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. The object of this invention is to provide

a grinding machine capable of producing
automatically an ellipsoidal surface upon an
article, the inachine being particularly. de-
signed for the production of ellipsoidal sur-
faces upon the rolling elements for use in
disc roller bearings.

One form of machine constructed and op-

erating in accordance with the precent. in-

vention will be fully described and the dis-
tinctive features of the machine will appear
clearly from this description and will be
pointed out in the claims appended hereto.

This form of machine is illustrated in the .

accompanying drawings, in which:
Figure 1 is a vertical sectional view of

the machine, the section beino taken along a .

plane including the axes of the grinding
wheels and rolling element being ground;
.. Figure 2 is a vertical cectional view of the
machine, the-plane of the section being at
right angles to that of Figure 1 and includ-
.ing the grinding wheels and . 'rolling ele-
ment being ‘ground ; » _ *
"Figure 3 is a plan' view of the niachine
shown in Figures 1 and 2, and
 Figure 4 is a diagram showing a form of
rolling element capable of being ground by
the machine illustrated in the preceding fig-
ures. S : .
A rolling element or roller adapted to be
ground by the present machine is indicated
- by the heavy lines in Figure 4. The figure

is bounded by two parallel ctraight lines rep-

resenting the flat side faces of the roller and

by two arcs a—b, a’—b’ representing the
peripheral surface of the roller. These arcs

form parts of circles having radii = .and 7"

respectively and centers ¢ and ¢” respec-
_tively, which are spaced apart as indicated.
The- peripheral curface or surface of revo-
generated by the
rotation of the circular arc a—b not about
its cen‘er ¢ but about an axis d—e which is
midway between the centers c—¢’ and is par-

~ allel to a straight line joining the points @

and p. The peripheral surface of the roller
*is thus not spherical but ellipsoidal. -

“This kind of roller has thrée determining-

_ dimens‘on, namely, the diameter D, the

- width B and the distance C hetween the cen-

ters. of curvature ¢ and ¢’. It will be seen
that the radius » or 7/ is fixed ‘when the -

the roller and indicated at A~

diameter D and the distance C are given, the
radius being equal to one-half of the sum
of D and C.

. The grinding machine according to the

present invention is designed to have ad-
justments to enable it to operate upon rollers
or like articles having different diametersz,

widths and distances between the centers of -

curvature, and the machine will now be fully
described with reference to Figures 1,2
and 3.

-~ 'The. machine comprises a supporting
framework 1-which is designed to support

all of the parts of the machine in.proper:
operative relation. At opposite sides of the*

machire framework 1, Figure.l, are inte-
grally or otherwice formed guide supports
or webs 2 which, as shown more clearly in
Figure 2, extend across the space between
upstanding portions 8 of the framework, be-
tween which upstanding portions moves the
lower wheel carriage hereinafter referred to.
~ Supported upon and cuspended from the
guide supports or webs 2 are the upper and
lower circular guides 4 and 5 respectively,
these guides being secured to the webs 2 by
means of the bolts 6 passing through the
flanges 7 of the guides and through the
webs 2. Each guide, a3 clearly shown in
Figures 2 and 3, comprises two spaced guide
members connected rigidly together by in-
tegral webs 8, such webs being spaced apart
sufficiently to allow of the required move-
ment of the wheel carriages upon the guides

-4 and 5 during the grinding operation.

The upper and lower wheel carriages are
indicated respectively by the numerals 9

and 10, the wheel carriages being substan-.

tially similar in form, although differing
slightly in detailed construction, as will be
later pointed out.

" The upper whéel cax‘riagé\éomprisesé hol-

low body member 11 fitted between the
spaced members 4—4 of the upper circular

guide and having laterally projecting por--
tions 12 at its lower portion, the upper sur-
‘faces of which are curved to contact with .

the lower surfaces of the guide members 4.
At its uppéer part the body 11 of the wheel

carriage, has secured thereto, as by means of

studs 13, two bearing members or strips 14,
the lower surfaces of which are curved to
contact with the upper curved surfaces of

the guide members 4. By this arrangement .
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it will be readily seen that the wheel car-
riage 9 is securely mounted upon the circu-
lar guide'4 so as to move in a circular path.

