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UNITED STATES PATENT OFFICE 

Application May 23, 1941, Serial No. 394,864 
(Cl. 51-18) 11. Claims. 

This invention relates, in general, to lapping 
Inachines and, in particular, to those of the type 
adapted for lapping the end surfaces of roller 
bearing members. 
One of the objects of the present invention is to 

provide a new and improved lapping machine 
wherein the vital parts thereof are so arranged 
and related as to be more easily assembled and 
disassembled than heretofore. 
Another object is to provide a new and improved 

lapping machine wherein the work-charging 
process is performed more easily than heretofore. 
Another object is to provide a new and improved 

lapping machine in which the lap surfaces may be 
rotated together or relatively one to the other, 
whichever is desired. 
Another object is to provide a new and in 

proved lapping machine wherein the proper lap 
ping pressure is more easily and readily estab 
lished and accurately maintained from operation 
to Operation than heretofore. 
Another object is to provide a new and in 

proved machine for lapping the end surfaces of 
roller bearing members which is compactly ar 
ranged, efficiently operable and productive of ac 
curate and highly finished results. 
Other objects and advantages of the invention 

will become readily apparent from a reference to 
the following specification taken in conjunction 
With the accompanying drawings of which there : 
are two (2) sheets and wherein: 

Figure 1 is an elevational view of the machine 
and is partly broken away and in section to illus 
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trate more clearly some of the details of the con- . 
struction thereat; 

Figure 2 is an elevational view looking at the 
right end of Figure; 

Figure 3 is a section taken along the lines 3-3 
in Figure 1; 

Figure 4 is a section taken along the lines 4-4 
in Figure 2; 

Figure 5 is a plan view of the structure em 
ployed in assembling the work-carrying device of 
the machine; and 

Figure 6 is a section taken along the lines 6-8 
in Figure 5. 

Referring to the drawings, the machine Com 
prises a base () from which extends a casing 2 
having a side wall formed with a hollow boss 4, 
said boss rotatably Supporting the sleeve portion 
:6 of a mandrel-consisting also of a flange portion 
-8 residing externally of Said casing, said boss 
and said sleeve portion preferably accommodat 
ing a bearing 20 therebetween. Mandrel 6-8 
is rotated about its axis responsive to the opera 
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tion of power means (not shown) associated in 
any well known manner. With a drive 22 fixed to 
the inner end of sleeve 6 of said mandrel. 
A lap member 24 formed with an annular lap 

Surface 26 is fixed to flange 8 of mandrel 6-8 
for rotation therewith through an intermediate 
ring member 28 and the flange portion 30 of an 
other mandrel consisting also of a sleeve portion 
32 extending in an opposite direction to sleeve 6 
of said mandrel 6-18 and in coaxial alignment 
therewith, said lap surface being concentric with 
respect to the common axis of said mandrels and 
residing in a plane normal thereto. - 

Employable in cooperation with the aforede 
scribed lap device having the rotatable lap sur 
face 26 is a lap member 34 which is formed with 
an annular lap surface 36, this latter surface be 
ing arranged in spaced, opposed relation to the 
former Surface and in Similarly concentric and 
normal relation to the common axis of mandrels 
6-8 and 32-30 by means of the fixed attach 
ment of said lap member 34 to a ring member 38 
which in turn is fixed to the flange portion 4; 
of another mandrel consisting also of a sleevepor 
tion 42. Lap unit 36-34-38-40-42 is made 
adaptable for slidable movement toward and 
from the other lap unit by the free supporting of 
the former about the free end of sleeve 32 of the 
latter, there being a bushing 44 arranged between 
said free end of said sleeve 32 and sleeve 42 and 
Secured to the latter for movement thereWith. 

