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20 Claims.
This invention relates to

sure fluid motors of the percussive type.
An object of this invention is to provide an

improved pressure fluid motor having improved
Another objeet is to

fluid distribution means.
provide an improved fluid distribution means for
a pressure filuid motor of the reciprocating motor
piston, percussive type. A further object is to
distributing valve mech-
anism for such a motor. Yet another object of
this invention is to provide
fluid percussive motor particularly designed to
use in rock drills of the hammer type. These and

‘other objects and advantages of the invention

will, however, hereinafter more fully appear.

In the accompanying drawing there is shown -

Invention may assume in practice. -
In this drawing,— |
Fig. 11s a central, lon

showing the illustrative embodiment of the im-

proved pressure fluid motor. |
Fig. 2 is a view similar to Fig. 1

ferent position.
Fig, 3 is a detail axial
the distributing valve. - -
Fig. 4 is an end elevational view of the fluid
distributing valve. | |
Fig. 5 is an end el
guide sleeve. |

for purposes of illustration one form which the

showing the

Fig. 6 is a fragmentary end elevationa] view

of one of the valve chest plates,

In this illustrative embodiment of the inven.
‘ tion, there is shown =, pressure  fluid motor of

the reciprocating motor piston, percussive type

especially designed to use in hammer rock drills

and comprising a cylinder | having a bore 2 con-
taining a reciprocatory motor piston 3. The mo-

" tor cylinder is provided with a front head 4 and

8 rear head plate 5, the latter hersin arranged
In an enlarged bore § alined with the cylinder
bore 2. Also arranged in the bore 8§ and abut-
ting the rear surface of the plate 5 is g valve

surface of the plate T and s rear head block 8
Is an annulus 8. The parts, 4, 5. 1,8 and 9 are
held in assembled relation with respect to the

motor cylinder in any suitable manner,- As is
‘usual in rock drill hammer motors, the piston 3
projecting striking
act blows to a suit-

Is provided with a forwardly
bar 18 adapted to deliver imp _
aile working instrument such as s, rock drill steel,

through a bore {1

60 pressure fluid -in’ot_ors;
and more particularly to improvements in pres-

an improved pressure

gitudinally extending view

sectional view through

evatlonal view of the valve

while arranged between the rear

- (CL 121—19)

larged portion 12 adapted slidingly to fit within
position in the manner shown in Fig.2. Asisalso
usual in rock drill hammer mators, rotative
movement is imparted to the hammer piston to
ef
means of & ratchet and pawl mechanism 13
a well known design, Dscil.
pawl carrier 14 carrying pawls 15 -adapted to en-
gage ratchet teeth 16 formed on the inner periph-
ery of the annulus 9. Integral with the pawl
carrier {4 is a forwardly projecting rotation bar
IT having Spiral grooves {8 cooperating with a

spiral rifle nut 19 fixed within the hammer pis-

ton, this r¥otation bar -extending axially throush
bores 26 and 21 formed in the plates T and 5, re-
Spectively. As the barticular piston striking bar

ect rotation of the ‘working instrument by
of
comprising an- oscillatory-

the bore 1 when the piston is in its forward

5

10

15

and rotation mechanism structure does not per se

eater into this inveation other than the particilar
association of the valve mechanism with respect
‘thereto, further detailed description thereof is
deemed unnecessary. o
- Now referring to the fluid distribution means
for effecting reciprocation of the motor  piston,
1t will be noted that carried by the rear head
block 8 is a throttle valve 2% for controlling the
supply of pressure fluid from ‘& passage 25 com-

20

25

municating with a suitable pressure fluid source,

groove or recess 21 formed in the rear face of the
annulus 9. The abutting plate elements 5 and 7
cooperate to form a valve chest and are suitably
axially bored or recessed to provide a valve cham-
ber 28 in which is reciprocably mounted a fluid
distributing valve, generally -designated 29, of an
improved design. Formed in the forward face
of the plate 7 is an annular groove or recess 30

to a passage 26 communicating with an annular

30

35

communicating through passages 3/ ‘with the fluid:

