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PATENT OFFICE

LEWIS B. HEIM, OF DANBURY, CONNECTICUT, ASSIGNOR, BY MESNE ASSIGNMENTS, TO

CINNATI GRINDERS, INCORPORATED, OF CINCINNATI, OHIO,

OF OKIO . :

- Appioation fled April 26, 1983 Serial No. 556,635.

.- This invention relates to grindfng and

" more particularly to centerless grinding. -

10

Oné of the objects thereof is. to provide
practical grinding apparatus which shall be
readily adaptable to meet changing condi-
tions of use. - '

_Another object is to provide grinding ap-
paratus in which the action is rapid and ac-
curate and the construction compact and
simple.

Another object is to provide dependable

. apparatus of the above nature adapted to per-

mit

variation of the shape of the resultant
product and yet maintain accurate grinding
action. v : .

Another object is to provide a simple and
practical art of grinding by which the effect
of the grinding action is under exact control.

Another object is to provide an art of the
above nature by which the shape of an accu-
rately ground article may be varied and yet
exact circular cross-section maintained.

Other objects will be in part obvious and
in part pointed out hereinafter. .

The invention accordingly consists in the
features of construction, combinations of ele-
ments, arrangement of parts, and in the steps
and combinations of steps, all as will be iltus-
tratively hereinafter described, and the scope
of the application of which will be indicated
in the following claims.

In the accompanying drawings, in which

is shown one of various possible embodiments

40

of the mechanical features of this invention:
Fig. 1is a plan of the same; ,
Fig.2isan end elevation partially broken
away; :
Flg’. 3 is a side elevation also partially
broken away; : -
Fig. 4 is a diagrammiatic plan illustrating
one stage of a grinding action;.. ,
Fig. 5 is a similar view illustrating a later

 stage;

6o

later stagc. _

Similar reference characters refer to simi-
lar parts throughout the several views of the
drawings. o S

Considering first the construction of the
apparatus features of this invention, there

Fig. 6 is a similar view illustrating & still.

A COBPORATION

GRINDING .

is shown in Fig. 1 of the drawings a grinding
wheel 10 and a regulating wheel 11. These
wheels are formed to provide suitable abra-
sive surfaces and are preferably of the hard -
form, such as emery wheels. The drivin
mechanism for these wheels forms in itsel
no part of the present invention, but it may
be noted that the grinding wheel is driven at
a high speed to give a rate of travel of its
peripheral surface best suited for grinding
action. This surface in the embodiment

shown travels leftward in plan as indicated

by the arrow and downwardly at its opera-
tive surface where it engages the work. The

-regulating wheel is rotated in an opposite

direction, by which it is, of course, meant
that its operative or active surface travels
substantially opposite the corresponding
portion of the grinding wheel. The chief
functions of the regulating wheel are to ro-
tate and feed the work, and it may be noted
that it is driven at a far lower speed than the
grinding wheel and preferably does not slip
to any substantial extent with respect to the
work which it contacts. It is set ata slight

T0
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angle with respect to the axis of the work, as

is indicated by its exposed surface 12, and
thus gives a component of its action on the
work in the direction indicated by the arrow
13, which feeds the rolls lengthwise along
their support hereinafter described. This
angle may be, if desired, varied to corre-
spondingly vary the rate of feed of the work
at a given rate of drive of the wheels~”
Positioned between the wheels 10 and 11
is a carrier or work-support 14 shown in end
elevation in Fig. 2 of the drawings. The

-80

work-support 14 is a flat piece of steel in-

serted between the pairs of flanges or webs 15
and 16 of a fixture or supporting member
17, which
by means of a screw 19 passing through a
slot 20.

front plate 21 of the fixture or supporting

member 17 which rests against the front of

the machine frame and being elongated thus
permits the fixture or supporting member
with its associated parts to be adjusted to the

right or left, having reference to Fig. 2 of

is bolted to the machine frame 18 -

“The latter slot is formed in the .
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the drawings, and locked in adjusted posi-
tion.

