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1
This invention relates to lapping machines and
processes and particularly to lapping machines
.and processes designed. to finish to required
thickness dimensions reiatively thin articles, usu-
ally having parallel or substantially parallel faces,
such as piezo-electric quartz crystals of the type
used to control the frequencies or wave lengths
of radio broadcasting sets or stations.

More particularly the invention relates to im-
provements in the lapping machine and process
disclosed in my Patent 2,423,118 issued July 1,
1947, In the practice of the lapping process
“disclosed in my co-pending application asbove-
identified by means of the lapping machine there
disclosed, it is found to be particularly impor-
tant to insure relative movements of the upper
laps or lapping fingers and the crystals to he
lapped in the crystal confining openings in the

“work holder. The relative movement of each
crystal and the Iower lap is brought about posi-
tively by the engagement of the positively driven
work holder therewith. On fthe other hand the
relative movement of a crystal and the upper
lap depends upon the differential drag on the
two faces thereof by the lower and upper laps.
If, therefore, for any reason the limited relative
movement of a crystal and the upper lap or lap-
ping finger does not take place freely in the crys-
tal receiving opening of the work holder during
the lapping operation, the desired parallelism of
the upper and lower faces of the crystal will not
be maintained.

As pointed out in the specification and claims
of said co-pending application above identified,
it is desirable to maintain both parallelism of the
faces of the laps and parallelism of the lapped
surfaces of the crystal throughout the lapping
operation and to this end, in the co-pending ap-
plication, the crystal engdging ends or lapping
faces of the fingers projecting from the upper
lap carrier plate are provided with grooves for
the purpose of receiving and partially contain-
ing the lapping abrasive and the liquid wused
therewith and for preventing the formation of a
vacuum between the lapping face and the crys-
tal sufficient to interfere with ifs movements over
said lapping face. In the machine of the co-
pending application reliance is had entirely upon
the supply of lapping liguid for the lower lap
to provide these grooves in the lapping fingers

- or upper laps with the necessary liquid and with
the lapping abrasive, where required. Because
this lapping liquid must first enter the crystal-

- receiving opening in the work holder, which usu-
ally has a flat face resting on the lower lap, the
supply of lapping ligquid thus provided for the
grooved crystal-engaging faces of the upper laps

“does not always prove to be adequate with the
arrangement just described, with the result that

. there is not always the amount of relative move-
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ment of the crystals over the crystal-engaging

faces of the upper laps required to insure paral-

lelism of these upper faces of the crystals with
the faces which engage the lower lap. :

An object of the present invention is to make
provision for so supplying lapping liquid to the
adjacent faces of each upper lap and its asso-
ciated crystal as to insure the relative movement
of these faces necessary to maintain parallelism
of the upper face of the crystal with the lower
face. To this end provision has been made for
introducing the lapping liquid or a mixture of
liquid and lapping powder through the upper lap
to points on the face thereof that will insure
the maintenance of a sufficient supply of the
lapping liquid or mixture between the contigu-
ous faces of the upper lap-and the crystal for
the purposes aforesaid. '

Aithough emphasis has here been placed upon
the introduction of a lapping mixture through
the upper lap, it has been found that for some
purposes, for example where a high polish is de-
sired upon the crystal face, a mere wetting liquid
may be supplied to the contiguous faces, un-
mixed with any lapping abrasive. It has further
been found that where such polish is desired, if
the mere metal surface of -either the upper or
the lower lap be not sufficient to effect the de-
sired polishing acticn a surface may be provided
upon one.or both laps made up of very fine
abrasive particles bound into the surface and
constituting a substantially permanent part of
the lap, wear excepted. - In reading the follow-
ing specification and claims, therefore, it should
be understood that one of the principal purposes
of the invention is to insure the introduction of
a suitable liquid between the otherwise contigu-
ous Taces of each upper lap and its associated
crystal, whether or not the liquid be mixed with
a lapping abrasive.

Other objects, important features and advan-
tages of the invention, to which reference has
not specifically been made hereinabove, will ap-
pear hereinafter when the following description
and claims are considered in connection with the
accompanying drawings, in: which— ’

Figure 1 is a plan view of the lapping elements
of a lapping machine of the general type shown
in my copending application Serial No. 645,644,
filed February 5, 1946, which matured as Patent
No. 2,423,118, granted July 1, 1947; .

Figure 2 is a section on the line 2—2 of PFig-

“ure 1, drawn to a somewhat larger scale, and

55

Figure 3 is a botlom plan view, drawn substan-
tially to full seale, of one of the upper laps.