It is proposed that the lap device having lap 
surface 36 be constantly constrained or biased 
toward the lap device having lap surface 26 in 
order to provide the pressure necessary for the 
lapping operation, and it is also proposed that 
the former device be capable of being removed 
from its support, namely, sleeve 32 of the latter 
device, at the end of said operation in order that 
the machine may be re-charged with work for 
the next operation. For these reasons, an actu 
ator 46, in the form of a rod, is supported at the 
Common axis of the two lap devices and extends, 
at One of its ends, OutWardly beyond the free end 
of sleeve 32 and, at the other of its ends, out 
Wardly beyond the wall of casing 2 which is op 
posite the Wall providing boss 4, this first-men 
tioned rod end being threaded and carrying ad 
justable stops 48 and this second-mentioned rod 
end also being threaded and similarly carrying 
adjustable stops 50. Stops 48 may, if desired, be 
supplemented by an additional stop 52 carried on 
actuator 46 in abutment not only with said stops 
48 but also with the outer face of a cup-shaped 
connecting member or spacer 54, said spacer be 
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ing centrally bored at its bottom end So as to be 
slidably receivable by said actuator but abuttable 
by said stop 52 and so dimensioned at its opposite 
end as to be slidably receivable on the outer Sur 
face of a flange 56 formed about the adjacent end 
of bushing 44 to abut the end of sleeve 2. On 
the other hand, stops 50 provide an abutment for 
one end of a coil spring 58 which is telescopically 
received about actuator 46 and has its opposite 
end supported in abutment with the bottom Wall 
of a cup-shaped retainer 60 carried in and Se 
cured to the wall of casing 2 adjacent the end 
of said actuator carrying said stops, said actu 
ator, if desired, carrying a stop 62 between Said 
retainer wall and drive 22 in order to limit the 
movement of said actuator in either direction. In 
driving relation with the end of actuator 46 which 
carries stops 50 there is supported the free, Upper 
end of a toggle 64-66 which is pivoted to base 
0, as at 68, and operated by means, Such as the 

operator's foot, at the free, lower end thereof. 
It can be seen in Figure 1 that actuator 46 

is normally under constant subjection to the 
pressure of spring 58, this tending to bias lap 
surface 36 toward lap surface 26 through the 
intermediate agency of Spacer 54. However, 
When it is necessary to remove finished Work from 
the machine or to charge said machine with new 
work, it has been found desirable to remove the 
axially movable lap device in its entirety from 
said machine, the first step being to depress arm 
66 of toggle 64-66 and thereby move actuator 
45 to the right to space stop unit 48-52 from 
spacer 54. In this spaced condition of the stop 
unit and spacer, the latter may be slipped off : 
its support 56 and, being formed with an open 
ing 79 which is in communication with its ac 
tuator-receiving bore and of greater radial di 
mension than said stop unit, have Said opening 
register with said stop unit So that Said Spacer 
may be passed therebeyond and removed in its 
entirety from actuator 46. Thereafter, the 
axially movable lap device may be removed, to 
gether with bushing 44, from sleeve 32 and thence, 
as well, from actuator 46. 

It will be appreciated that, once the desired 
lapping pressure has been determined by a proper 
setting of the stops 48 and 50, this pressure can 
be maintained from operation to operation re 
gardless of the number of removals of the re 
movable lap device from the machine. It is clear 
also that the adjustability of the stops permits 
practically any pressure whatsoever to be ob 
tained and maintained, 
The lap device which includes lap Surface 36 

