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19 Claims.

This invention relates to a grinding head, and,
more particularly, to a grinding head adapted to
grind off a given depth of material from all por-
tions of an undulating surface, such as, for ex-
ample, the warped surface of & ‘slate blackboard.
A grinding head made accordmg to this'invention
is especially adapted for performing - the pre-
liminary grinding operation in my:-method: of
dressing slate descnbnd in my co-pending appli-
cation No. 345,737. ‘

Grinding heads heretofore, have not been com-
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pletely ‘satisfactory in that they tended to grind .

off only the high spcts when applied to warped
surfaces and- also tended to scarify the surface
being ground. In the grinding heads used here-
tofore, abrasive sheets, siich as sandpaper, were
not generally uséd successfully because the grind-
ing heads wore out the sheets: very quickly, the
sheets were secured ‘to the grinding: head with
difficulty, and the manner of cutting the abra-
sive' sheefing’ to” fit the grmdmg heads was
wasteful. -

It.is ‘an ‘object of-this 1nvent10n to provide a
grinding head' which:will grind the required
amount of material oif ‘the low spots as well ‘as off
the high spots: of 4 warped surface by providing
three resilient “sled” shaped grinding sectors lo-

cated at the periphery .of a light grinding disk -

floatingly mourted: on: the driving 'shaft.. It is

also an object of this invention to provide a grind-

ing head which will not score the surface being
ground by. suitably:locating and proportioning
the grinding sectors and. also by .providing means
to conduct heat rapidly away from the-abrasive
surfaces. In.the preferred embodiment of -my
invention particles—of .grit loosened  from.  the
abrasive sheeting: will: not be scratched. into the
surface being ground.

1t is a further object of this invention to pro-
vide a grinding head which will prolong the life
of the abrasive sheeting employed by rapidly con-
ducting the heat away from-the abrasive sheet-
ing. It is another object of this invention to pro-
vide a grinding head which will. permit the abra-

sive sheeting to -be quickly 'and: conveniently se-:

cured thereto. It is a still further object of this
invention to provide a.grinding head which will
permit the sectors of abrasive sheeting to be cut
econommally ‘and conveniently.

Other and further objects and- advantages of
this invention will be apparent from. the follow-
ing specification, claims, and drawmgs in which:
“Fig. 1 is a front elevation of the grinding head.

Fig, 2 is a fragmentary detail sectlon taken
along the line 2—2 of Fig. 1.
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F1g 3 is a detail showihg the manner of cub-
ting abrasive sectors from an abrasive sheeting.
Fig. 4 is a’'fragmentary: detall sectlon taken
along the line 44 of Fig, 1.
“'Pig. 5 is a detdil elevation of-a sector plate
shown in section in Fig. 4. -

In the drawings, in which like reference char-
acters refer to like parts, 11 Tepresents the disk
of the grinding head 10.  In order to obtain the
required ‘rigidity and’ strength with minimum
weight, the disk 11 is preferably made of ply woad
reinforced by the rim 2.

The grinding head 10 is ‘driven by the drlvmg
shaft 13 through a hub' 14 ‘which permits the

ik 11 to float with an angllar movement which

{§ substantially centered on the axis of the driv-
ihg shaft {3. The hub 4 is comprised of a disk
plate i5 which is received and’suitably secured,
by ‘a force fit, for example, in the face of the
‘disk 11 snd is removably secured to the shaft 13
by the stud bolt 46.  The disk plate 15 carries
the evenly spaced integral driving pins {7 which
are loosely engaged:in three of the six holes 8
of the fiber driving ring 19, A shaft plate 29,
carried by the shaft 13, is' provided with three
evenly spaced integral driving pins 2l which are
loosely received in the remaining holes I8 of the
‘driving ring 19. A live. rubber bushing 22 is
fitted between the shaft pilot 23 and the bore of
the driving ring 19 and is partly compressed be-
tween the plates 15 and 20. The bushing: 22
tends to maintain the disk 11 at right angles to
the shaft 13 but due to the loose fit between the
driving pins 1T and 2l and the holes 18 of the
driving ring, the disk 11 can be “wobbled” as it
is driven by the shaft 13.~

Evenly spaced about the periphery of the disk

A1 .are three grinding sectors- 25, the arcuate

length -of each preferably being approximately
one-sixth of the circumference of the disk I1.

