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To all whony it Yy c()nc@?%

I3e it known that I CHARLES H. JOHNSON,
a citizen of the Umted States, TBSldII}D at Chl—

~cago, county of Cook, .State of Illmms have
invented a certain new and useful Improve-'

- ment in Fluid-Pressure-Operated Tools; and
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I declare the following to be a full, ele&r and

exact deseription. of the mventwn such as

will enable others skilled in the ELIIL to which
1t pertains to make and use the same, refer-
ence bheing had to the aﬁcompanymfr draw-
ings, Whleh form a part of this specification.

My invention relates in general to fluid-
pressure -operated tools, and more particu-

]arly tothetypeofsuch tools com monly known

‘pneumatic hammers.” =

In puaumatle toolsin whicha constant pl eq-:
sure is maintained upon the piston in the di-

rection of the tool the throw of the piston
away from the tool has heretofore been effect-
ed by first exposing the larger end of the pis

ton to pressure flom the mobue flaid SUpply

and then cutting off the supply and allowing
the expansion of the pressure admitted to the
cylinder to eomplete the throw of the piston.

It is obvious that in a tool so constructed the

pressure to which the:piston is exposed dur-

ingthe latter part of its throw away from the
1:001 1s reduced by fhe expanslon of the ﬂmdf

within the cylinder.

The object of my inventionis to provide (L_
pe re-
ferred to in which the speed of the piston dur-

fluid-pressure-operated tool of the ty

Ing its mmovement away from the tool is not
dlmlmshed after the motive-fluid supply is
cut off, but is accelerated by exposing the
piston to ﬂmd-plessure admlbted from a res-
eI'VOIr.

A further object of my. invention 18 to pro-
vide a fluid-pressure- operated tool which will
be simple in construetion cmd efticient in op-
eration. . ..

Mymventmn,genelallystaned consistsina
fluid-pressure-operated tool comprising a cyl-
inder, a piston exposed to a constant pressure
in the direction of the tool; and a reservoir

which is charged with pressure from the mo-

tive-fluid .saupply and which discharges to ac-
celerate the latter part of the movement of

50 the piston away from the tool.

— i

My invention Wlll be more fully d@SCl ibed

hereinafter,with reference tothe accompany-

ing dmwmﬂ'& in which the same is illustrated
&S embodled In & convenient and practical
form, and in which

I‘lﬂ'ule 1is a longitudinal sectlon through
a bool embodying my invention, showing the

| piston delivering a blow upon the tool; I‘ln

2, a view similar to Fig. 1, showing the pis-
fon at the beginning of its. stroke towald the
tool; Fig. 3, a- fla,wmentdry view showing a
modlﬁeamon of my invention, and Figs. 4 and
5 sectional views on lines 4 4: and 5 5, Fig. 1.
‘Similarreference characters are used to des-—
ignate similar parts in the sever a,l fionres of
the drawings. -

Reference-letter A deswnates a whndm
one end of which isinteriorly screw-threaded
to be enfrcwed by the screw-threaded exten-
sion @’ of the coupling’ A’. A handle B is pro-
vided with an interiorly-serew-threaded tubu-
lar portion B',which engagesthe serew-thread-
ed portion of the eouplmﬁ' A’ opposite to that
engaged by the end of the cylinder A. -Any
sultable means may be provided for prevent-
ing the rotation of the handle with respect to
the couplmﬂ* A’, such means being shown as
consisting in a spring-actuated bolt b?, which
engages with ratechet-teeth formed on the ex-
tenm surface of the end of the coupling A'.

- A ferrule E is fitted within the end of the
cylmder opposite to the end eéngaged by the
coupling A’. Asnapordieor the shank of the
tool F extends through the ferrule E and is
frietionally engaged the'rein, by any suitable
means—such, for 1nstance, as a spring-ring e,
seated within a groove in:the ferrule E.

A bushing C is located within the cylinder

A andis reta,med therein against longitudinal

dlsplaeement by means of a radlally pw,]eet-
ing flange ¢, which is engaged by the end o'
of the cou pling A’. An exterwrshoulder is
formed by an enla,rged portion C!of the bush-
ing, which engages a shoulder ¢, formed on
the interior Slllfd(?e of the: (*ylludel A. The
eud of the bushing adjacent to the ferrule E

18 spaced within the cylinder A by means of

‘The end C? of the
flange ¢’

an interposed ring C'.
bushing C ad-ja,cent to the annular
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trically within the cylinder by means of an !sition indicated in Fig. 1, the fluid-pressure

annular flange, through which are formed
ports ¢. 'The annular projecting portion C*
of the bushing C is provided with a series of
longitudinal passages c*and a series of ports
in register with a series of exhaust-ports a,
formed through the cylinder A. The bore of
the bushing between the projecting portion
C* and the reduced portion ¢*is enlarged to
form the chamber C? which tapers slightly at
the point where the exhaust-ports are located
and continues to the spacing-ring C' with a
uniform diameter, forming the chamber C-,
A series of ports ¢®extend through the bush-
ing C, connecting the chamber C° with a space
between the exterior of the bushing and the

‘interior of the cylinder A. A small port ¢

also extends through the bushing C at a point
adjacent to the spacing-ring C'. Within the
bushing C is located a piston D, comprising
an extended portion of a diameter to corre-
spond with the diameter of the chamber C¢
of the bushing and two annular shoulders d
and d', closely fitting within the chamber C°

; of the bushing, but of a slightly less diameter

than the diameter of the chamber C° of the
bushing. . ~ |

Any desired form of throttle-valve may be
employed for controlling the admission of
pressure through the handle to the eylinder.
Such throttle-valve for convenience 1s shown
as consisting in a pop-valve I3°, located with-
in a chamber in the handle B’ and normally
seated by means of a spring 0°.

