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This invention relates to improvements in 

lapping machines and especially to a lap 
ping element for such machines which tends 
to wear unevenly. 

5 Heretofore, it has been common practice 
to perform a mechanical lapping operation 
by mounting several workpieces within a 
guiding cage movably positioned between 
two parallel opposed lapping surfaces, and 

20 eccentrically rotating said work cage and 
laps relatively, thereby causing the work 
pieces to go through a series of irregular mo 
tions while in engagement with said laps. 
One familar type of lap for such a machine 

15 comprises an annular metal ring or disk 
which has its flat operative surface charged 
with abrasive grains. In lapping certain 
types of work, there is often an uneven wear 
upon the operative lapping surface, especi 

20 ally when lapping long narrow work pieces, 
which results in the lap surface becoming 
conical or otherwise misshaped so that it no 
longer lies in a single plane. Any uneven 
wear upon the lap causes a corresponding 

25 unevenness upon the work pieces and thus 
results in imperfect work. When a work 
piece is revolved by the rotating work cage 
over such a surface, a much faster abrading 
action will often occur at the outer periphery 

30 of the annulus than at its inner periphery, 
since the portion of the work engaging the 
outer periphery moves over a larger diameter 
during the same-time interval that the work 
moves over the inner periphery and at a rel 
atively greater speed. This faster abrad 

\ ates an uneven wear thereupon and is apt 
to cause corresponding inaccuracies in the 
work, necessitating frequent truing opera 
tions which involve a considerable loss of 
time and expense. Since a metal lap of this 
type may only be charged with abrasive 
grains at its working surface, it must neces 
sarily be recharged after every truing oper 
ation, which involves a further expense and 
loss of operating time of the machine. 
The object of this invention is to provide 

a lapping member which is so constructed 
that as it wears away compensation for un 

50 even wear may be effected to make the en 

40 

45 

tire lapping surface lie in a true plane, there 
by increasing the period of active service 
of the lap as well as the productivity of the 
machine. 
With this and other objects in view, as will 55 

be apparent in the following disclosure, my 
invention resides in the combination of parts 
set forth in the specification and covered by 
the claims appended hereto. - 

Referring to the drawings which illustrate 60 
one embodiment of the invention, and in 
which like reference numerals indicate like 
parts: 
Fig. 1 is a vertical sectional view of the lap 

ping member and a support therefor broken 65 
away, showing a lapping element mounted on 
a lapping head before any wear has occurred 
to cause the operative lapping surface to be 
out of true; 

Fig. 2 is a similar view, but showing the 70 
lapping element deformed to compensate for 
its uneven wear; 

Fig. 3 is a horizontal section on the line 
3-3 of Fig.1 showing a plan view of the lap 
ping head; and 

Fig. 4 is a vertical elevation, partly broken 
away, of a lapping machine embodying the 
invention. 
In accordance with my invention, I have 

provided a lapping machine, which may be so 
of the type shown in the patent to Indge No. 
1,610,527, comprising two parallel opposed 
lapping members and a work positioning 
cage interposed therebetween, said laps and 
cage being relatively rotatable to cause a lap- S5 
ping operation. The two opposed laps have 
their active abrading surfaces arranged pref 
erably in parallel planes and they may be an 
nular in form and mounted concentrically 
one above the other. One of the lapping 90 
members, or both, is so constructed that it 
may be deformed to compensate for any un 
even wear upon the lap surface which has re 
sulted in an out-of-plane condition, and 
thereby cause the active abrading surface to 95 
lie entirely within the same plane. To this 
end, I may make the lap in two parts, a lap. 
ping element and a supporting head, one of 
which is fulcrumed on the other and prefer 
ably adjacent that periphery where the 100 
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greater wear occurs so that the element may 
be deformed to correct its out of true condi 
tion. I also provide means for deforming the 
worn element to move the portion of it sub 
jected to the lesser wear so as to return its 
abrading surface to such a position that the 
whole surface lies in substantially the same 
plane. 

Referring to the drawings, I have therein 
shown one specific form of my invention es 
pecially adapted for lapping long pieces of 
work, although it may be utilized to lap vari 
ous types of flat and cylindrical work with 
equal success. Referring to Fig. 4, I have 
there shown a lapping machine of the type 
described in the Indge patent which com 
prises two opposed upper and lower lapping 
members 10 and 12 with a work cage 13 inter 
posed therebetween for carrying a plurality 
of work pieces 14, one of said members and 
the cage being relatively rotatable to pro 
duce a lapping operation. 

