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This invention relates to fluid pressure mo-

tors of the reciprocative type, particularly

those utilizing a free flying piston adapted to
have a percucsive action.. It is especially
adapted and intended for hammers and ham-
mer drills of the fluid pressure type.

Among the objects of the invention are to
improve the valve and piston action of motors
of the described type, to secure a compact
design with positive tripping and holding of
the valve in its respective positions, to “de-
creage resistance to the flow of motive fluid,
to decrease clearance chambers and conse-
quent loss of motive fluid, and in general to
improve prior construction and operation in
the interest of more efficient and economical
service.

The accompanying drawings are for the
purpose of clearly indicating the cycle of op-
eration and are accordingly diagrammatic in
part. In the drawings:

Fig. 1 is a lonaltudlnal sectional view
through a fluid pressure percussive tool dis-
closlng a motor embodying the invention ; and

Fig. 2 is a view similar to Fig. 1, showing
certain parts in.a different position.

The embodiment of the invention chosen
for the purpose of illustration comprises a
pneumatic hammer drill having a casing 3
formed with a cylinder 4 prov1d1n¢r a piston
chamber 5 in which reciprocates a piston 6
arranged to impart blows to a working tool
7 supported in the outer end of the cylinder.
The piston in its remprocatlons overruns in
both d1rect10ns 2 main exhaust port 8. Cas-
ing 3 provides a valve chamber adjacent the
piston chamber in which is mounted for
movement in timed relation with piston 6, a
valve 9 for controlling the admission of mo-
tive fluid to piston chamber 5. The rear and
forward ends of the valve chamber and the
piston chamber are connected by passages 10
and 11 respectively, these passages being al-
ternately closed and opened by the valve to
distribute the motive Hluid entering the tool
through passage 12.

Valve 9 is tubular in form, the central
opening therethrough providing access for
the motive fluid to passage 11 when the valve
i$ in the position shown in Fig. 1. Valve 9

ig of the reversible type being formed with
stepped -annular extensions symmetrlcally
dhposed relative to.the ends of the valve and
providing two pairs of ‘opposed pressure
areas 13* and 13" and 14® and 14*. Areas
13% and 13" are the valve-holding areas and
areas 14* and 14* are the valve-shifting areas,
the latter being of greater extent than the
former. Areas ;13* and 13" are continuously
supplied with motive fluid in restricted
amount by ports 15* and 15° extending
through the valve and from these areas lead
passages 16® and 16° to the piston chamber on
opposite sides of main vent 8 and under con-
trol of piston 6. Shift areas 14* and 14°
have continuously open vents 17* and 17" ex-

- tending therefrom and supply passages 18*

and 18" of greater size than the vent passages
and- which cross and extend to the piston
chamber on opposite sides of vent passage 8

and intermediate the latter and the passages:

162 and 16>,

The cycle of operation is as follows: With

the parts in the position shown in Fig. 1, pis-
ton 6 has just imparted its blow to tool 7 and
is beginning its rearward or. non-working

stroke, the valve being in its rearward posi-
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tion as shown and admlttlnd motive fluid

therethrough to passage 11 and thence to the
forward end of the piston chamber. The rear
end of piston chamber 5 is open to exhaust

through main vent 8. Passage 16° is closed by
the piston so that the pressure continuously

admitted by ports 15" is effective against hold-

ing area 18" to retain the valve in its-present.

position. Passage 16* meanwhile communi-
cates with atmosphere through main vent 8
so that the pressure of the motive fluid pass-
ing through ports 15* is relieved. -Passage

18 is closed by the piston but shift drea ¢

142 with which 1t communicates is vented by
port 17,
through main vent 8 and the corresponding
shift area 14" of the valve is also vented by
passage 17°. As the piston moves rearwardly
main exhaust port S is closed and: any air
trapped in the rear end of the piston cham-

ber then passes to atmosphere through pas-

sage 18" and vent 17° until passage 18 is also
closed by the piston. Shortly thereafter pis-
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Passage 18° is open to atmosphere
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ton 6 begins to close passage 162 cutting off
the escape of pressure admitted through ports
15% so that the pressure begins to build up
against holding area 13> of the valve, thus
balancing or tending to balance the pressure
existing on the opposing area 18°. At about
the same time, the piston begins to uncover
passage 16P so that the pressure-holding area
13" equalizes with the pressure obtaining in
the forward end of the piston chamber. At
this point the valve is substantially in a state
of balance since shift areas 142 and 14" are
both vented. Immediately thereafter piston
§ uncovers passage 18 permitting motive
fluid in the forward end of the piston cham-
ber to pass to shift area 142 Since passage
18 is of greater extent than the vent 172 a

