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This ‘invention relates to abrading machines.
Al object of the invention is to provide a ma-
‘¢hine for abrading, in one operation, the pe-
-ripheral surfaces and the convex ends of tapered
Jollers.to insure quality control. Another object

isto' provide a machine capable of abrading -

the peripheral surfaces and the rounded ends of
tapered rollers of various sizes and wherein

only .a- few elements require replacements or .
alteration when the sizes are changed. Another .

-object is-to provide a machine for grinding con-~
vexly curved surfaces on the ends of tapered
‘rollers. when the radii of those ends vary. con-
‘siderably with different sizes of rollers. Still an-

-other object is to provide a machine for these :

‘purposes which will not require.a complete set
of .expensive parts for each size .of .roller to be
‘treated but which can utilize all or nearly all of
the same parts for several sizes of rollers. Yet
‘another object is to provide an improved ma-
chine for lapping the peripheries of tapered
“rollers. :
-Inthe drawings,
Fig. 1 is a plan view with the upper lapping
wheel removed. :
Figs. 2,3, 4 and 5 are sectional views on the
edrresponding section lines of Fig. 1.
‘Fig. 6 is.a plan view of a loading sleeve. -
 Fig. 715 a plan view of a portion of Fig. 1 en-
larged. '
- ‘Fig, 8'isa ’perspective view of a fller plate.
- Fig. 9'is a cross sectional view of Fig. 1,
. Fig. 10 is a perspective view of elements as-
“soclated with the loading apparatus.
Fig, 11'isa plan view 'of a carrier ring,
‘ 1’Fig.“J;‘z 18 B perspective view of & supporiing
1 ng' §
Flig. 13 is a perspective view of a guide ring.
Fig. 14 ‘is 'a ‘plan view enlarged of n grinding
‘wheel -and ‘its mounting,
‘Fig. 144 is a diagram.
. Pig. 15 isa perspective view of important ele-
‘ments sonie -being broken away.
_‘Fig. 16 is‘a’side elevation of the grinding wheel
‘and its ‘mounting. - - ‘
"Fig, 17 1§ an end view of Fig. 16.
Figs, 18, 19 and 20 ‘are diagrams.
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‘Pig. 21 i5'a view of one product roller exlarged. |

. Fig.'22 is "o sectional view of roller ‘engaging
‘wheels in abrading position. ,

Fig. 23 s a ‘modification similar to Fig. 29,
_In commercia] tavered roller bearings. one of
“the “tapered ‘race “Fings, “usually the inner .one,
‘has s conical flange at the larger end .and the
“ends ‘of ‘the “tapered ‘rollers bear against and ‘are
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2 : .
guided by ‘this flange. A spherical suiface or
segment on the rollers is desirable, this surface
usually having -its center of .curvature at the
common.apex . of the-conical bearing races and of
the included angle of the rollers. Tapered rollers
for the various :sizes of bearings differ at least
in diameter, in length, in the included angle and
fo a large degree in the radii of the convex ends.
The performance and life of a -bearihg .depend
on the quality control and exact relation of the
peripheries and. ends-of the rollers. In the pres-
ent-invention, certain compromises are adopted
in the shape of the convex .ends .in order that
the expense of a complete machine for every size
of .roller may be-avoided. In grinding the ends
of -the various rollers, the surfaces are .made
nearly spherical -but not quite though . perfectly
acceptable. During the abrading operation, the
peripheries of the rollers are lapped .and the
ends are ground or ground and lapped ih one
operation. . : * :
The rollers are rotated on their axes between.a
conical regulating wheel and a flat lapping |
wheel, :Both wheels serve for all gizes of rollers
and the conical surface of the regulating ‘wheel
is merely dressed to adapt it for use with rollers
of -a different included. angle. A carrier with
roller pockets controls the travel of .rollers-in 8
Substantially eircular path through the machine
and a different carrier is used if the “included
angle of the rollers is c¢hanged. .As the rollers
are lapped between the regulating wheel’ and
the lapping wheel, their ends engage a guldering
which is -interrupted for access of a congave
grinding wheel which grinds the ends. “This
‘grinding :wheel has the .same transverse curva-
ture for all rollers yet it grinds the convex.ends
of .all rollers to near-spherical surfaces whose
Tadil vary very considerablyin the different runs
of rollers. "This is ‘acconiplished by ‘skewing the
pockets in the carrier to selected angles ‘and by
grinding the roller ends below center. Skewing
tends to decredse ‘the radius of the convex ends
‘and the below center -grinding tends ‘to inerease
the radius until an ‘acceptable near-sphetical
end is produced ‘for each roller. - Skewing ‘the
roller has other desirable results; it terids to hold
the roller ends against the guide ring and it
causes the lapping wheel to-produce a very slight
lengthwise curvature on the roller pe‘ripher'.ies.
This is advantageous in roller bearings because
the peripheries-of the rollers do not become 'over-
‘Toaded near the ends where load tends to concen-
‘trate in use. Abrading ‘the ‘ends "and the pe-
ripheriés in one operation on ‘one machine pro-
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duces better rollers than when these operations
are carried out separately. The accurate rela-
tion of the end of the rolier to its peripheral
surface is insured without change for error, and
exact duplicates can be produced.