is not only axially movable relatively to the other 
lap device and selectively removable from the 
machine but is also selectively rotatable or non 
rotatable about its central axis, which is the ma 
chine axis. To explain, the casing wall which 
provides boss 4 also provides a plurality of 
spaced, horizontally extending supports 2 upon 
which a vertical plate 74 is mounted, said plate 
being annular and residing about the lap device 
which includes lap surface 26 and also being 
preferably adjustable as to its horizontal posi 
tioning on said Supports through the use of set 
screws 6 interconnecting said plate and said 
supports. Plate 74 has a bracket 78 secured 
thereto which resides laterally of the lap device 
including lap surface 36 and extends in the gen 
eral direction of that end of the machine, the 
free end of Said bracket being bifurcated, as at 
80, to receive between the elements thereof the 
end of a pin 82. 
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Pin 82 is slidably receivable 75 
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within aligned, transverse bores provided there 
for in sleeve 32, bushing 4 and an enlargement 
83 in ring 3-42, and is so slid through the 
manipulation of a finger bolt threadedly re 
ceived in said pin and extending therefrom 
through a slot, 85 provided therefor in said en 
largement, said bolt being tightened in place 
against the adjacent face of said enlargement 
upon arranging said pin in its desired position. 
The length of pin 82 is such as to enable it to 
have two effective positions, one wherein the 
inner end of said pin resides within the bore 
provided therefor in Sleeve 32 while the Outer end 
is displaced from between bifurcations 80, in 
which position the two lap devices are unitarily 
rotatable, and the other wherein said ininer end 
resides without said gore while the Outer end 
resides between said bifurcations, in which posi 
tion the device having lap surface 36 is non 
rotatable. Another function of the bifurcations 
8, of course, is to permit free axial movement 
of the axially movable lap device when pin 82 
is in its outer position as well as to permit re 
moval of said device from its Support without 
the necessity of having to disturb Said pin. 
The surfaces that are to be lapped by lap 

Surfaces 26 and 36 are the end Surfaces of roller 
bearing members 88, and these members are to be 
3rranged in plurality and in axial parallelism 
and movable about the aligned axes of Said lap 
Surfaces as well as about their own axes while 
in lapping contact with said lap surfaces. To 
attain these ends, a sleeve 9 is carried telescopi 
cally about sleeve 32 and is operatively keyed 
thereto for rotation therewith and axial nove 
ment therealong, said sleeve 9 having an an 
nular plate 92 fastened thereto between the ends 
thereof for movement therewith but, as well, for 
removability therefronn. The outer periphery 
of plate 92 is circular and, as will soon be seen, 
is to provide the radially inner Supporting Wall 
Surface for the side surfaces of Work pieces -88. 
Unit 98-92 is made adjustable with respect to 
its axial positioning on sleeve 32 by the provi 

5 sion of a threaded portion on said sleeve which 
receives a nut 94 and of a threaded portion on 
sleeve 9) of said unit which receives a nut 96, 
Said nut 94 abutting the adjacent end of said 
sleeve 9 and said nut 96 abutting the adjacent 
face of flange 30. It is clear that nuts 94 and 
98 may be co-adjusted and that such adjust 
ment effectuates axial adjustment of the afore 
mentioned Supporting wall surface on plate 92 
relatively to Surfaces 26 and 36, this being ad 
Vantageous particularly in the event it is desired 
to perform work on rollers having lengths greater 
or lesser than those shown at 88. 
To provide the necessary radially outer sup 

porting wall Surface for the side surfaces of 
members 88, the inner surface of a circularly 
formable, flexible band 98 is employed, this band 
having a pair of ends preferably cut along the 
diagonal and each of which has fixed thereto a 
lug it. Lugs ) are interjoinable by a fas 
tener 2 to form band 98 into a circular mem 
ber with practically any diameter within reason 
able and/or necessary limits, the inner surface 
of this formed band serving as the above men 
tioned outer Supporting surface and the diagonal 
formation of the ends thereof tending to mini 
mize the gap between said ends so that members 
88 may enjoy substantially unbroken travel. In 
addition to lugs e0, band 98 also fixedly carries 
another lug 4 the purpose of which is described 
herebelow. 
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It is proposed that band 98 be: non-rotatable, 