~p1‘eponderatmo' pressure promptly builds up

againgt shift area 14* and the valve is thrown
40 the forward position shown in. Fig. 2.
Meanwhile piston 6 has uncovered main vent
port 8 relieving the pressure in the forward
end of the plston chamber and opening the
passage 16° to exhaust so that arvea 13* be-
comes effective to hold the valve in its new
position. When the valve shifts it cuts off
the admission of motive fluid to the passage
11 and admits it to passage 10 to drive the
piston forwardly. As the piston advances.on
its working stroke it closes main exhaust 8,

- passage 18% and then begins to close passage

16> while it opens passage 16* thus again
putting ~the valve in a state of balance.
Shortly thereafter it uncovers passage 18°
admitting motive fluid from the rear end of
the pi iston chamber to shift area 14" throwing
the valve back to the position shown in F1<r
1 as the piston strikes tool 7, thus completmO'
the cycle. -

‘While the dlsclosure of the drawings is
diagrammatic in order to make clear the valve
and piston action, it will be apparent that

valve 9 is substantially equal in length to the
stroke of the piston, that when the valve
chamber is brought close to the piston cham-
ber (as it is in “actual construction) all the
passages, particularly passages 10 and 11,
will be very short and direct so that 1es1stance
to the flow of motive fluid is avoided, and that
the clearance chambers can be much reduced
thus increasing the efficiency of the motor and
producing a very compact design.

While a preferred form of ‘the invention
has been herein shown and described, it is to
be understood that the invention is not lim-
ited to the specific details thereof, but covers
all' changes, modifications and adaptations

within the scope of the appended claims.

I-claim as my invention:

1. A fluid pressure motor comprising a
cylinder, a- piston reciprocable therein, and
a valve for controlling the motive fluid: sup-
ply to operate said plston and moving auto-
matically in timed relation with the latter,

said valve having opposed shift areas, said
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cylinder providing vents for said areas and
supply passages thereto under control of said
piston, said vents being of less extent than
said passages, said valve having opposed
holding areas alternately effective to retain
the valve in position, and means for substan-
tially balancing the pressure. on sald hold-
ing areas just before motive fluid is admitted
to one of said supply passages to cause the
valve to shift.

2. A fluid pressure metor comprising a
cylinder, a piston reciprocable therein, and a
valve for controlling the motive fluid sup-
ply to operate said piston and moving auto-
matically in timed relation with the latter,
sald: valve having opposed shift areas, said
cylinder. rrovu‘]mo vents for said areas and
supply passages thereto under control of said
piston,
said passages; said valve having opposed hold-
ing areas alternately effective to retain the
valve in position, and means for admitting
motive fluid continuously in limited amount
to said holding areas.

3. A fuid _pressure motor comprising a
cvhnaer, a piston reciprocable therein, and
a valve for controlling the motive fluid sup-

ply to eperate said p1ston and moving auto—
matlcqlly in timed relation with. the 1atter,
said valve having: opposud shift areas, said
cyhnder 3r0v1d1n0‘ vents for said areas and

said vents being of less extent than
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supply passages thereto under control of said -

piston, said vents being of less extent than
seid p.a,ssages, said . valve having opposed
holding areas alternately effective to retain
the Valve in position, and means for admit-
ting motive fluid continuously in limited
amount to said helding areas, S‘lld ¢ylinder
providing passages leadmo from said hold-
g areas to the piston chamber to be con-
trolled by said piston.