First outlining generally the functions of some
important elements, tapered rollers are fed suc-
cessively small end first into pockets of a rotary
carrier and between an upper lapping wheel and
s lower regulating wheel which rotate on ver-
tical axes eccentric to one another and in differ-
ent directions at different speeds. - The carrier
carries the rollers bodily in a substantially arcu-
ate Dath while a fixed guide or cam ring en-
gages the ends of the rollers and holds them in
the carrier pockets. At one point in the arcu-
ate travel the guide ring is interrupted and a
grinding wheel which is concave engages the
ends of the rollers. After travel for nearly a

 complete circle, a stripper blade cams each fin-
ished rolled from between the wheels.

An upper or lapping wheel 2 (Figs. 9 and 22)
has its lower surface flat and horizontal to rest
on the peripheries of the rollers R while the low-

“er or regulating wheel 4 has its upper surface
slanting or conical and at an inclination to the
horizontal equal to the included angle of the roll-
ers. The regulating wheel has a little notch €
at its inner periphery to allow the rollers to over-
hang the conical surface slightly and so wear it

“evenly. Surrounding the lower wheel for nearly

the whole circumference is a fixed guide ring 8
having a projecting guide rib {8 whiech, for the
most part, is arcuate internally with its center
of curvature concentric with the axis of the reg-
ulating wheel. A U-shaped bracket 12 is at-~
tached to the guide ring before a gap 14 is cut
therein. The bottom of the bracket has a slant-

" ing surface which with the gap allows a concave
grinding wheel 18 to have access to the ends of
the rollers. The guide ring is adjustably fas-
tened by screws 18 to a fixed supporting ring 28,
the latter having oversize holes for the screws to
provide for exact centering of the guide ring by
horizontal screws 22 passing through a series of
lugs 24 upstanding from the supperting ring.
The latter has series of supporting brackets or
legs 26 each of which is clamped in vertically ad-
justed positions by screws 28 passing through

- slots in an angular bracket 30 which is clamped
by screws to the apron or guard 32 which usually
surrounds the lower portion of a lapping machine.

" Vertical adjustment of the ring 20 is aided by ver-
tical screws 34 threaded in lugs 36 in the ring 20

and resting on the brackets. Closely adjacent
screws 87 are threaded in the bracket as shown
in Fig. 2. ]

The lower or regulating wheel is secured by
serews to a ring 88 which is in turn secured by
serews t0 a lower ring 48 which is rotated by ver-
tical rods 42 forming part of a drive mechanism,
not shown. Extending between the wheels is a

carrier 44 in the form of a ring secured to a
dished carrier plate 46 which is frictionally driv-
en through friction discs 48 interposed between
an upper washer 50 and a lower washer 52 which
are clamped against the friction discs by screws.
The lower washer is splined to a vertical stud 54
upstanding from a disc 56 which is fastened by
screws in a recess of a plate 88 in turn fastened
by screws and keyed. to a rotating shaft 60. Since

rollers of different diameters are to be treated
by the machine, the carrier has a small vertical

_adjustment which is effected by a series of bolts
62 threaded in the carrier plate 46 and riding on
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the disc 56. The carrier plate is provided with a
series of large openings 571 (Fig. 1) to lighten it
and provide for access to- sCrews below it. The
carrier has a series of pockets 64 cut in its pe-
riphery. These pockets are non-radial or skewed
and their opposite sides make the same angle
with one another as the included angle of the
roliers. In operation, the rollers bear (Fig. T
against the leading sides 66 of the pockets and
overhang little notches 88, Pressure and wear
on these sides occur because the upper wheel
tends to advance the rollers much faster than
the carrier which holds the rollers back and con-
trols bodily travel.” The opposite side of each
noteh has a bevelled surface 69 to facilitate entry
of the rollers. A dressing diamond &7 is mounted
on the carrier between two notches.:

The tapered rollers are fed small end first in a
stream through an inclined tube 78 to a loading
sleeve 72 which is clamped in the bore of a load-
ing bracket 74 by a set screw. The bracket is ad-

