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PATENT OFFICE.
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OF ELMIRA, NEW YORK, & CORPORATION OF 0HI1O0. '
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Application filed May 29,

To all whom 7t may concera.
Be it known that I, Haxs Loz, a citizen
of the United States, residing at Elmirs,

county of Chemung, State of New York, -

5 have invented certain new and useful Im-
provements in Processes and Apparatus for
Grinding Rollers, of which I declare the
following to be a full, clear, and exact de-
seriptici. .

Thig invention relates to- an improved
process and apparatus for grinding rollers,
particnlarly rotlers adapted to be employed
i1 connection with roller bearings. ,

One object of the invention is to provide
15 an improved process for- grinding rollers,

wherchy the exterior surface of the rollers

are rveadily ground in such a manmer as to
procuce i substantially uniform exterior
surface of cylindrical form, all parts of

20 which are symmetrical.with respect to the
axis of thé roller. '

A further object of the invention is to
provide an improved apparatus of the chax-
acter deseribed, svhich 1s of stmple constrie-

25 fion and «flicient in operation. .

“ A {further object of the invention is to
provide a paiv of grinding surfaces rota-
table in opposite directions relative to each
other and -at different speeds operable to

30 properly grind the extervior surfaces of the
Dearing rollers. .
A further object of -this invention is to
provide a mechanism for grinding rollers’
. comprising an upper and lower grinding:
35 surface and a work supporting member in--
terposed there-between mounted in such a
manner as to be capable of movement in a
path-eccentric to the paths of movement of
the erinding members, ‘ '

Further objects of the invention relate to
the provision of improved instrunientalities
and devices for securing a proper operation
of the various mechanisms employed.-

Further. objects of thie invention relate to-
45 cconomies of manufacture and details of)

construction, s will heveinafter appear/

" from the detailed description to follow.

. The objects of the invention are aecom-
pished in ene Tostance by the devices and

50 tmeans deseribed in the following specifica-
tion, hut it.is evident that the same may be
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rocking lever

1519, Serial.No. 300,712,

varied aidely without departing from the
scope of the Invention, as pointed out in the
appended claims, , :

A structure constituting one embodiment
of the invention which may be the preferred,
is illustrated in the accompanying drawings
forming a part hereof, in which: -

Fig. I'ig a side elevational view of the
roller grinding mechanism, having a portion
of the casing broken away in order to better
illustrate the position of the operating parts.

Fig. 11 is a vertical-sectional view of the
apparatus, illustrating the relative position
of the operating mechanism during the
erinding operation. : :

Fig: H1 is a vertical-sectional view of
the apparatus; illustrating the position of
the upper . grinding member when raised
vertically from its operative position for the
purpose of permitting the removal and re-
placenient -of the rollers to be ground.
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85

10

Fig. IV iz a horizontal, sectional view, .

taken along the line IV—IV of Figs. I1
and ITT, and iilustrating the position of the
vaising- and lowering mechanism with' re-
spect to -the remaining parts of the struc-
ture. ' :
Fig. V is a vertical sectional view, taken
along the line V—VY of Fig. IV, and illus-
trating more in detail the mechanism for
raising and lowerghg the vertical shaft, and
the upper ggrindh%g member secured -thereto.
Fig. VI is a detail sectional-view taken
along the'line VE—VI of Tig. V, and illus-
{rating the manier of mounting the clutch
actuating rocker arm.” i
Fig. VII 15

taken along tl

. line VII—VII of Fig. V,

and illustrating the manner of mounting the

A ; .
is a top, plan view of the rota-

Fig. VIIT

table work supporting member, illustrating

the pdsition. of the same with respect to the
lower; grinding member at one point’in its
rotative movement.

Iig. IX is a top, plan view of the work
suppérting member, illustrating its position
with wespect to. the lower grinding member
at a idifferenit period in the rotative move-

B ! '
ment of the work supporting member.

Fig. X is u detail horizontal, view, par-

ihorizontal sectional view,

75

80

85

90

95

100- -



1o

&

&3

tially in section, illusirating the manner of
rotatably supporiing one of
the work supporting member.
Fig. XY is g detail view;, partd
form" of

tion, illustrating a supg
mounting s smaller sized bearing roller upon

the work suppoerting member.

. Fig. XTX is a perspective view of one of

the rods employved for supporting 2 bearing

roller upen the work supporting member.
Fig. is a veruieal sectional view.

similar to that illusirated in Fig. I1. and

showing a slightly modifled form of sup-

‘porting bearings for the work supporting
i st

By the use of the means employed up to
this time in the production of bearing roli-
ers, it has been extremely difficult and costly
to produce bearing rollers which wouid sat-
isfy the exacting demands of the trade for

devices of this charscter.

