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- This+ ifivéntion  telates: o safety devices rand! is: con-
C d* more- partlcularly a safety device  for use
Cwit alpneumattc motor 't6 keep itefrom: operatifigs.at
excessive speeds
sive’ and; sinee it Functions only when ' the: rated:'motor
'speed is‘exteeded, it'is ‘subject t6 Jittle 'weary “The ‘device

‘ liable ity opefation and’ §

§:56- madeithat,-once" it
operated the- thotbr canhot be:restarted: except after
the dévide has béen reset: - As airesult; the ‘device.is:effec-
tlve at all timés- and 1ts -purpose canriot; be defeated: by

arel ess‘ on the “part of ‘ther operator: “While the new

-"pOSesof explanatlon -
“Gritiders of: the hand-he
ing whedl rotated “by ah @i motor; are commonlys pro-
yided: with” a* governor ’eratmg as ‘& selected: speed is
',approached to rediiée ithe air supply..  While:such-gover-

Stimes becoiite: ineffective: either

thercempressed:air

The néw device istsimple and ineXpen-

“ftype wh1ch mclude @ grmd-

'bemg SUpphed to" the ‘nistor: Thedisabling-of such-a:gov-

2
" Fig: 1'is-a-view of the:longitudinal cross-sectional view
through a:portion:of a.pneumatic grinder provided with
a:governor and: the safety device of the invention;
~Fig. 2'is a:view in:end elévation of the-shut-off jaw
of the devrce,
Fig. 3 ista view in: side elevation showmg the jaw

8 mounted on: the body of: the :governor;
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1th pneurnatlc motors for varl- :

Fig. 4 is an exploded longitudinal sectxonal view .of
the safety device and governor;

Fig.: 5 isa’ view in: perspective showmg the ptvoted
weights:of: the: governor; .and- :

< Fig: 6-isan"end view of 'the retainer.

The pneumatlc ‘hand-held” grinder, of which part is
illustrated:.in” Figs-1; comprises - a:handle 10 secured by
bolts toarcasing 11 enclosing the pneumatic motor, which
has: a-shaft:12: mounted: for: rotation in a ball bearing
indicated diagrammatically at:13. The shaft has an end
section: 12« of ‘reducéd-diameter and the hub 14a of the
body 14 of a governoriis:threaded: on thesection.. The
‘body. has: a diametri¢al .flange 15 at'the end of the hub
reémote from . the: motor-'shaft” and: a pair of wings 16
project: fromr the: flange: on-opposite ‘sides -of and parallel
to: the+axis: of: the motor “shaft. . ‘A pair. of weights 17
are pivotallyzmounted:orr'respe‘etive pins 18 having: their
‘ends: in-openings-im the ‘wings 'and each weight has an

-ears 194 extendintg: radially -and - lying: adjacent - to the

flange 15.

- The: hardle 10 contains-an internal ‘partition 19 form-
ingra: chamber ‘serving: as-a housmg for the governor and -
‘w bushmg 20 s threaded in an opening in'the housing wall

" concentric. with: the ‘motor shaft andis formed with an

seat204. .

“intern:

The outer end: of the bushing lies close

: torar-part:of the-handle: 10:which-defines -an opening 21z
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good operatmg condition; serve:their: in- ..

ecause: they have -

40

ernor.is likely to result in'the development of excessive .

"mrotdr ‘speed ‘with- possrble burstmg of the: grmdmg wheel
‘and’ inhjury- to. properts

The- overspeed safety“devme of: the mvennon functlons'

at speeds 1n -excess of the rated ‘speed! of ‘the miotor and
£ )

against the balls by a prrng
:seats & shut—oﬁ sléev

He governor s meﬁectlve ‘The ...
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i3 mounted‘3 in’ the housmgi for

55

not exceed:its- rated speed the balls: remam 113) their sedts

but,  if ' excessive. motor. speed. develops the balls are
: 1y ‘dlong - the’ guideways' by centr1fugal,

h movement foree's the shut-oif ]aw away

s the ]aw and the rotation” of the. sleeve‘cuts off the air

leading from a chamber 22 in the handle to the passage
throtgh the:bushing; ‘Air is supplied: to:-the: chamber.22
through +& ‘passage: 23 in the handle containing a.valve
which hasa valve:member 24 normally held by a spring
25-againstia seat! sirrounding the passage to prevent ‘the
fiowiof ait therethrough. - A stem 26 attached to-the valve

'memb'erfexte‘nds “through ‘the’ chamber 22.-and a passage

inthe: Handle: 16-and is:movable against the resistance’ of
Ahesspring 25 to opert the :valve by a hand lever 27 pivoted
onthe handle.

