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ASSIGNOR TO CINCINNATI GRINDERS IN-

CORPORATED, OF CINCINNATI, OHIO, A CORPORATION OF OHIO.

ROLL-GRINDING MACHINE.

Application filed June .9,

This invention relates to improvements in
roll grinding machines and has particular
reference to a machine for production of
arcuate or barrel shaped rolls.

One of the objects of the present inven-
tion is the provision of a production machine
of the centerless type for rapid automatic
grinding of what are comumonly termed
barrel shaped rolls for rvoller bearings or
the like, having a larger central than termi-
nal diameter.

A further object of the present invention
is the provision of a roll grinding machine
which shall be generative in its action, thus
tending to nwintain to a maximum degree
the efficient operation of the grinding wheel
and climinate the necessity of frequent tru-
ing present in ordinary form grinding.

Another object of the present invention is
the provision of a machine for production
of work of the general nature above mien-
tioned, which through utilization of a double
supply mechanism will perform substantial-
lv continuous grinding for the attainment
of machine production.

Other objects and advantages of the pres-
ent invention should be readily apparent by
reference to the following specification taken
in conjunction with the accompanying draw-
ings, and -it will be understood that T may
make any modifications in the specific struc-
tural details of the embodiment chosen for
purposes of illustration within the scope of
the appended claims, without departing
from or exceeding the spirit of the invention.

TFigure 1 is a front view of a machine em-
bodying my improvements.

Figure 2 is a horizontal sectional view
thereof.

Tigure 3 is a fragmentary view of the
main slide and .certain of the parts asso-
ciated therewith.

Figure 4 is a vertical section as on the
line 4—+ of Figure 1.

Figure § is a vertical section thirough the
magazine and aszociate parts as on the line
5—35 of Figure 3.

Tioure 6 is a gection on line 6—6 of Fig-
ure 5, and

Tigure 7 is a perspective view of the work
vest blade and support,

In the drawings the nuneral 10 designates
the base or bed of a machine of the general
centerless grinder type, having mounted
thereon the slide 11 supporting the grinding

1927, Serial No. 197,740.

wheel 12 disposed within the guard 13. In
and out movement of this wheel may be
effected through the mediuin of hand wheel
14.

The grinding wheel is formed with an
arcuate fuce 15 as clearly illustrated in Fig-
ure 2 for example, this face having a trans-
verse curve complementary or controgeneric
to that to be produced on the finished work
pieces 16.

It will be understood that in grinding of
barrel shaped work picces 16 as shown, that

it is impossible to pass these pieces directly

through a centerless grinder as is done in the
grinding of ordinary eylindrical vollers. The
purpose therefore of the present invention
is to provide a method of erinding such
rolls and an apparvatus for carrying out the
method whieh will facilitate the most rapid
and at the game time accurate production
thereof. In the attainment of this result the
bed 10 is provided with a guideway for the
slide 17, disposed in opposition to the grind-
ing wheel slide 11 and adjustable as by
serew 18 and hand wheel 19, This slide is
formed with a trunnion or pivot as at 20
for the oscillatable supporting plate 21 and
is further formed with the cam slot 22 with-
in which rides the actuating eccentric or
cam disk 23. ‘

The plate 21 is further provided with

ways 24 slidably supporting the regulating
wheel unit 25.
This unit as is shown in detail in Figure
includes a suitable self-contained actuat-
ing motor 26, coupled through a train of
gearing orv the like 27, with the transverse
shatft 28. This shaft has a drive sprocket 29
coupled by chain 30 with a sprocket 31 on
the regulating wheel shaft 82. This shaft
supports the regulating wheel 33 in opposi-
tion to the grinding wheel 12. Like the
grinding wheel the regulating wheel has its
face formed with a transverse groove or
curve as at 34.

In addition, shaft 28 is provided with a
Level wear 35 in turn meshing with gear 36
on shaft 87. This shaft bears pinion 38
driving gearr 39 of the oscillation controlling
shatt 0.