" justable radially and vertically of the guide ring

8.. Screws 18 pass through a slot in the bracket
and are threaded in the-guide ring. Other screws
78 are threaded in the bracket and bear on the
guide ring to effect.the vertical adjustment, The
bracket has a cut-cut at one corner and the
loading sleeve has a similar registering cut-out
2t §2. This is to allow the roller to move later-
ally out of these members if it is not entirely en-
tered into its pocket in the carrier. Each roller
is compelled to enter its pecket by a little cam
surface 848 on a lug projecting laterally from a
vertical cam plate 86. This plate is adjustably
mounted on the side of the loading bracket by
screws 88 passing through slots in the plate and
threaded in the bracket and by screws 90 thread-
ed in the plate and bearing on the bracket. The
bracket is mounted in a radial notch 82 (Fig. 13)
on top of the guide ring. Since lateral adjust-
ment of the cam plate towards or from the brack-
et will vary the space between the plate and the

adjacent wall of the notch 82, a lug 94 on g filler
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plate 26 is provided to substantially i1l the space.

5 This plate is clamiped on the guide ring by a screw

g8 after a little pivotal adjustment around the
screw as allowed by a pin 100 fixed in the guide
ring and entering an oversize hole in the filler

"plate. As the rollers are cammed into their pock-

ets and pass the lug 84, they are or may be still
further advanced by a little bevel or cam face. 102
on the guide ring:

After the ends of the rollers are ground by
the grinding wheel 16, they are retained in the
pockets by the arcuate rib on the guide ring
against which they are urged by a combination
of factors, such as the skewing of the pockets
and the eccentricity of the wheel axes. Fig. 14
indicates that the central plane of the grinding
wheel is in line with the axes of the other two
wheels, the axis of the upper wheel being at
the point 104 and the axis of the lower wheel

-being at the point 106 and the outside radius

of the upper wheel being the larger. The upper
wheel has the fastest rotation and rotates anti-
clockwise at say 105 R. P. M.; the lower wheel
rotates clockwise at say 17 R. P. M. while the
earrier rotates anticlockwise at say 1% R. P. M.
The carrier axis and the lower wheel axis are
concentric. The guide rib 10 is concentric with
the last two axes for the most part, especially

from the region of the grinding wheel for a

little over one half a circle. Beyond this point,
the guide rib is relieved as shown best at 108
in Fig. 13 to let the rollers begin to move
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eutwardly :of ithe ‘oairfer ‘pockets. ’Since the
ower-or: regulating wheel istiised'inrthe lapping

of wrollers--of diffevent inéluded ‘gngle, ‘the . in- ..

‘dlination “of “its :conicdl “surface 'is -dressed to
“thedesired angle. Any suitable: dressing. ‘device
: xmdva,ble aeross the wheel:at'selected inclingtions

0 ‘the horizontal ‘mayibe used:and to ‘this: ‘end,

-a /segment 10" (Figs. 1 and 8) “of the guide ring
“is “madle “removable “from ia ‘radial ‘notch 412

‘thereof, ‘the 'segment being ‘secured ‘by screws
114 when‘in place. "This segment .is removable

‘in<erderithat:a dressing -diamond “can be moved
“rypithe: inelined face of ‘theiwhesl 4 ‘Trom. s’ ‘point

radially “outside ‘of ‘the wheel. “The lapping

“wheel 2 .and ‘the-carrier plate 46 can be raised -

df-necessary to make ‘room for the dismond and
- its?holder.

‘As fthe “rollers .approach “the ‘loading ‘device,
‘they ~are “dis¢harged ‘down -an ‘inclined ‘chute

“ormoteh F16 (Figs. 1 :and '5) "by :a stripper :cam

wor Blade 118 having :a.cam face 20 Hfacing ‘out-
-wardly. ~ 'This blade is slotted :for radial. adjust-
ment by screws . 122 which :secure it to the: hori-