The grinding of the exierior surfaces of
the rollers to give them a true cylindrieal
form requires the utmost care in order to
‘produce rollers having the requived pre-
cizion and maiformity of bearing surfaces,
and it is only by the most careful and skill-
ful work that it is possible fo make rollers
capable of carrying the required loads. To
has been found that by giving the rollers a
rotative movement-during the operation of
grinding the exterior surface thersof he-
tween a pair of grinding members, and by
simultanesusly Imparting to the rollers
movement in s direction = an angle to the

ath of movement of the grinding surfaces

uring the grinding operation. the uni-

" formity of the Banished preduct is increased

@
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te a considerable degree, while the speed of
preducticn is at the same Uske greatly in-

=

creased. By mounting the work supparting’

member in such a_marner as to permijt the
same to move independently of
and lower grinding members. and in 3/ direc-
tion eccentric to the paths of rx'xove?{em of
the grinding members. the rollers fcarried
thereby are rotated during the grinding op-
eration, and at the same time g'zvenrj& shiding
movemeni in a direction at an zngle to the
path of movement of the grinding members
in such a mannper as to produce f.omiform
and perfectly cylindrical exterior sarface
throughout the entire length of éach hearing
member, and the operation of the severa
parts of the mechanism is by this arrange-
ment rendered amtomstic, and eniformity
of the finished produet is assured.
- Referring fo the drawings, similer refor-
ence characters designate esrresponding
paris throughount the i 1
secticnal views.ave
rection of the smalf
the secticn limes:
In the embodis
trated herewith, i

an
ang

the apper-

“which
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frame of the machine. which may be formed
of cast metal constructed in such a manner
as to provide sultably positioned bearing
portions for the recepiton of the various op-

erating parts. The frame portion 1 is pro- ¥

vided with an opening formed upon one side
thereof in such a manner as to permit ready
access to the various parts of the operating

~mechanism. these openings being normally

closed by hinged cover 2 provided with a
Iateh 3 adapied to engage with the interior
of the frame adjacent the opening formed
therein. the latch being operable by a knob
4 for the purpose of securing the cover mem-
ber in closed positien. If desired, a similar
opening may be formed upon the other side
of the frame oppaositely positioned from
that just described and provided with a
hinged cover plate 3 similar in all respects to
the cover 2, and adapted fo be retained in
closed position by means of a latch 6 which
is capable of being rotated by means of a
knob 7. By means™5f the openings thus pro-
vided, the various operating parts of the de-
vice positioned within the main portion of
the frame are veadily accessible at all times
for the purpose of repair. ‘

The frame portion of the machine is pro-
vided with a substaniially, vertically posi-
tioned bearing portion &. within which is
revolvably mounted a sleeve § extending be-
vond the end portions of the bearing 8. and
having rotatably mounted thereupon at its
upper extremity a beveled pinion 10. The
sleeve 9 is provided at the upper end there-
of with 2 reduced portion 11. upon which
the beveled gear 10 is revolvatly mounted.
and which serves to retain the bevel gear
1¢ ia pesition to prevent downward move-
ment thereof with respect 1o the sleeve 9.
Sijdably and revolvably mounted within the
sleeve 8. is a substantially vertical shaft
iz provided with a central opening 13
formed in one end thereof, for a purpose
will be hereinafter described.” A
bearing 14 is formed in the frame portion
above and substantially in vertical align-
ment with the bearing 8 previousdy de-
scribed, and a sleeve 15 is rotatably posi-
tioned within the bearing 14, the sleeve 15
heing of sufficient length to exiend both
above and below the bearing 14, Keved or
stherwise firmly secured to the upper end
of the sleeve 15 is a plate 16 adapted to
eperatively support ceriain of the operating
mechanisms. Keved or otherwise firmly se-
cared in any suitasble manner to the lower
epd portion of the sleeve 15.1s a beveled gear
17 sumilar in 2l respects te the bevel gear
il previously described. Positioned above
the hevel gear 10 is a collar 18 surrounding
the vertical shaft 12 and provided with op-
positely positioned splines 19 adapted to ex-
tend iznto oppestely positioned, longitudi-
¢ erbending greoves 20 formed upon op-
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‘ f)bsite sides of-the vertical shaft 12 in such

a manner as to permit longitudinal move-
ment of the shaft 12" with respect to the col-
lar 18, while at ‘the same tiine preventing
rotation of the collar with respect to the
shatt.. The collar~18 is provided with an

outwardly “extending flanged  portion 21

which bears against 4 similarly constructed
outwardly extending flange 22 carried by the

bevel' géar 10, and these flanged portions
are firmly secuved fogether by means of bolts
or-other suitable fastening means 23. A pair
of horizontally positioned openings 24 are
provided in one side of the frame portion of
the machine within ‘which 'are. positioned
bearing' sleeves 25 and 26 located in sub-
stantially the same vertical plane, and with-
in which .ave mounted shafts 27 and 28 re-
spectively. The shait 28 extends outwardly
and has a bearing in a sleeve 29 carried by

- an offset arm 30, which may be formed in-

- tegrat with the frame portion 1. Keyed or

otherwise firmly secured to the outer portion
of the shaft'28 1s.a-pulley 31, which is adapt-
ed to be driven by a power belt for the pur-

pose of driving the operating mechanism. A.