Shaft 40 is suitably journalled in the unit
and bears on its lower end the eccentric

Consequently, as the motor 26 is oper-
ated to rotate the regulating wheel it will
simultaneously impart a slow rotary move-
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‘mo wheel unit and work rest ]071141y ose
Jafed across the face of the grinding wheel

went to shaft 40 and eccentric 23. Since ec-
centric 23 just fits between the side wmis 41

and 42 of the slot 22, its 1omuon will cause
a lateral swinging movement of the plate 21

and regulating wheel me Lu;ouL trunnion %
as a center. The radius hrough which the
umt swings it will be 1111der< tood may be
arled by Dack and forth shifting of Fthe reg-
ulau 1g wheel unit. 25 on supporting plate 21
un'omrh actuation of -adjusting screw 43,
Consequently, a number of differvent radii
of 1'011 may be satistactovily produced on the
same niachine by different settings thereod
To permit of this adjustment it wiil be nots el
that intevmediate plate 21 is forme d w ith an
slongated slot 44 hrouah which shaft 40 ¢
Uunds. Additionally, the cam slet 23
uufncmnt length that dLbN(“L back and forth
adjustment of unit 25 may be made and ad-
ditionally thet the eccentrie 23 iy iu,eiv
rotate incontact with the ends mlot
29, Consequently, the rotation of member

b)

23 will impart a continuous swinging oi os-
cillatory-movement to the r uhtmg wheel
without ~effecting either the rotative drive

therefor or without tending to umpart any
in and out movement to sald whee

“in the ov dmm'y form of centerless grinder
a stationary work rest is provid ed and the
work is either fed axially along this work

rest as in the case of through ﬂ/\,d ori 1dulg
or vemains in fixed pOSI‘tIOd on the work rest
ag-in infeed grinding, the wheels ordinarily
being separated to permit of removal and in-
sertion of work pieces.

“The present invention, however, contem-
plates ‘U‘ZL‘UIUPGDL of the several advantages
of through feed. grinding in connection with
work vwhich has hitherto been considered im-
poss ﬂ)le to grind by such methods. In the
accompli ishment of this result there is se-
cured. to theoseillating plate 21 a work res L
support 45 having set into its upper end
work rest blade 46, This blade has termina
work engaging portions 47 and 48 for sub-
stantial engagement -with the ends of
worl piece being operated upon and has
upper “face provided with o combi nod a1
and angled recess 49.  The shape of thJs re-
‘CeEs as will prol abl“y be ‘)wu understood by
reference to Figures 4 and 7 is such that lon-
gitudinally it comcspm\dq substantiaily to
the arc of curva ture of the face of the Woﬂ'
and transversely it is inc mnod in the divec-
tion of the regulating wheel, so that the
weight of the work piece tends to urge the

i

/_n..‘

: voﬂ and hold it in contact with the “mml” k-

iﬂg wheel.

By co forming and 1
rest blade or u;)‘)oﬁ. a
placed on the surface 49
oaging members 47 and 48 and

\’.Hli ing fhe work
vork pilece may be
beiween the end en-
1 the reguint-

.

the end members insuring movement of the

into a suital lo container
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work piece with the 1 the shape and po-
sition of the rest produunn proper contact

;'if'h the groove d fuce of the regulating
Wu aud the oscillation causing a genera-

the propcr curve.on the work piece
sromaile maintenance of the de-
ved curve on ‘the face of the grinding
el, thus reducing to a minimuw the ne-
v of truing-operations on the grinding

gy be speeded up - as
ible, there is preterably mount-
iz;dix\g wheel slide 11 the paiy of
wnd b pm;(ctinh one each side

ey 5O ¢

ui' ‘dm perative edgc of the grinding wheel
and In ;ommn to overlie the recess in the
work piece when it has swung to one side or
the (,-'&sz' Leyond the grinding wheel.  This
velationship is most d’“n iy shown in Figure
6 from w]um i will be-noted that there is

pivoted to t 1e %1&@ of the magazine a retain-
ng im' 52 having o p(n"cion 53 projectable
into the path <>i novesnie: 1t of the worlk pieces
s the d({ ustable ebutment screw: 54 on'its
i {contacts with the side of the work
This fngev locks the series of rolls
mag:mm') m_amﬂ downward move-
ep

N
\/‘L

ﬂ_‘w .

except as respects the lowermost roll
- at the same time prevents any upward
overnent of the lowermost roll.