Supply grocve 21. Surrounding the rotation bhar

29 is a sleeve or bushing 382 suitably seated at its
~ends within annular recesses formed in the ad-
Jacent faces of the cooperating valve chest plates
9 and 7. The improved fluid distributing valve
Is herein of the reciprocating sleeve type having.
a sleeve-like body portion 33

[T and forming g guide forthe distributing vaive

40

45

nuiar flange 34 formed on the valve body in-

termediate ‘the ends of the latter
periphery of this flange having g
the larger bore 35 of the valve chamber. The
rear “end portion of the valve body ‘has a sliding
fit in a bore 38§ formed in the plate 71, while the
forward end of the valve body has 2 reduced an-
nular flange 37 having g sliding fit in a reduced
bore 38 formed in the rear face -of

, the externsl

the plate 5.:

sliding fit with
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>
The reduced flange 371 forms a reduced pressure
area at the forward end of the valve body sub-
stantially smaller than the pressure area on the
rear end of the valve body, thereby providing for
differential throwing action as hereinafter de-
seribed. Leading from the recess 38 to the rear
end of the valve chamber is a constant pressure
passage 39, while a similar passage 40 connects
the recess 20 with the forward end of the valve
chamber at the reduced end of the valve body,
these passages supplying pressure fluid to act
constantly on the differential pressure areas of

the valve body. The bushing or sleeve 32 is eX-

ternally grooved at 81 midway between its ends,
and this groove is connected by passages 42 to ex-

haust. The valve body is internally grooved ab |

43 and 44, the groove 43 being connected by &

- diagonal passage 45 in the valve with the valve

20

25

chamber at the forward side of the flange 34 and

the groove &4 being connected by a diagonal
passage 46 with the valve chamber at the rear
side of the flange 84. The annular groove or re-
cess 38 communicates with the. valve chamber
through radial passages 41 and 48 in the front
face of the plate 7, one of which is clearly shown
in Fig. 6, and these passages are controlled by
the central valve flange 34. Communicating with
the valve chamber at the rear side of the valve

flange 34 ig a passage 49 leading to the forward

30
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~end of the cylinder

‘gition shown. As the

bore, while communicating
with the valve chamber at the forward side of
the valve fiange 34 are longitudinal passages 50,
50 leading directly through the plate 5 to the
rear end of the cylinder bore.

free exhaust port 51, | | |
In the operation of the improved pressure fluid

motor, when the parts are in the position shown

in Fig. 1, pressure fluid flows through passages 29,
96 groove 27, passage 31, groove 38, passages 41,
A8 through the valve
surface of the central flange 34
through passages 98 to the rear end of the cyl-
inder bore to act on the rear pressure area of
the motor piston to drive the latter forwardly.
rorward end of the cylinder bore
is connected to exhaust through the central ex-
haust port 54 and through passage 49, through the
valve chamber, diagonal passage 46, annular
oroove 21 and passages 42 leading to exhaust.

and thence

‘The pressure fluid acting on the forward pres-
sure area of the central valve flange 34 and the

reduced differential pressure area at the forward
end of the flange 37 holds the valve in the po-
hammer piston moves for-

 wardly the head of the motor piston overruns the

60

65

9

- of the cylinder

exhaust port B, closing communication of this
port with the forward end of the cylinder hore
and as forward movement of the piston continues,
opening communication between the rear end
bore with the atmosphere. The
connecting of the rear end of the cylinder bore
to exhaust causes a sudden drop In pressute at
the rear side of the hammer piston and at the
forward side of the valve flange 34, and as &
result the constant pressure flowing through pas-
sace 39 to the rear pressure arcd of the valve
body throws the valve forwardly from the posi-
tion shown in Fig. 1 to the position shown in Fig.

