Patented Sept. 28, 1920.

W. A SMITH, _
FLUID ACTUATED RECIPROCATING MOTOR
‘APPLICATION FILED FEB. 24, 1920,

1,354,348,

a £ Y
N

e

RNEY '

R b A N \nN
L SN SSSNSNY N\
N . . & _ ” <

D %ﬁ\aﬂ/ _ g i ////Af//

A
5%{ ‘;-‘ &?IN NTOR.

- BY ZKM/
Abck aTTO

d
T

7
7B = 3
“ m -~
RSN A < S
&%;V///«x N \ﬁ/___g_\ /A i % 00
v L & v & 4 UM /

] P == o F i s\ g7 o

; d/ . .
y— Ve e




ED STATES PATENT OFFICE,

WILLIATE A, SME"E‘I—E, OF BASTOWN, PENNSYLVANIA, ASSIGNOR W0 INGERSOLI-RAND

COMFPANY, OF JERSTY ITY, NEW JERSEY, A CORPORATION OF NEW JERSEY.

53

FLUE—A.CTUATED RECIPROCATING MOTOR.

1,354,248, Spscification of Letters Patent, Patented Sept. 28, 1920.

Application fled February 26, 1520, Serial o, 560,661,

To all whom 3 may concern: ports and passages of the tool which are
Be it known that L Wiriam A, Smrrm, a adapted to be controlled by one extension or
citizen of the United States, residing at shank, are egually adapted to be controlled
Haston, in the county of N orthampton’and by the other extension or shank. Likewise
§ State of Pennsylvania, have invented 2 cor- ihe valve operation I provide, functions in. 6G
tain new and useful Improvement in Fluid- the same manner in either of the inter-.
Actuated Reciprocating Motors, of which changeable positions of the hammer. = .
the following is a specification. In the particular tool illustrated, the vear
his invention relates to fAnid actuated end of the hammer extension or shank which.

10 reciprocating motors, but more particularly extends rearwardly into the cylinder cham- 5.
to & motor of that class applicable to a per- bers,” constitutes a constant pressure for-
cusgive tool of the hammer drill type in wardly acting pressure area, and fluid pres-

" whigh the haramer is rveciprocated by fluid sure is intermittently or alternately admit-

. Pressure distributed to and exhausted from ted to and exhausted from the forwardly

16 the pressure chambers’ by suitable meéans -acting and rearwardly acting pressure areas 70 -
which may include a valve. y of the main head. ,

% s desirable to prolong the period of ex- T prefer to permit the movements of the
. haust in a tool of this type and thus increase - rearwardly extending hammer extension or
the efficiency while decreasing the power. shank to control the admission of fluid. pres-

28 consumption of the ool and the primary sure tc the forward end of the cylinder to 75
objectiof the present invention is to secure act upon the rearwardly operating pressure -
guick acping and positive means for main- area of the main head, for the return stroke

b - <taining the exhanst open from the pressure  of the hammer, but I have provided a valve
chambers as long as conveniently practi- mechanism for controlling and prolonging

25 cable, ' , S ' the admission of fluid to the forwardly act- go

The particular tool T have selected for the . ing pressure area of the main head, and for -
application of this invention, is provided prolonging the period of éxhaust from the
with a differentiz] piston hammer - formed intermittently supplied pressure areas.
with two forwardly acting pressure areas Orne of the objects of the invention is to

80 and a rearwardly acting pressure area, in improve upon this valve mechanism which 85
this instance one of the forwardly acting in this instance is shown as a differential
pressure areas operating in a constant pres- valve controlled by -the movements of the
sure chamber although the invention is not - piston hammer in such manner that it moves
limited to such construction, and T have only quickly and positively with freedom of ac-

85 selected this form of tool for the purpose tion and satisfactorily maintains the exhaust 90

“of illustrating my invention. : ~ open for the maximum period with certainty

T have also shown the invention in con- and precision under operating conditions,
nection with & hammer having a main head Further objects of the. invention will
and two reduced extensions or shanks ex. hereinafter appear and to all of these ends

40 tending therefrom on opposite sides, and I the invention consists of the features of con- 95
preferably form each extensionorshankofthe struction, combinations of elements and ar-
‘samelength and of uniform diameter through-  rangements of parts substantially as herein
out so thatthehammerisreversiblein the tool, described and claimed and shown. in the

“and either end may be used as the striking accompanying drawings in which—

46 end for the drill sfeel. This reversible fea- Figure1isa diagrammatic side elevation, 100
ture is sometimes an advaniage in case one partly in-longitudinal section and _partly
end of the hammer becomes chipped or broken away, of a tool embodying the inven.
broken, as the same hammer may be used in tion, and ) -
the tool without waiting to renew the entire Fig. 2 is a similar view with the hammer