The purpose of this should be best 1pp(u'
ont by veference-to-Figures 4 and 5. - Lt will

here be noted that the work vest ‘.)1&(1@ and
support are drilled as at 55 to veceive the
'ﬁjoc"or rod 56, having the flattened head 57
at its upper end prevcnﬁn(‘) rotation thereof.

This head hes a reversely bevelled surface
58 disposed in ol,pommon to the .uwlcd top
of the work rest. Suitable nlechdm%m snch
as n cam track 59 with risers 60 and 61 may
be employed to impuart o vertical movement
to the ejector.

As the

Iy
b

g wheel carriage -and
wheel S‘.‘mw;; i‘o ot » or the u(hem rolier

62 on the lower end of'the ejector w ill con-
tact with one of the rivers, moving the ejec-
tor wmu‘ while at tthe hme ﬁmm'
53 will be '(u ojected to prevent rising move-
ment oi the series of rolls in the magarine,
while Jeaving the lowermost vell-free. "This
lowermost roll nowma Wy supported at the
base of the magazine as by lateh 68 will be
engaged by the bottom roll as it is pressed
upward on movement of the ejector. The
LOD]QMLd restraining wction of this lower
roll Mld the angle top 58 of the ejector will
exuse the lower ov completed work plece to
be la ter ally shifted as toward the left in Fig-
ure 5, off ihe work vest when it anay dvop
At the same fime
this movement of the work plece w dl engage

lever portion 64 of lateh 63, swinging it
outward :zaznmt spring 65 and releasing “the
lowermost work piece. As a result this
work piece will tend-to drop down beyond
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the completed work just being ejected and
below latch 63, so_that when the ground
work plece 18 e]ected the new work piece will
be in posmon on the worl reat blade between

members 47 and 48 for grinding on the re-

verse stroke. At the 1ncept10n of the re-
verse swinging movement the rest and roll
will be carried : away from the position shown
in Figures 5 and 6 and at the same time
serew 54 will be disengaged, so that spring
66 may veversely vocls the arm and release
the volls in the magazine, their downward
moveient Dbeing limited as indicated by
lateh 68,

In the operation of a machine of this
type the grinding wheel is rotated at a high
rate of speed for e\ample five thousand feet
surface speed per minute for the grinding
and in a direction toward the work rest
blade as indicated by the arrow in Figure
1. At the same time the regulating wheel
which is disposed in opnomtlon to the grind-
ing wheel is rotated with its oper ative sur-
face mov ing upwardly at the point of en-
gagement with the work as is also indicated
by a suitable arrow. The oscillating regu-
lating wheel carriage is so positioned that
it carvies the work hack and forth across
the face of the grinding wheel at the arc
of curvature to be reproduced on the finished
work. This oscillafory movement is im-
parted through interengagement of the ec-
centric 23 with the w alls 41 and 42 of the
control slot in slide 17. This movement will
generate the desived carvature on the roll,
nmmtalmno the surface of the grinding
wheel in proper condltlon for Lontllluom

erinding without lability of grooving or
the like, or undue blml-mg down of the

wheel at certain points as is liable to oceur
with a diréet infeed grinding operation
where the engagement of various work
pieces with the grinding wheel ‘is dupli-
cated.

Tt will further be noted that in operation
upon each lateral oscillation or swinging of
the regulating wheel a completud work
piece Is S automatics ally discharged and a new
piece correspondingly mto.natxmlh fed 1nto
the grinding throat, so that the machine is
snbstantmﬂy contintous in its operation, in-
suring maxunum output.

I claim —

1. A roll grinding machine of the center-
less type, mcludmo opposed grinding and
regulating wheels and an intermediate work
rest, the onndmo wheel being formed with
a u(msvelse]y curved surface to be repro-
duced on the work, and means for impart-
ing a joint swinging movement to the regu-
lating wheel and work about the center "ot
cm vature on the face of the grinding wheel.

