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2 Claims

This invention relates to apparatus for:the
surface grinding of parts, and aims to. provide
an apparatus which . will. accurately grind with
greater rapidity than apparatus heretofore em-
ployed for similar purposes.

For the type of grinding for Whlch my present
apparatus is designed, it has been. customary to
employ a grinding. wheel.of the cylinder or ring
type presenting .one or more.concentric grinding
surfaces across or relatively to which the work
being .ground was moved as the wheel- was
revolved. In some instances the abrasive of.the
grinding wheel, instead of being.formed in one or
more continuous rings, was made of ‘a group of
segments carried in.a.chuek and spaced:apart so
as .to afford clearance between ‘adjacent . seg-
ments. The segmental type: permits the escape
of coolant between -adjacent segments and: is
believed to run cooler and cut more freely than
the continuous ring type. i

My present invention is an improvement upon
the segmental type of grinder in that the ab-
rasive grinding elements, corresponding in spac-
ing to the heretofore mentioned segments, con-
sists each of an individually rotatable element:of
any desired shape, such-for instance as a cylin-
der or ring. A plurality of these elements are
mounted -upon a.spindle carried on a revoluble
head, so that the elements revolve in an orbit or
orbits concentric with the spindle axis while they
simultanecusly rotate -about- their respective
axes. This spacing of the elements, together
with their orbital revolution in conjunction with
their individual rotative- movements, produces a
grinding action which is highly efficient and
rapid, while at the same time the elements are
maintained in a workably cool -condition due to
the air circulation around and between them.

In addition to the revoluble and individually
rotatable abrasive elements above mentioned, my
invention contemplates the employment of a sur-
rounding continuous abrasive wheel of the cyl-
inder or ring type having its grinding face in the
same plane as the grinding faces of said. in-
dividual elements. - This large solid wheel'is de-
signed to receive the initial pressure of the work
and the individual elements will continue with
the grinding in the same plane as the work is
passed across the face of the.tool as a whole.

Other objects and advantages of the invention
will be apparent as the same becomes better un-
derstood by reference to the following description
when considered in connection with the accom-
panying drawings.

Referring to the drawings,
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Fig. 1 is a broken side elevation of one type of
‘apparatus -embodying my: invention; L

Fig. 2 is a fragmentary longitudinal sectional
view through the grinding apparatus per se; ..

Fig. 3.is an end elevation looking toward the
left at Figs. 1 and 3; :and ..

Fig. 4 is'a. sect1ona.1 view on the line 4—-—4 of
Fig. 2.

My improved grmding apparatus xs capable of
incorporation in grinding ;machines-of. various
types and designs. . Merely for the purpose of il-
lustrating the principles of my invention; I have
here illustrated the same. as embodied in a very

© . simple type ‘of machine consisting. essentially’ of
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a-bed or base 5 upon which is mounted an elec-
tric motor 6 having an extending shaft or spindle
1 contained in @ supporting housing -8 projecting
from the motor and equipped with suitable bear-
ings, such as ball bearings, 8.in which the spindle
is journaled. :

‘The grinding apparatus per. se. of my. inven-
tion is carried by .and:is rotatable with the spin-
dle.- As -illustrated, the..end. portion {{:of the
spindle is tapered to snugly fit ‘the: tapered bore
12 of a head 13 wheh is locked on the spindle
by a ' nut I4 and lock washer 15 and is:locked
against rotation relatively to the spindle by’
a key 16. e

The head which is circular in form, is prov1ded
with g series of axially extending bores or open-
ings 1, each adapted to receive a spindle hous-
ing 8 which is secured in position by a plurality
of fastening bolts 19.. Each spindle housing (8
carries a plurality of sets of ball bearings 21 in
which ‘is journaled a spindle 22 upon the inner
end of which a pinion 23 is mounted and to which :
it is rigidly locked by a key 24 and a lock nut 25.

Upon the outer end of each of the spindles
22 there is fixedly secured by suitable means an
abrasive element 26 here shown as of hollow cy-
lindrical form presenting at its outer end an an-
nular or ring-like grinding surface, although my
invention contemplates the employment of a
solid block of abrasive of any desired shape other:
than circular. -A ring 21 secured to the housing
{8 by a plurality of bolts 28 serves to retain. the
various parts in assembled relation. Each ab-
rasive element 26 of whatever form or shape is
mounted in a well known manner upon an. an-
nular base 29.

Upon. the marginal portion of the head face
13 surrounding the spindle housing 18 there is
mounted a large annular abrasive member. 3(
provided with a metal ring 32 which is secured
to the head 13 by a series of bolts 33. . The outer
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edge which constxtutes the grinding face of this
member is disposed in a plane perpendicular to
the spindle T and spindles 22 which includes the
grinding faces of all of the abrasive elements 26.

