1,921,714

3 Sheets-Sheet 1

E. J. WHALEN
GRINDING MACHINE
Filed Dec. 9, 1929

Aug. 8, 1933.

:4
o]
[
r4
5
. z
97 or [~ 2 W w
\_“. . g ———em— 9\“” — 4 wn\“ )
2 . . . ER© il 42 NN (
/r * ~ \N v
. \ 1 I 7 4
—C = T o ! ee o
mq 7 » &7 er Fgr \ |
73 [ . 9z
v . O =4/ A
or
or
PF. 5 ce .
] e [ joz Wi
e .,.J . - @ £ . SRS B (O ﬂ‘
||.+ ' N,NN
7 g HH\h \ } |\ 3 \ w%
8 7/ : , t S { 7 Vi
\ §F ee
LF %\%/ o7 67 % mm\ £z w\
N“n NNI Ql .
1
é

WITNESSES

YR allnce .



1,921,714

E. J. WHALEN
' GRINDING MACHINE

Aug. 8, 1933.

3 Sheets-Sheet 2

Filed Dec. 9, 1929

& dAlous
oGy .

INVENTOR

Qt‘:mw#
M

N

IO PIN I IAIN S
Z ﬁ.m‘. : . A

\

..mnn-Lu

P 1

oo
< , JU A\
nr..--nCl--J.du--isn.rq.wl--J.--nu--q--!-ab.-n..- = -

1 < .

L g T

e e e -
; \
l\..IIJ. r




1,921,714

E. J. WHALEN
GRINDING MACHINE

Aug. 8, 1933,

' 3 Sheets-Sheet 3

Filed Dec, 9, 1929

S -
e EF o £&& ) ad Rw uwmw
o or o AANAN oF 53 7
w 7 gF 20 Q
o€ iza %% 2
N ..NV\ IE . .ql_\r w I
m___“ | | 24 v 2 >
! | . 2zl ¥ ¢
g ! 9c
£ [ oF
[ 4 bﬂ\
4 = & ...mu,
m.ww o £ | . 6 o
— v og
_ 9 brr—
6
£z sl B2 LA
A 4
LT
|
mw\t. 3
IR A
IR AP
| WMM



5

10

15

Patented Aug. 8, 1933

UNITED STATES

1,921,714

PATENT OFFICE
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4 Claims.

My invention pertains to devices for grinding
cirecular bodies to contours which are curved
lengthwise of the body,—as, for example, in
grinding a rolling mill roll- to a  camber or
crown,—and relates especially to grinding de-
vices in which the support which carries' the
body being ground is given & swivelling move-~
ment during the passage of the body past the
grinding wheel, thereby to produce the desired
convex or concave lengthwise curvature.

In grinding work of this character, extreme
accuracy in the degree of lengthwise curvature
imparted to the finished body is frequently a
necessity, and has, in grinding devices for this
purpose as heretofore employed, been exceed-
ingly difficult to obtain.. It has been common

- in such prior devices to pivot the  support on
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which the body rotates while being ground, and
to cause such support to swivel about its pivot

during lengthwise movement of the body past .

a grinding wheel, thus obtaining a. lengthwise
-curvature, which is conyex or.concave depend-
ing on the direction in which the support is
swivelled. In some instances this swivelling has
been obtained through the agency of a master
pattern by means of which the swivelling move-
ment of the support is controlled; but such con-

structions have not been satisfactory because:.

of the difficulty in obtaining an accurate setting

' of the master pattern and of the errors result-

ing from wear and lost motion in the engaging
parts. In other instances, it has been proposed

-to obtain the swivelling of the support by spe-
‘cial, and more or less complicated, mechanical

movements not dependent on any master pat-
tern; but in these cases -the number of rela-
tively moving parts, with a corresponding cumu-
lative error resulting from wear and lost mo-
tion, has stood materially in- the way of the
obtaining of the desired accuracy.

