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To all fwhom it mwy concern.

Be it known that: 1, HERBERT A. BROOK- |

WAY, a citizen of the United: States, residing

at the city and county of Denver end State
of Colorado, have mvented certain new and

useful Im rovements in Pneumatic Ham-
mers; and I do declare the following to be a

full, elear and exact description of the i inven=

t1011 such as will enable others skilled 1n the

art to which it appertains to make and use:
-the same, reference being had to the accom-

panying drewmgs and to the letters and fig-

~ures of reference merked thereon Whleh form

R
-
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a part of this specification. -

My invention relates to that class of pneu-
matic tools known as piston-hammers, which
are employed for varlous purposes,

My mmproved dewce consists of a ool ‘of

‘this class wher eln the air' used to produce the

impact stroke, is afterward admitted to a
larger area of the piston ther
return stroke.

This feature 1s very impor-

‘tant since it makes a great eavmg i the

amount of motive fAluid used.

Another feature of my invention conelets
of improved means for gradually stopping
the return stroke and gr edually starting the

impact or forward str oke thereby reducmg_.

the vibration eml jar to wh1d1 a tool of this
kind 1s subject. -

Still another featme con51sts of a valve ar-
rangement whereby the air in front of the
piston must practically all escape before the
valve will open. When the valve does open,
the air pressure in front of the piston has be-

come reduced to a mimimum, thereby offer-

ing but little resistance to Lhe force of the

o blow

10

o0

1

-
) |

maintain the parts in their proper places
owing to the constant vibration; and another
feature of my ivention 00118181;8 of means to

prevent the handle from coming loose from

the cylinder. This feature is also adapted

for use for securing other parts that 1t may be

necessary to hold together. I have two con-

structions . for overcoming this dlfheulty,.

either of which is effective.
Having briefly outlined my improved con-
structlon I will proceed to describe the same

!

n detall leferenee being made to the accom-
panying drawing n. thh 1s 1llustrated an

embodiment thereot.
- In this drawing, Figure 1is a longitudinal
section of my llllp]"{)VP(l tool, take;u on the !

shown I‘lo'e 1 and 2.

tions from those shown in Fig. 3.

as chip-
- ping, calking, riveting and for drﬂhnﬂ* holes.

‘eby causing the

In toels of this elaee it 1s vexy difficult to

lme 1—1 Fig. 5. Fw
taken on the line --—2 I‘lcr 5. Fig. 3 is a
section taken on the line 3—-—8 _ﬁw 5, the
ha,mmel being shown in the for Wa,ld p031t1011
and the valve in a corresponding position,

is a sumler sectlon.

66

being shifted forwardly from the position

tion taklen on the line 3—3 Flg 5 showing the
valve and hammer in different relative p051—
- Kig. 5

cross section taken on the line 5—35 Fig. 1

Fig. 6 1s a similar section taken on the lme
6—6 ¥ig. 1.

cent the lines upon which thev are taken.
The st ame reference chal e(,tel S 111d1cate the

| same parts in-all the views.

Let the numeral 1 represent the handle
which is secured to the cylinder 2 by a
clamp-band 3.

the air hose not shown may be attached.
The cylinder 2 is provided with an annular
shoulder 6 having a tapered face on one side.
In like manner the handle is provided with a
similar shoulder 7. Intermediate thehandle

1 and the eylinder 2, is a cap 8 having a pro-

jection 9 around which the valve 10 snuglv

ﬁts

tremity of the valve when the latter is in the
open position or i a position to allow the
live motive fluid to enter the piston chamber
to impart the forward .or Impa(t stroke to

the tool.

Around the plo]e::tmne 6 and 7 on the
handle and cylinder, is fitted the clamp-

‘band 3 which is ehown in two sections (see

Fig. 3) and which is interiorly bored out to
shoulders 6 and 7. Bolts 11 are inserted in

members are provided, whereby these niem-
bers are drawn and bound together. Jam-

nuts are placed on the bolts as a further pre-

caution against the possible loosening of thé
connected parts.
tutes one of my features for tightly securing
the members of the mechanism in the as-

‘sembled relation. |
~ The forward end of the cylinder 2 is

| thleaded to Ieeelve a sleeve 12. A IeLmn—
ing piece 13 is also threaded to receive the
opposite end of the said sleeve. The cylin=

der has a less number of threads per inch
ﬂmn the retaining piece. I 1}191’91 that

15&'

All the sections are viewed in
| the directions indicated by the arrows adja-

The handle is equipped with
a throttle valve 4 and a nipple 5, to which

The shoulder at the rear extremity of
the projection 10 forms a seat for the rear ex-

This umetluctmn ¢ onst1- |

Fig. 41s also a sec-
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-eoneepmld with the tapered faces on the

“apertured ears or lugs with which the band

100

L0,

110
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- talning piece.
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- chamber by means
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1t will

Eiece.