B! indicates a coupling, to which a pipe
leading from the motive-fluid supply 1s se-
cured. o

B? indicates the valve-stem, which 18 se-
cured at one end to the throttle-valve B* and
at its other end is engaged by a hand-oper-
ated lever B3® pivotally mounted in the han-
dle b.

b indicates a passage in the handle B, lead-
ing from a chamber above the throttle-valve
to the interior of the coupling A’

In Fig. 3 1 have illustrated a modification
in the means for permitting the fluid-pressure
to flow into the end of the cylinder adjacent
to the shank of the tool. Instead of provid-
ing a restricted port ¢’, as in Figs. 1 and 2, 1
have provided a longitudinal groove ¢ upon
the inner surface of the chamber C° of the
bushing, through which fluid-pressure may
pass from the chamber C° to the end of the
cylinder to be exerted upon the combined
areas of the end of the piston and the verti-
cal surface of the annular projection d.

The operation of my improved fluid-pres-
sure-operated tool is as follows: A hand-lever
B3? is depressed, as indicated in Fig. 2, which
through the interposed spindle B® unseats the
throttle - valve B°. Motive {luid then flows
from the source thereof thirough the coupling
B4, thence through the throttle-valve, and

|

;

passes through the series of ports ¢*, through
the bushing, thence through ports ¢?, formed
in the annular flange between the bushing
and the cyiinder A, thence through the space

between the chamber C° of the bushing and

the interior surface of the eylinder, through
the longitudinal passages ¢*, formed through
the annular projecting portion C! of the bush-
ing, thence into the space hetween the cham-
ber C5 of the bushing and the interior sur-
face of the cylinder, thence through the re-
stricted ports ¢® to the end of the cylinder.
The end of the piston adjacent to the tool as
well as the vertical face of the annular shoul-
der d are then exposed to pressure from the
source thereof, and consequently the piston

' is moved toward the handle of the tool, over-

coming the pressure exerted upon the oppo-
site end of the piston, owing to the latter be-
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ing of less area than the combined areas of

the end and vertical face of the shoulder d
of the piston. When the end of the piston
adjacent to the handle covers the ports c?,
throngh the bushing, and thereby cuts oft
further flow of pressure from the source there-
of to the space between the exterior surface
of the bushing and the interior surface of the
eylinder, the annular projection d on the pis-
ton has passed the series of ports ¢°, so that
the fluid-pressure which has been stored in
the space constituting a reservoir between
the bushing and ecylinder expands against

 the end of the piston and the vertical face

of the shoulder d, thereby accelerating the
movement of the piston during the portion of
its stroke away from the tool after the source
of fluaid-supply has been cut off. The piston
continues its stroke away from the tool until
the annular projection d thereon has passed
the series of exhaust-ports a, whereupen the

fluid-pressure which has propelled the piston

away from the tool escapes to the atmosphere
and permits the lesser area of the opposite
end of the piston, which is exposed to a con-
stant pressure from thesource of motive fluid,
to move the piston toward the tool, the shank
of which receives the impact of the piston.
The interior diameter of the portion C°of the
bushing C is slightly greater than the com-
bined diameter of the piston and the annular
projections d or d’. Consequently when the
annular projections pass the exhaust-ports «
during the stroke of the piston toward the
handle of the valve communication between
the chamber C° and exhaust-ports a around
the piston is permitted, thereby avoiding the
compression of fluid between the annular pro-
jections and the shoulder formed between the
portions C? and C? of the bushing.

The operation of the modification shown in
Fig. 3 is similar to the operation of the em-
bodiment shown in Kigs. 1 and 2 except that
a groove ¢'is provided upon the interior sur-

through the passage b to the interior of the | face of the end of the bushing adjacent to the
coupling A’.  When the piston is in the po- : shank of the tool through which fluid-pres-
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part the initial movement of the piston away
from the tool. _
of the restricted port ¢® in the speci
shown in Figs. 1 and 2.