It is a major object of my irivention to pro-»
v1de a grinding device of the character referred .

- to-which’ is not dependent for its operation on
any master pattern or the like and which will
perform its functions with exceptional accuracy.
A further object is to provide such a device in
which adjustments can be made, for grinding
the bodies to different degrees of lengthwise
curvature, readily and with little liability of
It is another object to provide a grind-
ing device for these purposes which will be

« relatively simple and economical of manufac-

ture, and which can be applied to existing types

of grinding machines without material changes

1929, Serial No. 412,653
(C1, 51—94) '

in the latter.. Other objects will appear from
the following specification and claims.

‘I have described, by way of example, in the
following specification, and shown in the ac-

.companying drawings, one form of grinding 60

device constructed in accordance with my in-
vention. It is to be understood, however, that
the same may be embodied in other forms, and
that changes may be made in the form de-

seribed and shown, without exceeding the scope 65

thereof, as defined in the appended clajms:

In the drawings:

Fig. 1 is a plan of a grmdmg machine havmg
a grinding device of my invention applied there-

to, the deyvice being shown as. adjusted for 70

straight grinding;
" Pig. 2 is a view similar to Fig. 1, but showing

the device as adjusted for grinding & roll to a -

convex lengthwise curvature, or crown;

guide stand, actuating lever and associated parts
which constituté the left hand portion of Fig. 1;

Fig 4 is a plan of the parts seen in Fig. 3,
the cover for the guide being removed;

Fig 5 is a section, on a scale enlarged further, 80

taken on the broken line V—V of Fig. 4; and
Fig. 6'is a similar enlarged sectlon taken on
the line VI—VI of Fig. 4.
Referring now particularly to Flgs 1 and’ 2,

the grinding machine comprises a base 10 carry- 85

ing bearing supports for a grinding wheel 11,
driven by a suitable motor 12. A reciprocating
table 13 is associated with the base 10 and is
caused, usually by a rack and pinion actuated

from the motor 12, to travel first in one direction 90

and then in the other past the operating face of
the grinding wheel 11. The machine is equipped
with automatic reversing means whereby the
table moves in’one direction a distance equal to

the length of the body being ground, plus the 95

width of the grinding wheel face, plus clearances
at each end, and is then reversed to make the
same movement in the opposite direction.
Upon the reciprocating table 13 is mounted, to
swivel about a pivot 14, a swivel table 15 which
carries steady rests 16, a tail stock 17 and 'a head
stock '18 adapted to be rotated by a motor 19.
The work, shown as a roll g, is mounted in the
steady rests and held in place between the tail

Fig. 3 is an enlarged side elevation of .the 75

stock and the head stock 18, which latter rotates 108

it during the grinding operation. If the swivel
table 15 remains stationary upon, and in align-
ment with, the reciprocating table 13 during the
movements of the latter past the grinding wheel

11, as indicated in Fig: 1, the work ¢ will be 110
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ground in a straight line. If, however, the swivel
table is caused to swivel about its pivot 14 during
the longitudinal movement of the reciprocating
table 13, the work will be ground to a lengthwise
curvature,—either convex or concave, depending

on whether the leading end of the work is made-

to swing’ awa,y from or towards the grinding
wheel.

The grinding machine construction as de-
scribed up to this point is well known in the art
and does not require more than the general ref-
erence which has been made.

To obtain the swivelling movement of the
swivel table 15, I pivot upon the tail end of the
reciprocating table 13 an actuating lever having

a short. arm 20 which makes ‘a. pivoting and.

sliding connection: with the end of the swivel
table 15, and a long arm 21 which slidably co-
operaftes with" a fixed guide 22, which Ilatter
(when the work is to be ground to a lengthwise
curvature) is inclined with respect to the line of
movement of the reciprocating table 13. In this
way the aectuating lever is made to rock about
its pivot on the reciprocating table 13 as- the
latter moves lengthwise, such rocking movement
being communicated to the table 15, to swivel the
latter about its pivot 14.