For convenience of reference and so far as
practicable, the same reference numerals will be

" used in this application to designate correspond-
~ing parts as are used in my copending applica-~
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tion. The lower lap 2, as in the machine of my
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co-pending application, is stationary and the
lapping face of this lap is préferably annular in
contour as may be seen from a study of Figure 2.
The upper laps are constituted by lap-faced
fingers 28 mounted on an annular carrier plate
26 which need not be of as large diameter as the
lower lap 2. The fingers 28 are fixed in openings

36 in the carrier plate 26 and approximately fit -

within correspondingly shaped openings 22 in
the work holder 20. The fit of the fingers 28 in
the work holder openings 22 is loose enough so

that the fingers 28 may freely follow the dimin-

ishing thickness of the crystal 32, under the ac-
tion of gravity, as the crystal is lapped to in-
creasing thinness. -
. As brought out more fully in my co-pending
application, the machine in which the inven-
tion is embodied may be of the so-called drill
"press type and the relative movement of the laps
.may. be brought about by the engagement of an
eccentric pin § with a central bearing opening in
a circular plate 38 having a concentric shoulder
48 fitting within the opening 42 in the annular
.carrier plate 26 for the upper laps. The central
.opening in plate 38 may be provided with a bear-
ing bushing 44.
-. From an inspection of Figures 2 and 3, it Wlll
be seen that the upper laps or lapping fingers 28
, differ from the corresponding elements disclosed
.in my co-pending application Serial No. 645,644
hereinabove identified in that each of the fingers
is partially bored out or otherwise provided with
a hollow interior or chamber 45. This hollow in-
terior serves two purposes, it lightens the overall

weight of each finger so that when a large num-

ber of fingers are mounted on the upper lap car-
rier 26 the pressure upon the crystals 32 will not
‘e too great and, secondly, it provides a reservoir
in which a supply of lapping liquid may be held
~and gradually fed between the lapping surface 23
oF the upper lap and the upper face of the crystal
2 through openings 47 and 48 prov1ded in the

- bottom of the chamber 45.

As shown in Figure 3, there are four of the
-smaller openings 47 which are so drilled through
 the bottom of the hollowed out finger 28 that each

comes through at a point of intersection of the
.grooves 45 in the face 38. It will also be seen
“that the grooves 46 shown in Figure 3 are more

numerous than the corresponding grooves shown :

“on the lapping faces of the upper laps 28 in my
. co-pending application. This is to insure spread
*of the lapping liquid over the enmre lappmg face
-of each upper lap 28.

Cne reason for making the central hole 48
- somewhat larger than the holes 47 is that it ac-
: complishes the same purpose as the -central hole
-in Figure 11 of my co-pending application in that
~it prevents the lapping of a ridge at the center
of the face 38 of the upper lap particularly where
the diameter of the crystal 32 is less than one-
: half the diameter of the opening 22 in the work

holder 28 so that the crystal in its travel might
. not always reach across the center of the face
" 30 of the upper lap 28.

It will further be seen that the lapping faces 28
-of the upper laps are preferably round, in the
embodiment illustrated in the drawings, since
they are employed primarily for lapping round
crystals. If, therefore, for example, the face:3§
-of the upper lap have a-diameter of one inch and
-the round crystals to be lapped have each a di-
- ameter of one-half inch and the diameter of the
opening 22 in the work holder 2§ be slightly more
-than one inch to provide for free movement of
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~the upper laps 28 over the lower lap 2.

. clated upper lap 28,

4
the upper lap 28 toward the lower lap 2 during
the lapping operation, then the hole 48 does not
need to be very much larger than the holes 47 to
compensate for any tendency of the crystal to
form a ridge at the center of the face 30. It needs,
of course, only to be large enough so that the
crystal 32 when it engages the inner wall of the

" opening 22 will always overlap an edge of the

hole 48.

~ The carrier 26 for the upper laps 28 is provided
with an annular channel 5! on its upper face
formed between an outer flange 53 and a rib 55
on said upper face. It will also be seen that the
upper- ends of the fingers 28 are substantially
fiush with the bottom of the channel 5i so that

lapping liquid poured into the channel 51 at any

point will tend to run into the chamhbers 45 in
the lapping fingers 28 and that, when all thése

chambpers 45 are filled, an additional supply of

iapping liquid may be maintained in the chan-

nel Gf.

. As hereinabove suggested, although in ordlnary
practice the lapping liquid will comprise a mix-
ture of a -suitable carrier liquid, such, for ex-
ample, as an oil, and usually a finely powdered
abrasive, it has been found that, when it is de-
sirable to provide a very high polish upon the
faces of the erystals 32, this may be done, with-
out mixing an abrasive with the liquid, by pro-
viding one or both laps with an abrasive face,
that is, with a face in which the very fine abrasive
has been permanently embedded, except for wear.
It will be understoed, therefore, that when speak-
ing of the lapping liquid which it is the purpose
of this invention to-introduce between the lapping
faces of the upper laps 28 and the ctherwise con-
tiguous upper faces of the crystals 32 I do not
necessarily refer to a ligquid having a powdered
abrasive mixed therewith.