“zontalleg ‘'of -an-angle bracket 124 whose vertical -

-leg.is'secured by serews 126 in a notch {28 of -

‘the:guide fing. The bracket is slotted for verti-
‘cal:atjustment :of the stripper blade. For con-
‘verience-of ' machining portions of the guide ring,
‘it istinternally:eut outin the region-of the in-
clined notch and since outecoming rollers: ‘might
““hang ‘up’ by ‘their larger ends in . this space, it
Js afterwards -closed up by-an-arcuate-filler {39
weélded to the $op of an internally ‘arcuate plate
“¥32:bolted to:alug 1234 hanging from the: suppor t—
imgiring 28 “The plate 182 enters .a notch 12
“n’thessupporting ring.
. The:grinding wheel {§"is:concave with a trans-
werse ‘curvature: whose center 'is .at the common
-aXis oI the lower ‘wheel ‘and ‘the carrier. Tt 'is
“gartied on g “spindle 14§ journalled in a head
-F42 forming ‘part-ofia-slide 184 which is adjust-
~glle’ by & hand: screw ‘148 journalled for.rotation
“in-a'plate 148:attached to the slide'and. thr eadea
in-a:nut ‘159 ona dovetailed -guide plate (82
‘having: ‘ways.” The guide plate has'a dependmv
'sleeve - 184 -which s ‘pivoted on' a pivot stud
{86 “journalled ‘at ‘the top of "a pair of verti-
cally -adjustable pivot ‘blocks 58 which  are
vertlcaxly ‘adjustable by screws 168 threaded in

blocks “on ‘a ‘main ‘supporting bracket 162 made i

‘of ‘weided-parts. “The pivot -blocks are clamped
‘inadjusted position by serews §84 passing
“through slots‘in an upright web 185 of the msin
hracket. - Guide bars 168 are fixed to this upright
‘web one ;alongside of ‘each ‘pivot block.. The
‘purpose .of pivoting the wheel slide is to locate
JAtUin an Jinclined:plane parallel to the axis of
. the ‘roller being- ground. The purpose of the
vertical adJuqtment of “the pivot blocks and pivot
is to select ‘the height of this inclined plane so
-that-grinding wheel will engage the ends 6f the
rollers a. sélected distance ‘helow center. The
pivoting adjustment of ‘the slide and its ‘guide
_plahe ds. effected by a hand screw {70 threaded
in .amut' 112 carried by the supporting bracket
and’‘engaging the guide plate. After adjust-
- ment; the position . is maintained by a bair o
.Slotted links 174. each pivoted to the guide plate,
‘the slot of ‘eaéh link receiving ‘a clamping T-
bolt 76 whose head is received in'a channel on

' -a tepending lug ‘178 of ‘the main bracket.
"The ‘main bracket 162 has some ‘vertical “ad-
Jjustment  as- a whole frem the Hoor by a tall
“Jack body 8% engaged bya jack serew 152 resi-
“ing on »a foot plate 84. 'The bracket has a

5g

4

at
“l

- vertical 'web 86 wmrching around the mpron :and

secured to it by bolts 188 mnd wot serews, ‘the
apron being vertically slotted for the bolts. The
main bracket also has an overhanging support-
ing flange 180 provided with vertical adjusting

- serewszengaging the top-ofithe-apron. “The grind-

10

dng swhel :is enclosed in a:guard having ‘a.:side
scavser TThe wwheel spindle [is ‘belt diven :from
@anotor 492:suitably mountedon:the apion:32.
Fig. 14A  shows ia 'modification. wherein two
wheels [8A and 168 will.act successively on the
ends of the rollers.in-the- region where the upper
and lower wheels are most nearly in peripheral

“eregistration. These wheels 16A and 168 may

“he of: dlﬁerent giit for ‘vough and finish 'grind-
“i51g “or “for ‘end: grinding followed by ‘lapping or

- Jiening. “In “the- machine ‘fllustrated dn Fig: 1,

0

w

‘the “end -grinding -or “1apping -ceeurs just : aftel

“periphieral lapping Negins -and Jdong before it
~ends.

‘Certain reverssls ‘are ‘contemplated by
‘which the rollers 'will“travel ‘clockwise ‘ingtead
6t anticlockwise “thus performing ‘most. of the
‘peripheral lapping-before’the ends-of ‘the rollers
‘are ‘treated.” To sccomplish ‘this, the ‘directions
‘of Totation of ‘the upper and lower ‘wheels ‘and
“of “the “carrier “dare ‘reversed -‘aceompanied by

Changing ‘the rélative locations of the “feeding

dndl’ ejecting “mechanism.

In Fig. 21-a'tapered-roller R ‘is shown greatly
‘enlarged. ‘Such rollers become centrally recessed
‘msrat ‘194 “in “manufacture prior ‘to erindingtHus
‘leaving ‘an annular-land ‘196 between the central
“recess “and the ‘corner ‘radius 198, ‘Portions ‘of
“this ‘land ‘surface bear on the ‘usual flange of
‘Inner “race vings‘of roller ‘bearings-and the roller

..Is7guided ‘thereby. 'The land surface preferably

0

<

‘should lie in'the surface of a'sphere whose cetiter
is.at the apex of the included angle of the roller.
Tt can beso ‘ground ‘but since rollersfor ‘différent
‘bearings differ in-included angle and ‘dimensions,
=N expensive ‘machine for each 'size ‘of roller
“would be needed unless advantages are taken of
wertain “suitable -acceptable approximations ‘and
‘compromises. - This s ‘dohe in “the present in-
‘stanices by ‘skewing the ‘carrier pockets ‘a cal-
culdted amount which tends to reduce the radius
of ‘the roller ends and by grinding ‘the roller ‘end
‘Lelow. center “in “its ‘skewed position to “incresse
‘the radius somewhat.