It has been found that a circular lap does 
not usually wear evenly but tends to approach 
a. conical surface, especially when long nar 
row Workpieces are moved along its periph 
eral Surface during the lapping action, owing 
to the fact that the portion of the work con 
tacting with the outer portion of a flat cir 
cular lap is subjected to a greater abrading 
action than that portion of the work contact 
ing with the inner lap periphery during the 
same abrading period. To overcome this 
difficulty and save the necessity of very fre 
quent and expensive truing and recharging 
operations, I have provided a means whereby 
the lapping element may be sprung or flexed 
back to a single lapping plane as the lap be 
comes worn. To accomplish this, Imake the 
lap in two parts, one being a supporting head 
15 and the other a thin deformable metallap 
ping element 16 charged with abrasive grains 
at its abrading surface 17. The lapping 
head 15 is supported from a spider member 
18 by means of suitable screws 19. The 
spider 18 is affixed to the end of a shaft 21 by 
a key 22 and a nut 24 screwed onto a threaded 
portion 25 of the shaft. The shaft 21 may be 
arranged for vertical movement to move the 
upper lap toward and from the work and also 
for rotation if it is desired to rotate the lap 
relative to the work. 
The lowerface of the annular lapping head 

15 is beveled to provide a peripherally raised 
i edge.82 which may serve as a fulcrum about 
which the operator may flex the annular lap 
ping element 16. The inner portion of the 
element is secured to the head 15 by means of 
spaced tension screws 29 which are freely 
mounted in the head 15 and threaded into the 
element 16 and located close to the inner pe 
ripheries of the concentric lapping head and 
element. After the portion of the lapping 
element adjacent to its outer periphery has 
worn to a detrimental extent, the operator 

- 
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may tighten the tension screws 29 and thereby 
spring or flex the inner portion of the element 
into the same plane with its outer peripheral 
portion, as indicated in Fig. 2 of the draw 
lings. 
Should the lapping element become ex 

cessively worn push screws 30, which are 
threaded into the head 15 and engage the ad 
jacent surface of the lapping element 16, may 
be utilized to further deform the lapping ele 
ment. These press against the lap close to its 
outer periphery and serve as a supplemen 
tary fulcrum in place of the raised edge 32 on 
the beveled portion of the head. 
The same type of lapping member may be 

equally well applied to the lower laps as indi 
cated in Fig. 4, and the construction of the 
parts will be as above described. In this fig 
tre, the lower lap 12 is mounted on a rotatable 
support 34 which is driven by means of a 
power rotated sleeve 35, and the cage 13 is 
eccentrically rotated by a member 36, as fully 
described in said patent. 
The operation and utility of the device will 

be readily apparent from the above descrip 
tion. By means of this construction, I have 
increased the life of the lap and the produc 
tivity of the machine as well as insured ac curacy of operation for producing a large 
number of pieces of work. d 
Having thus described my invention, 

what I claim as new and desire to secure by 
Letters Patent is: . . 

1. A lapping machine comprising two op 
posed lapping members and a work cage 
interposed therebetween, one of which is ro 
tatable relative to the other to cause, a lap 
ping action, said lapping members having 
their operative faces in parallelism, and 
means to deform one of said members after 
it has been worn out of true to again bring its 
operative surface into a true and accurate 
lapping plane. 8 

2. Alapping machine comprising two op 
posed lapping members and a work cage in 
terposed therebetween which are relatively 
rotatable to cause a lapping action, one of 
said lapping members being composed of a 
supporting head and a lapping element, and 
means for adjustably securing the lapping 
element to the head and for deforming the 
element to compensate for uneven wear upon 
its abrading surface and so bring the entire 
lapping surface within the same plane. 
3.Alapping machine comprising two op 

posed lapping members and a work cage in 
terposed therebetween which are relatively 
rotatable to perform a lapping operation, one 
of the lapping members being composed of a 
supporting head and a lapping element full 
crumed adjacent the periphery of said head, 
and manually operable means whereby the 
element may be deformed to compensate for 
any uneven wear thereon and thus make its 
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4. A lapping device comprising a sup 
porting member and a lapping element mov 
ably secured thereto and means to flex the 
lapping element whereby the active lapping 
strface may be deformed to compensate for 
any uneven wear and thereby bring said sur 
face back into the same plane. 

5. A lapping device comprising a support 
ing member and a lapping element remov 
ably secured thereto, means fulcruming the 
lapping element upon the periphery of the 
supporting member and means for flexing 
the inner portion of the lapping element to 
compensate for uneven wear upon the lap 
ping surface to bring said surface within the 
same plane. 

6. A lapping device comprising a support: 
ing member and an annular lapping element 
removably secured thereto, means fulcrum 
ing the lapping element adjacent to the pe 
riphery of the supporting member and . 
spaced clamping screws securing the lapping 
element to the supporting member at a dis 
tance remote from the fulcrum which may 
serve to flex the inner portion of said element 
and return its operative face to a single lap 
ping plane and thereby compensate for any 
uneven wear thereon. 
Signed at Brooklyn, N. Y., this 3rd day 

of Sept., 1930. 
SAMUEL HOL. 
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