A roll grinding machine of the charac-
ter clescubed mcluchno a grinding wheel,
an opposed 1e0u1f1t1no “wheel and an inter-

8

mediate work rest, and means for swinging
the regulating wheel and work across the
face of the grinding wheel to generate the
dosiw d longitudinal curve on the work.

3. A grinding machine of the centerless
type, mdudmg a grinding wheel, a regulat-
ing wheel and a swinging carriage for the
eoulallnn wheel, means “for swinging the
lenulaunn wheel carriage, a work rest mov-
able therewith for supportmo work in the
throat between grinding and regulating
wheels and means for terminally engaging
the work fo insure synchronous movement
of the work and work rest.

4. A centerless grinding machine, includ-
ing a grinding wheel, an opposed regulating
wheel and an intermediate work rest, maga-
zines dlsposul at opposite sides of the Ollnd—
ing wheel, means for shifting the lurulatlno
wlheel and work rest in an arcuate path con-
centric with the face of the grinding wheel,
an automatic means for dlschuomg a fin
izhed work piece and replacing it with a
pwge to be ground from the magazine at

each stroke of the regulating wheel.

5. A centerless grinder of the character
described, including a bed or support, a
grinding \\hw adj ustauly mounted thereon,
said ﬂllndlYl“ W \001 having a transversely
(~111\ul ])c'lpheml uperatlve face, a regulat-
ing wheel unit mounted for arcuate swing-
ing movement on the bed and disposed in
opposition to the pmiphmy of the grinding
wheel, and means for swinging the rurulat-
ing wheel transversely of the opera’mve face
of the grinding wheel.

6. .\ centerless grinder of the character
described, including a bed or support, a
grinding wheel ‘ul]ust 1bly mounted thereon,
said oumlmo wheel having a tlans\*elbelx
curved pulphoml 0] serative tace, a regulai-
ing wheel unit 1“01111(0(1 for arcuate swing-
ing movement on the bed and disposed in op-
p(mhou to the periphery of the grinding
whee!, means for swinging the 100u]atln0
wheel transversely of the operative “face of
the grinding w md, and means movable with
the re 'mlfﬂmo wheel for supporting a work
piece in the throat hetween ihe grinding and
regulating  wheels during said swinging
niovement,

A centerless grinder of the character
dezeribed, including a bed or support, a
grinding wheel adjustably mounted thereon,
said grinding wheel having a transversely
curvnd pert; )le oper ative face, a regulat-
ing wheel umt moun{(‘d for arcuate swing-
ing movement on the bed and disposed in
opposltlon to the periphery of the grinding
wheel, means for swinging the I‘efruhtlnv
wheel transversely of the oper‘ltn‘e face of
the grinding wheel, means movable with the
regulating wheel for supporting a work
piece in the throat Letween the grinding and
regulating wheels during said swinging
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nmvemom7 and means for shifting the grind-
ing wheel toward and from the | 1eouiatm
Wheel.

8. A centerless grinder of the character
described, including a bed . or support, a
grindh wheel (4|mtably mounted thereon,

i inding wheel having a transv lrsdy

fcm\‘m p'ﬂ'mheral oper‘ltlve face, a regulat

ing wheel unit mounted for arcuate swing-
ing movement on the bed and disposed in

olmoaltlon to the periphery of the grinding
wheel, means for swinging the 1'00111411110'
wheel trans sversely of the operative “face of
the grinding wheel, means movable with the
regulating  wheel for supporting a work
pmco in the throat between the grinding and

regulating wheels during said swinging
JIlovem'\‘it means for %h]itmn the ormdmﬂ
wheel toward and from the reﬂuh ting
wheel, and means for varying the r adius of
ST mﬂmo movement ¢ fthc regulating wheel.

6. A roll orinding machine of the charae-
ter do Ll‘lbn(, mdudma a rotary grinding
wheel -and an oppose ed regulating wheel
shiftable in an arcusate pa th trensversely of
the face of the grinding wheel, W d eans
for varying the radius of the path of shift-
ing movement of the regulating wheel.