" The guide 22 (Figs.:3-5) is mounted on a stand
23 so as to be capable of swivelling, under ad-
justment, about a pivot pin 24 secured to the

stand and disposed in line with the line of move-"

ment of the pivot 14 of the swivel table 15. The

. guide 22 has extending upwardly therefrom a

central longitudinal rail 25 on which, and on the
guide, is adapted to slide a shoe 26 equipped with
inside liners 27 adapted to embrace the rail. The
shoe 26 is formed with an upwardly extending
tapered pin 28 upon which fits a corresponding-
ly tapered bearing 29 formed at the rear end
of the long arm 21 of the actuating lever, nuts
30, threaded on the pin 28, being employed for
retaining the actuating lever and shoe in their
swivelling connection.

The actuating lever (Fig. 6) is pivotally con-
nected with the reciprocating table 13 by a
tapered stud 31 which is carried in a bracket 32
secured to the end:of the said table; the parts
being retained in position by nuts 33.

The short arm 20 of the actuating' lever has'
.secured to its lower side a rectangular split bush-

ing: 34 adapted to slidingly engage between lugs
35 formed at the tail end of the swivel table 15.
The two halves of this split bushing are retained
in position by spring seated cap screws 36 which
pass through holes in the arm 20 which are suf-
ficiently large to permit considergble movement
of the cap screws therein. - Thus, when other-
wise free, the halves of the split bushing are
permitted material lateral movement  with Te-
spect to the arm 20.

The arm 20 has threaded therein a plug 37
having a tapered end 38 adapted to enter a cor-
respondingly tapered seat with which the split
bushing is formed. When the plug is screwed
downwardly, by means of a knob 39 with which
it is provided, its tapéred portion 38 will move
the halves of the split bushing 34 apart to cause
them to engage neatly between the lugs 35 of the
swivel table, and in this way an accurate pivotal
and sliding connection, without lost motion, be-
tween the arm 20 and the swivel table is ob-
tained. The plug 37 is held in its properly ad-
justed position by a lock nut 40.

The length of the arm 21 of the actuating
lever and the position of the pivet 24 of the guide

1,921,714

22 are so ,chosen that when the pivot 14 of
the swivel table comes opposite the center of the

grinding wheel the pin 28 of the shoe 26 will

have come to such a position that. it is coaxial
with the pivot 24 of the guide 22; so that re-
gardless of the inclination at which the guide
22 may be set, the swivel table will always be
centralized at the moment when its pivot 14 is
opposite thie center of the grinding wheel face.
In order that the guide 22 may be adjusted
to various angles of inclination about its pivot
24, it is formed with a plurality of elongated
slots for receiving cap screws 41 which pass
through such slots and enter the base 23, so
that’ upon loosening the screws. the guide can
be swung about its pivot. The base 23 has se-
cured to it a bracket 42 in which is mounted a
pivot bearing - 43 for receiving an adjusting
screw 44 which is threaded into a nut 45 pivoted
upon the guide 22. A graduated disc 48 on the
screw 44, working against a zero mark on the
bearing 43, indicates the extent to which the
inclination of the guide has been varied by
screwing the screw 44 in or out with respect to
the nut 45. This in turn, for a given length of
article being ground, will indicate the lengthwise
curvature given to such article. However, the
effective leverage of the ‘device will vary with

different lengths of article being ground, and it -
-will therefore generally be desirable to substi-

tute different graduated discs (48) for one an-
other " where articles of dlffelent lengths are
handled.