-By so spacing and arranging thesectors 25 on the -
-angularly movable disk 11,

the grinding sectors
25 are sure, within the limits of the wobble per-
mitted by the hub 14, to engage all portions of a
warped surface to be ground Also, by providing

‘amplée space between the sectors 25, the surface

being ground is less likely to become overheated.
The radial width of the sectors 25 is preferably
léss than one-third of the radius of the disk (1.
By 'so' proportioning the width of the- sectors,

“there is no tendency to score the surface being

ground-due to the-differential peripherial speeds

‘petween radially spaced portions of the abrasive,
‘and," further, particles of ‘abrasive which may
“break off the sectors will be quickly thrown off by




centrzfugal force and will not be scratched into
the surface of the material being ground.

As shown in Fig. 4, each abrasive sector 25 is
comprised of a sector plate 26 secured at its
radially extending edges to the disk 1{. As
shown in Figs. 4 and 5, the radially extending side
edges of éach sector plate 26 are provided with
acute angular fianges 27 which extend over the
side margln of: the plate Between'its side maf<
gins the plate 2§ is provided with a ‘plurality of
pin holes 28. An opening 29 is cut through the
disk {1 beneath the pin holes 28.

A resilient pad 30 of sponge rubber or the hke
is located between the flanges 21, the central
portion of the pad 20 being raised: well: aboveith
flanges 27, from which central:- portmn ‘the" pa
slopes toward the flanges so that the pad 30 is
“sled” shaped through its longitudinal; section.
A plurality of pins 31 are embedded in the pad
30 and extend from the curved upper surface ‘of -
the: pad through the. pin_ holes :28 and openlng

gauge spr1ng brass or sprln
the pad: 30 the, ends of fh
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s1ve sheetmg, such as sandpaper 1n the manner i

shown in Fig. 3. Because the arcuate shape of
the abrasive, sectors:83 permit. the. patterns.to be
nested, : the amount ‘of.waste -sheeting: is . very

small and the cost-of the . sectors is. reduced tora |

minimum;.. The abrasive, sectors 33 .are secured
inthe- grmdmg sectors: 25 by simply sllppmg the
ends of: the:sheets between the ends of:the:spring
plate 32-and-the flanges-21:.. Although the abra-
sive:sectors: 33: are thus only frictionally..engaged
in-the grinding sectors-and; :consequently, may
‘be:readily. removed: and- replaced,: the abrasive
sectors:do: not: become: dislodged. under -load. It
is.believed:that the reasen for:the; abraswe Becr

‘torsibeing effectively: secured.during use:is: that 45

:the pressure on:the: grinding sector 25, which-dis~
‘tortsthe spririg plate :32,-causes: the spring:plates
to edge the abraswe sectors 33 mto the ﬂanges
21 5 i

In use the “wobble”

Jdarger: undulations of:a: warped -surface,. sothat
:all three:of the:grinding sectors:25 ‘are: ‘engaged
‘a; the.grinding-head. 18 :is..simultaneously: ro-
tated and :translated over:the::surface.-being

ground. The spring plates 82, supported.by;the '

resilient:pads. 30, permit the: Andividual-grinding
-sectors 25:to accommodate the minor; variations
dn:the: surface being ground. . The sled”. :shape
of the: grinding . sectors 25 permlt them to.pass

-.1n the hub M permlts the !
‘grmdm‘y head 0 to accommodate itself to-the

i=x]
[

#0

.over.and-grind.down sudden changes;in.the.sur-

face-being- ground, such: as cracks hard veins,
,and the'like, . . ;
The.grmdmg sectors 25 prolong the hfe of the

uring |

the grindlng operatlon ;‘the heat generated tends

_/to soften, the. glue: ‘0r; resm in Wh1ch the abraswe
‘grlt 1s embedded .50 that partlcles (