As the parts at both the forward and rear
side of the wheels are substantially identical,
except as hereinafter noted, those on the for-

ward side only, shown in full in Fig. 2, will .

be described in detail. :
~ The Work-supgort 14 is provided with an
upper surface which is inclined downwardly
toward the regulating wheel, as shown in
Fig. 2 of the drawings.” In this surface there
is. formed a recess, here shown as square, in
which is fitted a wear-strip 22 on which the
work rests. This ‘wear-strip of hardened
steel is adapted to support the work, and

upon its surface becoming worn it is readily

removable and reinserted after turning it 90°
to substitute an unworn surface. The work
23 is here shown as a succession of cylin-
9 drical rolls resting upon the member 22 and
guided as hereinafter described into a posi-
. tion between the wheels. When it passes
within the grip of the wheels, it is continu-
ously rotated in the direction of the curved
-arrow in Fig. 2 of the drawings and is thus
evenly and accurately ground by the grind-
ing wheel and meanwhile fed along the sur-
face and out from-between the wheels by
the thrust of the regulating wheel hereinbe-
-fore described. _ . ’
The inclined upper surface of the work-
- support results in the work being urged by
gravity against the regulating wheel and thus
evenly maintained in operative relation there-
to. TFurthermore, if there be a slight irregu-
larity in its surface, such as an outward pro-
jection, the latter upon engaging the regu-
lating wheel will force the work not directly
toward the grinding wheel but upward alon
the imflinedg surface 24 as well as rightwars
with respect to Fig. 2. This prevents the
- grinding wheel from cutting into the oppo-
site surface of the work every time such
irregularity engages the regulating wheel,
for the lifting by the surface 24 brings the
work opposite a more distant portion of the
grinding wheel due to its curvature, as indi-

cated at 25 in Fig. 2. Thus, the work as it .

passes between the wheels, even though it
‘originally has irregularities in its surface, is
quickly
axis by the-regulatingwheel and cut into true
shape by the grinding wheel, and it will be
seen that the action is self-correcting due to
‘the action of the.inclined surface 24 of the
work-support. R o .

Turning now to the method of mounting
the work-support 14 on the fixture 17, it is
preferably given a loose fit- between the
‘flanges 15 and 16 both: at the forward and
~ rear portion of the machine, as is indicated

- by thespace26. Itisheld snugly against the -

- flange 16 by means-of bolts 27 provided with
B Illluts . 28. . . N

N

erfected as it is rotated about its

As shown in Fig. 3 of the drawings, the-
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work-support member 14 is provided with a
air of inclined slots 29 through which the
olts 27 at the forward and rear end pass.

Although the upper surface of the work-

supFort is substantially horizontal, its lower

sur

cut in the fixture or supporting member 17.
Thus, if the work-support 14 were moved
lengthwise, its upper surface would rise or
fall according to its movement toward the
front or toward the rear of the machine, it
being understood that the front of ‘the ma-
chine is the left-hand portion” with respect
to Fig. 3 of the drawings.

Between the wheels the flange or web 16 is
much reduced in height, as shown at 82, and
is provided with a zero mark 33 coacting with
graduations 34 formed on the lower side of
the work-support 14. These graduations in-
dicate the diameter of the work which the
work-support is set- to grind. That -is, if
the work-support be slid to the right, having
reference to Fig. 8, its upper surface will fall,
thus permitting work of a larger diameter to
be placed thereon and yet contact at the
proper lines on the grinding and regulating
wheels. Conversely, if it be slid to the left,
its upper surface will rise, moving it into
position for grinding smaller work, all as

ace is inclined as indicated at 30 and:
rests against a similarly inclined surface 31

70
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illustratively indicated by the graduations.

It is to be understood that when the eleva-
tion of this work-support 14 is to be adjust-
ed, the nuts 28 are loosened, and after the
work-support 14 has been slid into its de-

100

sired position, these nuts are tightened. -

Thereupon the work-support will be depend-

ably held in precisely its desired adjustment.

