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To all whom it may concern: ,

‘Bé it known that I, Lewis R. Hemv, a
citizen of the United States, residing at
Danbury, county of Fairfield, State of Con-
necticut, have invented an Improvement in
Roll-Grinding
lowing is a-specification.. .

This invention has for its object the pro-’

duction of a novel method of grinding rolls
and of a machine for carrying my novel
method into effect.
view I have devised the novel method and
machine which I will now describe, refer-
ring to the accompanying drawings forming
a part of this specification and using refer-

ence characters to indicate the several parts..

Figure 1 is a front elevation of the ma-

chine complete; Fig. 2 a plan view; Fig. 3

an end elevation as seen from the right in
Figs. 1 and 2; Fig. 4 a view partly in eleva-
tion and partly in section on the line 4—4
in Fig. 2, looking in the direction of the
arrows; Fig.. 5 a detail plan view illustrat-
ing the operation of grinding rolls; Fig. 6 a
detail elevation on an enlarged scale, as seen
from the left in Fig. 4, also illustrating the

grinding operation, and Fig. 7 is a diagram-

matic view illustrating operative wheels

. having their contiguous faces formed with &

slight bevel. , , _

The essentials are a grinding wheel hav-
ing ‘a relatively high surface speed, a car-
rier for the rolls-to be operated upon and
a wheel moving in the opposite direction
and having a relatively low surface speed,

the action of which is to cause constant and .

uniform rotation of the rolls while being

operated upon, at a much lower surface,

speed than the grinding wheel. This wheel
I term the regulating wheel for the reason
that it regulates the speed at which the rolls
rotate while being operated upon. ‘
10 denotes the grinding wheel, 11 the
regulating wheel having a.suitable hold-
ing surface, 12 the carrier, 13 the frame-
work of the machine and 14 a hood which in-
closes the grinding and regulating wheels
which for convenience I will term the oper-

ative wheels. The grinding wheel is carried

by a shaft 15 journaled in boxes 16 on a slide

17 adjustable longitudinally on a circular

Specification of Letters Patent.

Machines, of which the fol--

"zontal.

With these objects in.

and has oscillatory adjustment in a plane
that is approximately horizontal. Plate 18
is provided with curved slots 19, and bolts
20 passing through these slots and engaging
the frame-work, lock the plate, slide, shaft
and grinding wheel at any required adjust-
ment in a plane that is approximately hori-
The slide is adapted to recipro-
cate in ways upon plate 18 and is provided
on its under side with d rack 21. This rack
is engaged by a pinion, se¢ dotted lines in
Fig. 1, on a transverse shaft 22 journaled in
plate 18. An arm 23 and a. lever 24 extend

from a hub 25 on shaft 22. A spring 26.

connected to the arm and detachably con-
nected to a pin 27 extending from the frame-

work acts to move the slide, shaft and grind-,

ing wheel inward. The tip of an adjusting
screw 28.in a bracket 29 depending from the
slide bears against the edge of the plate and
limits the inward movement of the slide and
parts carried thereby. The lever is used to
rotate the transverse shaft and move: the
slide and parts carried thereby outward
against the power of the spring, or if pre-
ferred the spring may be disconnected from
the pin. The lower end of the bracket is
split and the parts thereof are drawn to-
gether to lock the adjusting screw against
rotation, after the adjustment of the slide
and parts carried thereby has been deter-
mined, by a clamping screw 30.