-Fig. 22 shows the -roller in abrading position
:and with the.concave abrading wheel 16 engaging
the land below the .axis of the.roller and .on the
advanging: half of -the roller. - The .dressing dia-
‘mend: of -Fig, T:acts across ‘the roller axis.  Fig.
“23:ishows an-alternative:form of-abrading wheel

- 200 'wiiose ‘end face’is formed as a segmentiof a

‘sphere: whose radius ‘of curvature corresponds:to

“that:ef the-concavity of the 'wheel 16, "This ‘wheel

Thay ‘be-coaxidl ‘with ‘the ‘akis of ‘the roller or
below it and will have a natural lapping ‘action.
It can act in place of the wheel 16 of after it
‘as’in’ the case of the wheel {6B in Fig. 14A.

Figs. 18;'19 and '20°are diagrams indicating how
the angle of ‘skew is selected, ‘the included angle
of ‘the roller.and its diameter being exaggerated.
From the.product drawing of the. roller, the apex
distance 'Y ‘of the included angle is known and
the radius-Z is that of .the .guide ring and the
grinding wheel eencavity. The distance X is the
perpendicular -distanee from the mean diameter
'of:the land.: 196 to the:axis @ of the roller. From
these known quantities ‘the :small -angle D -which
is the desired -angle-of skew can -be caleulated
with the -4id -of the ‘two triangles. Fiom the
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" smaller or right triangle, angle B is flrst deter-
mineéd its sine being

X

Y

and the base a=/Y2—X2, In the larger tri-
angle, the side @ is now known and the side
d is Z—Y. Angle B is the supplement of angle
B. Angle D, the desired angle is then found
by formula, its tangent being

dsin B
a—d cos E

The purpose of determining the angle of the
pockets is to locate the rollers so that the con-
cave abrading wheel will center its operation
upon the annular land (96 at the mean diameter.
The more the roller is tilted, the sharper its end
-curvature becomes. The smaller the included
angle of the roller, other things being equal, the
greater is the apex distance and the point E
more nearly approaches the center C of the car-
rier. 'The less the roller is tilted, the less its
end surface departs from a spherical surface.
The departure from a spherical surface is not
unduly large for practical use and it can he
minimized by lowering the end abrading wheel
until gauging of a preliminary ground roller shows
. it is within the desired tolerances. For many
_ roller sizes, the tilted angle will range from an

angle considerably less than one degree to a little
aver one degree. ‘The surface of the annular land
{96 may be defined as.a surface of revolution
generated by revolving an arc about the axis of
the roller, the radius of the arc being the dis-
. tance Z, this radius moving in the surface of a
cone and the center of the arc moving in a circle
about the roller axis.

With the various wheels in rotation, the rollers
are fed successively into the pockets of the car-
rier and between the upper and lower wheels
which turn the rollers on their axes, the carrier
controlling bodily travel. As the rollers are
cammed into their pockets, their peripheries begin
_ to be lapped. As the rollers pass the concave
wheel, their ends are ground or lapped and
thereafter peripheral lapping is continued until
the rollers leave the pockets. As above men-
tioned, the order can be reversed to do most of
the peripheral lapping before the rollers ends

are treated and these ends can be treated by a &

plurality of wheels acting in succession. By treat-
ing both peripheries and ends in one machine
- at one set-up, the relations of these surfaces can
be accurately maintained for production of qual-
_ity rollers, something that would not be possible
with separate machines. Rollers of various di-
mensions can be reliably produced with little
duplication of machine parts, the calculated skew=
ing of the pockets keing largely responsible for
this economy.

. Tclaim:

i. In & machine for abrading the peripheries

_ and’ends of tapered rellers, & lapping wheel and
a regulating wheel spaced apart and defining a
‘tapered annular space for tapered rollers there-
“hetween, an abrading wheel having a concave
surface externally of said space and curved about
the axis of the regulating wheel, and means for
" causing the abrading wheel to produce a convex
curvature on the ends of the rollers differing
" from the curvature of said wheel surface, said
means comprising a carrier having roller pockets
slightly inclined to radii of the carrier to hold
the rollers tilted for contact at one side of their
. axes with the concave wheel surface.

