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UNITED STATES

wam OFFICE.

ERNEST H. SHAFF, OF GRAND HAVEN, MICETGA N,

ASS.LGNOR TO YTIILIA}I H. KF‘LLE"%

INC., OF GRAND HAVEN, I-!IICHIGAN, A CORPOPAT"[ON OF WEI(‘rIIGAN

- ‘ - - FLUID- PRESSURE—ACTUATED TOOL

Apphcatmn filed August 2, 1920

To aZZ whom it may concern:

Be it known that I, Ernest H. SHAFF, a
citizen of the Umted Dtmtes, residing at
Grand Haven, in the county of Ottawa and
State of Michigan, have invented certain
new - and : usetul Impmvementq in - Fluid-
- Pressure-Actuated Tocls, of which the fol-
lowing is a specification.

MV invention relates to fluid pressure as-
tuated tools and more specifically to im-

provements in the construction of the cylin-

der and valve mechanism of such tools..

One object. of my invention is to provideé
a tool in which a single cylindrical member
supports and guides ‘the piston tlhourrhout
its entire stroke.

Another object is to provide a valve
which does not define part of the eylinder
and is therefore not subject to wear by con-
tact with the piston.

Another object is to provi de a VGIV hﬂ“ht

valve member which may be quickly shifted

and may even be.made of sheet metal if
desired.

Another ob]ect is to DIOV]dO means for
cutting off the flow through a set of tubular

p‘lqs'mewnyq by movement of a: barrier

through less than the diameter of a.pas-

| sage, ‘at the same time providing an unre-
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stricted passage for the flow of air through
the passages when the barrier is open.

An advantage of the structure I employ
is that the supporting' ring formerly re-
quired to support the rear end of the inner
tube upon the main cyhnder member is-en-
tirely eliminated.

Further objects and advantages of my in-
vention will beconie apparent as the descmp-
tion proceeds.

In the accompanying dmv’mos Fig: 1 is
a sectional view of an.entire tool ‘construct-
ed according to my invention, on the-lines
1—1 of Fig. 5.
of the inner portion of the tool on lines 2—2
of Tig. 5. Fig. 3 is a perspective view of
the valve member: - Figs: 4, 5, 6 and 7 are
transverse sections on the ]mes 44, 55,

6—6 and T—7 of Fig. 1 respectively show-

ing the .arrangement “of the ports and pas—
sages. .

In the embodiment of my 1nvent10n se-
lected for illustration, the tool comprises a
cup-shaped head member 10 preferably
formed integral with the handle portion 12
which carries the manual control trigger 14

Jig. 2 is a similar section

Serlal No. 400 650

for CODtI'OHl‘lO the dehvuy of hve plessuie

fluid to the p%ssa@e 16 and the annular-

chamber 18 smrounomo ‘the valve cusmw

The head -10 1s Lhreaded onto -the 1inain
,cyhndl]c 11 body member 20 and locked in

position by suitable
also forms a Shlﬂld over tpe exhaust po'Ls
as will hereinafter appear. The front end!
of the body may lecuve a rivet set’ 24 or
any other Suitable tool. . ,

A valve chamber comprising fwo mern-
bers 26 and 28 cooperating to form: the
chamber and receiving the valve 30 between

locking means21 which

60

them is supportecd by tight fitting engage-

mcnt of the member 26 1n the. bocty 90 and

by abutment of the member 28 with the end
face of the member 26.
ciprocates in a tube 34 extending through-
out-the length of its stroke and havmo an
outwardly directed lip 36 at its rear end
entering an annular rabbet in the

ing member 28 and’ clamped with the valve

The piston 32 re-

70
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valve cag- -

casing members by screwing the head. into .

pos1t10n At its forward end: it has- tight
fitting engagement with a short section, ot
the. body except for a. pluuhty of
emendmw grooves” 38 which may
elther n “the OHL(}I periphery of the
the inner per 1pnery of the cylinder
vide passages for a purpose which
Lereinafter explained.:.

The valve 30 compriges-a front
of small diameter sliding on the outside of

“be cut

80

axially -
tube or -
to pro-
Vﬂl be

pm tlon ’

the tube 34 and having a slightly enlarged

lip 40 at its frent -end, an outwardly di-
rected portion 42, and a rearwardly extena—
ing. cylindrical poLtmn 44 The vear edge
of the rear portion 44 operates as a‘sm’ all
pressure-recelving area m smt ing the valve
forward and the ﬁont side o he outwardly
directed po1t10n 42, opemtes as a-jarge pres-
sure’ receiving area in shifting the Yalve
rearward.