“The “air from; chamber. 22 passes. through the ‘bushing
20 -and-enters:the: interior of’a cut-off sleeve 28 of tubu-
lar-formwhich 'is: mounted with a snug:fit against the

“4nner surface:of the housing defined by the partition 19.

Thersleeverhas:a; port 284 throughits cylindrical wall and,-
swhen:the’ sleeve is:in proper ‘angular: position, -the: port
Tegisters ‘with a‘passage 29 leading through the :wall: of
“thesholising: o the:interior of the motor casing 11..- The
sleeve: is: also provided with a’ palr of drametncally dis-
posed internal’ ltrgs 28b:-
“Theflow ofrair:from: the chamber 22 through, the bush-
ing:20; thersleeve 28, and the passage 29 is controlled .
‘byuthe -action~of the. governor. For this purpose,: the

B 'egovernor‘rss provided:withra: cyhndncal valve member 30

60

rAs . result, the sleeve st caused to rotate: w1th

“-supply " to- the ' ‘motor except durmg the . short »periods:. -

- ‘when the port in the sleeve is passing across the open--
“The-cutting 'off of the air sup-:

ing. in the housing wall."
ply ‘stops-the’ motor and it cannot be started again until
. “'the balls :have been restored to”their seats and-the jaw
~and the sleeve  have been returned to their initial posi-
;. :tions with the port in’ the sleeve reglstermg with the port

& " in’ the housing wall..
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" For a better. understandmg of the mventlon, reference ’

: :K‘»_)may be made o the accompanymg drawmg, in whlch

‘having a-closed end with:a central-opening; through which
a“bolt 31 loosely extends.: The bolt is threaded into the ..
‘body:d4-of'the gdvernor and:into:the end: of ‘the motor
istiaftrand its-heads 31a: is ofimrdiameéter:slightly ‘less -than
the internally diameter of the valve.member 3¢. " A spring.
32 encircling the bolt bears:at one end against the under
side of the head and, ‘at the other, against the end of
the valve member 30.

In the operation of the devrce, ‘thé” governor ‘body

rotates: with. the motor shaft and; as ‘the motor; speed o

increases, the weights 17 are swung by centrifugal force,
so-that their ‘ears 17a engage the end of the valve mem-

ber 3¢ and move the member toward the seat 20g en- -7

‘circling the opening ‘throtigh bushmg 20,7 As the valve

“.. member approaches the seat the cross-sectxonal area of 4



3
the passage for air through the bushing is reduced and
the motor speed is correspondingly reduced.

The overspeed device of the invention includes the
shut-off sleeve 28, a retainer. 33, and a shut-off jaw 34.
The retainer includes a'sleeve 334 threaded on the hub
14a of the body of the governor and lying at the side of
the flange 15 facing the end of the motor shaft. “The

- 8,077,081

retainer also includes a radial flange 335 at its inner end -

and a plurality of seats for balls are providéd by. open-
ings 33c partly in the sleeve 33 and partly in the flange
33b. A radial guideway. 33d extends outwardly from
each seat.

The cut-off jaw 34 includes a rmg 34a whlch -encloses
and is slidable on the sleeve 33z of the retainer, and a
pair of arcuate extensions 34b from one end of the
ring, which are spaced sufficiently to receive the flange
15 of the governor body between them. At its opposite
end, the ring is formed with flange 34c, the outer face
of which is formed with an annular radial seat 34d con-
nected by a conical surface 34¢ to an annular radial sur-
face 34f. A pair of lugs 35 are formed on the flange
and extend parallel to the axis of the ring 34a.