For some types of work the spindles carrying
the abrasive elements 26 may be permitted to
rotate freely under the influence of the revolving
head and the work contacting, the. elements.
When such. is ’thﬁ case the elements may or:may
not rotate in unison as they revolve with the

head. ' In some instances, however, it seems prefs.

erable to positively control the rotation of the

their individual axes at a common and uniform

speed. 'In the form of apparatusihere-illustrated.
provision is made for thus positivély rotating and:

controlling the elements.
now be described,

This constructmn will

The end cap 34 of the spmdle bearing. housino:.

8 is secured thereto by a series of bolis 35 and
is shiaped:so-asto beidisposed between’ this ista-
tionary housing:and’ the rotating head 3. A
ring:geari38iis secured to-the -endcap 34: by a
plurality.of bolts 37 5o that it is:disposed - coricen=
trically »with :the-main: spindle 1 in: position to
mesh with and impart retationsto: the pinions:23
as ‘they, together -with ‘their respective :spindles
and attached. abrasive elements are revolved

gbout the axis«of tthe spindle 7 :upon-. rctation of ‘

the head 1 3:with the spindle.-

< Arcylindrical ‘protecting-guard: 38 is carned by
the:stationarybearing cap:34drm-positionite sup-
round: and guard: the- grinding imember 3t, ‘and
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' plane perpendicular to the axis of the main spin-
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this guard may-be: adjusted dongitudinally .of the

spindle:to-dispose its otiter -edge in:desired rela-
tion‘to the plane:of the cuttingfaces of the abra-
siveuelements by suitable :adjusting ‘mechanism
including:a hand wheel39.:

- In‘operation’ithe ‘main- spindle 7' is:rotated oy
the motor 6 so as to rapidly revolve .the:head. 3
carrying with it:the largeannular:grinding:mem-
ber;3F-and ithe -plurality «of smaller grinding «ele=
ments 28 ‘The clements-286,.as they:are revolved

about:the:axis of the: spmdle Tiwith thethead i3,

are leither individuslly freely rotatable or- are
simultaneously-rotated; each about tts individual
spindle: axis by:reason of the driving engagement
of the pinions 23 with the stationary ring:gear-36.
The-grinding -apparatus, therefore; presents’in a
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dle & large circumferential ring  grinder sur-

.rounding & series of individually rotating grind-

ing elements,- all revolving concentrically with
the large ring grinding member. The work to be
ground is. passed across the face of the abra-
sive elements, contacting first the grinding face
of .the_large._grinder and..thén .successively the .
:small rotating sgrindeérs. . "The :grinding action
of the individually rotating and simultaneously -

.revolving abrasive elements. is very rapid and ef-
“Ficient and the spacing of these elements permit-
abrasive elements and cause them to:rotgte -onz. .

‘ting the-circulation of coolant enables the ap-
paratus as. a.whole.to operate at a lower tem-

‘perature and ‘much-more efficiently than with the

‘solid-grinders or:the segmental grinders hereto-
fore employed;

“Thesstructural details illustrated and described
may obviously be varied within considerable lim-

‘its within the scope of my invention as defined in

‘the following claims..

Iclaims:
1 Agrinding:gpparabis; comprising -asrotatable
spindle;.:a thead fixed on said ‘spindle, ‘a<hollow
cylindrical abrasive .member: mounted on -said
‘Jead ‘concentrically :with: said:spindle; a plurality
of "individually :rotatable abrasive elements- car-
Tied by said head’ within the:-confines of said
‘member, and means:for imparting individual ro-
tattonto said ‘eleéments: upon revolition: of said
‘elements ‘with -the head“about ‘the axis-of 'said
vpmdle s

-2:. e grinding appargtus; the- combination
uf ‘airotatable ‘head, a plurdlity of ‘spindle bear-
ing housings ‘mounted on-said head; a gpindle ro-
tatably ‘mounted in -esch ‘of “said housings, said
spindles being disposed parallél with the axis of
yotation:of said head;-aniabrasive element mouni-
ed: upon eachof sald spindles,-a. pinion mounted
upon- each spindle, a stationary-gear ring -mesh-
ing withrsaid pinions, an-abrasive member mount.
ed” upon-said head and encircling-said abrasive
eléments, .and ‘means for -revolving’ said head to
thereby efféct: a.»sxmultaneous revolution of said
elements ‘aboutia: commion axis:and an individual
rotabion - of “each element about - its respectwe
spindle:axis: ‘
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