4. A fluid pressure motor comprising a
eylinder, a piston reciprocable tlierein, and a
valve for controlling the motive fluid supply
to operate said piston and moving automat-
ically in timed relation with the latter, said
valve having opposed shift areas, said cyhn—
der prowdmd vents for said areas and sup-
ply passages thereto under control of said pis-
ton, said vents being of less extent than said

passages, said valve ‘Thaving opposed hold-

ing areas al’cernately effective to retain the
valve in position, and means for admitting
motive fluid continuously in limited amount
to said holding areas, said cylinder provid-
ing passages leading from said holding areas
to the piston chamber to be controlled by said
piston, said supply passages and said last
named passages being so disposed that said
piston uncovers one of said last named pas-
sages just before uncovering one vof said sup-
ply passages.

5. A fluid pressure percuss1ve uool com-
prising a casing providing a piston cham-
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ber and a valve chamber, a hammer piston
reciprocable within said piston chamber, a
valve automatically movable within said
valve chamber in timed relation with said
piston, said casing having ports and pas-
sages extending between said chambers and
a main vent port for said piston chamber
controlled by said piston, said valve having
opposed shift areas, said casing providing
supply passages to said areas under control
of said piston and continuously open vent
ports of smaller extent than said supply pas-
sages, said valve having opposed holding
areas, and means continuously supplying

5 motive fluid to said holding areas, said casing

providing passages extending from said
holding areas to said piston chamber under
control of said piston.

6. A fluid pressure percussive tool com-

. prising a casing providing a piston cham-

ber and a valve chamber, a hammer piston
reciprocable within said piston chamber, a
valve automatically movable within said
valve chamber in timed relation with said

1 piston, said casing having ports and pas-
3 =

sages extending between said chambers, and
a main vent port for said piston chamber
controlled by said piston, said valve having
opposed shift areas, said casing providing
supply passages to said areas under control
of said piston and continuously open vent
ports of smaller extent than said supply pas-
sages, said supply passages opening into said
piston chamber on opposite sides of said

% main vent port and adjacent thereto, said

valve having opposed holding areas, and
means continuously supplying motive fluid to
saidholdingareas, said casing providing pas-
sages extending from said holding areas to
said piston chamber under control of said
piston, said last named passages being also on
opposite sides of said main vent port and
bsyond but adjacent to said supply passages.

7. A fluid pressure percussive tool compris-
ing a casing providing a piston chamber and
o valve chamber, a hammer piston reciproca-
ble within said piston chamber, a tubular
valve movable automatically within said
valve chamber in timed relation with the
movement of said piston, said casing provid-
ing passages under control of said valve con-
necting the opposite ends of said piston and
valve chambers, said valve having opposed
shift areas, said casing providing continu-

1 ously open vents for said areas and supply

passages of greater extent than said vents
communicating with said piston chamber
under control of said piston, and means ar-
ranged to hold the valve in shifted position
and to place the valve in a condition of sub-
stantial balance immediately prior to the un-
covering of one of said supply passages by
said piston.

8. A fluid pressure motor comprising
a cylinder, a piston reciprocable therein, a

3

motive fluid controlling valve admitting mo-
tive fluid to one end of said cylinder by the
movement of one end of said valve and to the
other end of said cylinder centrally through
the valve, and piston controlled means for
shifting said valve including a pair of op-
posed pressure areas arranged to place the
valve in a substantial state of balance im-
mediately prior to the shifting of the same.
9. A fluid pressure motor comprising
a cylinder, a piston reciprocable therein, a
motive fluid controlling valve having a .cen-
tral shifting head,the ends of said valve con-
rolling admission of motive fluid -to the
cylinder, valve position holding areas inter-
mediate said central head and said extreme
ends, means for supplying motive fluid in
limited amount continuously to said holding
areas and piston controlled means for shift-
ing said valve.
10. A fluid pressure motor comprising
5 cylinder, a piston reciprocable therein, a
motive fluid controlling valve having a cen-
tral shifting head, the ends of said valve
controlling admission of motive fluid to the
cylinder, valve position holding areas inter-
mediate said central head and said extreme
ends, means for supplying motive fluid in
limited amount continuously to said holding
areas, piston controlled means for relieving
the pressure continuously -supplied to said
holding ‘areas, and piston controlled means
for shifting said valve. .
Signed by me at Detroit, in the county of

Wayne and State of Michigan, this 23rd day ;

of December, 1926.
GUSTAVE M. NELL.
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