. Toose puiley 32 is mounted adjacent the pul-

30

(=]
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-vertical shaft 12, whie
“the upper and lower

ley 81, and 1s loosely carried by the shatt 28
in order to-provide means for disconnecting

‘the power from- tlie machine in the usual
‘manner. Keyed or otherwise firmly secured

to the shaft 28 is.a gear 84, which meshes
with a gear 85 keyed or otherwise firmly se-
cirred to the shaft. 27.  Keved to the inner
end of the ghaft 28 is a bevel gear 86, which

“isadapted to mesh with the bevel gear 10 to

transmit rotative-movement thereto, and to
the vertical shaft 12 through the collar 18:
Keyed or otherwise firmly secured to the in-

ner end of the shaft 27 is a bevel gear 37
yhieh meshes with the bevel gear 17 for the

purpose -of  communicating. rotative move-
mént to the sleeve 15 and- the lower plate
16. It will be noted that the gear 35 is of
somewhat. larger diameter.than the gear 34,
“while the Bevel gears 36 and 37 are of .sub-
stantially the same diameter.as are the gears
10 and. 17 with ‘which they are adapted to
mesh., By reason of this constriction the
shaft 27 together with the gear 17T actuated
thereby ave driven at a lower rite of speed
than-ig the shaft 28 and the gear 10, which
ig c¢arried by the shaft 28. 1t will, there-

“fore, be understood that the vertical sleeve:
&5 -

15'is dviven af a lower rate of speed than the
‘vesults in rotating

opposite direction, and at, diffevent rates of
speed. LT

The plate 16 js rotatably supported upon
the upper srfaee of the machine frame by
means of “ain-anti-friction bearing ‘39, and
carries a ring meinber 40, of substantially
circular form secnved o its outer edge por-
tions by means of 'a plurality of screws or

1,579,876

nding . members in

ber 40, is provided upon its upper face with
a substantially circular groove 42 within
which is positioned a substantially circular
grinding ring or member 43 formed of wood
or other suitable material, the upper surface
thereof being treated with abrasive in such
a manner as to form the same into .a proper

grinding surface for grinding and polish-

ing the bearings.

An upper plate 45 is splined-upon the
upper end portion of the vertical shaft 12
in such a manner as to be non-rotatably se-
cured thereto, while being attached in such
a manner as to permit sliding movement
of the same with respect to the vertical shaft
to a sufficient extent to provide means for
adjustably positioning the plate with re-
spect to the vertical shaft. A substantially
circular ring member 46 is secured to. the
outer edge portion. of the upper plate 45
by means of a pluratity of screws or other
suitable fastening t.cans 47, and the ring
member is provided with a grocve 48 formed
upon the lower surface thereof to provide
means for retaining in position a substan-,
tially eircular upper grinding ring or mem-
ber 49 secured to the under surface of the

ring 46." The grinding ring or member 49 .

is similar in all respects to the member 43
previously described, and the lower surface
thereof is treated with abrasive material in
the manner previcusly described in connéc-
tion with the grinding member 43 for the
purpese of providing a arinding surface
thereon. The plate 45 is provided with an
upwardly extending sleeve portion 50

formed centraily thereof, the inner portion

of said sleeve being provided with grooves
51 within which the splines 51’ formed upon
the outer surface of the vertical shaft 12
ave adapted to slide, thus providing means
for adjusting the plate 45 longitudinally of
the shaft 12 while preventing relative ro-
tation of these members. A cap. 52 is posi-
tioned in the opening formed within the
sleeve 50 being secured in proper position
thercin by means of a key or other suitable

locking means 53. The cap 52 is provided '
with a threaded opening formed substan-

tially, centrally thereof within which is
threaded an adjusting screw 54 provided
with a squared end 55 for attachment of an
adjusting member thereto. - A cover plate

"56 is provided with a central opening, which

is surrounded by a sleeve portion 57 formed
in.such a-manner as t¢ fit snugly upon the

outer surface of the sleeve 50 and a bearing

3 N

‘suitable fastening means 41. The ring mem-"

70
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120

ring 58 having an outwardly extending __

flange 59 formed at one end thereof is adapt-
ed to fit snugly over the outer surface of

‘the sleeve 30 and provide a bearing for the

downwardly extending flange 57 formed
upoa the cover 56, Omne or more metal plates
60, each of which is provided with a central

130
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- to permit the same to rotate freely, and by~

4

opening. are adapted to be positioned with-
in the cover plate 5 in such a manner as to
hear against the upper surface of the annu-
lar flange 3¢9 formed upon the sleeve 55, and
thus give added weight o the upper grind-
ing ring or member 49, in such a manner as
to properly force the erinding surfaces into
contact with the bearing rullers which are
to be ground and polizshed. ‘
A work supporting member 62 of substan-
tially circular form. iz secured to. a dished
plate 63 by means of a plurality of screws
or other suitable fastening means 64, the
dished plate 63 being provided with an open-
ing formed substantially centrally thereof
and provided with internal threads in such
a manner as to receive an externally thread-
ed cup-shaped member 15 therein. the dished
member 63 being capable of vertical adjust-
ment with respect to the cup-shaped mem-
ber 65 and being adapted to bz} retained
in a plurality of adjusted positions relative
thereto by means of a plurality of clamping
screws 165, The work retainiyg member is
mounted upon and rotatably supported by
the lower plate 16, in a manner which will
now be described. A lower Learing ring 65
1s provided upon itz underfare with a cir-
cular groove 66 within which the upper cir-
cular portion of the plate 16 is adapted to
fit in such a manner as to support the ring
65" upon the plate 16. and concentric with
the axis of the vertical shaft 12, The plate
65’ is provided with an anti-friction hearing
61, the lower member of which is positioned
within a groove 6% formed in the upper

surface of the plate 65, and located in such

a manner as to be eoncentrically positioned
with respect to the axis of the shaft 12
A bearing plate 69 iz supported by the up-