whereas plate: 92 is rotatable, and, for this reason, 
plate 74; is provided with: a pair of pivotally sup 
ported clamping members 6 and 08 which are 
Operable for clampingly engaging lug. 04, and in 
terjoined lugs; 00 and removably holding said. 
band in place against, the adjacent face; of said 
plate 74 and telescopically about members 88, said. 
members 88, the while obtaining their inner sup 
port from said plate 92. If desired, lug. 04, may 
be received between a pair of stops, 0 carried 
by plate: T4 so as to be assured that band 96: 
will not rotate. It can be seen that the non 
rotatability of band 98, the rotatability of plate: 
92 and the frictional pressure established by each. 
upon the side surfaces of members 88 all coop. 
erate to cause said: members to rotate about, their 
own axes and the central lap: axis regardless of 
whether the lap devices are rotating together or 
relatively to each other. . . . 
When the lapping operation is completed, 

clamps f0s and 0.8 are turned into inoperative 
positions with respect to, lugs 104 and 00, lever 
arm 66 is depressed, spacer. 54 is removed 
from flange 56 and its opening. placed in 
registration with stop unit 48-52 so, that said: 
Spacer may be slid past said unit and off actu 
ator. 46. Thereupon, bushing 44-56 and unit 
42-40-38-34-36 are: unitarily removed from 
the machine by sliding same off sleeve: 32 past; the 
adjacent end of actuator. A6 and its stop unit; 
48-52. It is then possible to remove nut 94. 
from sleeve 32, whereupon the elements. 96, 
90-92, 83 and unit 98-00-02-E04 may be 
unitarily removed from the machine. This 
process is reversed, of course, after the work 
carrying unit has been re-charged with work and 
it is desired to repeat the lapping operation 
thereupon. 

Reference to Figures 5 and 6 shows the man 
ner and structure employed in the chargiag of 
the Work-carrying device with work. As dis 
played, a plate if-2 is employed for the purpose: 
of supporting plate 92 in a fixed position thereon 
while work 88, and band 93 ai.e. inter-assembled 
with said latter plate, said plate: 2 having a 
boss if 4 which is registrable with the central 
opening in said plate S2 t0, hold the latter in 
said position. Plate 2 also has a ledge, fi:6. 
upon which the ends of members, 88 may rest 
and at the Sarine time, have their side. Surfaces 
arranged in contact with the peripheral support 
ing surface of plate 92 with said, last mentioned 
surface preferably equi-distant from Said ends. 
While plate 92 and members 88 are so co 
arranged, band 98, may be placed on its side on 
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plate. 2 about said members and its ends 
tightened together by fastener 02 until the de 
sired tension is obtained, that is, a tension which 
will produce a frictional force between plate 92, 
members 88 and band 98 sufficient to cause: rota 
tion of said members about their axes and the 
axis of the assembly during relative rotation of 
said band and last mentioned plate. 
Although the invention has been described. With 

Some detail it is to be understood that. Such de 
scription is for the purpose of illustration only 
and is not to be taken as definitive of the limits. 
of the inventive idea. The right is reserved to 
make such changes in the details of construction. 
and arrangement of parts as will fall within the 
purview of the attached claims. 
What I claim is: 
1. In a lapping machine, rotatable means pro 

viding an annular lap surface, normally non 

St. 

nular supporting surface on the app. 

tiis 
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rotatable means providing another annular lap 
surface Spaced fron and in opposed relation to 
said first-named lap Surface, means providing 
an annular wall Surface. means providing an 
other annular wall surface spaced from and in 
Opposed relation to said first-named wall Sur 
face, the space defined between said lap surfaces 
and said wall surfaces being adapted for con 
fining Work therewithin, and a latch carried by 
said normally non-rotatable lap surface meats 
adapted to releasably and alternately engage one 
of said wall surface means and said first named 
means, operable selectively for effectuating rota 
tion of said second-named means, with said 
first-mentioned means and non-rotation with 
said wall, surface means. 