8¢ hammer, ) - in a different, position in its travel, 105

In order that the tool may be adapted to ~ In both figures only so much’of the per-
receive the hammer and operate with either cussive tool is shown as will be necessary to
extension’ or shank ingsrted rearwardly an understanding of the invention and the
within the cylinder chambers, prdvision is valve mechanism and related ports and pas-

B8 made for guch interchangeabiﬁty and the sagzes in ths tool are brought as far as Pos- ‘10¢




o 1,354,348

sible into the same plaze in the drawing for
clearness of illustration. ‘
The particular ool shown is adapted to
be provided with means independent of the
hammer itself for imparting rotation to the
drill steel, but the rotating motor and its
mechanism are omitted as forming no part

" of this invention.
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Referring to the drawings, the cylinder
A of any usual or suitable construction, is
formed - with a differential bore of two
diameters including the larger forward
bore B and the smaller rearward bore C.
The piston hammer reciprocating in the

eylinder A is provided with a main enlarged’

head D' having hammer extensions in the
form of reduced shanks E and F extending
therefrom ir .opposite directions. These
shapnks B and F are preferably each of the
same length and of the same uniform
diameter throughout so that the hammer is
reversible or interchangeable in the toel and
either shaik may be inserted in the smaller:
e ¢ of the cylinder and the other shank
wsed for striking the drill steel as desirved.
The forward hammer extension or shank
¥ or F as the case may be, is guided as
shown in the bushing H and the drill steel
} is inserted in a-suitable chuck J engaging

a votating sleeve K having gear teeth

adapted to be engaged and actuated by any
suifable independent rotating motor (not
shown). A front head O incloses the sleeve
K snd the rear end of the cylinder is closed

- by the usual back head P.

Operating finid under pressare is ad-
mittec to the foal through the inlet Q and
the chumber R forms a constan: pressure
chamber, so that the pressure is constantly
exerted on the forwardly acting pressure
rea S at the rear end of the rearward ham-
mor extension ar shank E. A piston con-
trolied supply port T in the smaller cylinder
Lore C communicates with a main fluid pas-

. sage U leading to the front end of the eylin-

der and communiciting with the front end
»f the larger bore B through port V which
nos only wdmits fluid to the rearwardly act-
irz pressuce area W of the main head D
but serves the added function oy acting a8
an auxiliary eshaust port on the forward
stroke of the pisten, as will heveinpfter
appear, since the fluid in front of the nain
piston head D may exhaust through the

main cxhanst port X, until said port X is
coverad, and also through the port V. pas-.

sage 1T and auxiliary cross passage
around the contiolling valve Z in the posi-
tion shown in Fig. 2, and as indicated by
the arrows, tc atmosphere through auxiliary
atmospheric port o in the valve -casing.
This ausiliary exhaust continues after the
pain exhatst port X is closed and until the
valve'i thrown to the position indicatedt in
Fig, 1.,/ ;

The admission and exhaust to and from
the forwardly acting pressure area b of the
main head D, is controlled by the valve Z
and as shown, a constantly open supply
port ¢ is provided in the chamber R, com-
municating with a_main fluid pussage. d
which opens through port ¢ into the valve
chamber.in the valve casing / conveniently
provided on the side of the cylinder A.
Motive fluid pressure is admitted from the
valve chamber past valve Z through admis-
sion port ¢ to the larger cylinder bore B
behind the main head D when the valve is
in'the position shown in Fig. 2, and admis-
sion is cut off by the valve when in the
'position, shown in Fig. 1, in which case the
port ¢ acts as an auxiliary exhaust port
permitting the fluid to exhaust from the
pressure area b.of the main head D, around
valve Z and out through port a, while the 85
main exhaust port X is open, and continuing
after the main exhaust port is covered by
the piston head until the yalve Z is thrown

‘to the position indicated in Fig. 2.

The controlling valve Z is preferably 90
formed with differential pressure surfaces,
one or more of which are constantly subject-
ed to the main fluid pressure, and another
of which is intermittently subjected to said
pressure. As shown in this instance, the 95
valve Z is of the spool type sliding on the
stem A conveniently formed as a bolt with
a flanged head j and a threaded end adapted
to receive a nub or other fastening device k..
The bolt is provided with a throat o form- 100
ing a stop for the valve 7 which, as shown,
is formed with an enlarged recessed head p
extending over the throat » and abutting
against the shoulder formed by said throat
in the position of the valve shown in Fig. 2. 105
The recessed valve head p constit'ites the
intermittent pressure area of the valve and
an enlarged portion ¢ forming a shoulder 7
constitutes one of-the constant pressure
areas. Another constant pressure area may 110 '
be formed by the shoulder s, although this
second shoulder may be omitted if desired.
The rear end of the valve Z is vented to at-
mosphere through the ports 7, preferably
provided in a flanged plug v fitting the end 115
of the valve chamber, and held in position
by the nut % on the shank A of the valve
bolt.

