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To all whom it may concern:

Be it known that I, AvLFrED PaARFITT, 2
citizen of the United States, residing at To-
peka, county of Snawnee, State of Kansas,

5 have invented a certain new and useful Im-
provement in Fluid-Pressure Rams, and de-
clare the following to be a full, clear, and ex-
act deseription of the same, such as will en-
able others skilled in the art to which it per-

10 tains to make and use the same, reference
being bhad to the accompanying drawings,
which form a part of this specification.

My invention relates in general to fluid
pressure operated tools,and inors particularly

15 to that type of such tools which ave adapted
to deliver a single powerful blow at each
operation.

In the use of rarnming and punching tools
for varicus purposes, as for instance in driv-

20 ing stay bolts out of boilers, it is desirable
that the cylinder of the tool should be se-
curely supported with the punch against the
stay bolt and thereby render the full force of
the blow effective by preventing any recoil of

25 the eylinder. g

The object of my invention is to provide a
fluid pressure operated tool of the character
referred to the gylinder of “which may be
readily supported between the opposite walls

30 or surfaces or between any fixed support and
the obieet 0 be rammed so that the recoil of
the blow delivered on the object may be re-
sisted by the opposite smface or other fixed
support. S ‘

A further object of my invention is to pro-
vide & fluid pressure operated device of the
character described which will be simple in
construction, comparatively inexpensive in
manufacture and efficient in operation.

The embodiment of my invention herein
disclosed, generally described, eomprises an

“outer cylinder surrounding and movable rel-

atively to the eylinder within which the re-

ciprocating piston is located, and means for

45 admitting fluid pressure between the adja-

~cent ends of the two (ylinders thereby mov-

35

40

ing the same relatively a suflicient distanee

for the tool to extend hetween the fixed sup-
ort and the obhject upon which the blow is to
50 Ee delivered.

My invention will be more fully deseribed

hereinafter with reference to the accompany-

ing drawings in which the same is illustrated

. as embodied in a convenicn! and practical
55 form, and .in which—

-similar parts.

ferrule B.

Figure 1 is a central longitudinal seetion of
my invention; Fig. 2 a view on an ‘enlarged
scale of the-mechanism shown at the right of
Fig. 1; Fig. 3 a sectional view taken on line
3--3 Fig. 2; Fig. 4 a plan view of myinven-
tion, the two eyliniders being shown as hav-
ing been moved relatively; Fig. 5 an eleva-
tional view of a clamp m{apted tu surround
the inner cylinder; and Fig. 6 an clevational
view-on an enlarged scale of the annular. pis-
ton valve. : '

Similar reference characters are used in the
several figures of the drawings to designate

Reference
within which a piston L is adapted to recip-
rocate. One end of the cylinder A is pro-
vided within the sume with a bufler @ to ve-
ceive the return blow of the piston. A

flanged washer a? is located an the exterior:

surface of the end of the cylinder. A cup
shaped leather packing A’ is secured to the
end of the cylinder with the flange thereof
exiending in an opposite direction from the
flange of the washer A% A spring ring o’ is
employed to force outwardly the pncking A,
A washer A® is surrounded by the flunge on
the packing A’. Rivets a* extend through
the end of the cylinder, the washer A the

packing A’ and the washer A® and sccure the g:

same rigidly together.

Located 1n the opposite end of the-cylinder
Ads a ferrule B wyrovided with a- civculyr
groove b.orthe edge thereof facing the in-
terior of the cylinder. = A-bushing C engages
the interim{ surface of the end of the cylinder
A adjacent to the ferrule B and overlaps-the
latter with which it is in screw threadad en-
%agement‘. An annulur chamber is formed
setween the bushing C, the end of the ferrule
B and the surrounding portion of the eylinder

A. Within the annular'chamber just de-.

scribed is located an annular piston valve (7,
The opposing surfaces of the piston valve
and the bushing C are provi&ed with alined
recesses in which are seated expansion springs

¢* normally retaining the annularpiston valve:
.atthe end of the valvechamber adjacent tothe &
Theends of the cylinder A and the
bushingC are provided with registering opens::
ings ¢ and ¢* res]foctively; the communiens:-

letter. A indicates  a - eylinder

GO

&0

e~
ot

o0

—
<

tioh between which is controlled by the annu- -

lar piston valve ¢, ,
Surrounding the cylinder A and of a some-

what greater interior diameter than the ex- -
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- ing Il at a point directly opposite the
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“valve ¢’

“the cylinder A.