10

20

30

49

60

65

70

-3
[

2. Tn a machine for sbrading the peripheries
and ends of tapered rollers, a lapping wheel and
a regulating wheel spaced apart and deflning a
tapered annular space for tapered rollers there-
between, an abrading wheel having a.concave
surface externally of said space and curved about
the agis of the regulating wheel to abrade the
ends of the rollers to convex shape, and means for
causing the rollers to travel bodily in the tapered
space with their axes slightly tilted with respect
to radii of the regulating wheel in order to
present their ends at one side of said axes to the
concave surface, and the axis of said abrading
wheel being located below the roller axes.

3. In a machine for abrading the peripheries
and ends of tapered rollers, a lapping wheel and
a regulating wheel spaced apart and defining a
tapered annular space for tapered rollers there-
hetween, an abrading wheel having & concave
surface externally of said space and curved about
the axis of the regulating wheel to abrade the
ends of the rollers to convex shape, a guide of
generally arcuate form extending from the oppo-
site sides of the concave wheel around the tapered
space t¢ engage the ends of the rollers and guide
the rollers for peripheral lapping, and a driven
carrier having roller receiving pockets slightly
inclined to radii of the carrier in a direction to
cause the small ends of the rollers to lead the
larger ends.

4. Tn a machine for abrading the peripheries
and ends of tapered rollers, a lapping wheel and
a regulating wheel spaced apart and defining a
tapered annular space for tapered rollers there-
between, an abrading wheel having a concave
surface externally of said space and curved about
the axis of the regulating wheel to abrade the
ends of the rollers to convex shape, a guide of
generally arcuate form extending from the oppo-
site sides of the concave wheel around the tapered
space to engage the ends of the rollers and guide
the rollers for peripheral lapping, and a driven
earrier having roller receiving pockets slightly
inclined to radii of the carrier, and means for
inserting tapered rollers successively into the ta-
pered space at one point in its circumierence and
removing abraded rollers at another point.

5 In a machine for abrading the peripheries
and ends of tapered rollers, a lapping wheel and
a regulating wheel spaced apart and defining a
tapered annular space for tapered rollers there-
between, the lapping wheel being larger than the
regulating wheel and having its axis of rotation
in a different line, the peripheries of said wheels
being in substantial registration at one portion
of the circumference, an abrading wheel having
o concave surface at said portion and curved
about the axis of the regulating wheel to abrade
the ends of the rollers, and a guide of generally
arcuate form extending from the opposite sides
of the concave wheel around the tapered space
to guide the rollers for peripheral lapping be-
tween the lapping wheel and the regulating
wheel.

6. In a machine for abrading the peripheries
and ends of tapered rollers, a lapping wheel and
a regulating wheel spaced apart and defining a
tapered annular space for tapered rollers there-
between, the peripheries of said wheels being in
substantial registration at one portion of the cir-
cumference, an abrading wheel having a concave
surface at said portion and curved about the axis
of the regulating wheel to abrade the ends of the
rollers, a guide of generally arcuate form ex-
tending from the opposite sides of the concave
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wheel arund -the ‘tapered :space to guide the
rollers-for peripheral lapping between the lapping
wheel ;and ‘the regulating -wheel, .and a -driven
carrier . for -controlling .the hodily travel of the
rollers, the carrier haying roller receiving pockets
inclined:to ifs radii at a calculated angle to-cause
the:eoncave -wheel to produce-a different curva-
ture-on:the .ends-of:the:roller: than the curvature
of :the.concave wheel,

-T.:Ina.machine -for abrading the peripheries
and: «oftapered:roliers,-a lapping wheel and
a:regulating -wheel spaced :abart. and-defining o
tapered: annular:space for tapered rollers there-
between, one wheel heing-smaller-than the other
and having. its .axis eccentric to -the-axis ‘of . the
other :to :place :the 'peripheries in -substantial

registration at a portion of their circumference,

an:aprading -wheel having -a concave:surface :at
said :portion ;and curved ‘about the axis of the

smajler -wheel -to-abrade- the ends-of -the: rollers,
and:a; guide:of generally -arcuate form extending
from ;the sides of the -concave -wheel around the
tapered:space to: guide the rollers-for peripheral
lapping between the lapping wheel and the regu-
lating wheel.

