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No 734 785,

UNITED STATES

Pa,tented July 28, 1903

PATENT OFFICEs

" WILLIAM H. SOLEY, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR OF ONE-

HALF TO THOMAS H. DALLETT, OF CHEYNEY, AND GEORGE A. DALLETT,
OF PHILADELPHIA, PENNSYLVANIA, TRADING AS THOMAS H. DALLETT

AND COMPANY, A FIRM.

PNEU MATIC TOOL.

§PECIFICA.TIO'\T formmg- part of Letters Patent No, 734,765, dated T uly 28,1903,
- Application filed June 3,190, Serial No, 110;033, (No model)

To all whom it may concerm:
Be it known that'I, WiLriam IH. SoLry, a

_citizen of the United Sta,’ﬁes, residing at Phﬂ- ‘

adelphia, county of Philadelphia, and State
~5:.0f Pennsylvania; have invented. a new and

useful Improvement in. Pneumatic Tools, of

which the following is:a’full, clear, and.exact
description, reference being had to thé ac-
~companying drawings, which form a part of
1o 1;111% specification.
bpeakmg generally; the object of myinven-
tion is to produce a pneumatic tool the pis-
ton or hammer of which will have a long trav-
..erse in the eylinder, although the 1ength of
15 the piston or hammer-itself may be small.
I will first describe the embodiment of my
1nvent10n shown in the accompanying draw-
:.ings 'and then point out the invention in the
elalms .
20 In the drawings, Fi 1gule 11is a longitudinal
~section on line 1 1 of Fig. 4. Fig. 2is a simi-
lar view showing all th_e parts in the reverse
position. - Fig. 3 is .a longitudinal section
online3 3, Fig. 5. TFig. 41is a transverse sec-
25 tion online44, Fig. 1. Fig. §is a transverse

Section on line 5 5 Fig. 2. ' Fig. 6 is a trans-

verse section on line 6 6, Fig. 1. Fig.7isa
transverse section on line 7. 7 I‘lg. 2. Fig.
'8 is a transverse section on line 8 8, Fig. 2.
.30 Fig. 9 is a transverse section on line 9 9, I‘lfr
R Flv 10 1satransvelse section on line 10 10
Fig. 1

A is the piston-chamber, B the valve cham-

ber, both within the casing 0. Fromthe valve-

135 -chamber B a passage b extends through the
~...casing, opening into the upper end of the pis-
ton-chamber, and b’ is a passage from the
.~valve-chamber extending through the casing
and -opening inte the lower end of the piston-
40 chamber through the port b
b* is an inlet-passage from the source of
pressure-supply to the valve-chamber.

4% ig a passage from the valve-chamber to

the exhaust. -
45 .-D is the valve, having the valve-piston. D',
- from oneside of which the passage d extends
...-.downward through the casing and has ports
d"and d? opening into the piston-chamber A.
*From the other side of the valve-piston D’

; the passage d® extends downward through the

casing and has the ports d* and d® opening
into the piston-chamber A. Within the pis-
ton-chamber A is the piston F and the mov-
able cylindrical sleeve or pilot-valve F. The
piston E is quite short, while the sleeve F,
which, as will hereinafter appear, is practi-
cally & pilot-valve, extends substantially the
entire leugth of the piston-chamber A, its

range of movement being about five-eighths .

of an.inch. ‘On the bottom it rests upon a
projection f from the casing. Near the lower
end of the piston- chambel is a port f', lead-
ing directly through the casing, ter mmahno
in the annular groove f? in the casing.

G isan annular orifice in the casing oppo-
site the port d?, and G’ is a similar annular
groove in the casing opposite port d°.

In the sleeve F at its lower end and around
the same are orifices . In the slesve above
the point and around the saine are the orifices
1% Above these orifices in the sleeve are
other orifices f*in the sleeve. Above the last-
mentioned orifices is the annular groove f*
around the sleeve. Near the top of the sleeve
is the annular groove f¢ around ‘the sleeve.
J7and f%are orifices in the casing to the at-
‘mosphere.

