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UNITED STATES PATENT OFFICE.

EDWARD B. BOYER, OF PEORIA, ILLINOIS,

PNEUMATIC TOOL.

No. 847,043.

Specification of Letters Patent.

‘Patented March 12, 1907.

Application filed January 2, 1906, Nerial No. 294,119,

To all whom tt may concerm:

Be 1t known that I, EDwaArD B. BoyEr, a
citizen of the United States, residing at Pe-
oria,in the county of Peoria and State of Illi-
nois, have invented certain new and useful
Improvements in Pneumatic Tools; and I do
hereby declare that the following 1s a full,
clear, and exact description of the invention,
which will enable others skilled 1n the art to
which it appertains to make and use the
same. | |

This invention has reference to pneumatic
tools wherein a portable device 1s provided
for use as a hammer or cutting-tool, and par-
ticularly for use in stone-cutting and similar
work. _ -

The object which I have 1n view 1s to pro-
vide a pneumatic tool which 1s simple and
economical in construction, of a minimum
number of parts, and adapted mn its opera-
tion to consume less of the motive power
than machines of this type usually employ.

This invention is an improvement upon
the pneumatic tool upon which patent was
oranted to me by the United States on No-
vember 14, 1905, numbered 804,449, and 1
certain respects is similar to parts of a tool
upon which application for patent is made ot
even date herewith, Serial No. 294,120.

For a further and full description of the 1n-
vention herein and the merits thereof, and
also to acquire a knowledge of the details of

 construction of the means for eflecting the
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result, reference is had to the following de-
scription and the drawings hereto attached.
While the essential and characteristic fea-

~ tures of the invention are susceptible of modi-
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fication, still the preferred embodiment or

-the invention is illustrated in the accompany-

ing drawings, in which— | |
Figure 1 is a longitudinal sectional view of
a pneumatic tool constructed in accordance
with my improvements, showing the ham-
mer-piston during its forward movement and
just prior to the same delivering its blow.
Fig. 2 is a cross-section ol my pneumatic tool

 as the same would appear on the line z x of

- Hig. 1.

Fig. 3 is a cross-section of my pneu-
matic tool as the same would appear on the
line 4 9y of Fig. 1; and Fig. 4 1s a longitudinal

~ sectional view of the forward portion of the
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tool as the same appears in Fig. 1, with the
exception that the hammer-piston is shown
in the act of delivering a blow, at which time
the inlet of the motive fluid or other power

- 1s completely cut ofl.

Like numerals of reference indicate corre-
sponding parts throughout the figures.

In the drawings, 1 denotes a tubular casing
provided with what will be heremafter known
as the ‘“‘chambers’ 2 and 3, spaced apart by
means of the reduced shoulder or flange por-

6o

tion 4 of the inner wall of the said casing, and

operating in the said casing and in the cham-
bers 2 and 3 thereoi 1s a hammer-piston 5.
The said piston is constructed with portions
corresponding to the wall of the chamber 2
and the oflset or flange portion 4 of the cas-
ing 1. The main body of the said piston cor-
responds in diameter to the diameter of the
offset or flange 4, and at the rear end of the
piston the same 1s provided with the enlarged
head or flange portion 6, serving as a piston-

“head, against which motive fluid or other

power is applied, the same being in diameter
to correspond with and fitting snugly the
inner surface of the wall of the chamber 2.
The body of the piston 1s provided with a se-
ries of passage-ways or ports 7, having their
front ends arranged to communicate with
the exhaust-chamber 3 and their rear ends
communicate with the chamber 2 through an
annular chamber 8, arranged in the piston-
head 6. '

9 denotes what will hereinafter be known
as an ‘‘imperforate’ stationary buffer, which
1s of suitable length and 1s of the same
diameter as the chamber 2 and fits snugly
the inner wall of the said chamber. The
said stationary bufier has a tubular cham-
ber 10, which opens out of the forward end
thereof and faces the rear end of the ham-
mer - buffer or the annular chamber in the
head thereof and provides for a proper ex-
pansion of the motive fluid when the same
1s admitted into the chamber 2 through the
piston 4 in a manner to be described for the
purpose of reciprocating the hammer-buffer
in a direction to deliver a blow. The said
piston is shown having the annular flange 11
on the rear end thereof, which is adapted to
be held 1n juxtaposition to the outer face or
end of the casing'l. The peripheral face of
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the casing coinciding with and encircling the

end therect with which the flange of the sta-
tionary bufier engages 1s provided with the
threaded portion 12, with which has a screw
encagement the threaded flange portion 13
of a cap 14, and in the outer face of the casing
is provided a depression or socket 142, with
which engages or 1s adapted to be seated

| therein a threaded plug or screw 15, which
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the casing.
is no need-of a handle containing valve mech-

2

has a threaded engagement with the annular
flange portion 13 ¢f the cap 14, and the ollice
of the said plug or screw 1513 to engage with
the depression 142 1n the casing when the cap
has been screwed into position on the said
casing and for locking the cap on the casing
in an 1mmovable position to guard agamnst
any jar or vibration which would hkely
cause the cap to turn shghtly vpon the cas-
ing, and thereby destroy the communication
between an inlet for mctive flvid 1n the cap
and one or more motive-fluid passages ex-

tending longitudinally through the casing.