10, A voll grinding machine of the char-
acter described, 1110111(11*1‘_ a rotary grinding
wheel and - an opposed e ,Lz,nlzmng wheel

shiftable in an arvcuate path transversely of
thie face of the wm(hnfr svheel, means for

varying the radius of the path of shifting
movement of the regulating wheel, and ad-
ditional means for qdjusmb]._f; rarying the
sepal "mo*l of said wheels.

il. A roll grinding machine of the char-
neter cLeMUde including a rotary grinding
wheel and an  opposed *eouluunw wheel
mh,ﬁallu nan arcuate path tra nsvcrsely of
the face of tha grinding wheel, means for

wing the radius of the pmh of shifting
movement of Lhe regulating wheel, work &uPn
P(‘l” hg means shitfable with. the looul ting

ieel and adapted to project into the throat
1) stween the grinding and regulating wheels,
and means for mtomatxcfuly Q]ectm(r a work
mw at the limit of movement of the regu-

l “10 wheel in one direction.

A roll grinding machine of the cmn
‘(er‘ describot mdurhncr a rotary nrmcmg
wheel and an c}“vosm? waul 1ting wheel shift-
able in an arenate path uanm/msuh of the
ol the oriz 1(‘1110 wheel, means for vary-
th el adius of the path of shifting move-
ment of the ‘remﬂ ating wheel, work support-
ing means shiftable with the regulating
wheel and ‘11310(1 to project into the throab
between L 1 orinding and regulating wheels
means for autonntmaﬂy e;edmu o work
picce at the limit of movement of the regu-
lzv ing wheel in one direction, and means for
xumm'mml]y supplying a new work piece

~and

‘the

54,089

to the rest prior to the return stroke of the

Qulrmnf’ wheel.

13. A centerless grinding machine, includ-
ing a bed ox snppmt, a Hundnm wheel car-
vied there by, a slide mounted on the bed ad-
jacent the Ormdmg wheel and providing a
translatory pivot, a regulating wheel unit

upp ted above the 511(10 and oscillatable

about the pivot. and reciprocable relative to
ﬂ pivot, and means for automatically im-
parting one of said movements fo the regu-
“LUH“ Mml unit. :

4. A centerless ovinder for the production
of nen-cylindrical l\odlcs. including a grind-
ing wheel and an opposed reg uiatmo Wheel
a work support as ssociated with the Tegu-
lating wheel, and means for %neratwely
sh Litmo the 105,111](1LJ110 wheel and work. rest
transversely of the face of the grinding
wheel to control the generative pr oduction of

work )_1'\,(,05 by the gumhngwlmd.
15. In a machine of the character - de-

scrmcd, the combination with a bed or sup-
pmt of a regulating wheel unit mounted
thereon, bearing a wvuhtlnn wheel, a prime
mover carried by the unit, a reglating wheel
thereon, connections botweea the - prime
mover and regulating wheel for rotating the
ha@', means for nnp(u'tmo an -ucuate
vinging movement to the regulating wheel
“additional connections between the
prime mover and. said means for actuating
the latter.

16. A centﬂl esg grinder of the character
deser med including o bed or support,
grinding “wheel carried therel by and having
t ansversely curved peripheral operative
face, a regulating wheel unif carried by the
bed in oppumt‘ n to the grinding -wheel
and including a regulating wheel 1 and a work
support, means for oscillating the regulating
wheel across the face of the or mdmw wheel
in.a path eoncentric with the. transverse

arvature of the grinding wheel -face and
nnyond the lazeral limits ther gof, and. means
for automatically ejecting a comp]eted work

spiece and cubst Huuno a work piece to be
-ground as the 1

eaalatuw wheel swings be-
y(‘nd the lateral face of the grinding Whee]

17. Tna machine of the character . de-
scribed, the combination with a bed or sup-
port, of a grinding wheel carried thereby,
having tr msvorsdy curved operative ‘face,
a vegulating wheel unit, means intermediate
regulating wheel wnit and bed s support-
ing the unit for ar Cuate oscillation travs-
versely of t 10 operative facerof the grinding
wheel, mea s for adjusting the centor of 0s-

cillation W lth respect to the grinding wheel

0“164
ulating wheel unit with
ter of o%dlz’ztnm, B

Tn testimony whereof I-affix my signature.

GEORGE W. BINNS,

additional means for adjusting the reg-
respects said cen-
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