-fiexible pipe so that the too

terior diameter thereof is a cylinder F. The
interior surface of the outer cylinder is closely
engaged by the flanged washer A* and cup
shaped packing A’. The end of the outer

eylinder adjacent to the closed end of the in-

terior cylinder is provided with a screw
threaded cap ¥’ which has formed integrally
therewith a pointed projection . The end
of the outer cylinder F-opposite the cap F’ is

provided with a flanged ring F? between
.which and the end of the cylinder F is

clamped a packing ring f* preferably of
leather which closely engages the exterior
surface of the inner cylinder A, :

‘A conduit G’ extends through the outer
cylinder adjacent to the end thereof at which
the cap F’ 1s'located and communicates with
the interior of the outer cylinder. A second
conduit G* extends through the outer cylin-
der F at the opposite end thereof and is ‘in
screw threaded cngagement therewith, as
shown at ¢% A supply conduit G is-con-
nected by means of a T-coupling ¢ with hoth
of the conduits G and G*.

Located in the conduit G’ is a three-way
valve ¢’ by means of which the closed end of
the outer cylinder may be placed in com-
munication either with the supply conduit G
or an exhaust port &’. A check valve H?is
preferably Iocated in the conduit G’ between
the supply conduit G and the three-way
A four-way valve I controls the
supply: and exhaust of pressure through the
conduit G* o the opposite end.of the outer

‘cylinder F.

Communicating with the valve casing 11’
in which the four-way valve 11 is located is a
conduit G* preferably made of flexible hose,
which extends from a point opposite to the

point of connection between the conduit G?

and the valve casing 11’ to a section of pi}_)e

¢ inserted through régistering openings in_|

the end of the eylinder’ A and the ferrule B.
An exhaust port 4 is formed in the valve cas-
pipe ]
section leading from the T-coupling g, "~

Located within the opening in the ferrule’|

B but extending within the opening in the
bushing € is a chuck or puneh holder D.
A punch E is inserted in a socket formed in
the chuck D. The punch and chuck or
punch holder may be connected together by
any suitable means, as for instance @ pin d
extending through the holder and partially
surrounded by a groove e formed in the
punch I8, '

K indicates a clamping ring the outwardly
extending ends of which are engiged by a

set 'screw k to secure the clamp around the.| ¢*

exterior surface of the projecting portion of

".The operation of my invention is as fol-
lows: The conduit G is connected with a

ing (.,

‘ingC and the

source- of motive fluid supplfr by r{)x’ealmad of 3
may be locatec
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at the desired place of use. The tool is held
between a fixed support and the object
upon which a blow is to be delivered and the
three-way cock is then turned so as to per-
mit fluid pressure to pass through the con-
duit (¢ to the space between the adjacent
ends of the outer eylinder T and the inner
cylinder A, The cup shaped packing -A’
prevents the fluid pressure passing: between
the cylinders and hence the inner cylinder

is moved outwardly with respect to the outer

7¢

75

cylinder, thereby separating the point of -

projection f and the punch E a “distance
equal to the space between the fixed support
and the object to be worked upon. 'The
check valve 1I* retains the pressure between
the cylinders, thereby maintaining the same
in the distended relation to which they have
been adjusted. The four-way valve H is
then turned in position to eonnect the con-

‘80

86

duit G* with the supply conduit, thereby -

permitting fluid under pressure to pass into
the space between the outer surface. of the

inner_cylinder A and the inner surface of the™

outér cylinder-F. The fluid pressure then
passes through ports a* formed through the
mner cylinder adjacent to the closed end
thereof thence into the annular groove 1
formed in the outer surface of the piston L,
thence into tle passages U to the chamber
¥ formed in the end of the piston L. The.
fluid pressure consequently impels the
towards the end ol the inner cylinder in
which is located the: punch holder.  The
forward end of the piston is reduced, as
shown at 1/, so that the same is of a less
diameter than the opening through the bush-
The reduced portion 1./ of the pistorn-

90

95

A)iston :