A spring 36 encircles the ring 34a of the shut-off jaw
and bears at one end against the flange 34c and, at the
other, against the flange 15 on the governor body. The
spring urges the shut-off jaw toward the flange 335 of the
retainer so that balls 37 lying in the seats 33c of the

10

15
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radial surfaces 336 and 34e on the retainer and shut-off
jaw, respectively, and there is no force tending to move
them inwardly toward their seats. The resetting of the
device, accordingly, requires that the balls be returned
to their seats and that the shut-off sleeve be adjusted to
place its port in registry with the air passage 29. In order
to reset the device, the handle 10 of the grinder is de-
tached from the motor housing and, as the handle is re-
moved, it takes the shut-off sleeve with it. The governor
is then exposed, so that it can be restored to proper op-
erating condition, and the balls of the safety device can
also be reseated. Finally, the shut-off sleeve is ad-
justed angularly to proper position and, when the handle
10 is again attached to the motor housing 11, the grinder
is ready for further operation.

I claim:

1. An overspeed safety device for use with an air mo-
tor having a housing with openings for inlet and outlet
of air, a valve member within the housing for controlling
the flow of air through the housing, a motor shaft enter-
ing the housing, and a governor driven by the shaft and
operating the valve member, the governor having a body

- with a hub encircling and fast on the shaft, which com-

25

retainer are held in their seats by contact with the an- - -

nular seat 34d and the conical surface 34¢ on the shut-
off jaw.

The housing 38 in the motor casing for the ball bear-
ing 13 has an end section overlying the adjacent end of
the shut-off sleeve 28 and the end section is formed with
an internal annular channel 384.. A rubber O-ring 39 is
mounted in the channel to bear against the surface of
the sleeve 28 and normally holds the sleeve against rota-
tion.

During normal operation of the grinder equipped with
the safety device, the balls 37 of the device lie in their
seafs 33c in the retainer 33 and the annular seat 344 and
the conical surface 34e on the shut-off jaw 34 are held
in contact with the balls by the spring 36. The shut-off
sleeve 28 is initially adjusted with its port 28« in register
with the air passage 29 and the sleeve is held in.this
position by the O-ring. When the motor is operating,
the retainer rotates with the governor body and, although
the shut-off jaw is mounted loosely on the retainer sleeve,
the jaw also rotates with the governor body because its
extensions 34b lie on opposite sides of the flange 15 on
the governor body. The shut-off sleeve is at rest. If the
rated motor speed is exceeded, centrifugal force moves

30
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the balls out of their. seats and they roll outwardly in .

their guideways and on the radial surface 34f on the shut-
off sleeve. In such outward movement, the balls cause
‘the jaw to move along the sleeve section 334 of the re-
tainer until the lugs 35 on the jaw engage the lugs 28b
-on the shut-off sleeve. The sleeve then rotates with the

b5

jaw and, in such rotation, the port 28a on the sleeve -

registers with the air passage 29 only for a brief period

during each rotation of the sleeve with the result that -

the air supplied to the motor is so greatly reduced that
-the motor stops.

When the motor comes to rest, the balls remain in
their outward positions, since they lie between opposed

60

prises a retainer mounted to rotate with the shaft and
having circumferentially spaced ball seats and guideways
with radial surfaces leading from the seats, balls in respec-
tive seats, a shut-off jaw mounted for rotation with and
movement axially relative to the shaft and having an

-annular seat opposed to the retainer seats and a radial

surface opposed to the guideways, means urging the jaw
toward the radial surfaces of the guideways and against
the balls, means operable on rotation to reduce the flow
of ‘air through the housing, and co-operatmg parts on the
jaw and reducing means for connectmg them for rotation
in unison upon movement of the jaw axially of the shaft
away from the radial surfaces of the guideways.

2. The device of claim 1, in which the reducing means
is a sleeve mounted in the housing against the inner sur-
face thereof for rotation about the axis of the shaft and

‘having a port registering with one of the housing openings

in one angular position of the sleeve. . .
3. The device of claim 1, in which the retainer is

-mounted to encircle the governor body hub and is fast

thereon.

4. The device of claim 3, in which the shut-off jaw
is mounted to encircle the governor body hub and is
movable endwise thereon and connected to the governor
body for rotation therewith.

5. The device of claim 4, in which the reducing means
is a sleeve mounted in the housing against the inner sur-
face thereof for rotation about the axis of the shaft and
having a port registering with one of the housing open-
ings in one angular position of the sleeve, the sleeve at
least partially enclosing the jaw.

:6. The device of claim 5, in which the sleeve has in-
ternal lugs and the jaw has lugs engageable with the
sleeve lugs for connecting the sleeve and jaw for rota-
tion in unison.
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