Considering now the guiding parts shown
at thé forward side of the machine, under-
standing as hereinbefore pointed .out that
those at the rear are substantially identical, it
is to be noted that both of these guides 35
and 45 are adjustably mounted upon the
flanges or webs 15 and 16, as shown in Fig. 2.
The guide 35 is rounded at its lower end 36
to rock upon a shoulder 87 formed on fixture
17. The upper end of the guide is recessed
as at 38 to receive a rectangular wear-strip
39 of hardened steel, which 1s secured in po-
sition as by the screws 40. These wear-strips

105
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upon having their surface worn are readily .

removable and reversible to turn their inner

side outwardly and thus give a fresh surface-

for wear. Furthermore, as the screws 40

_are at the center of the wear-strip in an up-

120

and-down direction, the latter may be re- .

moved dnd inverted, thus giving two addi-
tional surfaces for wear. In this manner,
however severely the machineé may be used,
it will stand up for a considerable period
without the necessity for replacing parts.

125

The guide 35 is provided at its lower end -

with a pair of round-nosed gib screws 41
which determine its position with respect to

130
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15

. with respect thereto.

20
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the adjacent flange 15. If the guide is to

be set parallel to the work-support 14, the
rounded inner ends of the screws will project
equal distances from the inner surface of
the guide. However, as hereinafter de-
scribed, the guides may be set at inclination
with respect to the work-support, and this
setting is rendered secure at the bottom by
a suitable adjustment of these screws. In
other words, they form the fulcrum about
which the guides may rock or swing in any
desired plane. e

The above swinging movement is gained
from each guide by a single adjusting screw
42 provided with a narrowed head and hav-
ing the inner surface of the head rounded or
tapered as at 43 to: permit the guide to rock
This screw 42 is
threaded into the flange or web 15 and may be
set at any desired point to determine the out-
ward swing of the guide. 'The above adjust-
ment having been determined, the locking

“screw 44 positioned directly above the screw

25

30
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42 is tightened, and thus locks the entire
guide plate in its desired position.

The screw 42, it will be seen, tends to move
the guide 35 inwardly toward the flange 15
of the supporting member or fixture 17, and

hence toward the work-support 14. The

screw 44 above the screw 42, bearing against
the surface of the flange 15, tends to move
the guide 35 outwardly away from the flange
15 and from the work-support 14. By means
of the screw 42 the guide 35 is swung in-
wardly about its pivotally supported lower
portion 36, and by means of the screw-44 the
guide 35 is swung outwardly about its lower
portion 36. The screws 41 below the screw

.42, as well as the screw 44 above the same,

40

tend to move the guide 35 outwardly -away.

from the flange 15. By means of these
screws 41, the pivotally supported lower end
36 of the guide may be adjusted toward or

- away from the flange 15. Also’by threading

45

one of the screws 41 in and the other out, the
guide 35 is swung about a vertical axis extend-

" -ing through the two screws 42 and 43 and may
~ be securely locked in the position to:which

50

-itisswung. - The guide 35 may thus be swung

about a vertical axis and may also be swung

- about a horizontal axis through its lower

_portion 36. 3

55

"It will be understood
struction and adjustment is employed with
respect to the opposite guide 45 and also with
respect to the two guides at the rear of the
machine, as hereinbefore explained.

To the latter there is a slight exception in
the preferred construction of the rear guide
46, which, as shown in Fig. 3 of the drawings,

. is cut away, as at 47, to permit the finished

05 |

work to be removed laterally from the work-
support, if desired. N
The action of the above apparatus will, it is

that similar cofl-'

3

believed, in large part be understood from :
the foregoing.'