_per member of the anti-friction bearing 67
-and this plate 69 ix in turn provided with

an anti-friction bearing 70 formed upon the
upper surface thereof and positioned in such
a manner as to be eccentric to the anti-

friction bearing 68 and the axis of the verti- .
Positioned upon the upper -

cal shaft 12.
surface of the anti-friction bearing 70 is a
third supporting plate 72. which iz in turn
provided with an anti-friction bearing 73

sitioned upon the upper face thereof and
ﬁ)ocated eccentrically with “respect to the
bearings 68 and 70. The upper ring of the
bearing 73 fits within a groove formed upon
the underface of the cup shaped member 65
and is eoncentrically positioned with respect
to the circular opening formed in the cup-
shaped member. and also with respest 1o the
circular work supporting member 62, .The
work supporting mesuber.62 is therefore sayp-
ported by the plate 16 in <u-h & manner as

reason of the eccenfrically positioned ant1-
friction bearing. the work supporiing mem-

3. ber 62 together with the bearing rollers car-

1,579,878

ried thereby will move in a direction eccen-
tric to the path of movement of the grinding
surfaces with which the bearing rollers con-
tact. )

- The provision of the several anti-friction
bearings 67, 70 and 73 each of which is
mounted slightly off set from the one next
below cerve te increase the eccentricity of

the dished plate 63 with respect to the ver-

tical shaft 12 and the grinding members,
while the amount of displacement of each of
the anti-friction bearings relative to the next
lower bearing is so slight as to not materially
affect the stability of the support given the
dished plate 63 by the bearings.

An outwardly extending annular flange
73 1s formed upon the lower end portion of
the sleeve 9. and the collar 76 is provided
with an upwardly extending annular flange
7i. which abuts against the annular flange
75 and is firmly secured thereto by means of
a plurality of serews or similar fastening
means 8. Rotatably mounted upon the
outer surface of the collar 76 is a gear 79,
which is held against removal from the col-
lar by means of a ring 80 secured to the col-
lar by a kev 81. The gear 79 is provided
with a2 downwardly extending cylindrical
portion 82 provided with an outwardly ex-
tending flange 83 formed upon the lower end
thereof.. A plate 84 provided with a central
opening formed therein has its edge portion
secured to the outwardly extending flange
&3 by means of screws or other suitable fas-
teping means 83. A clutch member 86 is
housed within the space formed by the
downwardly extending cylindrieal ,portion
»2 formed upon the gear and the plate 84,
and this clutch member is provided with a

_exlindrical portion 87 extending through the

70

95

100

105

central opening formed in the plate 84 and -

provided upon its outer surface with an an-
nular groove 88 for a purpose which will be
hereinafter described: Slidably but non-
rotatably mounted within the cylindrical
portion 87 of the clutch member and extend-
ing upwardly therefrom is a shaft 89, which

is rotatably mounted within the collar 76 -

and extends upwardly thérefrom substan-
tiallv concentric with the wvertical shaft 12.
The-upper portion of the vertical shaft 89 is
provided with an enlarged portion 90 having
exterior threads formed thereon which are
adapted to engage with an internally
threaded collar 91, positioned -within the

central opening formed in the end of the

vertical zhaft 12, and non-rotatably secured
to ihe shaft by means of a key or other suit-
able locking means 92. The vertical shaft
£9 is held against downward movement
through the collar 76 by means of 2 ring 94
mounted upon the upper face of the dollar 76
and bearing against the shoulder formed by

‘lower end of the enlarged portion 90 of the .

shaft 89. A ring 95 of leather or other suit-

125
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able material is positioned within an annu-

Jar groove 96 formed upon the upper sur-

face of the plate 84, and located in such a.
manner as to serve as a_friction means for
engagement by the wnder surface of the
cluteh member 86, Means which will be
hereinafter described is provided for draw-
ing the clutch member 86 downwardly into
close engagement with the upper surface of
the ring 95 in such a manner as to cause the
clutch member 86 to be rotated through ro-
tation. of the gear 79, whereby the vertical
shaft 89 will be rotated, thus causing the in-

' ternally ‘threaded collar 91 carried by the

vertigzil shaft 12 to bé raised or lowered, de-
pending upon: the direction of rotation of

. the shaft 89, and thus raising or lowering
. the vertical shaft 12 sin¢e the vertical shaft

is held from rotation relative to the. collar

18 by means of the oppositely positioned

splines 19 cooperating with the grocves 20
formed upon opposite sides of the vertical
gshaft 12.” .0 : .

A suitable opening 97 is formed in the
cast frame member 1 within which is posi-
tioned a bearing sleeve 98 provided with an
inwardly extending. bracket portion 99, the
said bearing sleeve being adapted to be held

' in position relative to the frame portion by

30

means of a plurality of screws or other
suitable fastening means 100. Rotatably

" thounted within the bearing sleeve 98 18 a

-

shaft 101 to one end of which is secured a

“bevel ‘gear 102, while a hand wheel 103 is

non-rotatably secured to the opposite end of
the shaft. A vertical shaft 104 has its up-
per end portion rotatably mounted within
the bracket 99 while the lower end portion
thereof is rotatably mounted in and held in
position by a bracket 105, which may be se-

‘cured in place relative to the frame portion

of the machine by means of attaching screws
106. Firmly secured to the shaft 104 in
such’a manner as to mesh with the gear 102
is a bevel gear 107 whereby the shaft 104 is
rotated upon rotation of the hand wheel 103.