The regulating wheel is carried by a shaft
31 journaled in boxes 32 on a slide 83 ad-
justable longitudinally on a circular plate
34 which rests upon the frame-work and has

oscillatory adjustment in a plane that is.

approximately horizontal. Plate 34 is pro-
vided with curved slots 85 and bolts 86 pass-
ing through these slots and engaging the
frame-work lock the plate, slide, shaft 31
and the regulating wheel at any required ad-
justment, in a plane that is approximately
horizontal. Up to this point the means for
for carrying and adjusting the regulating
wheel is identical with the means for car-
rying and adjusting the grinding wheel.
The ‘slide is adapted to reciprocate in the
ways upon plate 34, but the rack and pinion
for reciprocating it is omitted. - This ad-
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" justment will seldom have to be made so in -
practice the slide and parts carried thereby.
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may be locked in place in any convenient
Imanner, as by causing bolts 37 to clamp cap
plate 38 forming part of plate 34 down
tightly upon the base of the slide. In prac-
tice plates 18 and 34 are preferably pro-
vided with trunnions, indicated by dotted

lines in Fig. 2, which engage holes in the

frame-work and provide a fixed center of

oscillation for the plates. The shafts 15 and .

31 are rotated at different speeds, the grind-
ing wheel shaft being rotated at a relatively
high speed and the regulating wheel shaft
at a relatively low speed, by means of belts,
not shown, passing over pulleys 89 shown

as lying between the boxes in which the re-

spective shafts are journaled. ,

It will be noted 1n Fig. 2 that shafts 15
and 31 are set slightly obliquely to .each
other so that the contiguous faces of the
operative wheels lie closer together upon one
side than upon the other and 1t will be noted
in Fig. 1 that the right end of the machine
1s appreciably higher than the other, so as
to place the operative faces of the wheels

slightly obliquely to the vertical plane, the -

rge(%ulating wheel being on the relatively low
side. '

The object in setting the axes of the oper-
ative wheels obliquely to each other is to
provide space between the wheels for the
removal of the rolls after they have been
ground. As shown in Fig. 2, both shafts are
set slightly obliquely to the central longi-
tudinal line of the machine. This requires
that the faces of both the grinding wheel
and the regulating wheel be beveled, as at

40, see Fig. 7, so as to provide parallel oper-

40
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ative surfaces. The same result would be
accomplished, however, by setting one of the
shafts, for example the grinding wheel
shaft, longitudinally of the machine, and
setting the other shaft obliquely.
would require beveling the face of the regu-
lating wheel only. "Briefly then, either or
both of the shafts may be set obliquely and
either or both of the operative wheels must

be beveled to correspond with the adjust-.

ment of the shafts, which is simply a matter

of loosening bolts 20 and 86 and turning

plates 18 and 84 to the required position and
then' tightening up the bolts again, The
distance between the operative wheels may

be regulated to provide for the grinding of

different sized rolls by longitudinal adjust-

- ment of slides 17 and 33, more especially

60
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-slide 17, as already explained.

The object in making one end of what
may be termed the bed of the machine
higher than the other so as to slightly tilt
the operative surfaces of the wheels rela-
tively to the vertical plane, is to utilize
gravity to throw the weight of the, rolls
while being operated upon against the regu-

This -
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lating Wlheel., the grinding wheel being al-

ways placed upon the relatively high side
and the regulating wheel upon the relatively
low side.” This feature of construction is of
importance- in that partly throwing the

weight of the rolls against the regulating:
wheel insures constant and uniform rotation

of the rolls thereby and is an aid in securing
perfect and uniform grinding of the rolls,
scratching of the rolls and the grinding of
flats thereon being wholly prevented. The
rolls to be operated upon may be fed to the
machine in any ordinary or preferred man-
ner. In the present instance I have shown
carrier 12 pivoted; as at 41, in a slot in a
block or body 42 (shown as substantially in

‘the form of an inverted L) which is bolted

70 .
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or otherwise secured to a standard 48 having

both. vertical and lateral adjustment. The

carrier is locked at the most conveniént de-
gree of inclination for feeding the rolls by
‘means of a set screw 44. - ‘

45 denotes guides for thel rolls- which are
ordinarily made of sheet metal and are se-

cured to the body on opposite sides of the:
After passing the operative faces

carrier.

