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12 Claims.
1

This invention ‘Telates generally to -centerless
grinding and ‘particularly to ‘apparatis for the
centerless abrading or ‘c¢utting of ceramic bodies.
While the apparatus of the present invention
is especially suited for use with ‘ceramie bodies
and will be so -described for purposes of illus-
tration, it will be evident that the inverition has
wide application inthe centerless grinding art.

The manufacture of coil forms and-other:cyl-
inder-like ceramic bodies for use as the insulat-
ing medium in radio coils and like applications
has presented problems of unusual difficulty.
Such bodies are-generally fired before being used
and in this condition are too hard ‘and brittle
to be abraded effectively. They must therefore
be cut or abraded to the desired shape before
firing ‘while -still in a relatively soft state. At
this stage a ceramic blank is easily chipped, thus
making it impossible o grind the -blank on a
normal centering lathe. Resort has -therefors
been had to centerless-grinding ‘for profiling and
cutting ceramic blanks.

The primary object of the ‘present invention
is to provide improved dpparatus for the center-
less grinding of -cerdmic blanks by which blanks
can be profiled and cut to the desired ‘shapes
withouit chipping ot ‘other breakage.

Another object of the inverition is to provide
improved apparatus for profiling and ecutiing
ceéramic ‘blanks which ¢gn be ‘adjusted for han-
dling blanks ‘of ‘different ‘Size.

A further object of the invention ‘is to provide
improved apparatus for profiling and.cutting ce-
ramic blanks which is @utomatic in opération
and ‘capable of handling blanks of uniform ‘size
as a continuous process.

Other objects and features of ‘the invention will
appear hereinaffer in ‘the detailed description,
be particularly pointed out in the appended
claims and illustiatedin the accompanying draw-
ings in which:

Figure 1 is a side elevational view -of a pre-
ferred embodiment of the invention showing
the abrading apparatus mounted on a suitable
support.

Figure 2 is an enlarged isometric view of the
abrading apparabus.

Pigure 3 is an enlarged side -elevational view
showing the details of ‘construction of the blank-
supporting drum and abrading wheels.

Figure 4 is a vertical sectional view taken along

the lines 4—4 of Pigure-3 with portions broken
away and shown -diagrammatically.

Figure 5 is a vertical sectional view taken along
the lines 5—5 of Figure 3.
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Figure 6 ‘is ‘an enlarged isometric view of the
central :portion ‘of ;Figure 2 illustrating in more
detail the -operation :of the apparatus.

Referring now in:detail to the drawings illus-
trating a jpreferred -embodiment of the inven-
tion, in which like reference characters des-
ignate like parts, numeral | ‘designates-a suitable
table ‘or stand ‘towhich is attached a base or
frame 2. Mounted onthebase area pdir of sup=
porting ‘members or uprights 8 spaced longitu=-
dinally -of ‘the frame, egeh preferably ‘comprising
a pair of laterally :spaced perpendicularly dis-
posed ‘pillars 'or posts 3a. ‘Adjacent the upper
ends of the posts and vertically adjustable rela-
tive thergto are a pair:of collars 5 housing suit-
able bearifigs 6 in‘which are carried the abrading
wheel -shiaft or axle 1, ithe latter mounting one
oi'more abrading wheels. 8. This:shaft is-adapt-
suitable ‘motor 9 hrough :a belt or other con-.
nection 0.

Mounteéd :on ‘the posts ‘4 ‘between the ‘abrading
whegl shaft T :and the base -and also vertically
adjustable relative 4o ‘the Pposts are collars 14.
housing ‘Suitable bearings 12 in which are jour=
naled i ‘work-supborting shaft or axle 3. "This
shaft is ‘@isposed Wenedth ‘and parallel to the
abrading wheel shaft Tand intermediate the up-
rights 3 carfies o ‘drwm ‘6r cylindrical carriage or
cage (4 wWhich I8 kejed ‘or dtherwise affixed 'to
the sHaft ‘and rotatable thérewith.