Firmly secured to the lower end portion of

the shaft 104 is & gear 108 meshing with
the gear 79 previously described, and adapt-
ed to impart rotation thereto by reason of

~ the rotative movement given to the shaft

60

1047 A lever 110 is .fulerumed upon a
downwardly extending portion of the brack-

et 105 as at 111, and the inner end portion
thereof is provided with a pair of forked

arms 112, provided “with inwardly extend-
ing lugs 113 positioned within the groove
88 formed upon the downwardly extending
cylindrieal portion 87 of the cluteh member
86. " A link 115-is pivotally connected to the
opposite end of the lever 110 as at 116 and

extends upwardly therefrom being pivotal-

-1y connected at 117 to a collar 118, mounted

65

upon the bearing sleeve 98 and provided

‘with an actuating lever 119 positioned ad-

£

jacent the hand wheel 103. Tt will be ovi-

“dent from the above description that when

it is desired to raise the vertical -shaft 12
for the purpose of withdrawing the bearing
rollers upon the completion of the grinding
and polishing operation, the lever 119 is

actuated thus rocking the lever 110 through

the conunecting rod 115, and drawing the
clutch member 86 downwardly into close
engagement with the clutch ring 95 and the
supporting plate 84 whereby these parts are
caused to operate in.unison and upon the
hand wheel 103 being rotated manually, ro-

tation is imparted to the shaft 104 and

througl: the gears 108 and 79 to the clutch
member 86, thus rotating the vertical shaft
89 in such 2 manner as to cause the vertical
shatt 12 and the upper grinding member

70

80

carried thereby to be raised by reason of the .

internally -threaded sleeve 9L traveling up-
on the enlargedl exteriorly threaded portion
90 of the shaft 89. ' : :
The manner of mounting the bearing roll-
ers upon the work retaining ring or mem-
ber in such & manner as to permit the op-
posite edges thereof to be engaged by .the

oppositely positioned grinding surfages is
‘illustrated in detail in Figs. X, XI and

X11, and will now be described. The work
supporting ring or member 62 is provided
with a plurality of circular openings 120 as
illustrated in Xigs. VIII and IX, the cir-
cular openings being so positioned as _to lie
in a path concentric with the outer edge of
the ring 62, and these circular openings are
preferably spaced a substantial distance
from each ofher 'so as fo cause a uniform
grinding action to be exerted upon the sev-
eral bearing vollers. It is evident that
various means may be employed for support-
ing the rollers in position relative to the
openings 120 and a simple and efficient
form of supporting means is illustrated in
Figs. X and XI which is capable of being
readily adapted to support rollers of dif-
ferent lengths in proper position relative
to the grinding zpparatus.

‘In Fig. X there 15 illustrated a work sup-
porting member 121 which is secured to the
plate 62 by means of serews 122, The mem-
ber 121 is provided with a longitudinal

. ogening‘l% formed thevein for the purpose
0

86

90

26

109

11¢

11

permitting a portion of the bearing voller

to extend beneath the plate a sufficient dis-
fanee to contact with the surface of the
lower grinding member 43. Positioned at
opposite ends of the longitudinal opening
193 are upwardly extending slotted stand-
ards 124, which may, if desired, be formed
integral with the mewber 121, and which are
located 2 sufficient distance from each other
to accommodate a bearing roller of the size
which it is desired to grind. A bar 125
rovided with flattened ends 126 is carried
by the standards 124, the flattened ends 126
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being adapted te fit within the slots formed
in the standards in such a manner as to
position the bar so that it is ar all times
puarallel to the plane of the ring ©2. thus
permitting the roller A within which the
bar 125 iz inserted to be carried in.such a
mahner that it will remain a: all times
parallel to the plane of the ring 2.

In Fig. NT of the drawings is illustrated a
modified form of support for one of the roll-
ers which comprises a supporting mermber
127 adapted to be secured to the ring €2 by
means of screws 12%. and which is provided
with a longitudinally extending opening 129
for the reception of the roller A. A pair of
upwardly extending slotted standards 130
are positioned at opposite ends of the cpen-
ing 129 in such a manner as to carry a rod
131 provided with flattened ends 132. The
supporting member and its associated parts
as illustrated in Fig. XTI is similar in all ve-
spects to that shown in Fig. X except for
the fact that this supporting member is con-
structed so as to accommodate a bearing
roller of smaller size than that with which
the supporting member illustrated in Fig. X
is adapted to be used. It is clear from the
structure shown in Figs. X. NI and XII
that the only change necessary to be mude
in adapting this device for usgin connection
with rollers of different sizes i¥ To substitute
supporting members of proper size for ac-
commodating the rollers which it is desived
to grind for those previously used. where-
upon the process of grinding the rollers may
be continued in the usual manner.

The cast frame portion 1 of the machine
is provided with an outwardly extending
ledge 134 near the upper end thereof to
which is secured in any .uitable manner as
by a plurality of bolts 135 an annular trough
member 136 which is adapted to catch the
lubricant applied to the bearing rollers dur-
ing the grinding operation and discharge the
same through a spout 137 into a suitable re-
ceptacle which may be attached to the spout
by Having a portion thereof engaging in a
slot 138 formed in the spout.