Tn order to admit fluid pressure to and
exhaust pressure from the recessed differ- 120
ential pressure area in the head p of the
valve, for moving the valve backward and
forward in the valve chamber, an auxiliary

‘fluid passage v in the cylinder wall leads from

the port w located at the rear of the smaller. 125
cylinder bore C rearward of the supply port

T, to-a- port # in the larger cylinder bore,
adapted to be covered and uncover d by the
main head D in its travel, and a branch
suxiliary passage y leads from the passage 130
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o a port # opening into the valve
n front of the valve head 2

In the operation of the tool, the piston
mer, in starting on its forward stroke,
uncovers the valve controlling port
he rear of the smaller cylinder bore C,
efore it uncovers the supply port T, and at
ihe same time the main head D covers the
veive controlling port @ in the larger cyl-
inder bore B, so that motive fluid pressure
is admitted through anxiliary passage ¢ snd
branch passage y to the valve chamber and
throws the valve Z rearwardly against the
constant pressure on the differemtial di-
amsters 7 and 2, : .

The sir passes from passage y through
1 z and thence through cross passage ¥
into the main passage U and to the forward
end W of the main head D. The main fluid
bressure also passes through supply port T,
when uncovered, and through main passage
to the forward end of the main head D.
When the piston starts on its rearward
stroke, it shuts off the supply pors T be-
10ve covering the valve controlling port 1w,

As the valve Z moves over from the posi-
tion shown in Fig, 2 to that shown in Fig. 1,
it opens the port ¢ from the rearward end
of the main head D, to exhaust through the
auxiliary atmospheric port ¢, and the piston
has also opened the main exhaust port X.

s the piston moves rearwardly on its
return stroke, the main head D first shuts
off the main’ exhaust port X, but the port g
is left open to exhaust through atmos-
pheric port @ to relieve the pressure at the
rvear of the head D. Then the inlet through
supply port T is shut off and the inlet
through the valve controlling port w is cov-
ered, and the valve controlling port z is un-
covered by the main head D, thus relieving
the pressure in front of the valve head p
through port 2, branch passage y, auxiliary
passage v and port @, when exhaust port X
is uncovered which permits the valve Z to
move from the position shown in Fig. 1 to
that shown in Fig. 2, and the cycle is re-
peated. :

. I claim—

L In a fluid actuated reciprocating mo-
tor, the combination of » cylinder, a piston
therein, a main passage controlled by the
piston for intermittently supplying ~fuid
pressure in front of the piston, main . ex-
haust means for" exhausting the cylinder
from both ends of the piston, a second main
passage for intermittently supplying fluid
pressure behind the piston, a differential’
valve having larger and smaller pressure
areas for controlling said second main pas-

casing
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.sage and for controlling auxiliary exhaust
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means from both ends of the cylinder, said
valve being detuated in one direction by con-
stant pressure on its smaller area, and in the
other direction by intermittent pressure on

. one of the forwardly

its larger avez, a combined auxiliary supply
and exhaust passage controlled by the pis-
ton for supplying pressure to, and exhaust-
ing pressure from; the larger aven of said
valve, and an additional auxilinry supply
and exhaust passage permitting the pressura
supplied to said larger area of the valve to
pass to the front end of the cylinder and
also affording an auxiliary exhaust for the
tront end of the cylinder.

2. In 2 fluid actuated reciprocating motar,
the combination of a cylinder, a differentia
plston therein, s constant pressure chamber
for constantly maintaining fluid pressure on
acting pressure zreas
of said piston, a main passage controlled by
the piston. for intermittently supplying fluid

pressure to the cylinder for the rearwardly

30-

acting pressure area of said piston, 5 dif-

ferential valve subjected to constant pres-
sure on one pressure ares, controlling the in-
termittent supply of fluid pressure to the
cylinder for the other forwardly acting
pressure area of said piston, mesns for ex.
hausting the said intermittently supplied
portions of the cylinder, said vaive centrol-
ling an auxiliary exhaust from.each of said
intermitiently supplied cylinder portions,
the auxiliary exhausting means inciuding
a combined auxiliary supply snd exhaust
passage connecting the said main supply
Dassage with the valve chamber, and means
for intermittently supplying main fluid pres-
sure to the other pressure ares of said valve
including additional auxiliary sapply and
exhaust passages adapted to connect the
valve chamber with the constant pressure
chamber at the rear of the cylinder and with
the cylinder in front of the rearwardly act-
ing pressure area of the
pressure admitted to the wvalve chamber
through said additional auxiliary passages
may pass to the front end of the cylinder