90
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Refermnér first to B FIO‘ 2 Wlth the valvein.

the p051t10n shown live motlve fluid enfers
through alined radial -ports 45, 46 and 48
,formed in the valve casing membels and -
tube and forces the piston tonvald Thave
ltustrated - my lmproved valve and: valve
casing in connection with a double expan-
sion type of tool.. During the foriward
stroke of the piston the dead air in-front of
the piston may-escape from the front end
through passages 88-into the annnlar cham-

' ber 50 between the tube 34: and the bodv 20

100
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aund escupe at the rear through passages 52
in the member 26 into the ghamber in front
of the outwardly extending “valve-portion
42 and from there between the forwardly
extending portlon and an annular shoulder
on the member 26 into the discharge groove
54 communicating directly through ‘O‘).SS(L_.\;
ways 56 in the member 26 and passageways

58 in the body with the space covered by t*ze :

shield 21 and thus to the (Ltmosphele Nea

the end of the forward stroke the rear end
of the piston 82 will uncover u set-of radial
ports 60 through which live motive fluid
will escape to fll the chamber 50." The ini-
tinl-rush of live motive fiuid from the cham-
ber 50 threugh passages 52 will build up
encugh pressure against the front »'i"a'c e of the
outwardly divectéd portion to shift the valve
partway back to the position shown in g,
1 carrying the enlarged hp 40 past the
groove 54 and thus disconnecting the valve

dmmbu' from the exhaust passages: The
pressure thercupon rises immediately in the
chamber in front of the outwardly directed
portion 42 to full line pLessure, forcing the
valve back into the position shown in Fig. 1.
It should be clearly understood that these
two steps are set:forth primarily because
they may theoretically exist but that the
shifting of the valve is practically instan-
taneous and occurs upon -the deliv er'y' OJ. live
motive fluid through chamber 50 into pas-

. swges 52.

14
<
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This shif ‘ting of the valve is practically
coincident with the impact of the piston 32
against the tool 24, and rear
Re-
ferring to Fig. 1, showing the rear position
ot the valve, it should be noted that the rear
portion of the cylinder is in direct communi-

ation through radial ports 62 with the ex-
haust passages b6 and 58 «o that the pres-
sure back of the piston drops immediately
and remains pra(tlcﬂl\' Atmosphorlc during
the return stroke. The high pressure air
stored in the chamber at” the instant the
valve shifts 1s prevented from reentering the
eylinder back of the piston through ports 60
by suitable ~means such as vesilient leaf
valves 64-overlying the ports, and expands
through passages 38 into the space in front
of the piston, operating to pick up the pis

ton on its recoil from the tool andreturn

it to the rear end of the cylinder. As the
volume _of “the cylinder is considerably
larger than that of the chamber 50 the pres-
sure driving the piston back falls quite
rapidly so that the- velocity attained at the
end of the return stroke is less than that
with which the thOIl struck the tool, after
traveling thie entire stroke With fLﬂl iine
pressure  hehind it

During the shifting of the Valve the air
tlapped back of the outwardly directed por-
tion 42 may escape through a port 66 in the

, ranges the con-
- neetions between the various passages.

of
<
£
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valve itself into. a long annular groove 68
in the outer valve casing member and
through passage 70 into the exhaust pas-
sa s:e . 56, M ovempnt of the valve to the rear

position also uncovers a smal auxiliary pas-
sage 72 which continuously delivers a lim-

ited amount of live motive fluid in front of
the outwardly directed portion 42. - This
nintaing the pressure at this point a trifle
above ‘that.in the chamber 50 during the
expansion on the return stroke and thereby
prevents premature shifting of the valve.
it will be apparent on reference to Fig.
2 that the forward position of the valve does
not carry its rear portion 44 completely out
of the radial ports through which live mo-
tive fluid is being supplied to the cylinder

lut that a.pplo\‘mately only half of the
area. of these ports is uncovered - by the
valve. . To plevent cutting down the area

provided at this point, I form annular
grooves 74 and 76 in the members 26 and
93 respectively. As these grooves forni a
chamber extending both outside and inside
of the rear edge of the valve and communi-
cating Tnt all of the radial passages, the
area at this point may re‘tdllv be made a
trifle greater than  at ‘other nomts, and at
the same time complete closure of the inlet
passages may be accomplished by moving
*he valve through only half of the diameter
of the radial passages. When shifted to the-
rear, the valve crosses thé annular chamber .
and enters a smaller chamber 78 whieli is
completely filled Dy the valve member. This

maller chamber isin communication with the

'cyimder through a passage 30 and with the

annular snpply chamber 18 through a pas-
sage 82.° As long as the first mentioned pas-
save 80 during the return stroke remains in
smmunication with atmospheric pressure in
the rear portion: of the cylinder the valve
swill refmainiin its rearmost position. ~Asg the
piston covers the ports:62 on the rear stroke,
the pressire in the rear portion ef-the ¢vl-

mr]er and in the passageway 80 will hegin

to rise and an instant hfex. the piston will
cover the passage 80 itgelf, whereupon the
pressure in chamber 78 will Immediately
rise to. full Hine pressure and the valve will

be thrown forward again. This action Inay
readily be timed to occur before the piston-
covers the radial passages 48 so thqt the