:8..In: a -machine for-abrading the peripheries
and-ends of 'tapered; rollers, a lapping wheel.and
a regylating  wheel-spaced -apart and-defining a
tapered -annular space for-tapered rollers there-
hetween, one:wheel being-smaller than the other
and -having its axis eceentric-to-the axis of the
other to bring the peripheries into:substantial
repistration at a'portion of the circumference, an

-abrading wheel having a:concave surface at said
portion and curved -about: the axis of the smaller
wheel to.abrade the ends of the rollers, a-guide
of :generally arcuate form extending -from the
sides-of:said_concave wheel around the ‘tapered
space to guide the rollers for peripheral lapping
. between -the lapping-wheel and the regulating
wheel, and means for inserting rollers successively
into the tapered space:at one:point in the cir-
cumference and removing them from an adja-
cent point.

9. In a machine for abrading the peripheries
and ends-of tapered rollers, a lapping wheel and
a regulating wheel spaced-apart and defining a
tapered annular space for tapered rollers-there~
between, one wheel being smaller-than the other
-andrhaving ‘its axis eccentrie to the axis-of-the
other to-bring the peripheries-into substantial
registration-at a portion of the:circumference,
an-sabrading wheel having .a..concave surface. at
sald portion-and curved .about . the axis-of -the
~smaller wheel to abrade the ends of the rollers,
a guide of generally arcuate form extending from
the sides of the concave wheel around the tapered
space to guide the rollers for peripheral lapping
between the lapping wheel and the regulating
wheel, and a driven carrier having roller pockets
between the last mentioned wheels for controlling
the bodily travel of the rollers.

10. In @ machine for abrading the ends and
the peripheries of tapered rollers, g lapping wheel
and & regulating wheel arranged one above the
other and having their adjacent faces relatively

tapered to receive tapered rollers therebetween,

a gulde ring extending about the tapered space
and having a gap, an abrading wheel having s
concave surface entering the gap to engage the
ends of the rollers, a carrier having roller pockets
open towards the guide ring and the concave
surface of the abrading wheel, means for rotating
the carrier to control the bodily travel of the
rollers along the guide ring and sald concave
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surface, :and the pockets heing :slightly inclined
with respect to.radii of the-carrier to. cause the
ends:of the rollers-to-engage the concave surface
at one side of their axes of rotation. _

11.-In & machine for abrading the ends.and
the peripheries -of tapered rollers, a lapping
wheel .and a regulating wheel. spaced apart and
defining & tapered -annular -space for tapered
roliers therebetween, a guide ring extending-ahout
the tapered space to engage the ends of the rollers,
said -guide ring having a gap, abrading .wheels
entering the gap for successive.action. on the -ends
of :the-rollers, and -means.for .causing .the:rollers
to-travel bodily in an -arcuate path-inside of:the
guide ring. ] )

12. In.a machine for abrading the convex ends
of :tapered .rollers which vary:in,their apex dis-
tance: and diameter, -a. pair of Awheels rotating. in
obposite- directions.one above-the-other.and hav-
ing opposed - surfaces -relatively, inclined to form
a tapered space to receive the,peripheries of .the
rollers for.rotation around-their, axes, one-wheel
being-larger than the.other: and-having.its axis
of rotation in a. different line, .an abrading wheel
at the outside of ,.sai,d.-tapered~§pace;and‘h,a,vi;x}g
a-concave surface -curved.aboub a-center.at .the
axis of the smaller -wheel, @ .driven.carrier hav-~
ing pockets for.the.rollers to .control .their pas-
Sage-across the.concave surface,the pockets be-
ing inclined :to:radii. of the -carrier at.a calcu-
lated .small - angle -depending . on the .included
angle and diameter of . the .rollers.to .cause .the
roller .ends to engage .Said eohcave surface, at.
one side «of their.axes for.production. of a.near
spherical .surface with.a -slightly .sharper:curva-
ture than that of said concave surface.

13. In a machine for abrading the convex ends
of ‘tapered rollers which-vary, in their apex. dis-.
tance and. diameter, a pair of -wheels rotating in
opposite directions and having.opposed surfaces
relatively inclined. to form.a tapered space to.re-~
ceive the peripheries of .the.rollers for rotation
around their. axes, an abrading wheel at.the. out-
side. of said tapered.space.and having. a concave
surface .eurved about .the .axis .of one -of . the
wheels, a driven ecarrier ‘having potkets for.the
rollers to eontrol their passage across the con-
cave surface, the pockets heing ineclined to. radii
of the .carrier.at a calculated .small angle . de-
pending on .the ;inc':luded.angle,,an_'d diameter .of
the rollers to cause the reller.ends to engage said
concave .surface at.one. side.of. their.axes for
production of a convexity with.a.sharper curva-
ture than.that of -Saldconoave surface, and-the
axis of said abrading wheel being Iocated below

~ the roller axes to make said curvature less sharp.
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14. In a machine for abrading the beripheries .
and ends of tapered rollers in one operation, a
lapping wheel and a regulating wheel for rotating
the rollers on their axes and lapping the pe-
ripheries thereof, means for causing the rollers
to travel bodily between the wheels, a concave
abrading wheel engaging the ends of the rollers
to produce convex ends on the rollers during -
their rotation and bodily travel, and means for
positioning the concave wheel to make contact
with the end of the rollers below their axXes and
in a region nearer to one of those wheels which
engage the roller peripheries than to the other
of those wheels.