Secured to the upper part of the body 11
of the wheel carriage is™ top plate or cover
15 held to the body by means of studs and
nuts 16, this'top plate or cover serving to

support the wheel shaft supporting spindles |
17, later referred to:

In order to accurately adjust the bearing
members 14 to enable the wheel carriage to

move freely upen its circular guide 4, and
"in case of wear, these bearing members may
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be adjusted toward the guide members 4 by

means of cquare ended studs 18 carried by
the top.plate 15 and engaging the upper
sides of the bearing members, these studs be-
ing provided with suitable locking nuts as
indicated. It will be understood that the
apertures in the bearing members 14 for
the studs 13 are such as to permit of this
adjustment. ' )

‘he wheel shaft supporting spindles 17
are formed intermediate their ends with

> square portions 19 fitting corresponding

apertures in bosses 20 at the lower part of

‘the carriage body to prevent rotation of gaid.

spindles, and they are provided at their
lower ends with heads 21 in which the wheel
shaft 22 is supported. This shaft 22 has
mounted thereon a grinding wheel 23 of suit-
able diameter and thickness, the wheel being
firmly clamped and held between a disc 24

and a driving pulley 25 at opposite cides of.

the wheel, the pulley being suitably keyed to
the wheel shaft. The driving pulley 25 has
extending axially from one side thereof a
sleeve portion 26 which is mounted in the

“head 21 of one of the spindles 17, and the

wheel shaft is provided at one end with a
head 27 and with an intermediate shoulder
28 engaging the disc 24, the shaft being
threaded at its other end and having thereon
nuts 29. With this construction when the
nuts 29 are tightened on the wheel shaft
the wheel 23 is firmly clamped between the
disc 24 and pulley 25 and is thereby rotated
with the pulley and shaft. By removing
the nuts 29 the shaft 22 may be withdrawn,
thereby enabling the wheel 23 to be removed
and replaced while leaving the driving pul-
ley 25 in place with its sleeve portion 26
bearing in the head 21. . S

The supporting spindles 17 at their upper
ends. pass freely through the top. plate 15

"and are provided at.said ends with screw

threads upon which are threaded nuts 30.
These nuts at their lower sides bear against

.the upper side of the top plate 15 and thus

support the spind’es 17 and the wheel shaft
carried thereby. If desired, suitable .anti-
friction dises or other devices 31 may be in-
terposed between the nuts 30 and the top
plate 15. -It will be seen that by rotation
of the nuts 30 on the threaded portions of

1,622,527

the spindles 17 in one direction or the re-
verse, the spindles, which are held against

rotation, may be raised or lowered to corre-

spondingly raise or lower the grinding
wheel shaft to thereby adjust the grinding
wheel so that it may operate upon rollers
or the like of different diameters,

Mechanism may be provided for effecting
a fine adjustment of the spindles 17 in addi-
tion to the coarse adjustment provided by
the nuts 30 on the threaded portions of the
spindles. This mechanism comprises a worm
or screw 32 supported in bearings 33 on the
top plate 15, the nuts 30 being provided with
teeth to engage opposite sides of this screw.

75

80

On the projecting end of the screw spindie

is moimted a ratchet 34 adapted at the Jimit
of movement of the wheel carriage in one di-
rection to be engaged by a pawl 34”. This
pawl is pivotally mounted on one of two sup-
porting plates 35 which are bolted to a lug
36 projecting from one of the guide members
4, the pawl being movable from an inoper-
ative position indicated in full lines in Fig-
ure 1, to an operative position indicated in
dotted lines, in which it rests on the upper
end of the other plate 35 in such positién as
to engage the rutchet 34 and advance the
same through a single tooth space. When
the ratchet is thus turned it rotates the screw
32 and thereby the nuts 30 are rotated so as
to lower the“supporting spindles 17. By
this means the grinding wheel may be ad-
justed to take up wear therein.

As above.stated, the lower wheel carriage
is similar in construction to the upper wheel
carriage, excepting, of course, that it oc-
cuples a reverse position on the circular
guide 5, the wheel shaft being carried at
the upper ends of the supporting spindles
17. The detailed construction of the sup-
porting spindles 17 and of the wheel shaft,
wheel, and driving pulley therefor, are the
same as described with reference to the up-
per wheel carriage, similar reference letters
being applied to these parts.

Tt will be noted that the adjusting nuts 30
are on the lower threaded portions of the
spindles 17 and the lower plate or member
37 corresponding to the top plate 15 of the
upper wheel carriage, is provided with a
portion 38 lying beneath the nuts 30 and
upon which the nuts are supported, prefer-
ably by means of friction dises or other de-
vices, whereby the spindles 17 and wheel
shaft carried thereby are properly supported
and are adapted to be raised or lowered by
rotating the nuts 80 in one direction or the
reverse. It will be understood that the
threaded portions of the supporting mem-
bers extend freely through the part 88 of the
lower plate 37. = ° '

The worm or screw 32 of the lower wheel
carriage is adapted to be actuated at the
limit of movement in one direction of said
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carriage by the pawl 34’ pivoted on one of
the supporting plates 85, as described with
reference to’ the upper wheel carriage, the
lower supporting platest 35, however, being
bolted to a projection 39 on the framework
1 of the machine. ’