As shown in thé-drawings, the ‘cage 14 may be
formed by ‘attacliiig, by keyiiig or otherwise, to
the work-supporting shaft 13, ‘a pdir of spaced
hubs 15, edch ‘edivying and formed integrally
with: a star wheel (8. The péripheries of both of
the star wheels (6 ‘are slotted to provide a plu-
rality ‘of jpairs of spaced alighed slots {7. Each
of ‘these pairs of slofs is :adapted to receive -or
seat bearings I8 in which-are.journaled the ‘ends
of the work=holding:spindles, rollers or shafts 19.
These ‘spindles, ‘which form the outside -of the
cage 14, are mounted parallel to the axis of the
work-supporting ishaft 13, @and ‘designed to op-
erate gdjacent to ohe another in such a manner.
as to eccentrically ‘or exteriorly support a ce-
ramie blank indieated diagrammatically at 26.
The spindles may be secured -or held in the slots:
I'T by sblit ‘bands 21 or-otheér ‘suitable ineans en-
cireling the ‘star wheels 16 and enclosing the
bearings I8. -

The spindles 19 are adaptedto carry the blanks
290 into ehgagemeit with the :abrading wheels 8
and hold-or Support:the blanks.as they are cut or
profiled. This they -accomplish by rotating with’
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. 3
the work-supporting shaft 13. At the same time
it is essential that the blanks be rotated during
the period in which they are in engagement with
the abrading wheels 8. To perform both of these
functions the spindles must rotate simultaneous-
ly about their own axes and the axis of the drum.

To obtain rotation of the spindles independ-
ently of the rotation of the shaft 13 there is pref-
erably provided a sun gear 22 mounted and free-
ly rotatable on the shaft I3 adjacent one end
of the cage 14. The sun gear is positioned to
engage planetary gears 23 affixed to the ad-
jacent ends of each of the spindles 19. The sun
and planetary gears together form a gear train by
which all of the spindles can:be rotated in the
same direction and at the same speed independ-
ently of the rotation of the shaft 13.

The supporting shaft 13 is rotated by attach-
ing to one of its ends, outwardly of the uprights
3, a worm 24 adapted to enmesh with a worm
gear 25, the latter being driven through a sprock-
et and chain 26 or like connection by suitable
motor 21. Actuation of the sun gear 22 by which
the spindles are independently rofated may be
accomplished by providing on its hub 28 a sprock-
et or spur gear 29 connected by a chain 30 or a
like means to a suitable motor 31. The abrad-
ing wheels 8 and spindles {9 are preferably ro-
tated in the same direction and the cage (4 and
the sun gear 22 in the opposite direction, the
abrading wheels at relatively high speed, the
drum at a comparatively low speed and the sun
gear actuating the spindles at a speed greater
than that of the drum in order to impart the re-
quired independent rotation to the spindles.

While it is possible to support a ceramic blank
directly on the spindles 19 there are preferably
provided spaced collars, discs or rollers 32 on
each of the spindles on which the blanks are di-
rectly supported. To ensure that the blanks re-
main seated on their respective pairs of spindles
as they approach and engage the abrading wheels
it is desirable to provide work-holding fingers 33
adapted to engage the ceramic blanks during
this portion of their travel. These fingers may
be attached to the uprights 3 by appropriate
means such as the hanger 34, the latter pref-
erably being swingably attached to collars 4 car-
ried by and vertically adjustable relative to the
uprights 3 to enable clearance between the fin-
gers and the spindles to be adjusted to accom-
modate blanks of different size.

The ceramic blanks from which the final coil
forms or other insulating bodies are formed may
be fed to the abrading apparatus by hand or from
an appropriate feeding trough. In either case
each blank is deposited on adjacent spindles just
prior to the time when the latter enters the arc
included by the fingers. ‘The blanks are con-
tinucusly fed into spaces between adjacent spin-
dles as the latter reach the feeding point. After
the blanks have passed under the abrading
wheels and there have been profiled and cut to
the desired configuration and size, they drop off
into the outlet chute 35 which may be attached
to the hanger 34 supporting the fingers 33.
Through this chute the formed bodies are led
from the apparatus.