85
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of the wheels, the finished rolls drop into a

trough 46, secured to the inner end of the

opposite side of the center (which on that
side lie at a greater distance apart). The

“carrier, by which they are conducted. out-
- ward between the faces of the wheels on. the

95

rolls drop from the trough.into a chute 47

which delivers. them into a suitable recep-

tacle. - I _ .
" The standard is vertically adjustable in

100

ways 48 carried by a slide 49 which is itself -

laterally adjustable in' ways 50 upon the

frame-work. The vertical adjustment of

_the standard is effected by means of a screw

51 which is held against longitudinal move-
ment in a cross-piece 52 and engages the

105

slide. The lateral adjustment of the stand-. -

ard is effected by means of a screw 53 which
passes longitudinally through the slide, has
unthreaded engagement with cross pieces 54
and is retained-against longitudinal move-

ment. The lateral adjustment of the stand- -
‘ard-by means of the slide enablés the oper-.
- ator to correctly position the carrier. with
relation to the operative wheels and to pro- -
vide for different sizes of rolls and for
changes in thickness of either the grinding-

or regulating wheel or both. It is of course

necessary that the top of the carrier should:

be placed slightly above a horizontal line in-
tersecting the ax1al line of the wheels, and it
is obvious ‘that by raising the carrier the

amount of grinding action to which each =

roll will be subjected will Le lessened, as the

rolls will be drawn forward more rapidly.

In connection- with the vertical adjustment
of the stundard, the tilting adjustment of
the carrier comes into use. As the condi-

‘tions in grinding different rolls will vary it

110°
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‘is impossible to arbitrarily detérmine any

fixed height for the standard or inclination
of the carrier that will produce the best re-
sults under all-the varying conditions of
use. - In practice, I have found approxi-
mately the adjustment as to height of stand-
ard and inclination of the carrier indicated

in Fig. 4 to produce perfectly satisfactory

results. ,

The operation is as follows —As soon as
a roll is picked up by the operative wheels
the action is to draw the roll forward and
pass it through between the operative faces.
Tt will be noted (see Figs. 2 and 6) that the
operative face of the grinding wheel 1is
traveling downward and the operative face
of the regulating wheel is traveling upward.
As the surface speed of the grinding wheel
is much greater than that of the regulating
wheel it follows that the rolls being oper-
ated upon will be held down upon the car-
rier, will be rotated and will also be drawn
forward. The tendency of the regulating
wheel to hold the rolls backward is wholly
overcome by the greater surface speed and,
greater hold upon the rolls of the grinding
wheel. The regulating wheel however has
this very important function, in that it in-
sures constant and uniform rotation of the
rolls so that I am enabled to produce with
my novel machine, much more rapidly and
economically than has heretofore been pos-
sible, rolls of the very highest grade.

Having thus described my invention I
claim :— .

1. A machine of the ccharacter described
comprising a grinding wheel adapted to be
rotated at a relatively high speed, a regulat-
ing wheel adapted to be rotated in the oppo-

ing
site direction at a relatively low speed and a

carrier between said wheels upon which the -

rolls rest while being operated upon.

2. A machine of the character described
comprising a carrier for rolls, a grinding
wheel having an operative surface adapted
to rotate in the direction of the carrier at a
relatively high speed and a regulating wheel
codperating therewith and having an opera-

tive surface adapted to rotate in the opposite

direction at a relatively low speed, whereby
constant and uniform rotation, at a,_lower
surface speed than that of the ‘grinding

_ wheel, is imparted to the rolls while being
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operated upon.

3. A machine of the character described
comprising a carrier for rolls, a grinding
wheel adapted to be rotated at a relatively

high speed, and a regulating wheel adapted -

to be rotated in the opposite direction at a
relatively low speed, the operative surfaces
of said wheels lying in a plane cblique to
the vertical plane, so as to throw rolls being

operated upon toward the regulating wheel.