. through said ecombined auxilisry supply and

exhaust passage in one position of the valve,

3. In a fluid actuated reciprocating motor,
the combinatiort of g cytinder having o dif-
ferential bore, 2 differential piston therein
having a main head and at least one reduced
shank, a chamber for constantly mainain-
ing fluid pressure on the resr end of said re-
duced shank, a main fluid supply passage
controlled by said veduced shank and lead-
Ing to the front end of the cylinder for in-
termittently supplying fluid pressure” in
tront of said main head, a valve chamber, a
différential controlling valve therein, s main
tluid supply passage leading to said valva
chamber whereby the ‘smaller area of said
valve is constantly subjected to the main
fluid pressure, a port controlled by said
valve for intermittenﬂy‘ supplying fluid
pressure behind the said ‘main piston head
and adapted to act as an auxiliary exhaust
port; main exbaust means

piston, whereby

overrun by the
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piston head in its travel by exhausting both
ends of the cylinder, an auxiliary atmos-
pheric port for the valve chamber, auxiliary
passages controlled by the reduced shank
of the piston for intermittently supplying
the main fluid pressure to the valve cham-

ber in front of the larger pressure area of .

said valve, said passages  communicating
with the forward end of the cylinder
through a port controlled by the piston head,
and an auxiliary passage controlled by the
valve for placing the valve chamber and
said first named auxiliary passages in com-

‘munication with the main fluid supply pas-

sage leading to the front end of the cylinder.

4. Tn a fluid actuated reciprocating motor,
the combination of a cylinder having a dif-
ferential bore, a differential piston therein
having a main head and at least one reduced
shank, & chamber for constantly maintain-
ing fluid pressure on the rear end of said
reduced shank, a main fluid supply passage
leading to the front end of the cylinder and
controlled by said reduced shank for inter-
mittently supplying fluid pressure in front
of said main head, said main passage also
being adapted to act as an auxillary exhaust
passage,'a valve chamber, a differential con-
trolling valve therein, a main fluid supply
passage leading to said chamber whereby

" the smaller area of the valve is constantly

35
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subject to the main fluid pressure, a port

controlled by said valve for intermittently-

supplying fiuid pressure behind the said
main head, said port also being adapted to
act as an auxiliary exhaust port, man ex-
haust means overrun by the piston in its

travel for exhausting pressure from in front

of and behind the main head, an auxiliary,

atmospheric’ port for the valve chamber,
auxiliary passages controlled by the piston
for connecting the constant pressure cham-
ber of the cylinder with the valve chamber
in front of the larger pressure area of the
valve and for comnecting the said portion
of the valve chamber with the front end of
the cylinder in front of the main head, and
an auxiliary passage controlled by the valve
for connrefing the said portion of the valve
chamber with the main fluid supply passage

‘leading to the front end of the cylinder.

5. In a fluid actuated reciprocating motor,

the combination of a cylinder having a dif-

ferential bore and a differential piston oper-
ating therein, means for constantly main-

1,354,348

taining fluid pressure on one of the for-
wardly driving pressure areas of said pis-
ton, a main flud passage controlled by the
piston for intermittently supplying motive
fluid to the rearwardly driving pressure
area, and a differential valve constantly sub-
jected on its smaller pressure area to motive
fluid pressure for controlling the intermit-
tent supply of motive fluid to the other for-
wardly driving pressure area of the piston
and for controlling auxiliary exhaust pas-
sdges from said intermittently supplied

pressure aveas of the piston, said valve be-

Ing intermittently subjected to motive fluid
pressure on its larger pressure area, said

. auxiliary exhaust passages including means

for admitting motive fluid around the valve
to the rearwardly driving pressure area of
the piston in addition to the fnotive fluid
supplied through the said main piston con-
trolled fluid passage when the valve is in one
position.

6. In a fluid actuated reciprocating
motor, the combination of a-cylinder having
o differential bore and a differential piston
operating therein, means - for constantly
maintaining fluid pressure on one of the for-
wardly driving pressure areas of said pis-
ton, a main fluid passage controlled by the
piston for intermittently supplying motive
fluid to the rearwardly driving pressure
avea, and a differential valve constantly sub-
jected on its smaller pressure area to nmotive
fluid pressare for controlling the inter-
mittent supply of motive fluid to the other
forwardly driving pressure area of the pis-
ton and for controlling auxiliary exhaust
pussages from said intermittently supplied
pressure areas of the piston, said valve

being intermittently subjected to motive

fluid pressure.on ity larger pressure area,
said auxiliary exhaust passages including
means for admitting motive fluid around the
valve to the rearwardly driving pressure
area of the piston in addition to the motive
fluid supplied through the said main piston
controlled fluid passage when the valve is in
one position, and also including means for
exhausting pressure from the larger pres-
sure avea of the valve to the cylinder m
front of the main head when the valve is in

another position. ‘
Tn testimony whereof I have hereunto set

my hand. :
WILLIAM A. SMITH.
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