The bearing members 14 of the lower
wheel - carriage are- curved to engage the
lower parts of the guide members 5 and pref-
erably upper bearing strips 40 are provided
between the upper surfaces of the guide
members-5 and the projecting portions 12 of
the lower carriage body. T

The wheel carriages 9 and 10 are given a
slow reciprocating motion over the circular
guides 4 and 5 by the mechanism which is
illustrated in Figures 1 and 3. This mecha-
nism comprises a shaft 41 mounted in bear-
ings 42 on a bracket member 43 which is se-
cured to the machine framework 1 as illus-
trated clearly in Higure 1, and in a bearing
44 on a bracket 45 also secured to said frame-
work. This shaft 41 is provided at its outer
end with a pulley 46 connected by a belt 47
with a suitable overhead countershaft and

-is provided at its inner end with a pinion 48,

Figure 1, meshing with two gear wheels 49
mounted on shafts 50 supported in bearings
51 in said bracket 43. Secured to each of the
shafts 50 on opposite sides of the gear there-
on are two crank dises 52 having crank pins

53 thereon. The crank pins 53 of the upper

pair of discs 52 are connected to the outer
ends of connecting rods 54; the inner ends of
which are connected to pins 55 projecting
from opposite sides of the carriage body 11
of the upper wheel carriage 9. Similarly the
crank pins 53 of the lower pair of crank
discs 52 are connected by the connecting rods
54 to laterally projecting pins 55 on the car-
riage body 11 of the Jower wheel carriage 10.
Tt will be seen that when the shaft 41 is ro-
tated by the pulley 46 it will, through' the
pinion 48 and gears 49, rotate the shafts 50
and the crank discs 52 thereon, and the ro-

“tary motion of these discswill, by means of

the connecting rods 54, be.converted into re-
ciprocatory motion of the upper and lower
wheel carriages 9 and 10 upon the guides 4

-and 5.

The motion of the wheel carriages may be
such that they both swing toward the same
side of the machine simultaneously, as shown
in the drawings, or it may be such that the

5 wheel carriages move in opposite directions

and perform the grinding at points on the
roller which are approximately diametrically
opposite. The change from one motion to

the other can be accomplished by resetting

one of the gears 49 and its associated crank
discs 52 so that the crank pins 53 on said
dises. are turned through 180 degrees. No

" specific difference in the operation of the

machine or the mode of grinding will result,
from this change, although it may be con-

M.

5 ‘ . )
sidered preferable to let the grinding wheels

swing to the same side of the machine simul- -

‘taneously as this may result in a more satis-

factory guiding of the roller between its
supporting plates, which will be later de-
seribed. ‘ o .

In Figures 1 and 2 the roller being ground
is marked A and is of the form already de-
scribed with reference to Figure 4. It will
be understood that the rollers to be ground
by the present machine have their plane
sides previously ground so that the rollers
will have the desired width before being
placed in the machine, as no grinding of the
plane sides takes place in this machine.

The rollers are guided and held in proper
position during the grinding operation by
means of plates 56 having inwardly project-
ing portions 57 between which the rollers
pass. The plates 56 are mounted upon rods
58 ‘which are mounted' and secured at their
outer ends in apertures in flanges 59 carried
by the webs 2, four of these rods 58 being
employed as clearly shown in Figure 2.

As previously stated, the present machine
is arranged for adjustment so' that it may
operate upon rollers of different widths and
for the purpose of such adjustment the cen-
tral portions of the rods 58 are screw-thread-
ed,, nuts 60 being arranged on the screw-
threaded portions at the outer sides of the
plates 56 and spacing sleeves 61 are arranged
on the rods between the plates 56. By se-
lecting spacing sleeves of prover length and
mounting the same on the rods 58 between

-the plates 56, and by then’ tightening the

nuts 60 to hold the plates 56 against the
ends of the sleeves, the adjacent surfaces of
the parts 57 of the plates will be held at the
proper distance apart to form guides for
holding the roller properly in place while
being ground and allowing the roller to pass
between them without any unneces:zary play.
If desired, water, air, oil or other. cooling
medium may be introduced between the in-
ner surfaces of the parts 57 and the flat sides
of the rollers to serve the double purpose .
of cooling the rollers and preventing grind-
ing dust from entering béetween the said sur-
faces, thereby insuring that no grinding
shall take place on the flat sides of the-

nected to the outer ends of the passages 62
in the plates 56. . . \
. The rollers are delivered between the parts
57 of the plates 56 from a magazine 64,
Figures 2 and 3, which is of such width as
to accommodate the rollers and hold the
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‘rollers. This cooling medium may be in- -
troduced through a hose or the like con-