100

consequently delivers a blow upon the punelr=

holder D which is communicated to the
})unc_h I to perform the desired function.
During the movement of the piston just de-
seribed the space within the forward end of

‘the cylinder’is.in communiecation with the

atmosphere through the ports.¢® in the bush-
) ports ¢* through the end of the
cylinder. , .
- After-the piston has delivered its blow the
four-way valve is turned to the position
shown'in Iig. 4 when the space hetween the
surfaces of the cylinders is placed in com-
munication with the exhaust port & and the
conduit G* is-placed in communieation with
the supply conduit. Fluid pressure then
flows thlﬁough tlie conduit G into the pipe,
section -¢° thence 'through the groove ¢
formed in the surface of the bushing C
adjacent to the inner end of the pipe section’
, thence into the annular groove b whiere it
is exerted upon the annular piston valve ¢/
forcing the same into the position shown in
Fig. 2 in which it closes the exhaust ports a®

leadini through the end of the inner eyl- -
. The ports ¢* through the bushing -

inder
C are however of a diameter greater than

105
110
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120
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the width of the annular piston valve and
hence such ports ¢® are placed in communi-
cation with the circular valve chamber

within which the piston valve is located,

thereby permitting fluid .pressure to pass
into the front end of theinner eylinder A and
force the piston rearwsrdly to . its initinl
position shown in Ifig. 1. If it is necessary
to deliver a second blow the four-way valve
may be turned so as to connect the conduit

-G with the exhaust port h, thereby per-

mitting the ftuid pressure behind the annular
piston valve (' to escape so that the tension
of the spring ¢* will force the valve from the
hosition shown in Kig. 2 to that shown in
ig. 1, thereby placing the-front end of the
inner cylinder in communication with the
atmosphere through the ports ¢* through the
bushing and the ports «® through the.end
of the cylinder. . N
When the tool has performed, the object
desired the three-way cock ¢’ is tume(f‘ S0
that the econduit G’ is placed in communica-

tion with the atmosphere, thereby exhanst-
ing the pressure between the closed ends of.

the eylinders and permitting the same to tele-

then be located in position to operate upon
another object, as for instance another rivet
or stay bolt when the three-way cock ¢ is
again manipulatéd to permit the passage of
fluid pressure into the space between the
closed ends of the cylinders to separate the

same the requisite distance. = The four-way .
cock may then be again manipulated in the-

manner above déseribed.”
When it is desired to retain the evlinders in
an adjusted relation the clamp K may be

placed around the inner cylinder A in contact -

with the end of the cuter cylinder and there
secured by means ol the set screw k.. The
clamp may be readily removed or located at

- & different point ‘on’ the cylinder when de-

45
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sired. . :

From the foregoing descrintion it will he
observed that I have invented an impraved
fluid pressure operated tool for ramming or
punching which is capable of heing extended
to a greater or les¢ degree according to the
distance between a fixed support andithe ob:
ject upon which the blow is to be delivered,
thereby siightly reétaining the tool agninsi ro-
coil and insuring the full foree of the impnet
of the piston'to T)(»"efi‘c*(%fiwft%;i_l'}_ performing the
desired work. L :

It will be noticed that the passages ¢ lead-
ing to the chamber # ini the end of the pisten
are smaller in size

uently when the” piston is in the position
shown in Fig. 1, the flow of fluid pressure

-

through the passiges 7 to the chamber

mmparts a comparatively slow initial move-
ment to the pston; sy
however accdternted by the opening of the
ports e* when the same are uncovered by the

- 1. The combination with & fluid pressure

The tool may.

than -the ports @ conse-
: -ends of said first eylinder to reciprocate the

e .
ch moyement being,

a8

end of the piston. = By such means & violent
recoil at the instant {luid pressure i admitted .
through the ports ¢* is avoided without bow-
ever diminishing the force of the blow which
is delivered by the piston.

1t is obvious that when the tool is.to be
used in an inclined or in an upright position
the piston L will return to the position indi-
cated in Fig. 1 by ‘gravity and hence the
means for exposing the front end of the pis-
ton to fluid pressure to return the same to its -
initial pesition may be omitted.