From the foregoing description the operation
of the present invention will readily be under-
stood. The crystals 32 to be lapped having been
placed in their respective work-receiving open-
ings 22 in the work holder 20, each with one
face resting on the lower lap 2, and the upper
lap carrier 26 having been brought into position
to intreduce the upper laps or fingers 28 carried
thereby into the openings 22 in the work holder
20, twenty-four of these fingers 28 being shown
as being received in a corresponding number of

‘openings 22, and the fingers or upper laps 28

having been brought to rest with their lapping
faces 30 bearing upon the upper faces of the
crystals 32, the eccentric pin 6 carried upon a
suitable arm on the drill shaft of the drill press

- is inserted in the bearing opening in the plate-38

preparatery to effecting the desired movement of
It is
cbvious that this -movement of the upper laps
produces a corresponding movement of the work
holder 20 and that, by reason of the fact that

- each crystal 32 is of a diameter considerably less

than that of the opening 22, there will be a
relative movement of the upper face of each
crystal 22 and the lapping face 80 of the asso-
provided lapping liquid is
introduced between the two faces. Ia accord-

.ance with the present invention lapping liquid

is provided not only for the upper faces of the
crystals 32 but also for the lower faces thereof
by introducing it in the manner hereinabove set
forth through the bottoms of the upper laps 28.
It will be seen that, as the lapping liquid flows
through the openings 47 and 48 in the bottoms
of -the chambers 45 in the upper.laps 28, it will
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flow out also upon the upper face of the lower
lap 2 and thus, by travelling through the grooves
24 on this face, will come into position between
the upper face of the lower lap 2 and the lower
faces of the crystals 32.

Although other means and methods of insuring
a supply of lapping liquid to both lapping faces
and both crystal faces have been considered and
some tried, the means and method of the present
invention have been found to be the most practi-
cable, especially since they insure delivery to the
points of use on both laps. It is possible, of
course, to run both of the laps in a bath of lap-
ping liquid, in which both lapping faces would
be immersed during the lapping operation, but
such procedure complicates both the insertion and
removal of the crystals and the reversal usually
practiced during the lapping operation, and also
the interchange of the crystals in the work holder
openings on one side with those on the other
side. It will be seen that, with the present inven-
tion, in which the lapping liquid for both laps
is introduced through passages through the upper
laps, there is no special problem involved in
removing the upper laps from the work holder
and reversing the crystals or interchanging the
crystals in the openings on one side of the work
holder with those in the openings on the other
side. It will further be seen that the character
of the lapping fluid which is delivered to the
point of operation can be more closely controlled
by the use of the present invention.

What is claimed as new is:

1. In a machine for lapping piezo-electric crys-
tals to insure high activity and approximate face
parallelism, the combination with opposed par-
allel-faced laps, between the lapping faces of
which a crystal to be lapped may be placed, of a
work holder arranged for crystal-lapping rela-
tive mevement over one lap and having a work-
receiving opening therein in which the crystal
and the other lap are laterally confined for
limited relative lapping movement in respect to
each other during the crystal-lapping relative
movement of the work holder and the first men-
tioned lap, the laterally confined lap being freely
movable in said holder toward the other lap and
having a conduit therethrough for conducting
lapping liquid to its lapping face, the lapping face
of the laterally confined lap being provided with
lapping liguid distributing grooves arranged in
transversely intersecting and intercommunicat-
ing groups and the conduit discharging into an
intersection.

2. A machine according to claim 1 in which
the laterally confined lap is provided with a
plurality of conduits discharging at points dis-

20

235

30

35

40

50

55

tributed over the lapping face thereof, and said
conduits each discharging into an intersection
of the lapping liquid distributing grooves.

3. A machine according to claim 1 in which
the laterally confined lap is provided with a
plurality of conduits, including one at its center,
the conduits outside the center conduit discharg-
ing at points equi-angularly spaced about the
center and all conduits discharging into inter-
sections of the lapping liquid distributing grooves.

4. A machine according to claim 1 in which
a liquid conducting conduit discharging at the
center of the lapping face has a discharge open-
ing of such diameter in relation to the diameter
of the crystal to be lapped that an edge of the
crystal overlaps the edge of the discharge opening
at all times during the lapping relative move-
ments thereof.

5. In a lapping machine of the class described,
the combination with opposed lapping members
and means for effecting relative lapping move-
ments thereof, of a work holder provided with
spaced openings therethrough to receive and
loosely confine, in separated relation to each
other, articles the opposite faces of which are
to be lapped, one of said lapping members hav-
ing a lapping surface of an area sufficient to
engage simultaneously, throughout the lapping
operation, the faces of all the articles to be lapped
which are exposed on one face of said work
holder and the other lapping member comprising
interconnected fingers adapted to enter the work
holder openings and to press the articles therein
into lapping engagement with the first-men-
tioned lapping member, said fingers having lap-
ping faces on their article engaging ends pro-
vided with intersecting and intercommunicating
lapping liquid distributing grooves and each hav-
ing a conduit therethrough for conducting lap-
ping liquid to its lapping face at an intersection
of said grooves.

MARCUS RAMSAY.
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