1o

same with their axes horizontal, as indicated 123

in Figure 3, so'that the rollers will roll down
the forward or delivery portion 65 of the
magazine by gravity and by pressure of the

rollers in the magazine into the space be-

tween the Pafts 57 of the plates 56 in proper

L



: poéition to be ground. ‘The inner wall 66

10

of the magazine is shaped so as to prevent
more than one roller at a time from passing
onto the delivery portion 65 of said maga-
zine. The magazine is supported by a
bracket 67 from the framework of the ma-
chine and by a bracket 68 from one of the
rods 58. : ' : .
As pointed out above with reference to

Figure 4, the arcs a—b, a’—b’, are struck

from centers ¢ and ¢’ respectively, and in

_order that during the grinding operation

15

20

35,

the grinding wheels shall grind the periph-
eral surface of the roller in conformity with
these ares.it is neceéssary that the grinding
wheel carriages 9 and 10 shall move in arcu-
a,te paths struck from the said centers ¢ and

¢’. Therefore the curved surfaces of the
guide members 4 and 5 are concentric with

“the center ¢ and ¢’ respectively, and since
the grinding wheel carriages are constrained.

to move upon the said curved surfaces of
the guide members it follows that the grind-
ing wheels will move in arcuate paths about
the centers ¢ and ¢/, and the peripheral sur-
face of the rollers will be ground so that it
will conform to a surface of revolution gen-
erated by the rotation of the circular arc
a—b, asin Figure 4. : ‘

Tt has been stated above that the distance
O between the centers of curvature ¢ and ¢
varies with different sizes -or -diameters.of
rollers and provision is made for adjustment
of the machine to enable the grinding wheels
to operate upon rollers having different dis-
tances between the centers of. curvature.
This adjustment is effected in the machine
being described by means of spacers or
plates 69 inserted ‘between the webs 2 and
the flanges 7 of the guides 4 and 5 respec-
tively. The greatest distance between the
centers of curvature will naturally be ob-
tained if the spacers are entirely omitted and

the flanges 7 bear directly against the webs 2

and the distance. may be gradually lessened

by inserting spacers 69 of gradually increas-

- ing thickness between the webs 2 and flanges
7.  In this way the distance between the

50

centers of curvature may be gradually di-
minished down to zero or it may even be

- made negative. When' the distance is re-

&
(2]

6u

85

duced to zero the centers of curvature will,

‘of course, coincide with the axis d, ¢ and

. o

spherical. o . . )

The -thickness of the spacers required to
correspond with a particular distance C be-
tween the centers of curvature is determined
by subtracting from the radius R, Figure 1,
the distance -J, one-half of the distance Z
and one-half of the distance C between the
centers of curvature. The distance R,

the peripheral surface of the roller will be

minus J,‘minus one-half Z is a predeter-
mined and known quantity for any particu-

lar ‘machine. .

1,822,527

To insert or remove the spacers the huts

on the four bolts 6 are loosened and the.

upper guide 4 is raised by means of the
serews 70 threaded into the flanges 7 of said

guide and bearing against the upper surfaces -

of the webs 2, the lower guide being lowered
by loosening the screws 71 threaded in the

“webs 2 and having their heads engaging the

lower surfaces of the flanges 7 of the lower
guide. The bolts 6 are retained in place to
serve as guides during this operation. Spac-
ers of the desired thickness are then inserted

between the webs 2 and the flanges 7 afler

which the screws 70 and. 71 and the bolts 6
are adjusted to bring the flanges 7 into en-

gagement with the spacers and to clamp the:

flanges, webs and spacers tightly in place.
The spacers are provided with slots 72 to
accommodate the screws 70 and T1. )

The pulleys 25 of the grinding wheel
shafts 92 are rotated by means of a single
belt 78 which passes over these pulleys and

.over a driving pulley 74 and an idler pulley

75. The pulley 74 is mounted on a shaft
76.cupperted in bearings 77 on the machine

frame 1, and secured to one end of this shaft.

80

85

90

is a pulley 78 driven by a belt 79 from a ~

suitable overhead countershaft.

The idler pulley 75 is mounted on a shaft
80 mounted in bearings 81 which are self
aligning so as to permit the angular posi-
tions of the idler shaft 80 resulting from

the arcuate movement of the grinding wheel

carriages and the different directions of the
pull in the driving belt 78. The bearings
§1 are also mounted for movement toward
or from the axis of the pulleys 25 by means
of projecting stems 82 guided in bearings
83 supported from the machine framework
1, coil springs 84 being arranged on the outer
stems 82 between the outer bearings 83 and
nuts 85 on said stems, which springs serve
to maintain the proper tension in the driving
belt 73. :

It will be noted that the belt 73 drives

‘the pulleys 25 and thereby the grinding-
wheels 23 in opposite directions, whereby

during the grinding operation the roller
being ground is rotated by the engagement
of the grinding wheels therewith about its
own axis. By this arrangement bo'h grind-
ing wheels contribute to keep the roller spin-

100
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ning while it is being ground and as the two

wheels are turning ‘in oppusite directions
there will be no tendency to either wedge the
roller in be!ween the wheels or to throw it

out, the force of holding the roller between -

the” wheels .simply . depending upon - the

amount of pressure exerted upon the roller .

being ground by the weight of the remain-
ing rollers in the magazine.