The operation of the tool is as follows:
Starting with the parts in the position shown
in Fig. 1, the passage b is open to the live-air
supply which passes downward through the
orifices f%, port d?, and passage d to one side
of the Valve-piston. The passage (® from the
other side of the valve-piston is in communi-
cation through port d* with the orifice f¢, leacl-
ing to the exhaust. This causes the valve to
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shift, so that the passage b is connected with -

-the exhaust and the passage U''is in connec-

tion with the source of air-supply. The pis-

ton E and sleeve I will then commence to

move upward together until the sleeve has
reached the position shown in Fig. 2. Asthe
sleeve has but a short range of movement, it
will reach the position' shown in Fig. 2 before
the piston reaches the position shown in that
figure. When the sleeve has reached the po-

sition shown in Figs. 2 and 3, the orifices f*
in the sleeve F are in communication with
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-valve.
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the port ¢, connected with the passage d®
The passage d, through the port ', is in com-
munication with orifices % tothe atmosphere
As soon as the lower end of the piston E has
passed beyond the orifices f* the live air be-

-low the piston will pass through port &° and

passage d?to the valve-chamber, shifting the
When the valve is shifted, the pas-
sage U will be connected with the air-supply
and the passage b’ with the exhaust. The
piston and sleeve will then comnience to move
downward, but the sleeve having but a short
movement will reach its ultimate downward
position, Fig. 1, before the piston reaches the
position sho\vn in Fig. 1. The downward
movement of the sleeve causes the opening f*
in the sleeve to coincide with the annular
groove f* The purpose of this is that in the
downward movement of the piston the air be-
low it may be exhausted quickly and directly,
instead of relying upon the long passage 0’ to
exhaust. When the piston in its downward
movement has passed below the openings or
orifices f*, the live air above the piston will
pass through said orifices into the passage d

to one side of the valve, while the other side

of the valve through the passage * and port
@4 will be in communication with the exhaust
through the orifices °. This completes one
cycle of operation. As may be seen, I have,
in effect, an auxiliary or pilot-which in ad-
vance of the piston adjuststhe ports and pas-
sages, so that in the subsequent passage of
the pistonthe reversalis accomplished. Ican

; thus arrange a cylinder of indefinite length

and with a piston of small length obtain a
long stroke.

Having now fully described my invention,
what Iclaim, and desire to protect by Letters
Patent, is—

1. Inapneumatictool, in combination a pis-
ton-chamberand piston therein,avalve-cham-
ber and a main valve therein, a pilot, or sup-
plemental valve in the piston- chamber adapt-
ed to act in advance of the piston and connect

_one main-valve-operating passage with the
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piston-chamber.
2. Inapneumatictool, in combination a pis-
ton-chamberand piston ’oherem,avalve cham-

ber and a main valve therein, a pilot or sup--

plemental valve in the piston-chamber adapt-
ed to act in advance of the piston and to con-
nect one main-valve-operating passage with
the piston-chamberand the other main-valve-
operating passage with the exhaust.

.8. Inapneumatic tool, in combination a pis-
ton-chamber andpiston thereln avalve-cham-
ber and a main valve therein, a pilot or sup-
plemental valve in the plqton chamber adapt-
ed to act in both dirvections in advance of the
piston, in one direction to connect one main-

. valve - operating passage with the piston-
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chamber and the other main-valve-operating
pasgsage with the exhaust and in the other di-
rection to connect the last-mentioned valve-
operating passage with the piston -chamber

784,765

and the first-mentioned main- valve operatm(f
passage with the exhaust. .

4. In a pneumatic tool, & pllot or supple-
mental valve in the piston-chamber adapted
to aet in advance of the piston and in one di-
rection opening a passage in front of the pis-
ton from the piston - chamber directly to the
atmosphere.

5. In a pneumatic tool, a valve - chamber
and valve, a piston-chamber and piston, a
passage leading from<the valve-chamber to
the upper end of the piston adapted to be con-
nected by the movement of the valve with the
source of pressure-supply or exhaust, avalve-
operating passage leading to the piston-cham-
ber, a supplemental or pilot valve in the pis-
ton-chamber acting in advance of the piston
and aaapted in its movement to connect said
valve-operating passage directly to the piston-
chamber or to the exhaust dependent upon
the direction of movement of said pilot or
supplemental valve.

6. In a pneumatic tool, in eomblnatmn with
a valve-chamber and valve, a piston-chamber
and piston, a passage leading from the valve-
chamber to the upper portion of the piston-
chamber, a passage leading from the valve-
chamber to the lower portion of the piston-
chambersaid passages being,in the movement
of the valve alternately connected with the
source of pressure-supply and exhaust, a
valve-operating passage leading from one side
of the valve to the piston - chamber, a valve-
operating passage leading from the opposite
side of the valve to the piston-chamber, a sup-
plemental orpilot valve in the piston-chamber
acting in advance of the piston in both direc-
tions and adapted in its movement in one di-
rection toconnect one valve-operating passage
directly with the piston-chamber and the other

valve-operating passage with an exhaust and-

viceversain the other direction of movement.