To protect the guide 22 and shoe 26 from dirt
and the like, a removable cover 46 is provided
which encloses these parts, resting, for instance,
on pins 47 extending from the guide 22.
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Tt will be seen that the swivelling movement

of the swivel table 15 is obtained with a small
number of relatively moving parts, so that the
chances of error resulting from wear and lost
motion are reduced to a minimum. Further-
more, largely in consequence of my fixed guide

shoe 26, the leverage exerted by the device is
high, so that the effect of wear or lost motion

in the shoe 26, guide 22, or pivot 24, or of

misadjustment of the screw 44, is correspond-
ingly reduced. For example, in practice a length
of 68 inches for the long arm 21 of the actu-
ating lever, and 4 inches for the short arm 20,
and a distance of 55 inches between the .pivot
14 of the swivel table and the center of the
plug 37, has been found satisfactory. Suppos-
ing now the body to be ground to be 22 inches

.in length,—i. e. 11 inches on each side of the

115

and the resulting amplitude of movement of the '
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pivot 14 of the swivel table.—and that the -

degree of curvature between the center and the

end of the body is to be one thousandth of an-

inch. 'The reciprocating table would be moved
to one end limit position (Fig. 2), and the

adjusting screw would then be manipulated so.

135

as to swing the guide 22:to a gufficient extent

to swing the end of the work, from a position of
alignment, one thousandth of an inch towards
the grinding wheel.

-or 85, to one; so that ‘the. movement of the

guide 22, from its aligned position, would have
to be .085 inch.: An error of one thousandth
of an inch, either in adjustment or resulting
from wear or lost motion between the guide 22

140

The leverage would be
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150
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and ‘the shoe 26 or the pivot 24, would only
result in an error of about 000012 inch at the
article being ground. -

When it is desired to do straight grinding,
the plug 37 is loosened, which leaves the split
bushing 34 loose between the lugs 35 of the
swivel table. The latter is then clamped. by

" any suitable means in alignment with the re-
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. ciprocating table 13. The guide 22 is prefer-
10

ably set in its central position (Fig. 1) in align-
ment with the reciprocating table 13.

I claim: '~

. 1. A device for use in grinding circular bodies
to curved contours, comprising a hase adapted
to reciprocate in association with a grinding
wheel, a werk support pivotally connected with
said base, a - stationary guide member of a
length not less than that of the body to be
ground, said member being inclined with respect
to the line of movement of said base, and an
actuating lever pivotally connected with said
base and having one arm operatively associated
with said support and the other -arm slidingly
connected with said guide member.

2. A device for use in grinding circular bodies
to curved contours, comprising a base adapted
to reciprocate in association with a grinding
wheel, a work support pivotally connected with
said base, a stationary pivot member, a guide
member of a length not less than that of the body
to be ground, said member being mounted for
adjustment about said pivot member to various
inclinations, and an actuating lever _pivotally
connected with said base and having one arm
operatively associated with said support and the
other arm slidingly . connected with sald guide
member.
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3. A device for use in grinding circular bodies
to curved contours, comprising a base adapted
to reciprocate in association with a grinding
wheel, a work support pivotally connected with
said base, a stationary stand-@isposed in line
with said base, a longitudinal guide member
pivoted on said stand; said guide member be-
ing of a length not less than that of the body
to be ground, a shoe slidingly assoclated with
said guide, and an actuating lever pivotally
connected with said base and having a long
arm pivoted to said shoe and a short arm oper-
atively associated with said work support, the
parts being so constructed and disposed that the
axes of the pivots of said guide member and
the long arm of said actuating lever substan-
tially coincide when the pivot of said work sup-
port is opposite the grinding wheel,

4. A device for use in grinding circular bodies

to curved contours, comprising a base adapted

to reciprocate in association with a grinding
wheel, a work support pivotally connected with
said base, a stationary pivot member, a guide
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95

member of a length not less than that of the-

body to be ground, said member being mounted
for adjustment about said pivot member to vari-
ous inclinations, and an actuating lever pivot-
ally connected with said base and having a

‘relatively short arm operatively associated with

said support and a relatively long arm slidingly
connected with said guide member, whereby a
fine adjustment of the pivoting movement of
said support can be obtained by a relatively
coarse adjustment of said guide member.

EDWARD J. WHALEN,
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