When the roller has been ground to the

desired diameter it will be automatically

‘removed from between the grinding wheels
- in‘part by the action of gravity and in part

130
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by the pressure of the remaining rollers in
the magazine, and it will roll out from be-
tween the grinding wheels and the next
roller in the magazine will be moved auto-
matically into position between the grinding
wheels by the pressure of the remaining roll-
ers thereon.

"The ground roller will pass dlong a guide
member 86 to a gauge plate 87. This gauge
plate contains an aperture just large enough

* to let a roller of the proper dimensions pass
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stead of passing through the san

‘through. If the grinding wheels should

have become worn so that the-roller released
from between the same is slightly too large
it will be stopped by the gauge plate 87 in-
and the
operator noticing this will adjust the grind-
ing wheels toward each other a sufficient dis-
stance to compensate for the wear which has
occurred. This is effected by means of the
pawls 84’ previously mentioned which are
set by the operator into the operative posi-
tions indicated in dotted lines in Figure 1, so
that at the next outward swing of the wheel
carriages 9—10, the pawls will engage and
advance the ratchets 34 which, through- the
serews 32 and nuts 80, will advance the sup-
porting members 17 carrying the grinding
wheel shafts 22. This feeding mechanism is
preferably put into operation to feed the
ratche:s 34 one tooth at a time until it is seen
that the rollers released from between the
grinding wheels will pass through the gauge
plate 87, the operation of the machine then
continuing until the grinding wheels again:
become worn. The roller or rollers s‘opped
by the gauge plate are placed again in the
magazine to be again ground in their turn.

Those rollers which' pass ‘through the
gange plate 87 are received by 2 pan or re-
ceptacle 88 from which they may be removed

by the operator when a sufficient number has
“accumtlated. The pan or receptacle 88 may

Le supported in any suitable manner {rom
the framework of the machine and it prefer-
ably ‘supports the gauge plate 87 and the
guide memker 86. Cn o

"It will be understood from the detailed
description of the machine given above that
in the operation of the machine a number
of rollers are placed in the magazine 64 and
the foremost roller will be moved by gravity
and the presture of the remaining rollers
into a position between the grinding wheels
23,  which wheels. are rotated in opposite
directions about their axis and are at the
same time moved in arcuate paths due to
the movement of the wheel carriages 9, 10
upon the arcuate guides 4 and 5. .The roller

-will thus be spun or rotated about its own -

axis while being grcund by the grinding
members and when it has been ground to the
predetermined diameter it will be removed
from between the grinding wheels partly by
gravity and partly by the pressure of the re-

maining Tollers; the next following roller
taking its place. The ground roller thus re-
leased will pass through the gauge member
87 into the receiving pan 88. _ :
The machine provides three essential ad-
justments in conformity with the three de-
termining dimensions of the roller, as above
mentioned, that is, the grinding wheels may
be adjusted toward-or from each other by
means of the nuts 30 on the stems 17 to deter-
mine the diameter to which the roller is to be
ground.. Secondly, plates 56 are capable of
adjustment toward or from each other by
means of the spacing sleeves 61 and nuts 60

‘in accordance with the width of the rollers

to the ground, the parts 57 of the plates being
spaced- a distance apart substsntially equal

0

-5. -

-

80

to the width of the rollers to form a guid-

ing means or passage for the rollers between
the grinding wheels. Thirdly, the arcuate
guides 4 and 5 are adjustable by means of

85

the different sized spacers 69 in accordance .

with the distance C between the centers of
curvature ¢ and ¢’ of the roller. In addi-
tion a fine adjustment of the grinding
wheels toward or away from each other is
provided by medns of the ratchets 34 and
pawls 34/, this adjustment being chiefly for
the purpoce- of compensating for wear of
the grinding wheels. = In some cases only one
of the wheels 23 may be 2’ grinding wheel,

the other being a plane wheel or rotating.

element which has substantially the same

{0

05

function, excepting that. it does not assist in

the grinding operation.
It is to be understood that this machine

can be used for several different operations.

of grinding, namely : rough grinding, finish
erinding; lapping and polishing. For these
different purposes, different grades of wheels
are to be inserted in the inachine.

100

These

different wheels have all been referred to -

ag grinding wheels in the specifications, even
those performing the polishing operations.