7. In a pneumatic tool, in combination, a
valve-chamber, a valve in said chamber, a
piston-chamber, a piston in said chamber,
passages and ports controlled extending from
the valve-chamber to opposite ends of the
piston-chamber countrolled by the valve and
valve-operating passages extending from op-
posite sides of the valve to the piston-cham-
ber, and a pilot or supplemental valve in the
piston-chamber acting in advance of the pis-
ton and controlling the connection of said
valve-operating passages with the piston-
chamber and exhaust.

8. In a pneumatic tool, in combination a
valve-chamber and valve, a piston-chamber
and piston, a sleeve in the piston-chamber
surrounding said piston and of greater length
than the piston, a valve- operatmg passage
extending from one side of said valve to the
piston- chamber said passage being adapted

to be covered by said sleeve, 0r1ﬁees in said
sleeve adapted in the movement of the sleeve
to register with said passage and connect it
with the piston-chamber within said sleeve.
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9. In a pneumatic tool in combination, a
valve-chamber and valve, a piston-chamber
and piston, a sleeve in the-piston-chamber
surrounding said piston and of greater length

;-than said piston, a valve-operating passage

extending from one side of the valve to the
piston-chamber; said passage being adapted

-0 be covered. by said sleeve, there being a

groove .on the outer surface of said sleeve
adapted in the movement of the sleeve to reg-
ister with said passage, orifices from said pis-

-ton-chamber directly to.the atmospherie, the
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-position of said orifice being such that the

groove in the sleeve registers with said ori-
fices when said groove registers with the pas-
sage.

10. In a pneumatic tool, in combination, a
valve-chamber and valve, & piston-chamber
and piston, a sleeve in the piston-chamber
surrounding said pistonand of greater length
than the piston, a’valve-operating passage
extending from one side of the valve to the

- piston - chamber, a valve-operating passage
- from the opposite side of the valve to the pis-

ton-chamber, said passages being adapted to
be-closed by the sleeve, there being two sets
of orifices in the sleeve adapted in the move-

_ment of the sleeve in one direction to con-
“mneect one valve-operating passage with the

3o

piston-chamber within the sleeve and in the
movement in the other direction to connect

--~the other valve-operating passage with the

35

piston-chamber within the sleeve.
11. In a pneumatic tool, in combination, a
valve-chamber and vcmlve, a piston-chamber

. ‘and -piston, u_sleeve in the piston-chamber
.surrounding the said piston and of greater
length than the piston, a Valve-operating pas-
gagé extending from one side of the valve to
the piston-chamber, a valve-operating pas-
.sage from the opposite side of the valve to
said passages being
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the piston - chamber,

o

adapted to be closed by the sleeve, there be-
ing two sets of orifices in the sleeve, adapted
in the movement of the sleeve in one direc-
tion to connect one valve-operating passage
withthe piston-chamber within the sleeveand
in the movement in the other direction to
connect the other valve - operating passage
with the piston-chamber within the sleeve,
there being two sets of orifices extending
from the piston - chamber directly to the at-
mosphere, there being two grooves in the
outer surface of the sleeve, the position and
arrangement of grooves, exhaust orifices and
passages being such that in the movement of
thesleevein one direction one set of exhaust-
orifices is connected with one valve-operating
passage through the medium of one groove,
while in the movement of the sleeve in the
other direction the other set of exhaust-ori-
fices is eonnected with the other valve-oper-
ating passage through the medium of the other
groove.

12. In a pneumatic tool, in combination
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with a piston -chamber and piston therein,

passages from the lower portion of said pis-
ton-chamber leading directly to the atmos-
phere, a sleeve in sald piston - chamber sur-
rounding said piston, said sleeve being of
length greater than that of the piston, and
provided with orifices adapted in the down-
ward movement of said sleeve to register
with said passage, and open connection be-
tween the piston-chamber and the atmos-
phere in front of the piston.

In testimony of which invention I have
hereunto set my hand, at Philadelphia, on this
19th day of May, 1902. ‘

WILLIAM H. SOLEY,

Witnesses:
M. M. IHAMILTON,
M. F. ELLI1s.
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