4. A machine of the character described
comprising a carrier for rolls, a grinding

2

wheel having an operative surface adapted
to rotate in the direction of the carrier at a-
relatively high speed and a regulating wheel
cobperating therewith and having an opera-
tive surface adapted to rotate in the opposite
direction atwa relatively low speed, the opera-
tive surfaces of said wheels lying in a plane
oblique to the vertical plane, so as to throw
rolls being operated upon toward the regu-
lating wheel. ' s

5. A machine of the character described
comprising a carrier for rolls, a grinding
wheel adapted to be rotated at a relatively
high speed, and a regulating wheel adapted
to be rotated in the opposite direction at a
relatively low speed, the axes of said wheels
lying obliquely to each other for the pur-
pose set forth and said wheels being pro-
vided with parallel operative surfaces.

6. A machine of the character described
comprising a carrier for rolls, a grinding
wheel having an operative surface adapted
to rotate in the direction of the carrier at a
relatively high speed and a regulating wheel
cobperating therewith and having an opera-
tive surface adapted to rotate in the opposite
direction at a relatively low speed, the axes
of said wheels lying obliquely to each other
for the purpose set forth and said wheels be-
ing provided with parallel operative sur-
faces. _

7. A machine of the character described
comprising a carrier for rolls, a grinding
wheel adapted to be rotated at a relatively
high speed and a regulating wheel adapted
to be rotated in the opposite direction at a
relatively low speed, the axes of said wheels
lying obliquely to each other and said wheels
being provided with parallel operative sur-
faces oblique to the vertical plane.

8. A machine of the character described
comprising a carrier for rolls, a grinding
wheel having an operative surface adapted’
to rotate in the direction of the carrier at a
relatively high speed and a regulating wheel
codperating therewith and having an opera-
tive surface adapted to rotate in the oppo-
site direction at a relatively low speed, the
axes of said wheels lying obliquely to each

_other and their operative surfaces being par- 115

allel and oblique to the vertical plane.

9- A ‘machine of the character described
comprising a grinding wheel adapted to be
rotated at a relatively high speed, a regulat-
ing wheel adapted to be rotated in the oppo-
site direction at a relatively low speed, and
an adjustable carrier for rolls, between said
wheels, pivoted to swing in the vertical
plane. , A

10. A machine of the character described
comprising a grinding wheel adapted to be
rotated at a relatively high speed, a.regu-
lating wheel adapted to be rotated in the

_opposite direction at a relatively low speed,

and means for adjusting the axes of said
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wheels relatively to each other in substan-
tially the horizontal plane. ,

11. A machine of the character deseribed
comprising a grinding wheel adapted to be

.5 rotated at 4 relatively high speed, a regulat- .

ing wheel adapted to be rotated in the oppo-

site direction at a relatively low speed, and

means for adjusting the faces of said wheels
toward and from each other.

12. A machine of the character described
comprising a grinding wheel adapted to be
rotated at a relatively high speed, a regulat-

- ing wheel adapted to be rotated in the oppo-

site direction at a relatively low speed,

15 means for adjusting the axes of said wheels

. relatively to each other in substantially the

- horizontal plane and means for adjusting

. the faces of said wheels toward or from each

other.

20  13. A machine of the character described
comprising a carrier for rolls, a. grinding
wheel having an operative surface adapted
to rotate in the direction of the carrier at a
relatively high speed and a regulating wheel

25 cobperating therewith and having an opera-
tive surface adapted to rotate in the opposite
direction at a relatively low speed, means for
adjusting the axes of said wheels relatively
to each other in substantially the horizontal

10

30 plane and means for adjusting the faces of -

said wheels toward or from each other.

~ 14. A machine of the character described
comprising a grinding wheel adapted, to be
_ rotated at a relatively high speed, a regulat-
35 ing wheel adapted to be rotated in the op-
- posite direction at a relatively low speed,
slides in which said wheels are journaled,
_oscillatable plates by which the slides are
‘carried, means for locking the slide and
40 means for locking the plates at any required

adjustment. . :
15. A machine of the character described
comprising a grinding wheel adapted to be
rotated at a relatively high speed, a regulat-
45 ing wheel adapted to be rotated in the op-

posite direction at a relatively low speed, a -

slide upon which the grinding wheel is jour-
naled, means for moving the slide and parts
carried thereby inward and means for limit-

50 ing the inward movement of the slide.