'sheet becomes Worn out and the loose gr1t scores
the surface bemg ground -In the grlndmg -Sec~
.f‘tors 25, however the heat generated in the; abra-
_sive sectors 33 1s I p1d1y conducted .to the pring
.plate.. from ich . it. ds: d1ssxpated Aoy ;.the

\pins, 3i thlough the substantrally non—conduct- K

:sald spring plate and:saidiflanges.:

s, raised- above:: the ‘marginal ; portions:

ing pad 30 to the sector plate 26 and to the

air in the opening 29. The temperature of -
the abrasive sector 33 may thus be maintained

below the softening point of adhesive in which;

the grit is embedded without having to slow the
grinding head 10 below an effective grinding
speed.. Thus, scoring is reduced and the abras
sive sheeting need be discarded only when the
gr1t is'worn down and not because the; :grit is lost.
“Havihg" disclosed a “preferred:‘embodiment of
tms invention, it is not to be understood that

i:this invention is limited to the specific embodi- »
Jnent. disclosed, either in whole or in part, but
is "limited only by the appended claims,

What-is claimed;is:
i+In -&igrinding: :head of the class described, a’
disk, a drive:shaft; a disk plate secured to said

- .digk, driving .pins.on said disk plate, a shaft

platé mounted on said’ shaft, driving pins on"

said-shaft plate, a driving ring loosely engaged

oetween Ssaid, disk, plate and sa1d haft :Plate
: e

tendmg above sald ﬂanges and the margmal P9
tions, being: sloped toward ;said Alanges; a $p ng
plate extendmg over. sa1d pad a sector; of abrasi
sheeting supported by sald spring pla €-an
eured - in.. said --flanges;
through sa1d pad from.said: sprmg plate to. sard
sector plate...; . .
2, In a grmdmg :
d1sk a.drive: . shaft, a. d1sk plate secured 108 aid- .

.disk, - shaft. plate :secured :to-said: shaft, loose . -

coupling means connecting said shaft. iplate- 11
said disk plate.to permit said disk: plate to- Ayohble -
‘within. -the; 1imit -of looseness:of:;said -coupling

‘whendriven by said.shaft,:and-a-resilient-bush- - -

-ing-;supporting:'said | disk..on- said: shaft;:three

-equally.-spaced:grinding-sectors- dlsposed about . -

.the periphery:of ‘said :disk,: ‘gach..of said:séctors

‘comprising-a resilient:arcuate:pad havinga raissd

-central portion and: sloping marginal portions;:a

spring plate-extending over said pad; a!sector:of .
‘abrasive:sheeting, and-flanges: -permitting ssaid-

:sector of :abrasive:sheeting to be: secured: between_

13,1 In:a 'grinding head; the combination

.d1sk ‘g-drive: shaft, ai-disk:plateisecured:ito: said
disk, a. shaft plate: secured: to:sdaid: shaft; loose

coupling means connectingi:said: shaft-plate::to
-said disk-plate t0 permit said:disk plate 10 wobble

cwithih theilimit: of: looseness: of - said: coupling

-when'driven: by:said shaft; and: a resilient -bush-
ing :supporting: said::disk on: said: shaft,: three

equally: spaced- grinding : sectors disposed. about =
-the periphery. of :said: disk, ‘each: of :said: sectors
-comprisinga; sector plate;-a spring plate: extend-"
-ing across-said.sector:plate and engaged: thereon

50 that: the .central: portion:.of:said sprin plate .
said
plate, a sector of abrasive sheeting supported by

-said . spring, plate, .and : means -permitting:.said

sector of abrasive- sheetmg
oured to. said. disk. : . '
+4.: In a grinding. head 8 drwmg shaft a dxsk

. a dr1v1ng connection between said shaft: and gaid

disk permitting said disk-to. wobble. .when' drxven

-and . pins...extending
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Ly said shaft, three grinding sectors equally
spaced about. the periphery of said disk, the
arcuate length of each grinding sector being not

more than the arcuate spacing between adjacent

grinding sectors and the radial depth of each
grinding sector being not more than one-third
of the radius of said disk, and eéach grinding
sector comprising an arcuate sector of abrasive
sheeting, a spring plate supporting said sector

of abrasive sheeting, the central portion of said " i

spring plate being elevated above the marginal
portions thereof, and means for removably se-
curing said sector of abrasive. sheeting fo said
disk.