9. When the parts are in the position shown In
"Fig. 2, pressure fluid flows

through passages 29,

26, groove 21, passage 31, groove 30, passages AT
and 48, through the valve chamber past the rear

«urface of the valve flange 34, and thence through
passage 49 10 the forward end of the cylinder bore

The motor cyl-
inder is provided with & central, piston controlled,

chamber past the forward

2,051,839

to act on the forward pressure area of the motor
piston to drive the latter reatrwardly. The valve
is held in this position by the pressure fluid act-
ing on the rear surface of the central flange 34
and the constant pressure acting on the rear
pressure area of the valve body. At this time
the rear end of the cylinder bore is connected to
exhaust through port 48 and through pasSages
50, diagonal port 45 in the valve, groove 4i and
exhaust passages 42. As the motfor piston moves

rearwardly the piston head overruns the exhaust

port 49 cutting ofi communication of the rear
end of the cylinder bore to atmosphere, and upon
continued movement of the piston opening the
forward end of the cylinder bore to atmosphere.
This causes a sudden drop in pressure in the
rear end of the cylinder bore and in passage 49
and the valve chamber at the rear side of the
central flange 34, and as the motor piston con-
tinues to move rearwardly a relatively high pres-
sure is built up within the rear end of the cyi-

inder bore, which, together with the constant

pressure acting on the forward pressure area of
the reduced fiange 37, acts on the valve 10 throw
the latter rearwardly from the position shown
in Fig. 2 to the position shown in Fig. 1. The
above operations are rapidly repeated during
normal operation of the motor. )

As a result of this invention, it will be noted
that an improved pressure fluid motor is provided
having improved fluid distribution means where-
by the action of the motor piston 1s materially
improved. It will further be noted that the im-

proved valve mechanism is of an extremely simple-

design, requiring 2 relatively small number of
component parts, and due to 1ts simplicity may
be manufactured at a minimum of expense and
readily kept in repalr. These and other uses and
advantages of the improved pressure fluid motor
will be clearly apparent to those skilled in the art.
~ While there is in this application specifically
described one form which the invention may as-
sume in practice, it will be understood that this
form of the same is shown for purposes of illus-

tration and that the invention may be modified

and embodied in various other Iorms without
departing from its spirit or the scope of the
appended claims. | |
What I claim as new and desire to secure by
Letters Patent is: |
1. In a pressure fluid motor, &
reciprocable therein, and fluid distribution means
for effecting reciprocation of said piston including
o valve chest having a valve. chamber, a sleeve
valve reciprocable in said valve chamber and hav-
ing an axial bore extending therethrough, a mem-
ber concentric with said valve within the bore of

the latter and relative to which said valve is.

reciprocable, said member extending through the
valve chamber, passage means comprising pas-
sages controlled by said valve for supplying pres-
sure fluid to the opposite ends of said cylinder,
and vent passage means including pPassages
formed internally within said valve and cooperat-
ing passages in said concentric member for alter-
natively connecting said first mentioned passages
to the exhaust.

9. Tn a pressure fluid motor, a cylinder, a piston
reciprocable therein, and fluid distribution means
for effecting reciprocation of said piston includ-
ing a valve chest having a valve chamber, a sleeve
valve reciprocable in said valve chamber and hav-
ing an axial bore extending therethrough, a mem-
ber concentric with said valve within the bore of

the latter and relative to which said valve is

CYlinder, 9, piston
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reciprocable, said member extending through: the

valve chamber, passage means comprising pas-~
Sages controlled by said valve for supplying pres-

sure fluid to-the opposite ends of said cylinder,
and vent passage means including - passages
formed internally within said valve and cooperat-
Ing passages in said concentric member for alter-

natively connecting said Supply passages to the

exhaust, one of said vent passages formed in the

valve venting one of said supply passages when |
sald valve is in one position and the other vent

passage venting the other of said supply passages
when the valve is in its opposite position.
3. In a pressure fluid motor, g cylinder, g piston

reciprocable therein, and fluid distribution means

for effecting reciprocation of said piston includ-
Ing a valve chest having a valve chamber, a sleeve
valve reciprocable in said valve chamber and hay-
Ing an axial bore extending therethrough, a bush-
Ing coaxial with and arranged within the bore in

sald valve and forming a guide for the latter, said

bushing extending through the valve chamber,
bassage means including passages controlled by
said valve for supplying pressure fluid to the
opposite ends of said eylinder, and passage means
formed in said valve and bushing for alternatively
connecting said passages to the exhaust to vent

the opposite ends of said cylinder alternatively

through said passages.