‘nolding the parts

“fined to the parts
‘used 1n place of the clam

il

‘Near the rear of the larger

7 portion of the cylinder is also

924,531

there shall be eight threads per inch on the ! smaller area 30 thereof, &hd the said fluid is
- cylinder and ten threads per inch on the re-

The sleeve is correspondingly
threaded. In applying the sleeve 12 it ig
screwed onto the cylinder almost as far as
20 and then the retaining piece 13 is
screwed in until a recess A therein is engaged
by a dowel pin B, which is inserted in the
forward extremity of the cylinder. Then
by screwing the sleeve 12 still farther on,
the parts are brought tightly together, owing
to the fact that the sleeve travels onto the
cylinder faster than it leaves the retalning
The successful use of this means of
together, need not be con-
shown, but could also be
-band 3; and like-
wise the last named band could be used in
place of the sleeve 12.

The rear end of the cyliﬁder 1S counter-

bored to three different diameters to receive |
the valve 10, whose inside diameter is

slightly in excess of the outside diameter
of the piston 14. At the end of the second
counter-bore is a circumferential groove 15
formed in the wall of the cylinder, which is
In communication with a source of motive
fluid supply, through the medium of pas-
sages 16 and 17, the former being formed in
the wall of the cylinder and the latter in the

handle' of the device. Near the middle of

‘the first valve counter-bore of the cylinder

is a port 18 which is in
the rear extremity of a longitudinal passage
19 tormed in the wall of the cylinder and
whose forward extremity is in communica-
tion with -the forward ‘end of the piston
of a port C. Near the
Iront end of the first counter-bore is g ort
192 (see Figs. 3 and 4) formed in the wall of
the cylinder and leadinig to the atmosphere

communication with

for exhaust purpc s, __ _
~_The cylinder 2 1s bored to form a piston
chamber of two diameters, the two portions
of the chamber being about equal In length,
the front portion being the larger. In this
hamber is located
portion
of the cylinder, while the body of the piston
or the portion in the rear of the head, closely
fits the smaller diameter of the chamber.
bore of the cylin-
‘der, the latter is provided with 1 reljef port
20 and an exhaust port 21. The rearward
provided with
passages 22 whose forward extremities com-
municate with the piston chamber by ports
23, and whose rear extremities communicate
by means of ports
tween the valve and the cap 8.

The operation of the device as thus far de-
seribed is as follows. Assuming that the
parts are In the relative positions llustrated
in Fig. 1, the valve 10 is opened by virtue of
the pressure of the motive fluid on the

| 18, and the port 192 to ¢

port C to the front end of the

‘the piston or with the front

postte end of the piston, causes

_ the piston 14, having a |
‘héad 27 which closely fits the larger

24, with a space 25 be-

admitted through the passages 17 and 16 and
the groove 15, to the narrow space between
the %ore of the valve 10 and the outside di-
ameter of the piston. The air entering
through this space, passes to the rear of the
piston hammer and drives the latter fop-

70

wardly with an accelerated motion which will -

be hereinafter described more i detail.
The motive fluid in front of the piston es-
capes during the forward stroke of the latter,
through the port C, the
1e atmosphere. As
the piston 14 advances, a space 26 (see Figs.
3 and 4) is created behind t%e head 27 of the
piston. By means of the

the vacuum in the rear of the head is re-

lieved. These ports serve us auxiliary ex-

haust ports
plained. ' _

During the forward stroke of the piston
the valve 10 is held open by the pressure of
the live motive fluid on the front end 28
thereof, until the piston passes the cylinder
ports 23, when airis admitted through these
Forts and the passages 22 and 24 to the
arger area 29 of the valve 10, when the lat-
ter is shifted to the forward position, or that
illustrated in F 12. 3. The air imprisoned in
the cylinder behind the piston, now escapes
across the larger area 29 of the valve 10, by
way of the port 18, the passage 19 and the

1ston cham-
arger area of
surface of the
the pressure upon this
than that upon the Op-
the piston to
cominence the return or rearward move-
ment. During this movement the head 27
of the piston intercepts and cuts off the ports
20 and 21 from communication with the rear
part of the annular space 20, whereby an air
cushion is formed between the hewd of the
piston and the shoulder located between the
two diameters of the piston chamber, where-
by the rear extremity of the piston is pre-
vented from hitting the cap 8, thus obviatin o
the vibration incident to such con tact.

As the head 27 of the piston 14 passes be-
yond the ports-21 and 20, these ports be-
come auxiliary or premature exhaust ports,
since the pressure in the front end of the eyl-
inder exhausts through these
pressure on the larger area 29 of the valve
10 becomes reduced by virtue of the com-
munication formed by the port C and the
passage 19 of the port 18, Wit}l the result that

as hereinafter more fully ex-

er, coming in contact with the

piston-head 27,-and
head, being greater

the pressure of the live fluid on the smaller

area 30 of the valve 10, re-asserts itself and
opens the valve or shifts it to its rearward
position, after which the operations hereto-
tore described are repeated.