The parts are first set to grind the desired
diameter of work. First the height of the
carrier or work-support 14 is adjusted, as
hereinbefore described, to bring the work
up to the correct level. - The carrier or work-

support, furthermore, is adjusted to its prop-
er position between the grinding and regu-

lating wheels by adjusting the position of the
fixture or supporting member 17 by means
of the screw 19. The guides are thereupon
suitably adjusted, and, assuming that the
work is to be cylindrically ground, they are
brought parallel with the workrest by means
of the screws 41 and each guide adjusted to-
ward or away from the workrest to the de-
sired extent and locked in position by the
screws 44. In this action, it is to be under-
stood that the guides not only may be rocked
toward or away from the workrest, but may,

-if desired, be moved bodily by a suitable ad-

justment of the various screws. The several
guides thus positioned, the work is fed on
to the work-support between the forward

* guides and into the grip of the wheels. Itis

necessary to describe in further detail the
action of the wheels, but it may be noted
that the rolls are accurately ground and fed
out between the receiving guides in the rear
of the machine, from which they may be re-
moved either by being discharged lengthwise
or taken off laterally througi_the gap 47.

9
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The action on the rolls is not only self-cor-

recting during the grinding due to the in-
clined surface of the carrier, but due to this
inclination the rolls press evenly toward the
regulating wheel and against the left-hand
guides, having reference to Fig. 2 of the
drawings.

If desired, the gilides may be so pdsitidhed -

as to grind the work to other than a cylindri-
cal form. Such action to give a concave work

is illustrated in Figs. 2 to 4 of the drawings.

In these figures, the wheels 10 and 11 are at
the usual position, but the entering or for-
ward guides fit the work loosely and are in-
clined rearwardly to the left in plan, whereas
the discharging or rear-guides have an op-
posite inclination. Thus, as the roll enters
the grip of the wheels, as shown in Fig. 4,
it being understood that the inclinations are

“much exaggerated in these figures, the for-

ward end of the roll is only slightly ground,
but the depth of cut of the grinding wheel is
rapidly increased as the roll progresses into
the grip. That is, as it makes the turn from

106

110,

115

120

its direction in the forward guides to its di- -

rection when entirely between the wheels, its
central portion is cut away to a depth which
progressively increases until the center of the
roll is reached and thereafter progressively

.décreases. This action furthemore is repeat-

el as the-roll passes out of the grip into the
resr guides, as shown in Fig. 6 of the draw-.

125
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ings. . The ;Iegree of convexity, \the other

things being equal, is determined by the in-
clination of the guides with respect to the
work rest and any desired result may be ob-
tained. s

It will be obvious that by an inclination of
the guides in the reverse direction, that is,
with the forward guides adjusted to extend

. Tearwardly and to the right in plan,precisely

10

15

_objects of this invention -may be achieved,:

20

the opposite effect will be obtained and the
rolls will be ground into convex form. Fur-
thermore; this convexity may be varie(}‘%y
varying the inclination of the guides in a
manner similar to that above described with
respect to the arrangement of -Figs. 4, 5
and 6. . ,

It will‘thus be. seen that there is provided
apparatus by which the various mechanical

This apparatus is rigid in so far as its struc-

- tureis concerned and yet is given such a wide

25

40

45

50

~ed thereon, a guide mounted upon said sup-'

‘65

latitude of adjustability as to adapt it to meet
all conditionsof use and give a wide variety
in the desired results without departing from
an accurate adherence to the predetermined
form of the work. - ' S :
It will also be seen that there is set forth
an art which may be quickly and convenient-
ly carried on and by which the corresponding
objects of this invention may be achieved.
As various changes might be made in the
construction hereinabove set forth and asthe
art herein describ£ might be varied, all with-
out departing from the scope of this inven-
tion, it is to be understood that all the mat-

ter herein described as shown in the accom-

panying drawings is to be interpreted as il-
lustrative and not in a limiting sense.

