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PLAYER C0., A COPARTNERSHIP CONSISTING OF JOSEPH N. BETHEL AND SIDNEY

'PLAYER, OF WESTBORO, MASSACHUSETTS. -

LAPPING MACHINE.

", Application _ﬂl'evaov_e'mber‘

B This invention relatés to & lapping na-

chine which is particularly adapted to the
production. of cylindrical work and to cer-
tain methods the ‘practice 'of which is’ ex-
emplified by the operation of the machine
disclosed.”. The purpose of the invention is

to provide meéans for the'rapid and accurate '

production of such articles as bearing rollers,

cam rolls, piston pins, cylindrical gaging.

' units, orany -machine . element requiring
straight and uniforin cylindrical surfaces.. -

My invention will best be understood by

~ reference to the following description of the
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' upper lap removed,. ...t
_invention I pro-

. illustrative embodiment thereof shown by

‘way of example.in the accompanying draw-
ings, wherein; o0 - T :
 ¥ig, 1 is a partly diagrammatic central
wvertical section through a machine exempli-
fying my invention; and .- - - ¢ -

©“Fig. 2 is a plan view: thereéof with the

-+ In accordance with- my

" vide a machine capable. of finishing a con-
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siderable number of rolls at a single opera-'

tion as contradistinguished from,the grind-

ing of rolls ¢ne at a time.  ‘Referring to the

drawings, 1 preferably utilizé flat ring-
shaped laps. ¢ and b. Such fiat:laps, of any
suitable material or prepared with a lapping
surface in any desired way, may:be easily

. maintained flat by rubbing three of tliem to-

- gether with an abradant in accordance with-

o

the commonly known practice for securing
flat surfaces. The two laps ¢ and & oppose

each other and are differentially rotated with
the work between them and conveniently the -

+ lap @ is stationaty, being held .on a suitable
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support, and the lap b is pressed toward the
same. by its. own-weight. reinforced, if de-
_sired, by weights or springs. The lap b is

-rotated and 1 have herein-shown the square.
end of a shaft d faking into a spidér ¢ se-

cured to the lap b and addpted to be rotated
by the belt 7. - - The surfaces of thelaps being
perfectly flat, they do mot require accurate

_ alignment nor must the work holder be ac-

curately positioned-as in the case of grind-.

ing machines,. During operation the two
laps are spaced by the work such as the

Y rollers ¢ and these are held in position ‘be-

tween the working face of the laps by be-
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in a dise or cage ¢ which is interposed be-

-tween the laps. " Adjustable posts % in the
_table ¢ may be provided for centering the
work receiving disc or cage ¢ between the
laps so that:it will'embrace the rollers g sub-
stantially centrally of their diameters.

_produced in the rough—for example, they
nay be:sections of a .round rod—and . are
placed in the slots 4 on their sides, As dis-

tin,

suc%. as gage blocks as hitherto practiced, the
rollers g must be permitted to roll in order
that -they may be. uniformly lapped down.
At the same time there must be a relative
:sliding motion betwen the lapping surface.
and the work in order to permit the former
to .cut or grind the latter but if such move-
-ment is loealized by failure of the work to

The. rollers ¢ which are to be lapped are

ished frem the lapping of flat. blocks
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rotate, flat surfaces will be produced de-

stroying the accuracy of thé work. A com-

in the machine shown by placing the slots
&, which are arranged around a circle the
diameter of which preferably.corresponds to
the mean diameter of the laps ¢ and b, in
a position oblique to radii of the dis¢. "The
action will best be understood by considering
the limiting cases. If the slots were radial,
clearly the rellers would simply be rotated
on their own axes between the two laps and
no sliding or lapping motion would: take
place. . If the rolls were placed lengthwise
around the circamference of g circle of the

-bined rolling and sliding motion is secured ~ = -
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same mean diameter as the lapping faces, the .

motion would be all sliding with no rolling
component and consequently two flat sur-
faces would be produced on the pieces being
lapped instead ‘of the désired eylindrical sur-
faces.. The angle of the slots & may be
varied with the rate of lapping desired but
an‘angle of 45° as illustrated may be used.
To insure uniform wear of the laps ¢ and
b and to prevent any portion. thercof from
being unduly worn or stripped of abradant,

86 -

provision is made to distribute the wear over .

their entire width. - In the ordinary instance
the roll or rolls in each of the slots 4 will not
Jbe-as wide as the face of the laps ¢ and b and
to cause them to move across .the face of
these laps the dise ¢ may be rotated about a
center eccentric to the center of the laps so
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" as. to move the work back and forth across

10

_ diameter of the laps.
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- these faces.. In the present instance the

crank m is provided on a central shaft hav-

" ing a crank pin loosely received in-a central
opening in the dise . The. throw of the’

erank may be equal to approximately half
the- width of the.face.of the laps a and b,

this providing for. moving completely across'.
the faces of the laps the work-in the-slots-A -

which, . as' stdted, are preferably ranged
around a circle of diameter equal fo the mean

The work holder ¢ may be permitted to be

revolve freely between the laps e and & by

the reaction of the latter and in this ease 1t
will gyrate since it will. rotate about its
own center and this center will also be forced

. to move through a small circular.path by
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means of the crank m. The path of the

rollers .¢ . which. are.being acted- upon. will.

thus be an epicyclic-and ‘while being moved
in this path they will be held by the slots %

_in a position oblique to a radius of ome of

the circles generating the epicyelic, that is,
the circle represented by the disc 4. The
work thus moves with a part sliding, part

rolling action over the entire faces of the

laps @ and b. .

ile the'dis\cvvi may. be left entiiely free.