70

80
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piston is cushioned on live motive fluid hav-

ing the full line pressure and immediately
thrown back against the tool. Tt should,
however, be- noied that in case the valve
were to stick or not operate quickly enough
to receive the piston as above stated, that

the air trapped when the plStOn passes ports ¥

62 cannot escape, and it will in' any cvent
cushion the piston so that it.cannot strlke
the face of the head 10.. =

Tt will be seen that the tube 84 is supported

at one end b} engagement with the’ body 20.

P
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ton, a tubular member supporting 4
guiding said piston, inlet and exhaust ports

1,465,770

and at the other end by engugement with
the valve casing and head so that no extra
annular member is necessary for mounting
the tube. The piston is also subjected to
less wear as it makes its entire stroke in con-
tact with a single cylindrical continuous sur-
Tace which may be machined to a much
more satisfactory fitting engagement with
the piston than a plurality of different mem-
Lers. The wear on the valve member is also
diminished as it travels only a small dis-
tance and is in contact with surfaces which
merely guide it in its own movement. . .

While T have illustrated and described in
detail the preferred embodinient of my in-
vention, it should be clearly understood that
the disclosure - is merely for purposes of

illustration and that many modifications -

and varistions will naturally occur to those
skilled in the art. I aim in the subjoined

claims to cover all such legitimate varia-

tions and modifications. -
I claim as my invention:— )
1. In a fluid-pressure-actuated tool, a pis-
and:

adjacent one end of said member, a- body
supporting said member and gpaced there-

from to define d storage chamber, and an’

automatic valve opening said inlet ports
and connecting said chamber to exhaust
passages on the forward stroke, and closing
said inlet ports, epening said exhaust ports
and disconnecting said chamber {from the
exhaust passages on the return siroke.

2. In a fluid pressure actuated tool, a
main cylinder member, a valve casing comn-
prising  two annular members encircling
gaid main cylinder member, said cylinder
member and casing cooperating to define
two anuular spaces of small radial dimen-
siong and different diameters and an annular
space of relatively large -radial dimension

having a smaller diameter not greater than

the small diameter of one of said first men-
tioned spaces and an outer diameter not less
than the outer diameter of the other space.

3. In a fluid-pressure-actuated tool, a

body member having an annular rabbet
formed in one end, a valve casing member

having one end- entering said rabbet and
an annular rabbet at its:other end,

having
a second valve casing member engaging the

annular’ rabbet in said first valve casing -

member. and also having an annular rabbet
at 1ts end, a main cylinder member having
a flange entering the rabbet in said last men-

a

b5

tioned casing member and at its opposite

“end having a close fitting sliding engage-

ment with said-body member, and a head
mounted on said body member and operat-

ing by éngagement with the flange end of

- said main cylinder member to clamp all the

A

parts. securely in position.

4.- In a fluid-pressure-actuated tool, a tubu-
far body member, a sleeve within said body

1

its

and guided thereby throughout entire
stroke, ports in said sleeve in a position to

be uncevered by the piston near the end of

the forward stroke, and passageways estab-
lishing communication between sald annu-
lar chamber and the cylinder at its front end,
sald annular chamber serving as an exhaust

passage during the forward stroke until said

ports are uncovered and subsequently oper-

ating to store live motive fluid. and ‘deliver

it through said passageways to return the
piston, _ ; :

5. In 2 fluid-pressure-actuated tool, a tu-
bular body member, a ‘sleeve within said
body member spaced therefrom to define an

annular chamber, a piston sliding in said
sleeve and. guided thereby thronchout its'
entire stroke, ports in said sleeve in a posi-
-tion to be uncovered by the piston near the

end of the: forward stroke, and a valve ad-

jacent the rear end of the cylinder for auto-

~matically delivering live motive fiuid to.
‘the rear end of the cylinder and connecting

sald anpular chamber to exhaust passaces
on the forward stroke.and for connecting
the rear-end of the cylinder to the exhaust
passages and disconnecting said annular

‘chamber therefrom on the return stroke,

member spaced therefrom to define an annu. -
lar chamber. a piston sliding in said sleeve -

60
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In testimony whereof, T have hereunto

set my hand.

ERNEST H. SHATT.