4. In a pressure fluid motor, a cylinder, a piston

reciprocable therein, and fluid distribution means
for e
Inga valve chest having a valve chamber, a sleeve
valve reciprocable in said valve chamber, a bush-
ing coaxial with said valve and forming a guide

Tor the latter, passage means including passages

controlled by said valve for supplying pressure
fuid to the opposite ends of said cylinder, and
bassage means formed in said valve and bushing

for alternatively connecting said passages to the

exhaust and including vent ports formed in said
valve and a vent groove formed in said bushing,
One of said vent ports being communicable with

sald vent groove to vent one of said supply pas-.
- Sages when said valve is in one position and an-

other vent port communicable with said vent

sroove for venting the other of sgid supply pas-

sages when the valve is in its opposite position,
5. In a pressure fluid motor, g cylinder, a piston

reciprocable therein, and fluid distribution means

for effecting reciprocation of said piston includ-

Ing a valve chest having a valve chamber, a sleeve |

valve reciprocable in said valve chamber com-
prising a sleeve-like body and a central external
flange, passage means including passages con-
trolled by said valve flange for supplying pressure
fluid to the opposite ends of saig cylinder, and
means formed in said valve for alternatively con-
necting said supply passages to the exhaust.

6. In a pressure fluid motor, a cylinder, a piston .

reciprocable therein, and fluid distribution means

for effecting reciprocation of said piston includ-

ing a valve chest having a valve chamber, a sleeve
valve reciprocable in said valve chamber com-
prising a sleeve-like body and a central external
flange, passage means including passages con-
trolled by said valve flange for supplying pressure

fluid to the opposite ends of said cylinder, and
means formed in said valve for alternatively con-

necting said supply passages to the exhaust and
including vent ports extending through the valve

flange and communicating respectively with the _
pressure areas at the oppesite sides of said flange,

ocne of sald vent ports connecting one of said

supply passages to exhaust when the valve is in

ecting reciprocation of said piston includ-
muni_ca-ble-. " B | SR - | .
| motor, .a cylinder, a piston

3

‘one-position and the other of said vent ports con-

necting the other of said supply passages to ex-

haust when the valve is in its ‘opposite position.
7. Ina pressure fluid motor, a cylinder, a piston:
reciprocable therein, and fiuid distribution means. &:

for effecting reciprocation of said piston includ-

Ing -a valve chest having a valve chamber, a
sleeve valve reciproeable in-said valve chamber

and having a sleeve-like body, 8 central-external
ﬂange,_ bassage means Including passages .com- -

municating with the valve chamber at the -OpPPO-

10

site sides of -said valve flange and leading re-
spectively to the opposite ends of the cylinder
bore, -said ‘flange- controlling . communication of-

sald supply passages with & source of fluid sup-

ply, and vent means ‘controled by said valve for:

15

alternatively connecting said supply passages to

‘atmosphere, - B | _. o
- 8. Inmapressure fluid motor, a-cylinder, a piston

reciprocable therein, and fluid distribution means

for-effecting reciprocation of said piston including

20

a valve chest having a valve chamber, a sleeve

of said cylinder, and means controlled by said
valve for alternatively connecting said supply

‘valve reciprocable in said valve chamber, passage
means including ‘passages controlled by sald valve -
for supplying pressure fluid to the opposite ends -

bassages to the exhaust, said vent means includ-
Ing internal grooves in said valve, passages con-

necting said grooves respectively with the oppo-

30

site ‘ends of said valve chamber, and vent means

with which said grooves are

9. In a pressure fluid mi
reciprocable therein, and fluid distribution means
for effecting reciprocation of said piston including

alternatively com-

a valve chest having a valve chamber, a sleeve

valve reciprocable-in said valve chamber, a coaxial

bushing in which said sleeve valve is guided,

bassage means including passages controlled by

40

said valve for-supplying pressure fluid to the op-

posite ends of said cylinder,-and means controlled

by said valve for alternatively connecting said

supply passages to the exhaust including annular

grooves formed internally within said valve,

passages - connecting said grooves respectively-
with the opposite ends of the valve chamber, and
a passagein said bushing with which's_a;id. _:g_roove_s- .