Secured to a side portion of the cast
frame 1 is an offset bracket 140 to which is
pivoted at 141 a control lever 142 provided
with a pair of forked arms 143 adapted for
engagement with the power belt, and hav-
ing a hand grip 144 by which the same may
be actuated for the purpose of moving the
power belt from the fixed pullex to the locse
pulley or vice versa as occasion may require.
An outwardly extending bracket member
145 formed integral with or secured to the
cast frame In any desired manner carries a
segment 146 which is adapted to control the
movement of the shifting lever 142 in such a
manner as to control the direction of move-
ment of the forked arms 143 for the purpose
of properly actuating the power belt.

DY
ed o plurality of roiler bearings may
ground and polished simultanecously, snd
such a manner as to give the same 8 per-
evlindrical form whereln Inaccuracies

wperfections in the grinding surfaces
are eliminated and a2 uniform and perfect
Learing produced. When power is applied
to the pulley 31 from the driving belr the
shaft 2= iz rotaied together with the gear 34
and the bevel pinion 36 carried thereby. - As
the gear 34 meshes with the gear 33 secured
ro the shaft 27 rotative movement is simul-
taneonsly imparted to the bevel gear 3%
whereby the bevel gears 10 and 17 are simul-
tanecusly retated in opposite directions and
at different speeds. The gear 33 being of
larger dizmeter than the gear 34, the shaft
27 will be rotated at a considerably lower
rate of speed than the shaft 28, and the
gears 36 and 27 being of substantially equal
s1ze the pears 10 and 17 will be rotated at
different speeds thus resulting in rotating
the lower grinding member 43 actnated by
the vear 17 at a considerably greater speed
than the upper grinding member 49 actu-
ated by the gear 10. It is to be understood
that the relative size of the gears 34 and 33
max e varied as desired thus giving one of
the erinding surfaces a greater or less speed
of retation relative to the other, or if de-
sited the gear 34 may he constructed of
larger diameter than the gear 35 thus im-
parting o the vpper grinding surface 49 o
higher speed of rotation than that given to
the lower grinding surface 43. It will be
noted that the lower erinding member 43 is
firmly secured to the upper end portion of
the sieeve 15 while the bevel gear 17 is firmly
attached to the lower end portion of the
sleeve thus insuring rotative movement of
the lower grinding members upon rotation
of the gear 17.
the bevel gear 10 is firmly secured to the
coliar 18 which is in turn slidably and non-
rotatably carried.by the vertical shaft 12
thus causing rotative movement te be im-
parted to the vertical shaft 12 and to the
upper grinding member 49 npon rotation of
the gear 10. while permitting vertical move-

ment of the shaft 12 relative to the gear 10

and the collar 18. Since the upper and lower
grinding members are thus adapted to be
rotated in opposite directions an:d at differ-
ent speeds. and the work retaining member’
62 iz mounted in such @ manner as to dimin-
ish to a considerable derree the frietiomal
resistance to the rointive movement of the
work reininine wember, the frictional re-
sistance between the rofating bearings and
the more rapidly rotating upper crinding

member will cause rotation of the work re- ¢

taining member at a rate of speed depend-.
ing upon the difference between the speed of

As previously pointed out
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rotation of the upper and lowey grinding
members. By-reason of the ectentric mount-
ing of the work retaining member the rollers
which are to be Ol(mnd will be moved in a
path eccentric to the path of movement of
the upper and lower grinding members, thus
causing the rollers to be forced across the
oundmrr surfaces in an angular dirvection
lontutudmdl axes of the

grinding’ rollers, By the provision of the

-wewhts 60 which may be varied in number

as may be found desirable, the upper and

~ lower grinding members may be forced more

20

25

or less firndy 1mnto contact with the opposite

& gides of the rollers thus inereasing ov . de-

creasing the grinding action as may e found
desn’ab]e The provision of the cap 52 and
the adjusting
adjusting the upper grinding member ver-
tically with respect to the shaft 12 so as to
‘take up any wear upon the grinding surfaces
and provide means for .insuring contact at
all times between the surfaces of the grind-
ing members and the rollers which are to be
gr ound.

When it 1s found- dﬁsmab]e to remove the

“rollers and veplace them with others after

* the completion of the grinding operation the

30

relative rotation of ’chg O'rmdmw members is -

stopped by throwing the | power belt from the
pulley 81 to the loose pulley 32 by operating
the control lever 142, whereupon the upper
grinding member may be raised to the posi-
tion' illustrated in Tlg 11T by means of the
mechanism shown in Figs. 1V, V, VI :md

- VIL

49

GG

89

~After- the power. has been disconnected
from the grinding members the handle 119 is
actuated 101 the purpose’ of rocking the

Jdever 110 in such a manner as to foree the

clutch member 86 into engagement with the
clutch ving 95 and thus cause the clutch
member 86 to move as a unit with the gear
79.  The hand wheel 108 is then rvotated
thereby imparting rotative movement to the
shaft 104 and the gear 79 whereby the clutch
member 86 is rotated together with the ver-

“tical shaft 89 non-rotatably connected there-

to thus causing the vertical shaft 12 to be
raised by reason of the internal threads

formed upon the sleeve 91 co-operating with

the threaded portion 90 of the vertical shaft
The shaft 12 is retained against rota-
tive movement by reason of the oppositely
positicned grooves formed therein co-operat-
ing with the oppositely positioned: splines