The cap 14 has a boss 16 formed thereon,
into which a bushing 17 18 adapted to be
screwed, which said bushing 1s provided with
an 1nteriorly-threaded portion 18, through
which a longitudinal cpening or mlet-poit 19
extends, which ccmmunicates with an open-
ing or inlet 20 1n the cap, which in torn com-
municates with passage-ways or mlet-ports
21, extending longitudinally in the wall of

In a machine of this type there

anism for controlling the mnlet of motive flvid

~to the interior of the casing 1, as 1t 1s mostly
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controlling the supply to the tool.

unsed with motive fluid under a medium or

chine is in operation or connected up for
work a pipe, tube, or some such sihilar de-
vice 1s adapted to be screwed into the bush-
ing 17, which said pipe contains a valve for
| The con-
nection of the power with the tool dces not
form any part of this invention, and for that
reason has not been shown, but referred to
in connection with the cap heretolore de-

scribed to explain how motive fluid 1s ad-

mitted to the tool.
The passage-ways or ports 21 relerred to
extend from the rear end of the casing to a

point therein just a short distance removed

from the offset or flange 4 cf the said casing,

~where the passage-ways or ports 21 turn at
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right angles and communicate with the cham-";

ber 2 in the said casing. In the figures 1
have provided two passage-ways or ports,

such as 21, which are employed for the intro-

duction of motive fluid or cther power 1n the
casing for operating upon the hammer-piston,
although one or more of the said passages
may be employed.

The chamber referred to as 3 in the casing

1 serves as an exhaust-chamber firom which
55

the exhaust of the motive fluid which 1s
adapted to pass through the hammer-piston
5 passes out through the exhaust-ports or
openings 22, extending through the wall of
the casing.

The forward end of the casing 1s provided

~with a reduced longitudinal bore or opening
23, which merges into the annular cut-out
portion 24 at the extreme end of the said

~casing and extends from an oflset (indicated
65 as 25) forming an end wall of the chamber 3 |

847,04

low pressure, and therefore when the ma-

W

to the outer end of the casing, and m the

L

opening 23 is carried a tubular bushing 26,

which has an annular flange porticn 27, co-
inciding with and adapted to be seated m

the cut-out portion 24, which said brshing ix
adapted to receive the inner end portion ol
scitable tool 28, to be operated tpon by the
hammer-piston 5.

The arrangement of the open ends of the
passage-ways or ports 21 of the casmy i
the chamber 2 are cuch that 1 the foprwar:
movement of the hammer-niston 5, whea the
same delivers its Blow o the chank of the
the tool 28, the cpenmner ends of the passaye-
ways 21 will be momentarly cus off, whieh
will permit the expancicn of the motive [
in the rear of the hammer-prton 5 te exert
1ts full foree at about the tinie the blow i ce-
livered by the satd pisten. The cut <fi of

| ve ot ports Is accomplizher
somewhat as seen 1n Fig. 4 by the head of the
DISten, ¢

such pascage-ways
| and the movement of the said head
when the blow 15 delivered brings the same
in close preximity to the offset or flange por-
ticn 4 ¢f the casine; but the game does net
engace with the said offset, wlieh 1s eleavty
seen 1n Kig. 4, but leaves a very small cham-
ber Letween the offset of the casing and the
head of the piston, whereby a shoht com-
pression is formed, and upon the delivery of
the blow of the piston on the tool the re-
bound of the piston is assisted through the
cushion thus formed between the head of the
piston and the offset aloresaird of the casing,
and as the hammer-piston rebounds the mo-
tive fluid paseing through the passage-ways
or ports 21 1s again permitted to act on the
head of the piston and drives the same rear-
wardly in the casing, brings the Ferward
openings of the passage-ways or porls 7
therecl coincident with the forward ena of
the chamber 2, whereby the maotive fiuid or
sther power 1s adapted to enter the ports 7
of the hemmer-piston and to pass to the
chamber 2 at the rear end of the said hain-
mer-piston and In front of the imperforate
staticnary bufler and thence 1mto the tubu-
lar chamber 10 therect for the purpose of
driving the haminer-piston (o a striking posi-
tion, scmewhat as seen 1 Mg, 4. When the
hammer-piston reaches the striling positicu
just referred to, the motive fluid or other
power rushes threugh the ports 7 imto the
chamber 3 of the casimg and then exiuusts
throueh the exhaust-ports 22 of the said cas-
ng.