While I have deseribed more or less pre-
cisely the details of construction I do not wish
to be understood as limiting rayself thereto, 8o
as I contemplate changes in form, the pro- ..
portion of parts, and the substitution .of
equivalents; as circumstances may suggest
or render expedient, without departing from
the spivit of my invention, '

Having now fully described my invention
what I claim as new, and desire to secure by -
Lettess Patent, is—
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operated tool comprising o cylinder and a re- 90
ciprocating piston therein having a piston
head, of a second eylinder within which the
first eylinder closely fits, a bearing projecting
from the closed end of said seeand cylinder, a
conduit leading from a fluid pressure supply,
a branch conduit communiceting with the
space between the adjacent closed ends of the’
cylinders; a check valve in said branch ¢on-
duit for retaining fluic pressure betwesn the

“cylinders thereby foreing said bearing against 100

& support and the front of the tool against
the work, and & second branch conduit for
supplying and exhausting fluid pressure te.
and from the first cylinder to drive the piston
forward therein.

2. The combination with a {fluid pressure
operated tool comprising & cylinder and a re-. -
ciprocating piston theresin, of a second cylin-

-der within which the fivst cylinder closely fits,
u bearing’ projecting axially from the closed 11y

=2 . B .
end of said second eylinder, a conduit Jeading

- from a fluid pressure supply, & branch con-

duit-communicating with the space between.

‘the wdjacent clesed ends of the cylinder, a
cheok valve in said braveh conduit for re- 118

tnining fluid  pressure between the cylin-
ders, thereby foreing said bearing against o

“support and the front end of said tool against .

the worle, a'sdeond braneh conduit communi-

cating with said supply conduit, and a man- 120 -

ually operated valve in said second branch

-conduit controiling the supply and exhaust

of fluid pressure'to and from the opposite

piston therein. : L

3: {T'he combination with a fluid pressure
operated tool comprising g cylinder and a re-
ciprecating piston thereon, of a second eylin-
der within which the first cylinder closely
fits, a bearing prejecting axially from said 130

75

85 -

95

105

125
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“ed to receive

A

second cylinder, & supply conduit leading
from a source of fluid pressure, a branch con-
duit communicating with the space between
the adjacent closed ends of the cylinders, a
check valve in.said branch conduit for re-
taining fluid pressure between the cylinders,
and thereby forcing said bearing against a
support and the front end of said tool against
the work, a second branch conduit for sup-
plying and exhausting fluid pressure to and
from the first cylinder to drive the piston
forward therein; a third branch conduit for
supplying fluid pressure to the opposite end
of said firdt cylinder to drive the }l)lston theres_
in rearwardly, and a manually operated
valve for controlling the supply and exhaust
of fluid pressure through ‘said second and
third branches. : |

4. The combination with a fluid pressure
operated tool comprising a cylinder having a
closed end, a reciprocable piston therein hav-
ing a piston hea(f) and a punch at the end of
the cylinder opﬁosite to its closed end ada¥t—

the impact of the piston, of a -
second cylinder within which the first cylin- "
der closely fits having a closed end 'and an
open end closely engaging the exterior-sur-
face of the inner cylinder, a donduit communi-
cating with the space between the closed
ends of said cylinders, means for controlling
the flow of Auid pressure through said con-
duit to relatively move said cylinders and
ther y force the end of said second cylirider |
into engagement -with a fixed support and
said punch into contact with the work,"a sec-
ond conduit communicating with the space_
between the ‘Guter cylindrical surface ofp the
inner cylinder i advance of the piston head
thereof and the inner surface of the outer cyl-
inder, -said inner cylinder having ports
therethrough leading to the working end
thereof, and means for controlling the flow of
fluid pressure through said second conduit to
the working end of the inner cylinder.