are-alternatively communicable. B

“10. In a pressure fluid motor, a “cylinder, a

50

piston reciprocable therein, and fluid distribution
means for effecting reciprocation of said piston in-~

cluding a valve chest having a valve chamber, |
a sleeve valve reciprocable in said valve chamber,

- & ‘coaxial bushing on which said sleeve valve ‘is

gulded, passage means including passages con-

55

trolled by said valve for supplying pressure fluid

controlled by said valve for alternatively connect-

ing said supply passages to the exhaust including ¢
‘annular vent grooves formed internally within

‘to ‘the opposite ends of said tylinder, and means

sald valve, passages connecting said grooves, re-
spectively, with the opposite ends of the valve
chamber, an annular groove formed externally

on said guide bushing and with which said first

65

mentioned annular grooves are alternatively com-.

municable, and a. passage for connecting said last

mentioned groove to the atmosphere.

11. In a pressure fluid motor, a cylinder, a

piston reciprocable therein, and fiuid distribution

70°

means for effecting reciprocation of said piston
including a valve chest having a valve chamber,
a sleeve valve reciprocable in said valve cham-

ber and having a sleeve-like body and a central

external flange, passage means ~comprising

- .
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19

20;

25

30" the latter having an enlarged centrol bore and

reduced end bores, a valve reciprocable in said

a4

plying pressure fluid to the opposite ends of said

cylinder, and means controlled by said valve for

alternatively connecting said supply passages to

. the exhaust and including annular grooves formed

internally within said valve body, passages con-

necting said grooves respectively with the valve

chamber at the opposite sides of said central

flange, and vent means with which said grooves

are alternatively communicable. |
12. In a pressure fluid motor, a cylinder, a

piston reciprocable therein, and fluid distribution

means for effecting reciprocation of- said piston

including a valve chest having a valve chamber,

o sleeve valve reciprocable in said valve chamber

and having a sleeve-like body portion and a cen-

tral external flange, said valve body having formed

thereon at its opposite ends differential pressure

areas, means for supplying constant pressure to

-said pressure areas, passage means, one for each

end of the cylinder, controlled by said valve for
conducting pressure fluid to the opposite ends of
said cylinder, and vent means controlled by
said valve for alternatively connecting said

. passage means to the exhaust. | - |
'13. In a pressure fluid motor, & cylinder, a

piston reciprocable therein, and fluid distribution
means for effecting reciprocation of said piston
including a valve chest having a valve chamber,

valve chamber and having an enlarged centiral
portion fitting said enlarged bore and reduced
end portions fitting said reduced bores, passage

means comprising passages controlled by said

~ valve for supplying pressure fluid to the opposite

40
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ends of said cylinder, and means formed in said
valve for alternatively connecting sald passages
to the exhaust. | -

14. In a pressure fluid motor, a cylinder, a
piston reciprocable therein, and fluid distribu-
tion means for effecting reciprocation of said

piston including a valve chest having a valve.

chamber, a sleeve valve reciprocable in said
valve chamber and traversed by a bore, means

extending within the bore of said valve and’

forming a guide for the latter, passages means

including passages controlled by said valve 'forﬂ
supplying pressure fluid to the opposite ends of

said cylinder, and passage means associated

with said valve and said valve guiding means for

alternatively connecting said passages 1o exhaust

to vent the opposite ends of said cylinder alter-

natively through said passages. |
15. In a pressure fluid motor, a cylinder, a

piston reciprocable therein, and fluid distribu-

tion means for effecting reciprocation of said
piston including & valve chest having a valve
chamber, a sleeve valve reciprocable in said
valve chamber and comprising a sleeve-like body