I claim as my invention : .-

1. In grinding apparatus, in combingtion,

a work support, a guide, means supporting

said guide adjacent the lower edge thereof
and mounting said guide to swing about a
substantially horizontal axis toward and
away from said work-support, and means
adapted to lock said guide in the position into
which it isswung. B

2. In_grinding apparatus, in combination,
a supporting member, a work-support mount-

porting means adjacent said work-support,
means independent of  said work-support
tending to swing said guide toward said

supporting member, and means interposed

between said guide and said supporting mem-
ber tending to swing said guide away from
said work-support. :

3. In grinding apparatus, in combination,

a ‘work-support, a guide mounted adjacent

‘thereto to swing about & substantially hori-
zontz] axis adjacent its lower portion, means

adapted to adjust the position of said lower
portion in a direction away from said york-

|
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support, and méans addpted to lock $aid guide

in the position into which it is swung.

4. In grinding apparatus, in combination,
a supporting member, a guide mounted ad-
jacent said supporting member, a device tend-
ing to move said guide with respect to said
supporting member, and a pair of devices
positioned respectively above and below said

first device and both tending to move said

guide with respect to said supporting mem-
ber in a direction opposite to that in which
said first device tends to move said guide.

5. In grinding apparatus, in combination,
a supporting member, a guide, a pair of
threaded devices coacting with said guide,

-one of which devices is upwardly spaced from

the other upon said guide and each of which
devices tends to move said guide away from

70

3

80

said supporting member, and a threaded de- . -

vice interimediate said first two devices tend-

ing to move said guide toward said support- -

ing member.

;- 6. In grinding apparatus, in combination,
supporting means, a guide liaving its lower
portion agapted to rock on said supporting

85

means, means adjacent the lower edge of said -

guide adapted to adjust laterally said lower
edge with respect.to said supporting means,
and means interposed between said support-
ing means and said guide at a higher portion

~of said guide and adapted to hold said guide

in the position into which it is rocked.

7. In grindi'ng.apgaratus, in combination,

guide .mounted upon

su%porting means,
supporting means, & pair of devices in-

2
sal

dependently adjustable to swing said guide’

relative to said supporting means about a
substantially upright axis, and means adapt-
ed to lock said guide in the position into
which it is swung. o '

8. In grinding apparatus, in combination,
a work-support, a"guide adapted to coact
with work upon saif support, means adapt-
ed to swing the said guide about a substan-
tially upright axis relative to said .work-
support, means adapted to swing the said
guide about a’ substantially horizontal sxis
relative to said work-support, and means
adapted to lock said guide in the position

-into which it is swung.

9. In grinding apparatus, in combination,
work-supporting means provided with a

95

100

106

110

115

laterally inclined upper surface, a guide to- -

ward which work on said support tends. to
roll; and means adapted to adjust the posi-
tion of said guide toward and away from said
work-support and lock it in. adjusted - posi-
tion. e - :

10. In grinding apparatus, in corhbination,

a grinding wheel, a regulating wheel, means:

adapted to guide work into the g;‘(iip of said
wheels, and means acting upon said guiding
means at two points thereof adapted to vary
the inclination of said guiding means about
a substantially upright axis. o

5
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" of said wheels, and means adapted inde- -
pendently to vary the angular positions of

1,741,336

11. In grinding apparatus, in combination,
a grinding wheel, a regulating wheel, guid-
ing ‘means adapted to guide work into the
grip of said wheels, guiding means adapted
to receive the work as it passes from the grip

" each of said guiding means about substan-

10

15

20

25

30

" out of the grip of coacting grinding and.

1

40

‘45

50

tially upright axes.
12. In grinding apparatus, in combination,
a grinding wheel, a regulating wheel, a work-
support positioned to tend to urge the work
by gravity toward said regulating wheel, a
uide against which said work tends to move
ﬁy gravity, and means adapted to vary the
position of said guide about a substantially
upright axis. ‘
13. In grinding apparatus, in combination,
a grinding wheel, a regulating wheel, a work-
support, a pair of “substantially parallel
guides on opposite sides of said work-support
adapted to direct work thereon into the grip
of said wheels, and means adapted to alter
the position of said guides angularly with
respect to an upright plane through the axis
of said grinding wheel and. maintain their
inner surfaces in gubstantial registry with
the opposite portions of said grinding and
regulating wheels. = - B -
14. The herein-described art of grinding
which consists in forcing work as it travels

regulating wheels into a path laterally in-
clined with respect .to the direction which
it occupied while positioned midway in its
travel between said wheels.