Tt .will be understcod that suitable guard
devices may Le provided adjacent the vari-

- ous belts and gears and particularly adja-

cent the lower run of the belt 73 so as to
prevent water or oil delivered through the’
passages 62 of the plates 56 from falling
onto this belt. The upper part of the lower
carriage 10 may be suitably shaped as indi-
cated at 89 to receive this liquid, which is
conducted therefrom by pipes 90 to the lower
part of the framework 1 which i1s suitably

shaped to receive it and from which 1t may

be drained through an outlet 91.

It is to be clearly understood that while
to enable the construction and operation ‘of
the machine to be clearly understood, it has

been described in some detail, the invention.

is not restricted to the particular detajls‘of
construction and operation therein set forth,
as these' may be modified to-suit different
requirements. o
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What I claim and desire to secure be Let-

ters Patent is:— ' , .

1. The method of grinding rollers, which
consists in introducing a roller in a direc-
tion transverse to the axis thereof between
two peripheral surfaces, at least one of
which is a grinding surface, rotating said
surfaces in opposite directions at the grind-
ing point at substantially the same periph-
eral speed, whereby said roller is rotated
about its axis in engagement with said sur-

- faces and is automatically discharged from
between said surfaces when reduced to a
predetermined diameter. :

2. The method of grinding rollers, which
consists in introducing a roller into a pas-
sage of substantially the same width as the

. roller between two peripheral gurfacés, at
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least one of which is a grinding surface, ro-
tating said surfaces in opposite directions
at the grinding point at substantially the
same peripheral speed, whereby said roller
is rotated about its axis in engagement with
said surfaces and is automatically discharged
_from between said surfaces when reduced to
a predetermined diameter. '
3. The method of grinding rollers, which
consists in introducing a roller into a pas-
sage of substantially the same width as the

roller so that the roller may feed by gravity

two peripheral surfaces, at least one of
which is a grinding surface, rotating said
peripheral surfaces in opposite directions at
the grinding point at substantially the same
peripheral speed, whereby said roller is ro-
tated about its axis between said surfaces
and is automatically discharged by gravity

from between said surfaces when reduced

to a predetermined diameter.

4. Thé method of grinding rollers, which
consists in introducing the roller in a di-
rection. transverse to the axis thereof into

osition between two peripheral surfaces, at
east one of which is a grinding surface, ro-
tating said surfaces in opposite directions
at the grinding point at substantially the
same peripheral speed, whereby said roller
is rotated about its axis in engagement with
said surfaces, and introducing an additional
roller or rollers in engagement with the first
roller, whereby the first roller will be dis-
‘charged from between said surfaces by the

ressure of the succeeding rollers when re-
uced to a predetermined diameter. -

5. The method of grinding rollers, which

consists in introducing a roller between two

60

peripheral surfaces, at least one of whiech is
a grinding surface, rotating said peripheral
surfaces in opposite directions at the grind-
ing point at substantially the same peripheral
speed, ‘whereby said roller is rotated about
its axis in engagement with said surfaces,
and moving said surfaces back and forth in

through said passage into position between -
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arc-shaped paths transversely to the plane
of rotation of said roller. =~ = :
6. The method of grinding rollers, which

_consists in introducing a roller between two -

peripheral surfaces, at least one of which, is
a grinding surface, rotating said surfaces

in opposite directions at the grinding point.

at substantially the same peripheral speed,
whereby said roller is rotated about its axis
in engagement with said surfaces, and mov-
ing at least one of said surfaces back and

63
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forth in an arc-shaped path transversely to

the plane of rotation of said roller.

7.”A machine for grinding rollers, com-
prising in combination, two rotating ele-
ments, at least one of which is a grinding
element, means for supporting said elements
with their axes in a common plane, means
for rotating said elements in opposite direc-
tions at the grinding point at substantially
the same peripheral speed, means for auto-
matically introducing rollers in succession
into the space between the peripheral ]
faces of said rotating elements in a direc-
tion transverse to said common plane and

.with the axes of the rollers paralle’l to said

plane, and means for guiding the rollers
during their passage between said periph-
eral surfaces by engagement with the side
faces of the rollers.

8. A machine for grinding rollers, com-
prising in combination, two rotating ele-
ments, at least one of which is a grinding
element, means for supporting said elements
with the axes thereof in a common plane,
means for rotating said elements in oppo-
site directions at t%x
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e grinding point at sub- -
stantially the same peripheral speed, a mag-

azine constructed to hold a series of rollers

with their axes parallel to said common
plane, said magazine lying in a plane trans-
verse to said common
ranged to position the
series in the space between the peripheral
wnrfaces of said elements, and means engag-
ing the opposite side faces of said roller to
hold the same. in-position while being ground
between said surfaces.