' 16. A machine of the character described
comprising a grinding wheel adapted to be
rotated at a relatively high speed, a regulat-
ing wheel adaptéd to be rotated in. the op-

55 posite direction at a relatively low speed, a
slide upon which the grinding wheel is jour-

" naled and which is provided with a rack, a

" pinion engaging the rack, a shaft carrying

. the pinion and also a hub, an arm extending

- 60 from the hub and means engaging the arm
~and acting to move the grinding wheel into

operative position. . g :

17. A machine of the character described

- comprising a grinding wheel adapted, to be
65 rotated at a relatively high speed, a regulat-

1,210,937

ing wheel adapted to be rotated in the op-
posite direction at a relatively low speed
and a carrier for rolls between said wheels.

18. A machine of the character described
comprising a grinding wheel adapted to be
rotated at a relatively high speed, a regulat-
ing wheel adapted to be rotated in the op-

posite direction at a.relatively low speed, a

carrier for rolls between said wheels, and
means for imparting vertical adjustment to
sald carrier. '

19. A machine of the character described
comprising a grinding wheel adapted to be
rotated at a relatively high speed, a regu-
lating wheel adapted to be rotated in the op-
posite direction at a relatively low speed, a
carrier for rolls between said wheels, and
means for imparting lateral adjustment to
said carrier. : ' .

20. A machine of the character described
comprising a grinding wheel adapted to be
rotated at a relatively high speed, a regulat-
ing wheel adapted to be rotated in the op-
posite direction at a relatively low speed, a
carrier for rolls between said wheels, and a
standard to which said carrier is pivoted. to
swing in the vertical plane, means for ad-
justing the standard vertically and means
for adjusting it laterally.

21. A machine of the character described

comprising a grinding wheel adapted to be -

rotated at a relatively high speed, a regu-
lating wheel adapted to be rotated in the op-
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posite direction at a relatively low speed, a -

carrier for rolls between said wheels, a stand-
ard to which said carrier is pivoted to swing
in the vertical plane, a longitudinal slide in
which said standard is vertically adjustable
and means for adjusting the slide. ’

22. A machine of the character described
comprising a grinding wheel adapted to be
rotated at a relatively high speed, a regulat-

‘ing wheel adapted to be rotated in the op-

posite direction at a relatively low speed, a

-carrier for rolls between said wheels, a stand-

ard to which said carrier is pivoted to swing
in the vertical plane, a longitudinal slide by

which the standard is carried, a screw for

adjusting the standard vertically, a set screw -
fqu(;l locking it and a screw for adjusting the
slide. »

23. A machine of the character described

comprising a grinding wheel -adapted to be

rotated at a relatively high speed, a regulat-

ing wheel adapted to be rotated in the op-

posite direction at a relatively low speed,

the axes of said wheels lying obliquely to.
each other and the operative faces of said
wheels being beveled, a carrier for rolls be-
tween the operative faces of said wheels and
a trough secured to the inner end of the car-
rier by which ground rolls are conducted
outward between the faces of the wheels on

the opposite side of the center. = - = _
. 24. The combination with grinding and
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regulating wheels mounted to rotate in op-
posite directions, of a carrier for rolls while
being operated upon and a trough which re-
ceives the rolls after they have passed the op-
erative faces of the wheels. :

95. The combination with grinding and
regulating wheels mounted to rotate i op-
posite directions, the axes of said wheels be-

ing set obliquely, of a carrier for rolls. be-

tween the operative faces of the rolls and a 10
trough attached to the carrier and extend-
ing outward between the wheels.
In testimony whereof I affix my signature
in presence of two witnesses. - IR
" LEWIS R. HEIM.
Witnesses:
H. W. MErapg,
E. M. Cuorver,