From the foregoing description it will be ob-
served that I have lavented an improved
fluid-pressure-operated tool of the type in
which the piston is exposed to a constant
pressure in the direetion of the tool, the
stroke of the piston of which away from the
tool 1s accelerated after the supply thereto of
pressure from the motive-fluaid source has
been cut off by exposing the larger area of
the piston to pressure whieh has been stored
In a reservoir. |

While I have described more or less pre-
cisely ‘the details of construection, I do not

¢ form

wish to be understood as limiting myvself

thereto, as I contemplate changes in form,
the proportion of parts, and the substitution
of equivalents, ascircumstances may suggest
or render expedient, without departing from
the spirit of my invention.
Having now fully deseribed my invention,

what 1 ehim as new, and desire to secure by
Letters Patent, is—

1. In a flaid-pressure-operated tool, the

~combination with a cylinder, of a reciprocat-
3o

ing piston therein exposed to a constant pres-
sure toward the tool, means for admitting
fluid-pressure from the motive-fluid source
to impart an initial movement to the piston

‘away from the tool, and means for subse-

quently increasing the preseme to which the
piston 1s exposed.

2. In a fluid-pressure-operated tool, the
combination with a cylinder, of a differential

piston therein the smaller area of which is

exposed to a constant pressure toward the
tool, means for exposing the larger area of
the piston to pressure flowing from the mo-
tive - fluid source to impart an initial move-

ment to the piston away from the t-eol, and

means for accelerating said movementof the
piston after the motive-fluid souree has been
cut off. --

3. In a ﬂuld -pressure- 0pemted tool, the
combination with a eylinder, of a dif ‘erential
piston therein controlling the admission of
fluid-pressure from the metive-ﬂuid source
to impart an initial movement to the piston
away {rom the tool, and a reservoir the com-
munication of which with theeylinder is con-
trolled by the piston to accelerate the move-
ment of the piston away from the tool.

4. In a fluid-pressure-operated tool, the

combination with a cylinder, of a reciprocat-

ing piston in sald cylinder, a reservoir adapt-

ed to be charged with fluid-pressure, means

for admitting pressure from the motive-flnid
source to impart an initial movement to the

piston away from the tool, means for eutting

1111(1

off communication mbh tho motive -

source, and means for subsequently admit-

The groove ¢’ takes the place |

ting pressure from said reservoir to acceler-
ate the movement of the piston.
5. In a fluid-pressure-operated tool, the

combination with a cylinder, of a differential

piston exposed to a constant pressure toward
the tool, said cylinder having a reservoir
formed therein having ports controlled by the
piston whereby pressureis first admitted from

the motive-fluid source to impart an initial

movement to the piston away from the tool
and subsequently admitted from said reser-
voirto accelerate the movement of the piston.

6. In a fluid-pressure-operated tool, the
combination with a cylinder, of a bushing
therein said cylinder and bushing being
spaced apart toform areservoir, a differential
piston within said bushine expeeed to a con-
stant pressure toward the tool and control-
ling the admission of pressure to said reser-
Veir from the motive-fluid source and also
controlling the discharge of said reservoir
into said eylinder to accelerate the movement
of the piston away from the tool.

7. In a fluid-pressure-operated tool, the
combination with acylinder, of a bushing lo-

inder and the exterior surface of the bushing,
a reciprocating differential piston within said
bushing controlling ports thérein through
which pressure is admitted to said reservoir
and also controlling ports in sald bushing
through which pressure in said reservoir is

d1eoha,rn'ed into the cylinder to accelerate the

movement of the piston away from the tool.
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cated within said cylindersoasto form a res-
ervoir between the interior surface of the eyl- .
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- 8. In a fluid-pressure-operated tool, the .

combination with a cylinder, of a bushmﬂ* lo-
cated within said ceylinder so as to form a res-
ervolr between the interior surface of the cyl-
inder and the exterior surface of the bushing,
the diameter of the bore of said bushing be-
ing less near the end thereof adjacent te the
hendle of the tool, said bushing having a
port through the restrieted portion thereof
and also a port through the larger portion
thereof, a differential piston subjected to a

{ constant pressure toward the tool control-

ling said ports through the bushing whereby

the initial movement of the piston away from
the tool and discharged from said reservoir
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‘pressure 1s admitted to said reservoir during -

115

into the cylinder efter such lmtml movement _

of the piston.

9. In a fluid-pressure-oper ated tool, the
combination with a cylinder, of a bushmg lo-
cated within said eylinder so as to form a res-
ervolr between the interior surface of the cyl-
inder and the exterior surface of the bushing,

the diameter of the bore of said bushing be- .
ing less near the end thereof adjacent t0 the

hfmdle of the tool, said bushing having a

port through the ;testueted por tion thereof a

restricted pmt through the opposite. end
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thereof, and a relatwely larger port there-

| through at a pledetelmmed distance from

130
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said restricted port, a differential piston with- | nected from the motive-fluid source and con- 10
in said bushing subjected to a constant pres- | nected with the eylinder to dccelerate the
sure toward the tool controlling said ports | movement of the piston.
through the bushing whereby said reservoir | In testimony whereof I sign this speelﬁca-

§ 18 connected to the source of motive-fluid | tion in the presence of two w1tnesses

supply while pressure is admitted through | CHARLES H. JOHNSON.
sald restricted port toimpart an initial move- Witnesses:
ment to the piston away from the tool and H. H. VAUGHAN

wherebysubsequently the reservoir is discon- | - ROY SMITH.
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