The action of the motive fhud cr other
power upon the hammer-piston for recipro-
cating the same to a position 1n proxuuity to
the forward end of the imperforate station-
ary buffer, the expansion of such motive
fluid in the chamber 2 between the said pis-
tcn and buffer, and then drving the said
hammer-piston forwardly to a striking posi-
ticn 1s similar to that described and shown
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the patent above and in all respects islike
unto that shown in the application filed of

even date herewith—that 1s, motive fluid or
other power used to force the hammer-piston
rearwardly in the casing is at the end of the
rear stroke of saild piston admitted mmto the
chamber 2, and there either alone or with an
additional supply, which may find ingress to
the said chamber, cause the piston to move
forward to deliver its blow.

In a tool of this character, and especially
where the same is constructed with a view of
doing light work, such as would be used 1n
stone-cutting, there is not needed the power

which would be necessary in a pneumatic

tool constructed with a view of using the
same for riveting, corking, and like work.
Hence the need of arranging the inner work-
ing parts of the device to obviate or suppress
the impulse or shock when the hammer de-

livers its blow i1s done away with, and 1t is
only necessary to provide for the proper ex-
pansion of the motive fluid in the chamber 2

between the hammer and imperforate bulier |

to drive the hammer-piston to a striking po-
sition, and this is accomplished through the
arrangement of the imperforate bufler with
the tubular chamber, as shown.

Having thus fully described my invention,
what I claim, and desire to secure by Letters
Patent of the United States, 1s—

1. The combination of a cyhnder having
longitudinally - disposed chambers spaced
apart by a flanged portion, said cylinder hav-
ing a longitudinally-disposed inlet-port ex-
tending from the rear end thereof to a point
adjacent the flanged portion, a hammer-pis-
ton arranged in said cylinder, said piston fit-

ting the bore in said flanged portion and said .
piston having an enlarged head fitting the !

bore of the cvlinder, said piston being formed
with longitudinally - disposed  ports with
lateral extensions opening through the sides
of the piston, said eylinder having an ex-

haust-port in its side wall in front of said '
the compression-cylinder, a stationary im-

flanged portion thereof, said piston having
an annular chamber in i1ts rear end with

~which the ports in the piston communicate

and a stationary imperforate bufler arranged
in the rear end of the cylinder, said buller
being provided with a tubular chamber at 1ts
forward end of a length substantially equal
to the length of that portion of the bore of the

cylinder in which the head of the pistonre- .

ciprocates. |
2. The combination of a cylinder having

longitudinally - disposed chambers spaced |

apart by a flanged portion, said cylinder car-

3

rying a longitudinally-disposed inlet-port

extending from the rear end thereof to
a point adjacent to the flanged portion,
a hammer - piston . slidably mounted 1n
said flanged portion and arranged within
the cylinder, said piston having an en-
lareed cup-shaped end, said end being of a
size substantially the same as said cylinder
and adapted to slide therein, said piston be-
ing formed with longitudinally-disposed
ports with lateral extending ports passing
through the sides of the piston and communi-

| cating one of said chambers with the other of

said chambers after the hammer-piston has
completed its forward movement, said cylin-
der being provided with an exhaust-port
opening into one of said chambers, a sta-
tionary imperforate buffer arranged in the
rear end of the cylinder, said buller being

provided with a tubular chamber of a length

substantially equal to the length of that por-
tion of the bore of the cylinder in which the
head of the piston reciprocates.

3. The combination with a cylinder having

longitudinally - disposed chambers spaced
apart by a flanged portion, said cylinder hav-

ing a longitudinally-disposed inlet-port ex-

1

tending from the rear end thereof to a point
adjacent to the flanged portion, a hammer-

piston arranged in said cylinder, the body

portion of said piston adapted to slide within
said flanged portion, said piston having an
enlarged end portion, said enlarged end por-

6o
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tion adapted to close the inlet-valve, said

piston being provided with longitudinally-
disposed ports with laterally-extending ex-
tremities opening through the sides of the
piston, said cylinder having an exhaust-port
in its side wall in front of said flanged por-
tion thereof, said longitudinal ports in the
hammer - piston adapted to communicate
with the chamber into which the exhaust-
port leads upon the contact of said chamber-
piston with the tool, thereby providing

means by which the steam isexhausted from.

perforate buffer arranged in the rear end of
the cylinder, said buffer being provided with
a tubular chamber at its forward end of a
length substantially equal to the length of
that portion of the bore of the cylinder in
which the head of the piston reciprocates.

In testimony whereof 1 afh
in presence of two witnesses.

EDWARD B. BOYER.
Witnesses:

Cras. W. LA PORTE,
- H. V. GiBsox.

X my signature .
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