15. In a machine for abrading the peripheries

.and ends of tapered roliers in one operation, a

- lapping wheel and a regulating wheel for rotating

75

the rollers on their axes and lapping the pe-
ripheries thereof, means for causing the rollers to
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travel bodily between the wheels, a concave
abrading wheel engaging the ends of the rollers
to produce near spherical surfaces, and means for
making the same concave wheel serve for abrad-
ing different curvatures on rollers of different
dimensions and taper, sald means comprising a
device for making the rollers engage the concave
wheel at only one side of their axes at a given
instant.

-16. In a roller abrading machine, a lapping
wheel and & regulating wheel spaced apart to
engage the peripheries of rollers therebetween,
means for causing the rollers to travel bodily in
the space with their axes slightly tilted with re-
spect to radii of the regulating wheel, and an
abrading wheel having a convex surface external-
1y of said space and curved about the axis of the
regulating wheel to engage the ends of the tilted
rollers at one side of their axes and thus produce
a curved surface of smaller radius than that of
the convex wheel surface.

17. In a roller abrading machine, a lapping
wheel and a regulating wheel spaced apart and
defining a tapered annular space for tapered
rollers therebetween, one wheel being smaller than
the other and having its axis eccentric to the axis
of the other, a guide of generally arcuate form ex-
tending around the greater portion of the tapered
space to engage the ends of the rollers and guide
the rollers in & generally arcuate path, and a
driven carrier for controlling bodily travel of the
rollers, the carrier having roller pockets inclined
at 2 small angle of the order of one degree to
vadil of the carrier to cause the peripheries of the
yollers to be minutely crowned lengthwise as they
travel between the wheels.

18. In a machine for abrading the peripheries
and ends of tapered rollers, an abrasive lapping
wheel and a regulating wheel spaced apart and
defining a tapered annular space for tapered
rollers therebetween, means for rotating the lap-
ping wheel and regulating wheel, the lapping
wheel being driven many times faster than the
regulating wheel and abrading the peripheral sur-
faces of the rollers, an abrading wheel having a
concave surface externally of said space and
curved about an axis to abrade the ends of the
rollers to convex shape, and mechanism causing
the rollers to travel bodily in said space at a speed
many times faster than that of the regulating
wheel rotation and across said concave surface to
simultaneously grind the peripheries and ends of
the rollers in a single operation.

19. Tn s machine for abrading the peripheries
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and ends of tapered rollers, an abrasive lapping
wheel and a regulating wheel spaced apart and
defining a tapered annular space for tapered roll-
ers therebetween, means for simultaneously ro-
tating the lapping wheel and regulating wheel at
different speeds from each other, an abrading
wheel having a concave surface externally of said
space and curved about the axis of the regulating
wheel to abrade the ends of the rollers to convex
shape, and a guide of generally arcuate form
extending from the opposite sides of the concave
wheel around the tapered space and engaging the
ends of the rollers and guiding them for periph-
eral lapping, said lapping wheel having a speed
of rotation many times greater than that of the
regulating wheel to abrade the peripheries of the
rollers.

20. In a machine for abrading the peripheries
and ends of tapered roliers, an abrasive lapping
wheel and a regulating wheel spaced apart and
defining a tapered annular space for tapered
rollers therebetween, mechanism to simultane-
ously rotate the lapping wheel and the regulating
wheel at different rates and in opposite directions
with respect to each other, an abrading wheel
having a concayve surface externally of said space
and eurved about the axis of the regulating wheel
to abrade the ends of the rollers, a guide generally
arcuate in form and extending from the opposite
sides of the concaved abrading wheel around said
tapered space and guiding the rollers for lapping
of their peripheries, and a carrier driven in the
same direction as the lapping wheel at a slower
speed than either of said wheels for controlling
bodily travel of the rollers, said carrier having
roller-receiving pockets, the lapping wheel being
rotated at a rate of speed many times greater
than that of the regulating wheel to. peripherally
abrade said rollers.

RAYMOND H. CRAMER.
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