5, In a grinding head, a. driving shaft, a disk, a

driving connection between said shaft and said
disk permitting said disk to wobble when driven
by said. shaft, three grinding sectors ‘equally

spaced about the periphery of said disk, the ra-

dial depth of each grinding sector. being not
more than one-third of the radius of said disk,
and each grinding sector comprising an arcuate
sector of abrasive sheeting, a spring plate sup-
porting said sector of abrasive sheeting, the cen-
tral portion of said spring plate being elevated
above the marginal portions thereof, means for
removably securing said sector of abrasive sheet-
ing to said disk; and means for conducting away
and dissipating. the. heat conducted from said

section of abrasive sheeting to said spring plate. -

6. In a grinding head, a disk, three: equally
spaced arcuate sectors disposed adjacent the pe-
riphery of said disk, the arcuate length of each
grinding sector being riot more than the spacing

hetween adjacent grinding: sectors and the radial -

depth of each sector being not more than one-
third of the radius of said disk, each grinding
sector being comprised of an arcuate sector of

abrasive sheeting, resilient means for supporting

said sector of abrasive sheeting so that its cen-
tral portion, with respect to its arcuate length,
is elevated above its marginal portion, means for
securing said sector of abrasive sheeting to said
disk, and means for dissipating . the heat gen-
erated by said sheeting.

7. In a grinding sector for a grmdmg head, a
resilient rubber pad having arcuate sides and
ends radially disposed with respect to the arcu-

20
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ate sides, said pad having a raised central por-
tion and a marginal portlon sloping toward an
end of the pad, a spring plate extending over
said pad, a sector of abrasive sheeting supported
by said spring plate, means for securing. said
sector of abrasive sheeling and . causing said
spring plate to conform to the profile of said pad,
and means for: dissipating the heat generated
by said sector of abrasive sheeting through said
pad.

8. In a grlndmg sector for & grinding head, a
resilient rubber pad. having arcuate sides- and
ends radially disposed with respect to the arcu-
ate sides, said pad having a raised central por-
tion ‘and a marginal portion .sloping. toward an
end of the pad, a sector of abrasive sheeting,
means for securing said sector of abrasive sheet-
ing and causing said sector of abrasive sheeting
to. conform to the profile of said pad, and means

‘for dissipating the heat generated by said sector

of abrasive sheeting throughsaid pad.
9. In a grinding sector for a grinding head,
a ‘resilient .spring plate having an arcuate outer

- side- ahd’ ends radially’ disposed to'said side, a

40
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-sector plate.

. sector of abrasive sheeting supported by said
‘spring. plate, means springing said spring plate

so that the central portion thereof, with respect
to its outer side, is elevated and a marginal por-
ticn thereof slopes toward an end of the spring
plate, said means also permitting said sector of
abrasive sheeting to be removably secured in a
heat-conducting relationship = to . said spring
plate, ‘
© 10. A grinding sector for-a grinding head com-
prising. 4 disk, a perforated sector plate extend-
ing over an opening in said disk, acute angular
flanges extending along the radial edges of said
sector plate, aresilient pad mounted on. said
sector plate, the central portion of said pad ex-

“tending above said flanges and the ‘marginal por-

tions being sloped toward said flanges, a spring
plate extending over said pad, a sector of abra-
sive sheeting supported by said spring plate and
secured in - said flanges, .and pins extending
through said pad from said spring plate to said

'LOWELL STETLER. .




