with the rings 22, I pro-

vide in the plate notches 32 which receive vertical ribs

33 formed on and extending laterally from the inside wall
34 of the ring. These ribs and notches may be omitted, if
desired, without depreciating the lapping results of the ma-
chine. However, when the notches and ribs 32 and 33 are
provided, it is clear that the plates 30 will rotate with the
rings 22. The plate 19 has an opening 35 to accommo-
date the pinion 25.

The parts are assembled in the manner shown in Fig.
1. When thus assembled and when work is confined
within the rings 22 without the employment of the plates
30, the rotation of the lapping table will, throughgthe
pinion 25, impart rotation to the rings 22 in a direction
opposite to the rotation of the lapping plate 19. This
will result in movement of the work in a direction oppo-
site to the movement of the work over the lapping table
11, resulting from the oscillatory eccentric movement of
the plate 19. When the work is confined in the open-
ings 31 of the work holding plates 30, the work during
the oscillatory eccentric movement over the lapping table
11 by action of the plate 19, will have an additional ro-
tatable movement within the rings 22, all of which greatly
increases the effectiveness of the work lapping table. The
pivotal . movement of the plate 19 in its circular move-
ment over the work table 11 is about the shank 15. The
degree of this pivotal movement may be afforded by the
operator varying the position of the plate 19 with respect
to the work lapping table 11. This is accomplished by
loosening the bolt 28 and moving the gear 25 to dispose
the bolt nearer or farther away from the axis of rotation
of the plate 11. If the axis of the gear 25 is in align-
ment with the axis of the plate 11, it will be understood
that the plate 19 will not move relative to the plate 11
but will remain stationary.

The openings 20 and 31 may be of various sizes and
shapes to accommodate the work; depending upon the
lapping finish desired, the lapping operation may be
effected with or without the plates 30, and the plates 30
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may be constructed without the notches 32 so as not to
rotate -with the gears 22. -In-such -instance the diameter
of the plates 32 may be of a length sufficient to provide
clearance for the ribs 33 when the plates 38 are mounted
within the rings 22.

From the foregoing description it will be seen that'I
provide a lapping machine which results in a multiple
movement of the work during the lapping operation, with
the result that precision lapping is accomplished with the
minimum amount of time and labor and equipment.

Any approved standard lapping compound may be used
in the operation accomplished by our machine.

If desired, a suitable weight :35 may be provided. In
such case, the weight is of a diameter to fit within the
ring 22 upon the work contained therein. To facilitate
removal of the weight a suitable handle 36 may be pro-
vided.

As the several parts of our lapping machine may be
removed, the cleaning of such parts, particularly the
removal of the lapping compound therefrom, may be
accomplished expeditiously and economically.

While we have illustrated and described the preferred
form of construction for carrying our invention into
effect, this is capable of variation and modification with-
out departing from the spirit of the invention. We, there-
fore, do not wish to be limited to the precise details of
construction set forth, but desire to avail ourselves of
such variations and modifications as come within the
scope of the appended claims.

Having thus described our invention, what we claim
as new and desire to protect by Letters Patent is:

1. A ‘lapping machine comprising a supporting base,
a lapping table carried by said base for rotation in a
horizontal plane with respect thereto, a relatively flat
work-holding plate mounted upon said table, means con-
necting said plate to the base to permit limited horizontal
movement of the plate relative to the table, and means
rotatable with the table and engaging the plate for mov-
ing said plate in an oscillatory eccentric path relative to
the table.

2. The device of claim 1 characterized by the inclusion
of work-holding openings formed in said plate.

3. The device of claim 2 characterized by the in-
clusion of work holders mounted in said work-holding
openings for rotation relative to said plate and movable
with the plate horizontally over the table, and means op-
eratively connecting said work holders to said plate mov-
ing-means to rotate-said work holders within said work-
holding openings in a direction opposite to the move-
ment of the plate.

4. The device.of claim 2 characterized by the in-
clusion of means -for .adjustably . connecting said plate

[+

10

15

20

30

40

4

moving means to said table to vary the oscillatory ec-

-centric-movement -of the plate relative to the table.

5. The device of claim 3 characterized by the in-
clusion of means for adjustably connecting said plate
moving means to said table to vary the oscillatory ec-
centric movement of the plate relative to the table.

6. The device of claim 1 characterized by the in-
clusion of means for adjustably connecting said plate
moving means to said table tc vary the oscillatory ec-
centric movement of the plate relative to the table.

7. A lapping machine comprising a supporting base,
a lapping table carried by the base for rotation in a
substantially - horizontal plane with respect thereto, a
relatively flat work-holding plate mounted upon said
table, means carried by the base and having slot and pin
connection with the plate for permitting limited hori-
zontal movement of the plate relative to the table, and
means. rotatable with the table and engaging the plate
for moving said plate in an oscillatory eccentric path rela-
tive to the table.

8. The device of claim 7 characterized by the in-
clusion of work-holding openings formed in said-plate.

9. The device -of claim 8 characterized by 'the in-
clusion -of work holders mounted in said work-holding
openings for rotation relative to said plate and movable
with the plate horizontally over the table; and means
operatively connecting said work holders to said- plate
moving means fo rotate said work holders within -said
work-holding openings in a direction opposite ‘to -the
movement -of -the- plate.

10. The device of claim 8 characterized by the in-
clusion of means for -adjustably connecting said plate
moving means to said table to vary the oscillatory-ec-
centric-movement of the plate relative to the table.

11. The -device of claim 9 characterized by the in-
clusion of means for adjustably connecting said plate
moving means to said table to vary the oscillatory ec-
centric- movement of the plate relative to the table.

12. 'The device of claim 7 characterized by the in-
clusion of means for adjustably connecting said plate
moving means to said table to vary the oscillatory -ec-
centric movement of the plate relative to the table.
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