As previously mentioned, both the abrading
wheels 8, the fingers 33 and the drum 14 are in-
dependently adjustable vertically on the uprights
3. Thus the apparatus is enabled to handle
ceramic blanks of different sizes and make cuts
of different depths by adjusting the abrading
wheels and fingers vertically relative to the drum
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to provide the desired spacing therebetween. In
the illustrated embodiment the two abrading
wheels in the position shown are set to cut a
blank to a particular length. Any desired pro-
filing or variations in cutting can of course be
obtained by changing the sefting as well as the
number and configuration of the abrading wheels.

In addition to the vertical adjustment it may
also be necessary to vary the speed of rotation
of the drum with different size blanks to afford
time for the abrading wheels to complete their
profiling and cutting. As has been pointed out
heretofore, sufficient time for these operations
will normally be allowed by turhing the drum at
a low speed relative to that of the abrading
wheels. However, in some instances it may be
desirable to cause the drum to dwell as each
blank reaches abrading position, in which case
an appropriate time-controlling device 36 can
be attached to the apparatus to cause the drum
to stop at predetermined intervals. The other
rotating members of the apparatus, the spindles
{8 are rotated in the same direction as the abrad-
ing wheels 8 and at such relative speed that the
peripheral speeds of the wheels and the blanks
will be different, thus providing for most effi-
cient abrading.

From the above detailed description it will be
apparent that there has been provided an im-
proved apparatus of rugged construction par-
ticularly adapted for the cutting and profiling
of ceramic blanks as a continuous operation.
While a single embodiment of the apparatus has
been illustrated and described it will be under-
stood that this embodiment is merely exemplary
of the invention and that all modifications are
intended to be included that depart neither from
the spirit of the invention nor the scope of the
appended claims,

I claim:

1. Abrading apparatus comprising a rotatable

drum, a plurality of blank-holding spindles ro-
tatably mounted around the periphery of said
drum and rotatable therewith, a rotary abrading
wheel associated with said drum, said spindles
being adapted to eccentrically support work
blanks and move said blanks into engagement
with said abrading wheel, and means for rotat-
ing said spindles independently of said drum and
turning said blanks while the latter are in en-
gagement with said abrading wheel.
. 2. Abrading apparatus comprising spaced up-
rights mounted on a base, an abrading wheel
mounted on a shaft rotatably carried by said up-
rights and vertically adjustable relative thereto,
a drum rotatably mounted on said uprights be-
neath said abrading wheel, a plurality of blank-
holding spindles rotatably mounted around the
periphery of said drum and rotatable therewith,
adjacent of said spindles being adapted to move
a blank into engagement with abrading wheel,
means for rotating said abrading wheel and drum,
and means for rotating said spindles independ-
ently of said drum and turning said blanks while
the latter are in engagement with said abrading
wheel.

3. Abrading apparatus comprising a rotatable
drum, a plurality of blank-holding spindles ro-
tatably mounted around the periphery of said
drum and rotatable therewith, a rotary abrading
wheel associated with said drum, means for ro-
tating said abrading wheel and drum, adjacent
of said spindles cooperating to move a blank into
engagement with said wheel on rotation of said
drum, means for rotating said spindles inde-
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pendently of said drum and turning said blanks
while the Ilatter are in engagement with said
abrading wheel, and means for varying the clear-
ance between said spindles and said abrading
wheel.

4. Abrading apparatus comprising a rotatable
drum, 2 plurality of blank-holding spindles rotat-
ably mounted around the periphery of said drum
and a rotary abrading wheel associated with said
drum, said spindles being adapted to eccentrically
support said blanks and move said blanks into
engagement with said abrading wheel on rotation
of said drum, means for rotating said abrading
wheel at g relatively high speed, means for rotat-
ing said drum at a relatively low speed, and
means for rotating said spindles independently
of said drum and turning said blanks at a pe-
ripheral speed different from that of said abrad-
ing wheel.