2. In a machine for lapping the end surfaces. 
of roller bearing members comprising, a pair of 
lap devices formed to provide opposed, annular 
lap surfaces, and at least one of which devices is 
rotatable, a pair of supports carried on opposite 
sides of said lap surfaces and at least one of 
Which Supports is rotatable, and a pair of mem 
berS. carried by said supports and formed to pro 
vide Opposed, annular supporting surfaces oper 
able for frictionally contacting the side surfaces 
of bearing members while the end surfaces of 
the latter are in lapping contact with said lap 
Surfaces, one of Said surface-forming members 
comprising a flexible band having complementary. 
biased ends interconnectible in different positions 
to provide a continuous uninterrupted wall sur 
face and to permit a variable distance: between 
itS. supporting surface and that of said other 
surface-forming member, and said other annular 
member being adjustable in its support, relative 
to the axis thereof. 

3. In a machine for lapping, the end surfaces. 
of roller bearing members comprising, a pair of 
lap devices formed to provide opposed, annular 
lap. Surfaces and at least one of which devices...is. 
rotatable while the other is normally non-rotat 
able, a pair of supports: carried on opposite sides 
of Said lap Surfaces and at least one of which 
Supports, is rotatable, means selectively operable 
for interconnecting said normally non-rotatable 
lap device and said rotatable support to cause 
the former to rotate with the latter, and a pair 
cf members carried by said supports and formed 
to provide opposed, annular supporting surfaces 
Operable for frictionally contacting the side sur 
faces of bearing members while the end surfaces 
of the latter are in lapping contact with said 
lap. Surfaces. - 

4. In a lapping machine, a rotatable device 
having an annular lap surface, a normally non 
rotatable: device, also having an annular lap. Sur. 
face in opposed. 'elation to said first-named lap 
surface, a rotatable device having an annular 
supporting surface on one side of said lap sur 
faces, a non-rotatable device also having an an 

ite side of 
Said lar slurfaces and in opposed relation to said 
first-named supporting suicface; said lap surfaces 
and said supporting surfaces defining a space 
therebetween in which to carry work pieces with 
their end surfaces in lapping contact with said 
lap Surfaces, and their side surfaces: in frictional 
contact with Said supporting surfaces, and a con 
necting member carried by said normally non 
rotatable device and selectively movable into 
driven connection with one of said two rotatable 
devices for causing said normally non-rotatable 
device to rotate. 

5. In a lapping machine, a rotatable device 

  



4. 
having an annular lap surface, a normally non 
rotatable device also having an annular lap sur 
face in opposed relation to said first-named lap 
Surface, a rotatable device having an annular 
Supporting Surface on one side of said lap Sur 
faces, a non-rotatable device also having an an 
nular supporting surface on the opposite side of 
said lap surfaces and in opposed relation to said 
first-named Supporting Surface, said lap surfaces 
and said supporting surfaces defining a space 
therebetween in which to carry work pieces with 
their end surfaces in lapping contact with said 
lap surfaces and their side surfaces in frictional 
contact with said supporting surfaces, and an 
elongated connecting member carried by said 
normally non-rotatable device and selectively 
movable into one or the other of two positions, 
one of said positions being that wherein said con 
necting member interconnects said normally non 
rotatable device and one of Said two rotatable 
devices to cause rotation of said normally non 
rotatable device, and the other of said positions 
being that wherein said connecting member in 
terconnects said last mentioned device and said 
non-rotatable device to oppose rotation of saif 
normally non-rotatable device. 

6. In a lapping machine, a device having an 
axis of rotation and being formed with an annular 
lap surface and a central support both of which 
are movable with said device about said axis, a 
second device slidably carried on said support and 
being formed With an annular lap surface in 
Spaced, opposed relation to said first-named lap 
surface, an actuator movable in opposite direc 
tions but biased in one thereof, means operatively 
interconnecting said actuator and said second 
device and responsive to the biasing of said actu 
ator in said one direction for exerting a pressure 
on Said second device to urge the latter along 
said support and move said second-named lap 
surface toward said first-named lap surface, and 
means operatively connected to said actuator for 
selectively moving the latter in the opposite di 
rection to relieve said first-named means of said 
preSSure and permit freedom of movement of Said 
second device along Said support and movement 
of said second-named lap surface away from said 
first-named lap surface. 