and a central external flange, passage means in-

cluding passages controlled by said valve ilange
for supplying pressure fluid to

of said cylinder, and means controlled by said

valve for alternatively connecting said supply

passages to the exhaust. |

16. In a pressure fluid motor, a cylinder, a
piston reciprocable therein, and fluid distribu-
tion means for effecting reciprocation of said
piston  including a valve chest. having a valve
chamber, a sleeve valve reciprocable in said
valve chamber and comprising a. sleeve-like body

and a central external flange, passage means

including passages controlled by said valve flange
for supplying pressure fiuid to the opposite ends

the opposite ends

2,051,839

passages controlled by said valve flange for sup--

of said cylinder, means controlled by said valve
for alternatively connecting said supply passages
to the exhaust comprising internal passage
means in the valve, a passage for connecting the
valve at one side of said flange with said in-
ternal passage means, and a passage connecting
the valve at the opposite side of said flange with
said internal passage means. | |
17. In a pressure fluid motor, a cylinder, a
piston reciprocable therein, and fluid distribu-
tion means for effecting reciprocation of said
piston. including a valve chest having a valve
chamber, a sleeve valve reciprocable In said
valve chamber and comprising a sleeve-like
body and a central external flange, passage
means including passages controlled by said
valve flange for supplying pressure fluid to the
opposite ends of said cylinder, means controlled
by said valve for alternatively connecting said .
supply passages to the exhaust comprising an-
nular front and rear grooves formed internally
in said valve, and passages connecting the rear
sroove with the forward side of said valve flange
and the front groove with the rear side of sald

valve flange.

18. In & pressure fluid motor, a cylinder, &
piston reciprocable therein, and fiuid distribu-
tion means for effecting reciprocation of said
piston including a valve chest having a valve
chamber, a sleeve valve reciprocable in said valve
chamber, means coaxial with said valve and
extending therewithin and forming a guide for
said valve, passage means including passages
controlled by saild valve for supplying pressure
fluid to the opposite ends of said cylinder, and.
passage means formed in said valve and said
guiding means for alternatively connecting said
supply passages to the exhaust and including
vent ports formed in said valve, a vent passage
formed in said guiding means, one of said vent
ports being communicable with said vent passage
to vent one of said supply passages when said

10

30

40

valve is in one position and another vent port

communicable with said vent passage for venting
the other of said supply passages when the valve
is in its opposite position. | o

19. Tn a pressure fluid motor, a cylinder, a
piston reciprocable therein, and fluid distribution
means for effecting reciprocation of said piston
including a valve chest having a valve chamber,
a sleeve valve reciprocable in said vaive chamber
comprising a sleeve-like body and a central ex-
ternal flange, internal guiding means extending
within said valve body and on which the valve
is slidably guided, passage means including pas-
sages controlled by said valve flange for supply-
ing pressure fluid to the opposite ends of said
cylinder, and means formed in said valve and

said guiding means for alternatively connecting

said supply passages to the exhaust and includ-
ing vent ports extending through the valve flange
and communicating respectively with the pres-
sure areas on the opposite sides of said flange,
and vent passage means in said guiding means
with which said vent ports are communicable,
one of said vent ports connecting one of said

supply passages to said vent passage means
when the valve is in one position and the other of

said vent ports connecting the other of said sup-
ply passages to said vent passage means when
the valve is in its opposite position.

45
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'90. In a pressure fluid motor, & cylinder, a

piston reciprocable therein, and fluid distribu-
tion means for effecting reciprocation of said
piston including 2 valve chest having a valve

79 .
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chamber, a sleeve valve recipriccable in said alternatively connecting said supply passages to
valve chamber and traversed by a bore, coaxial the exhaust including annular grooves formed
guiding means extending within the valve bore internally within said valve, passages connecting
and on which the valve is slidably guided, pas- said grooves respectively with the opposite ends
Sage means Including passages controlled by  of the valve chamber, and a vent passage in said 3
sald valve for supplying pressure fluid to the guiding means with which said grooves are alter-
opposite ends of said cylinder, passage means natively communicable. | |

including passages controlled by said valve for | ' | ELMER G. GARTIN.
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