9. A machine for grinding rollers and the
like, comprising in combination, two rotat-
ing elements, at least one of which is a grind-

ing element, means for supporting and ro--

: 109
lane, and being ar-
oremost roller of the -

10
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tating said elements to move in opposite di-

rections at the grinding point, means for giv-
ing said elements a- reciprocating motion in
a plane including the axes of said elements,
means for introducing a roller between the

adjacent surfaeces of said elements, in a'di-

rection transverse to said plane, and means

for holding said roller in place between said
elements during the grinding operation by en-
gagement with the side faces of gaid roller.

10. A machine for grinding rollers and the
like, comprising in combination, two rotat-
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ing elements, at least one of which is a grind-
ing element, means for supporting and-ro-
tating said elements to move in opposite di-
rections at the grinding point, means for
introducing a roller between the adjacent
surfaces of said elements, and holding means

engaging opposite surfaces of said roller

during the grinding operation and formed
to conduct fluid to said surfaces of said
roller. o

11. A machine for grinding rollers and
the like, comprising in combination, two ro-
tating elements, at-least one of which is a
erinding element, means for supporting and
rotating said elements to move in opposite
directions at the 2%rinding point, means for
introducing a roller between the adjacent
surfaces of said elements, guide members
positioned to engage the opposite side faces
of said roller, a plurality of rods on which
said guide members are supported, spacers
on said rods between said guide members
and nuts threaded on sdid rods and’clamp-
ing said members against said spacers.

12. A machine for grinding rollers and
the like, comprising in combination, a ro-
tatable grinding element, means for support-
ing a roller, without centering same, with
its” axis in substantially- the same plane as
the axis of the grinding elemént, and with
its peripheral surface in operative grinding
relation to the peripheral surface of said
element, means for supporting and rotating
said element, and means for continuously
reciprocating said element and its support-
ing means bodily in an arcuate path in a
plane transverse to the plane of rotation of
caid element. ;

13. A machine for grinding rollers and
the like, comprising in combination, a pair
of oppositely rotating elements, at least one
of which is a grinding element, means for
positioning a roller between the adjacent
peripheral surfaces of said elements, means
for supporting said elements with their axes
in a common plane, means for rotating said

- elements to move. in opposite directions at

orinding point, and means for contin-
uousTy reciprocating said elements in arcu-
ate paths in said common plane.

14. A machine for grinding rollers and
the like, comprising in combination, a pair
of rotatable elements, at least one of which
is a grinding element, means for supporting
said elements, means for rotating said ele-
ments to move in opposite directions‘at the
grinding point, means for positioning a roller
between the adjacent peripheral surfaces
of said elements, and means for moving said
elements in arcuate paths in a common plane
transverse to the planes of rotation of said
elements each about a center of curvature
lying in the median plane of said roller.

15. A machine for grinding rollers and
the like, comprising in combination, a rotat-

able grinding element, means for r.otating'
said element, means for supporting a rollerin

operative grinding relation to the peripheral
surface of said element, arcuate guide means
having a definite center of curvature, said

- guide means lying in a plane transverse to the

plane of rotation of said element and sup-
porting means for said element reciprocable
on said guide means during the grinding op-
eration, »

16. A machine for grinding rollers and the
like, comprising in combination, a rotatable
grinding element, means for rotating said
element, means for supporting a_ roller in

‘operative grinding relation to said element,

and arcuafe guide means having a definite
center of curvature, said guide means lying
in a plane transverse to the plane of rotation

“of said element, supporting means for said

element reciprocable on said guide means
during the grinding operation, and means
for adjusting the position of “said guide
means to vary the. position of the center of

-curvature thereof. . .
17. A machine for grinding rollers and the.

like, comprising in combination, a rotatable
grinding element, means for rotating said
element, means for supporting a roller in
operative grinding relation to said element,
and arcuate guide means having a definite
center of curvature, said guide nieans lying
in a plane transverse to the plane of rota-
tion of said element, supporting means for
said element reciprocable on said "guide

means during the grinding operation, means -
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supporting said arcuate guide means, and

spacing members of different. thicknesses in-

sertable between said guide ‘means and its '

supporting means to vary the .position of
the center of curvature of said guide means.

18. A machine for grinding rollers and
the like, comprising in combination, a pair
of rotatable elements, at least one of which

clements is a grinding element, means for:
"rotating said elements to move in opposite
“directions at the grinding point, means for

introducing a roller between the peripheral
surfaces of said elements, arcuate guide
members having definite centers of curva-
ture, supporting means for said guide means,
supporting means for said rotating elements
mounted on said arcuate guide members,
means for reciprocating said element sup-

porting means on said guide members, and’

means for adjusting said guide members
toward or from each other to vary the re-

10a
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lationship between the centers of curvature -

thereof. .