5. The combination with a fluid pressure
O]perated tool comprising a cylinder having a
closed end forming a piston head, a récipro-
cable piston therein and a punch at the end
of the cylinder opposite to its closed end
adapted to receive the impact of the piston,

of & second cylinder within which, the first

cylinder closely fits having a closed end and
an open end closely engaging the extorior
surface of the inner cylinder, & corduit com-
municating with the space: between the.
closed ends of said cylinders, means for con-
trolling the flow of fluid pressure through
said conduit to relatively move said eylinders,
a second conduit communicating with the
space between the outer eylindrical surface of
the inner cylinder and the inner surface of
the outer cylinder in advance of the piston
head of the inner eylinder, said intier cylinder
having ports therethrough leading to the

- the
nate

combination wit

working end thezeofra third conduit for fluid

918,970

pressure communicating with the end of the

mner gylinder adjacent to the punch for
effecting the stroke of the piston away from
i)uuc‘h, and a four-way valve for alter-
v adinitting fluid pressure to said second
and third conduits. ’ _

6. The combination with a fluid pressure

operated tool comprising a cylinder having
a closed end, a reciprocable piston therein.
and a punch at the end of the cylinder oppo-
site to its.closed end adapted fo receive the

70

75

impact of the piston, of a second cylinder

within which the Frst eylinder closely-fits
having a closed end and an open end closely
engaging the exterior surface of the . inner
cylinder, a conduit communicating with the
space between the closed ends, of said ‘eylin-

ers, means for, controlling the flow of fuid
pressure through said conduit to relatively .
move said cylinders and ‘thereby force the
outer-end of said second cylinder into -en-
gagement with a fixed support and said
punch into contact with the work, conduits

‘through which fluid pressure passes to the
.opposite ends of said inner

_ cylinder, and .a
four-way valve ¢ontgolling the adnfission and
exhaust of pressure to the opposite ends of
said inner-cylinder. R

7. In s fluid pressure operated tool, the
combination wfﬁﬁ_ra.cylinder having a nor-
mally open exhaust port leading from the
front end thercof, of a reciprocating piston
therein, conduits through which fluid pres-
sure flows to the opposite sides of said piston,

‘and a piston valve located within and in the

path of the fluid pressure flowing to the for-

—

80
85‘
90.‘
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100

ward end of the cylinder closing the exhaust

port therefrom during the admission of pres-
sure to the forward end of the cylinder.

8. In a fluid pressure operated tool, the

{)1 a cylinder having an ex-

haust port leading from the front end thereor,

of a reciprocating piston therein, a purich

conduits through which fluid pressure flows
to the opposite sides of said piston, and an
annular piston valve located within the eylin-
der concentric with relation to said punch
and controlling the exbaust port from the
forward end of the cylinder, said piston valve
being located in the path of the fluid pressure
passing to the forward end of the cylinder
and actuated thereby to close said exhaust
port. : .

9. The combination with a fluid pressure
operated tool comprising a cylinder, a recip-
rocable piston therein aud means for control-
ling the supply and éxhaust of fluid pressure
to said cylmder to reciprocate the piston
therein, of a second eylinder within which
the first cylinder closcly fits, a conduit for
fluid pressure extending through the outer
cylinder to the space between the adjacent

ends of the cylinders, a check valve located

insaid condult opening towards said space, a

]05. .

.adapted Lo receive the impact of the piston,

110

115

120

130
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Ceylinder within which
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separatepipeforadmittingﬂuidt-oreciprocate
the piston and means for controlling the flow
of f{)uid pressure through said conduii to
relatively move said cyTin(lers and thereby
force the outer end of sajd second cylinder
Into engagement -with s fixed support and
the forward end of said tool against the work,
~-10. The combination with 3 fluid pressure
operated tool comprising a cylinder having
a closed end, » reciprocable piston therein,
means for controlling the supply and exhaust
of fluid pressure o suid eylinder to reej
¢ate the piston and u punch at the end of (he
eylinder opposite to its closed oni adapted to
receive the impact of the piston, of a second
the first eylinder
closely fits having a closed end and an open
end both closely engaging the exterior sy
face of the inner eylinder, o conduit eom-

pro-,

|
|
|
|

municating with the space between the clogn 20
ends of said eylinders, a check valve icongo
in said conduit opening towards seid soses, 4
separate pipe for admitting fluid o reCiprC.
cate the piston, and a three-way volve von.
trolling the admission and exhnusi of i
pressure through said conduit to and {
the space between the closed ends of 3
eylitulers and thereby force the outer «
sald second eylinder into engagement with
fixed support and said puneh to contaet winh
the \\'m']c.

Inctestimony whereof, I sign this speei;
tion in the presence of two withessos,

ALFRED PAK

e

Witnesses:
ro. 1., Wirkinson,
Crara (. CuxnNINaiay,