5, Abrading apparatus comprising an abrading
wheel, a drum mounted on an axis parallel to
the axis of said wheel, means for rotating said
wheel and drum at relatively different speeds, a
plurality of pairs of blank-holding spindles rotat-
ably mounted on said drum, each of said pairs of
spindles cooperating to move a blank into engage-
ment with said abrading wheel on rotation of
said drum, a resilient finger associated with said
drum and adapted to maintain said blanks in
position on said spindles, and means for rotating
said spindles independently of said drum and
turning said blanks while the latter are in en-
gagement with said abrading wheel.

6. Abrading apparatus comprising an abrading
wheel, g drum mounted on an axis parallel to the
axis of said wheel, means for rotating said wheel
and drum at relatively different speeds, a plu-
rality of blank-holding spindles rotatably
mounted on said drum, adjacent of said spindles
cooperating to move blanks into engagement with
said abrading wheel on rotation of said drum,
a resilient finger associated with said drum and
adapted to maintain said blanks in position on
said spindles, means for rotating said spindles
independently of said drum and turning said
blanks while the latter are in engagement with
said abrading wheel, and means for varying the
clearance between said spindles and said abrad-
ing wheel.

7. Abrading apparatus comprising a shaft
rotatably mounted between a pair of spaced up-
rights and carrying an abrading wheel, a drum
rotatably mounted on said uprights beneath said
abrading wheel, a plurality of blank-holding
spindles rotatably mounted around the periphery
of said drum, adjacent of said spindles being
adapted to move a blank into engagement with
said abrading wheel, means for rotating said
abrading wheel, means for interruptedly rotating
said drum causing said blanks to dwell beneath
said abrading wheel, and means for rotating said
spindles independently of said drum and turning
said blanks while the latter are in engagement
with said abrading wheel, said shaft being ver-
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tically adjustable relative to said drum for vary-
ing the clearance between said abrading wheel
and said spindles.

8. In an abrading apparatus a rotatable car-
riage, means rotatably mounted on said carriage
and rotatable therewith for exterially supporting
work on an exterior of said means and means
for rotating said supporting means and thereby
turning said work relative to said carriage.

9. In an abrading apparatus a rotatable car-
riage, a plurality of spindles rotatably mounted
on said carriage and rotatable therewith on rota-
tion therewith, adjacent of said spindles coop-
erating to support and hold a work blank, and
means for rotating said spindles independently
of the rotation of said carriage and thereby turn-
ing said blank.

10. Abrading apparatus comprising a rotatable
drum, a rotatable abrading wheel associated with
said drum, means for rotating said drum and
abrading wheel, supporting means rotatably
mounted about the periphery of said drum and
rotatable therewith on rotation of said drum,
said supporting means supporting work on an
exterior thereof, and means for rotating said
supporting means, and thereby turning said work
relative to said drum on presentation of said work
to said abrading wheel,

11. Abrading apparatus comprising a rotary
abrading wheel, a carriage spaced from and
rotatable on an axis parallel to the axis of said
wheel, a plurality of spindles rotatably mounted
on said carriage and rotatable therewith on rota-
tion thereof, adjacent of said spindles cooperat-
ing to support and hold a work blank in engage-
ment with said abrading wheel, and means for
rotating said spindles independently of the rota-
tion of said carriage, and thereby turning said
blank. ’

12. Abrading apparatus comprising a shaft
carrying an abrading wheel, a drum rotatable
about an-axis parallel to the axis of said shaft, a
plurality of spindles rotatably mounted around
the periphery of said drum and rotatable there-
with, said spindles being adapted to support
blanks on exteriors of said spindles and to move
said blanks into abrading wheel engaging posi-
tion, and means for rotating said spindies, and
thereby turning said blanks relative to said
spindles and drum while said blanks are in wheel
engaging position.

FRED F. KLETT.
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