19. A. machine for grinding,rollerSE.and'

the liké, comprising in combination, a pair
of rotatable elements, at least one of which
elements is a grinding element, means for

" rotating said elements to move in opposite

directions at the grinding point, means for
introducing a roller between the peripheral
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curfaces of said elements, arcuate guide
membeis having definite centers of curva-
ture, supporting means for said guide means,
supporting means for said rotating clements
mounted on said arcuate guide members,
means for reciprocating said element sup-
porting means on said guide members and
spacing members of different thicknesses in-
certable between said gnide members to space
the same apart different distances.

90. A machine for grinding rollers and
the like, comprising in combination, two ro-
{ating clements, at least one of which is a
arinding element, means for supporting and
rotating said elements to move in opposite
directions at the grinding point, means for
giving the rotating elements a reciprocating
moticn, means for introducing a roller be-
tween the adjacent peripheral surfaces of
«:id elements, means for holding said roller
in place between said elements during the
grinding operation by engagement with the
opposite side faces of said voller, and means
for adjusting said rotating elements toward
or from each other to grind rollers of dif-
ferent diameters.

91. A machine for grinding rollers and
the like comprising in combination, two ro-
tating elements, at lezst one of which is a
g’rin(ﬁng element, wheel shafts carrying said
clements, members supporting each of said

shafts, wheel carriages, each slidably sup-

‘porting the supporting members of one of
said wheel shafts, means for supporting said :

wheel ecarriages, and means for , slidably
adjusting said supporting members rela-
tively to the respective wheel carriages.
means for rotating said elements to move

in opposite directions at the grinding point,-

means for introducing the roller between the
adjacent peripheral surfaces of said ele-
wents, and means for holding said roller in
place between said elements during " the
grinding operation. .~

99. A machine for grinding rollers.and
the like, comprising in combination, two ro-
tating elements, at least one of which is a
grinding clement, means for supporting and
rotating said elements to move In opposite
directions at the grinding point, means for
introducing a roller between the adjacent
peripheral surfaces of said elements, means
for holding said roller in place between said
elements during the grinding operation by
cngagement with the opposite side faces of
said roller, and means adapted to-ke posi-
tioned to etfect automatic adjustment of said

‘rotating elements relatively to each “other

during the grinding operation.

'93. A machine for grinding rollers and

the like, comprising in combination, a rotata- .

ble grinding element, means for supporting
a roller in operative grinding relation to
said element, means for supporting and
rotating said element, means for moving

~
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said element in an arcuate path in a plane
transverse to the plane of rotation of said
element, and means adapted to be positioned
to effect automatic adjustment of said
grinding eclement relatively to. said roller

70

supporting means during the grinding oper-

ation. :
24. A machine for grinding rollers an

the like, comprising in combination, a rota-
~ table grinding element, means for support-

ing a roller in operative grinding relation
to said element, means for supporting and
rotating said element, means for moving

75

said element in an arcuate path in a plane .

transverse to the plane of rotgtion of said
e'ement, and means adapted to’be manually

80

positioned and to thereafter automatically~

operate during the arcuate movement of said

element to adjust the position of said ele-.
ment relatively to .the roller supporting

means.

95. A machine for grinding rollers and
the like, comprising in combination, a pair
of oppositely rotating elements, at least one
of which is a grinding element, means for
positioning a roller between the adjacent
surfaces of caid element, means for support-
ing said elements, means for rotating said
elements to move in opposite directions at
the grinding point, means -for moving said
elements in arcuate paths in a plane trans-
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verse to the planes of rotation of said ele- .

ments, and means adapted to be positioned
for automatic operation by the arcuate
movement of said elements to adjust the
same relatively to each other. -

96. A machine for grinding rollers and
the like, . comprising in combination, two
rotating elements, at least one of which is
a grinding element, means -for supporting
and rotating said elements in opposite di-

"rections at the grinding point and with
their axes in the same vertieal plane, means.

for passing a roller into and through the
space- between the peripheral surfaces of
said elements with its axis parallel to said
plane, and means for moving at least one of
caid elements in an arvc shaped path in a
plane perpendicular to the plane of rotation
and including the axes of said elements
about a center within the roller.

27.'A machine for grinding: rollers and
the like, comprising in combination, two ro-
tating elements, at least one of which is a

_ grinding element, means for supporting

said elements for rotation in substantially
the same vertical plane about parallel ver-
tically spaced apart axes, means for rotating

_caid elements so that the adjacent portions

of the peripheral surfaces thereof move in
opposite directions, means for introdueing
a roller in the plame of rotation of said
elements into the space between the periph-
eral surfaces of said elements and with its
axis perpendicular to the plane of rotation,
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said element supporting means including receiving rollers automatically discharged
means for guiding said elements in arc from between the peripheral surfaces of said -
shaped paths in a plane perpendicular to elements. T S
the plane of rotation of said elements and  In testimony whereof I affix my signature.
including the axes of said elements, means .. L

for effecting movement of said elements : : ELOV F. MAAS.
along said arc shaped paths, and ‘means for - ' :
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