* 19 carvied by the collar 18. After the upper

63

grinding member has been raised to the de-
sived height . the rollers previously treated

_dre rcmowd .and replaced by others which

are 1o’ be

(fl und whereupou the vertical
shaft 12 an

- ried theleby are permitted to return to their

- original positi
per surfaces of the mllers. It w111 be ob--

n into contact with the up-

sevew 54 provide means for.

the upper grinding member car-’

serv ed that the roller supporting members
121 and 127 ave positioned at an angle to the
circumference of a cirele passing tluouvh
the centers of the small cireular openings
120, thus resulting in” a rotative movement
of the rollers upon ‘tlieir axes and a slidable-
movement of the same in a direction -at an
angle to their longitudinal axes as the roller
suppmtmw plate 62 moves eccentrically to
the path of movement of the ormdm(r mem-
bers.

It will bc observed tlmt I* igs. II'and XIIT

¢ . disclose modified - forms of suppmmng Dbear-

ings for the work supporting member since
in I‘l.(.{. 1I three anti-friction bearings are
employed for supporting the work holdmg
member while in Fig. XIII- only two of
these anti-friction bearings arve used.  Any
desired number of these anti-friction Dear-
ings may be-employed and the extent which
adjacent bearings are offset from each other
may be vavied with the:number of bearings
employed so as to secure a proper degree of
eccentricity of the work supporting member
relative to thé grinding members,

While T have shown and described in con-
siderable detail the specific embodiment of
my invention, it is to be understood that this
showing and description is illustrative only
and for the purpose of rendering my inven-
tmn niore clear, and that I do not regard the

invention as limited to the details of con-.

struction 111ustr ated or described, nor any of
them, except in so far as 1 havé mcluded
such limitations within the terms of the fol-
lowing claims, in which it is my intention
to claim all novelty inherent in my inven-
tion broadly as well as spemﬁcally

L
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What ¥ claim as new and desire to secure -

by Letters Patent is:

1. The process of cy hndumllv grinding
rollers between two rotating surfaces com-
prising revolving the grinding surfaces in
opposite directions at -different speeds, and
giving the vollers. a back and forth move-
ment in path eccentric to the axis of rota-
tion of said surfaces.

2. The process of cylindrically grinding
rollers between two concentric oppomtelv ro-
tating surfaces comprising imparting to the

108

110

10llels a movement toward and from the .

axis about which the surfaces are rotated
and eccentric to the paths of the rotating
surfaces, .

3. The process of grinding the curved
faces of rollers between rotating surfaces
comprising the positioning of the rollers

angularly with respect to the path of move--
and simu'-

ment of the rotating surfaces,
taneously imparting to the rollers a cireular

and back and forth movement toward and

from the axis abouc v»mch the surfaces are
rotated.

4. The process of cylindrically grmdmg
rollers between grinding surfaces rotating

120

130



10

20

25

30

40

[
v

G0

.ported thereby

8 1,579,878

in opposite directions, comprising the im-
parting of a back and forth movement to
the rollers in a cireular direction about the
axis of rotation of the grinding surfaces.

5. The process of cylindrically grinding
the curved faces of a roller by rotating the
roiler and subjecting it to grinding action

at an angle to the direction of rotation and

simultaneously moving it back and forth
while rotating. . _

6. The process of grinding 2 roller by
simultaneously rotating the roller, moving
it back and forth in a direction at an acute
angle to its axis of rotation, and subjecting
it to grinding action.

7. In a device of the class described, a
pair of oppositely rotatable grinding mem-
bers, a roller retaining ring having a por-
tion thereof extending between the grinding
surfaces and mounted to move in 2 direc-
tion eccentric to the path ¢f mevement of
the grinding members, and rollers carried
by said retaining ring and rotatably sup-
with their axes parallel to
the face of 2 grinding member, :

8. In a roller grinding mechanism, upper
and lower grinding members, movable in
opposite directions relative to each other,
a roller retaining ring having a portion
thereof extending between the adjacent sur-
faces of the grinding members, and means
carried by the retaining ring for rotatably
sipporting the rollers, with their cylin-
drical surfaces ir contact with a grinding
member. -

9. In a device of the class described,
upper and lower grinding elements, a work
supporting member therebetween, means for
rotating . said upper member and means
whereby the rotative moveiment of said
upper member may be made effective to
raise the same from said lower member.

10. In a device of the class deseribed,
upper and lower grinding members, means
for rotating said grinding members in op-
posite directions, relaiive to each other at
different speeds, and means coaxial with the
grinding members for displacing one of the
grinding members relative to the other.

11. In a device of the class described,
upper and lower grinding members having
a common axis of rotation, means for rotat-
ing said grinding members in opposite
directions relative to each other, and mesns
coaxial with the common axis of the grind-
ing members for displacing one of the grind-
ing members relative to the other in an
axial direction.

12. In a device of the class described,
upper and lower grinding members having
a commen axis of rotation. means for rotat-
ing said grinding members at different
speeds relative to each other. and means
coaxial with the common axis of the grind-
ing members for displacing one of the grind-

ing members relative to the other in an axial
direction.

13. In 2 roller grinding machine, a pair
of opposed r1elatively rotatable grinding

members, an intermediate roller carrying 7

member. means for rotatively mounting a

lurality of rollers on said carryving memn-
Eer and means for mounting said carrving
member to be freely rotatable in a path ec-
centric to said grinding members.