I preferably arrange for driving the shaft

“of the crank m at a relatively slow rate, this

. being indicated in the drawing by the repre-
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“sentation of the gear train m. For example,

the upper lap & may be rotated at the rate
of 50 revolutions per minute and the shaft
of .the crank m at about 10 revolutions. per
minute. The direction. of rotation of. the

center of the work disc may be in the same

or the opposite direction as that of the rotat-
inig lap & but I prefer to rotate it in one
direction for ome or more. revolutions and

then in the opposite direction.continually.
repeating the cycle. By this'means the wear.

on both the stationary lap @ and the rotating
lap b dre made exsactly equal. -~ "~ - .
- After the -lzal];)p_iil_%l operation has proceeded
for a certain length of time it may be ‘that

- the work has proceeded futher at one point-

along the work-disc#-than at another and it

is desirablé to remove all the parts from the’
. work disc, rearrange; t!
lapping ~operation: :to  equalize. the work.~
The idea of promiscuously mixing up werk"
‘and returning it for a.continuance of an-

hém and continue the

operation is not-novel but I ‘}Il)r'ovide for-a’
' e rolls g in a-
novel manner. Referring to Fig: 2, I pref-~

systematic rearrangement of tk

~erably make the number of slots"% in the
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After the work has proceeded - alternate

rollers are shifted around the circumference -

of the work disc 120° or 14 of the circum-

ference. Thus, referring to the.drawing,-

the odd numbered rolls are left in thé posi-

‘tion - to appreximately 120° apart.

- 1,810,084

tion indicated. The roll formerly in slot 2
is shifted to 10, 10.to 18 and 18 to 2. The
next transposition .is preferably in the re-
verse direction. The previous transposi-
tion being clockwise, 4 is shifted counter-
clockwise to 90, 20 to 12 and 12 to 4. The in-
ner numerals represent the original positions
of the parts and the. outer numerals the new

originally adjacent are shifted to a new posi-
Thus
if origifial rolls 6, 7 and 8 were relativelf
high beforg, they are then distributed around
the circle and any inaccuracy of the preced-
ing operation is distributed. Futhermore,

it will be recalled that three points-deter--

mine a: plane and therefore if there was a

local high point in the preceding operation :

this maximum after the transposition occurs
at three points around -the circle and the

-uppeér lap is.in substantial parallelism with

the lower lap ready for unitary .action. . In
contrast, if the shifting had been diametri-

cal, the rolls of maximum. height might be o
.found “opposite each other and the laps

might tilt or teeter on the high point.
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_positions.--- By this-means rolls-which-were ~ . - .

.. 1t will, of course, be understood that while:» o

I have herein illustrated one -circular series

of slots &, there might be a plurality of such - -

‘series. -

in two ar more steps utilizing laps of differ-
ent degrees of fineness. ' :

Having thus described
ular embodiment of my invention shown by
way of example in the accompanying draw-

ings, the principles exemplified thereby:
‘which I claim’ as new and desire to secures
‘by Letters Patent I shall express in the fol- -

lowing claims. ' - -

- I claim: - - , .
- 1. A lapping machine comprising opposed
flat face laps, one of which 1s positively ro-
tated, a freely rotatable work - holder

‘mounted between the laps and having open-

ings to receive and position pieces of work,
and driving means for said work holder

effective to move the axis of the work holder

in detail the partic-

100

110

in a circular path, such movement being -
115

supplemental. to - the - free rotation. of ‘said
disc ‘and :being at a slower speed of rotation
than the movement. of the positively rotated

lap and -also being’in a circular path of .

small “diameter and said -diameter being
much Jess-than the diameter of the work

holder and laps. -

"9, A lapping machine "comprisiﬁg,’a; fized

between: said ‘laps, positive means to move
said work holder-between said laps at a pre-

détermined speed relative to the movement.

of .said rotated lap and in a path eccentric
to the-axis of said rotated lap, and means to
position pieces of cylindrical work in said

work holder with the axis of the eylindrical

-lap, a rotated lap, a work holder mounted
work disc.a suitable multiple of six. - For’
example, T have here shown- twenty-four.
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) L _05. )
The lapping operation may be carried out. ~
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Pleces oblique to radial lines in said holder

and passing through said pieces, whereby a
combined rolling and sliding movement of
said cylindrical pieces over the surfaces of
the laps is attained. ER

3. The combination in a lapping machine
as set forth in claim 2, in which the means

" to drive the work holder rotates at a dif-
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ferent speed from the. rotated lap, causing

the combined rolling and sliding movement
of the cylindrical pieces to take place in
successively different areas of said lapping
surfaces.. S

4. A lapping machine comprising a fixed
lap, a rotated lap, a work holder mounted

between said laps and means to positively.

- move said work holder in a plane parallel

20

to and between said.laps at a different speed
from said rotated lap and in a path eccen-
tric to the axis of said rotated lap, said

]

work holder being also freely rotatable
about its own axis. :

5. A lapping machine having, in combina-
tion, a fixed lap, a positively rotated lap,
an eccentric bearing member mounted to ro-
tate at a speed different from that of said
rotated lap, and a work holder freely ro-
tatable about said eccentric bearing n.ecmber.

6. A lapping machine having, in combina-
tion a fixed lap, a positively rotated lap,
an eccentric bearing member mounted on a
support to rotate about the axis of said ro-
tatable lap, means to rotate said lap and

bearing member support at relatively dif-

ferent speeds, and ‘a work holder freely ro- 35
tatable about said bearing member. »

In testimony whereof I have signed my
name to this specification.

HAROLD L. VAN KEUREN.
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