15. The herein-described art of grinding
which consists in inserting work into the grip
of coacting grinding and regulating’ wheels
in a position in which it lies substantially.
within the plane of the axes of said wheels
and isinclined with respect to a plane tangent
to the operating surface of said grinding

wheel and perpendicular to said first plane. -
16. In a grinding machine, in combination, .
- a grinding throat including a grinding wheel .

and a regulating wheel, a work-supporting
member adapted "to receive work passing,
from said grinding throat, a pair of guid-
ing members mounted adjacent said work-

supporting member and positioned to engage ‘

and guide the work as it passes from said

- grinding throat, one of said guides being

- 55
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shaped to provide an opening for lateral pas-
sage of the work from said work-supporting
member after the work is fully removed
from the grinding throat. . o
17. In a grinding machine, in combina-
tion, a grinding throat including a grinding
wheel and a regulating wheel, means exterior
of said grinding throat for guiding work ax-
ially with respect to said grinding throat
_com(fmising a supporting member, a pair of
ides one on each side of said work-support-
ing member, said guides being mounted for

<

swinging movement about axes substantiall
parallel to the path of movement of the wor
to adjust said guides in a direction toward
and away from each other, and means for
swinging said- guides, -

18. In a grinding machine, in combina-

70

tion, a grinding throat including a grinding

of said grinding throat for guiding work
axially with respect to said grinding throat

_comprising a work-supporting member, a
“pair of guides mounted on opposite sides of

said work-supporting member, said guides
being mounted for swinging movement about
axes substantially parallel to the path of
travel of the work for adjustment of-said
guides independently toward and away
from each other, and means adapted to lock
said guides in the position into which they
are swung. - .

19. In a grinding machine, in combination,
a grinding throat comprising a grinding
wheel and a regulating wheel, means exterior
of said grinding throat for guiding work ax-
ially with respect to said -grinding throat
comprising a work-supporting member, a
guide mounted adjacent thereto adapted to
guide the work along said work-supportin,
member, means mounting said guide adapte
to permit adjustment thereof angularly about
an axis substantially at right angles to the
path of movement of the work, anf means for
moving said guide bodily-toward and away
from work-supporting member without al-
tering its angular adjustment about said
axis, :

a grinding throat comprising a grinding
wheel and a regulating wheel, means exterior
of said grinding throat for guiding work
axially with respect to said grinding throat

.comprising a work-supporting member, a

pair of guides mounted on opposite sides of
said work-supporting member, and means
adapted to swing both of said guides with
respect to said work-supporting member
about axes substantially at right angles to
the path of movement of the work and adapt-

20. Ina grinding machine, in combination,

.wheel and a regulating wheel, means exterior -

75
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110

ed to lock said guides in the position into - -

which they are swung. '

21. In a
tion, a grinding throat including a grinding
wheel and a regulating wheel, means for sup-
porting and guiding work axially with re-
spect to said grinding throat comprising a

work-supporting member provided with an’

inclined surface, supporting means provided

with an inclined surface coacting with said

inclined surface on said “work-supporting
member, said coacting inclined surfaces being
adapted to move said work-supporting mem-

‘ber transversely with respect to said grind-
ing throat when said work-supporting mem-

ber is moved lengthwise, means for moving
said work-supporting member lengthwise,

. qe . . . ‘118
rinding machine, in combina- -

129
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- and means for locking said work-supporting
member relative to said supporting means in
the position into which it is moved. '

22. The herein described art of grinding
s Which consists in forcing work into the gn]p -
of coacting grinding and regulating wheels
in a path laterally inclined with respect to
the direction which it occupies and follows
while positioned midway in its travel be-’
10 tween said wheels. o
In testimony whereof, I have signed my
name to this specification this nineteenth
day of April, 1922,
LEWIS R. HEIM.
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