14, In a device of the class described, a
grinding member rotatable about a substan-
tially vertical axis, a member freely mount-
ed for eccentric movement about the axis of
the grinding member, means for rotatively
mounting a roller in said member and means
for imparting movement to said member
relative to the grinding member.

15. In 2 device of the class described. a
lower grinding member, an upper grinding
member, a work supporting member having
a portion extending between the grinding
members. and means for mounting the work
supporting member for free movement in
a path eccentric to the grinding members.

16. In a device of the class described. a
lower grinding member and an upper grind-

<

(4

80

85

20

ing member having a common axis of rota- .

tion, a work supporting mewmber having a
portion extending between the grinding
members and adapted to prevent vertical
displacement of the work, and means for
rotating the grinding members at different
speeds.

17. In a device of the class described, a
substantially vertical shaft, a lower mem-
ber, an upper member carried by said shaft,
and means comprising a threaded member
operated by said shaft for bodily raising the
first named shaft and the member carried
thereby.

18. In a. device of the class described, a
substantially vertical shaft, a lower rotat-
able member, the axis of rotation of which
coincides with the axis of the vertical shaft,
an upper member carried by said shafi, and
screw threaded means carried by said shaft
for automatically raising the shaft and the
member carried thereby.

19. In a device of the class described, a
substantially vertical shaft. a Jower rotat-
able member the axis of votation of which
coincides with the axis of the vertical shaft,

‘an. upper member carried by said shaft,

means for rotating the shaft and the lower
member, and means responsive to the rela-
tive movement of the shaft and the lower
member for raising the shaft and the mem-
ber carried thereby, ‘
20. In a device of the class described, a
substantially vertical shaft. a lower rotat-
able member the axiz of rotation of which
coincides with the axis of the vertical shaft,
an upper member carried by said shaft, a
work supporting member positioned between

95
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. the upper and lower members, means for

‘Totating the upper and lower members, and

means operatively connecting said shaft and

. said lower member for automatically rais-

. ]

Bl

=

ing -the shaft -and

the member carried
thereby. ' .
21, In a device of the class described, an
upper rotatable member, a lower rotatable
member, and a rotatable .work supporting
member positioned between the first name

* rotatable members and provided with bear-

ings offset from: each other whereby the sup-

“porting member is given an eccentric move-

ment as it is rotated. T L
92, In a device of ‘the class described, a
substantially vertical rotatable shaft, a ro-

tatable work supporting member, and & plu-

rality of bearings for said supporting mem-

" Der concentric respectively with said shaft

-2

* the supporting member to move eccentrically -

and with said supporting member and offset
from each other in such a manner as to cause

- when it is rotated relative to the shaft.

1]
wt

98. In a device of the class described, a

lower grinding element, an upper grinding
element, a shaft for rotating sala upper
grinding - element, threaded means opera-

" tively connected with said shaft for raising

* said upper member and a clutch device for -

21y

21 rendering operative said threaded means.

'94. Tn a device of the class described, a

~ substantially vertical shaft, a rotatable work

40

48

supporting member, a  bearing concentric
with' the shaft, a second bearing offset from

+the first ngmed bearing, and means-for sup-

porting the said member upon the second
named bearing whereby the - supporting
member moves eccentrically witlr respect to

_the shaft as it is rotated. ' : .

95. In a device of the class described, a-
‘lower grinding member, upper grinding
member, a shaft for each of said members,

single means for rotating said shafts in op-
posite directions, and means.for intercon-
necting said shafts-for automatically raising
said upper member. S :

96. In a device of the class described, a

ture. :

work supporting member comprising a. cen-
tral portion and an outer ring portion, and
means carried: by the ring portion for sup-
porting a plurality of bearing rollers. .
- 97, In a device of the class described, a
work supporting member provided with a

-plurality of openings therein, and means.

extending across said openings for support-
ing rollers therein. . }, T

98. In .a device of the class described, a
work supporting member provided with-a
plurality “of - openings formed therein ar-
ranged in the path of a:circle, means for

50

55

60

mounting roller begrings in certain of the -

openings in sgch a manner that the longi-
tudinal axis of each roller will be positioned”

angularly with respect to a radial line to
said rvoller. - T '

29, Tn a device of the cl,ﬂss deécribe_d, a

lower grinding member, an upper grinding

65

member, a work supporting member pro-

vided with a plurality of openings formed:

therein in such a manner as to be positioned

between the upper and lower grinding mem- -

bers, and bearing rollers positioned within

certain of the openings in such a manner as .

to contact with the upper and lower grind-

ing members. _
class described, a

70

-1
. [

substantially vertical shaft, means for rotat- -

30. In a device of tlF

ing the shaft, and means for raising and
lowering - the ‘shaft, and clutch means for
operatively connecting the raising and
lowering means with the operating mecha-

.nism therefor. . -

80, .

'31. In a device of the class described, a

substantially vertical shaft, .a .threaded
shaft co-operating with the first named shaft

85

for raising and lowering the same, means .

for rotating the threaded shaft, and clutch
means for connecting the operating means

for the threaded shaft thereto and discon-

necting the same therefrom.
In testimony

HANS LUTZ

whereof, I affix my signa-.