7. In a lapping machine, a device having an 
axis of rotation and being formed with an annu 
lar lap surface and a central support both of 
Which are movable with said device about said 
axis, a second device slidably carried on said Sup 
port and being formed with an annular lap sur 
face in Spaced, opposed relation to said first 
named lap surface, an actuator movable in oppo 
site directions but biased in one thereof and hav 
ing an abutment at one of its ends, a spacer mem 
ber freely carried about said actuator intermedi 
ate said abutment and said second device and re 
sponsive to the biasing of said actuator in said 
One direction for exerting a preSSure on Said Sec 
ond device to urge Said second-named lap surface 
toward said first-named lap surface, means oper 
atively connected to said actuator for selectively 
moving the latter in the opposite direction to re 
lieve said Spacer member of said pressure and 
permit freedom of movement of said second 
named lap surface away from Said first-named 
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lap surface, and means associated with said 
spacer member and registrable with said abut 
ment to permit removal of said spacer member 
from Said actuator. 

8. In a lapping machine, a lap device, a support, 
a Second lap device carried by said support in 
Spaced relation to said first-named device, and 
cooperable With the latter for lapping work 
pieces, pressure-exerting means, pressure-trans 
mitting means arranged intermediate said sec 
Ond-named device and said first-named means for 
transmitting pressure from the latter to said sec 
ond-named device to effectuate movement of the 
latter along said support toward said first-named 
device, and means effective for permitting dis 
placement of Said second-named means from be 
tween Said first-named means and said second 
named device to permit displacement of the lat 
ter from said Support. . . 

9. In a lapping machine, a pair of members de 
fining spaced, opposed lap surfaces, another pair 
of members defining Spaced, opposed supporting 
Surfaces cooperable With said lap surfaces to de 
fine a Space in which work is to be supported for 
being lapped, one of said members of said first 
named pair and its surface being rotatable, a 
Support supporting one of said members of said 
Second-named pair and its surface for rotation, 
and means operatively connecting the opposite 
ends of Said last mentioned member to said sup 
port for moving said last mentioned member 
along said Support into a selected position there 
for and maintaining same thereat. 

10. In a lapping machine, means providing an 
annular surface member, means providing an 
other annular lap surface member spaced from 
and in opposed relation to said first-named lap 
surface member, a disk providing an external an 
nular Wall surface, a circular guide providing an 
internal annular Wall surface spaced from and in 
opposed relation to said external wall surface, the 
Space defined between said lap surface member 
and said disk and circular guide wall surfaces be 
ing adapted for confining work therewithin, 
means effective for moving at least one of said 
lap surface members about its axis and at least 
One of said wall surfaces about its axis, and a 
latch bolt alternately movable and operable se 
lectively for alternately interlocking one of said 
lap Surface members with the other lap surface 
member and to the circular guide. 

11. In a machine for lapping the end surfaces 
of roller bearing members comprising a pair of 
lap devices formed to provide opposed, annular 
lap. Surfaces and at least one of which devices is 
rotatable, a pair of Supports carried on opposite 
sides of said lap Surfaces and at least one of which 
Supports is rotatable, a pair of members carried 
by said Supports and formed to provide opposed 
inner and outer annular Supporting surfaces op 
erable for frictionally contacting the side sur 
faces of bearing members while the end Surfaces 
of the latter are in lapping contact with said lap 
Surfaces, and a latch member alternately and 
selectively operable for alternately interconnect 
ing Said lap devices for rotation and one of said 
lap devices with the outer supporting member for 
non-rotation. 

GLEN F. JOHNSON. . 