By arranging the valve so

_ that the piston
14 will pass into it, leaving a

small space be-

assage 19, the port

ports 20 and 21

80
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~ As the
the valve and the groove 15 opens into the.

10
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tween the bore of the valve and the piSt;oil, I

am able to throttle the initial admission of
alr through the groove 15, thereby greatly
reducing the vibration to which
subject. This tends to start the piston at &

slow rate of speed, which gives the air in

front of the piston an.opportunity to'escape.
piston advances beyond the bore of

piston chamber, motive fluid is freely ad-

‘mitted behind the piston resulting in the

striking of a hard blow.

In further explanation of the operation of

the device, assuming that the parts are in

o
It

5 the position shown in Fi

‘1t may be stated that the
piston is exhausting through the port C, the
passage 19 and the ports 18 and 192, the air |

in this case escaping through the space K in

front of the shoulder 31 of the valve. This -

tends to steady and assist the
on the front end of the valve to
latter in its

alr pressure
__ maintain the
position. It should also be

stated that the air escapes through the ports

20 and 21 until they are cut off by the head

27 of the piston, in which event they become

relief ports'to relieve the. vacuiim which

- would otherwise be formed in the space 26.

30

e
ey |

- smaller area 30 of the valve

()

By arranging the areas 29 and 30 of the
valve in the proper relative proportion, I am
able to exhaust practically all of the air from

the front end of the piston chamber through
the ports 20 and 21, before the valve will
open to start the piston on its forward stroke,

Inasmuch as the pressure on the area 29 of
the valve is the same per square inch as that
in the [ront end of the piston chamber.
Hence, it is obvious that the pressure on the
_ will not assert
itsell and open the valve until the pressure
on the front part of the piston chamber has

“hecome sufficiently reduced to properly re-

lieve the pressure on the area 29 of the valve :
tor the purpose stated. - This feature I con-

sider very important to the operation of my

device in the most efficient manner.
I am aware that various means have here-
tolore been employed for relieving the vibra-

~tlon to which machines of this character are

50

- b
|

subject. 'I am also aware that numerous

piston 1s adapted to enter or pass into the

the vibrations to which a machine of this
character is subject. The other construc~

tions to which I refer in which the piston en-

- £{)

ters or passes nto the bore of the valve, use
this feature as a means of economizing space
and reducing the length of the machine. =

Lt may further facilitate the perfect under-

standing of the device, to state that the
~ Iront side of the shoulder 31 of the valve, is

always open to the exhaust by way

the tool 1s

g. 1 of the drawing,
alr in front of the |

bore of the valve, but as far as I am aware , 11
am the tirst to utilize a piston passing into
‘the bore of the valve as a means of reducing:

tnachines have been produced wherein the |

or that shown in Figs. 1, 2 and 4.

compound piston-hammer.

-

port 19% (see Figs. 3 and 4).. The port 18

that when the valve is in the closed position,

or at its forward limit of movement (see
Fig. 3) half of the-port 18 communicates

with the space behind the piston while the
other half of the same
blinded by the shoulder 31 of the valve.

width as the

‘communicating with the passage 19 as here-
totore explained, is of the same w
shoulder 31 of the valve 10 and is so arranged

76

port 1s covered or .
75

- When the valve is in the position shown"i'n o
Iig. 1 half of the port 18 communicates with

the exhaust port 192, while the other half is

blinded. Hence, the port 18 and the passage

19 serve as transfer passages, when the valve
is in the position shown in Fig. 3, transfer-
ring motive fluid imprisoned behind the pis-

30

ton to the larger front area thereof, thus pro- =

pelling the piston rearwardly until after the

ports 20 and 21 are passed; when the portion
of the air in front of the piston will escape.
The valve then shifts to the closed position

’lPhe port
18 then communicates with the exhaust port

19* and any air remaining in front of the pis-

85

90

ton, after the latter has cut off the ports 20

through the passage 19, _
E and the exhaust port 19®. At the same

‘time air is being admitted through the groove
15 to drive the piston forwardly.
also be termed a

My improved device may

and 21 by its forward movement, escapes
the port 18, the space

95

- By using two passages 22 and two ports 23

located on opposite sides of the cylinder, the
action of the valve is improved, since the mo-

tive fluid is admitted equally on both sides
thereof, and ‘any tendency of the valve to
bind or stick is prevented. S

In further explanation of the means for

‘reducing the vibrations of the machine, I
wish to state that as the piston nears the end
| of 1ts return stroke, the head 27 cuts off the -

100

105

port 20 thereby creating a cushion in the

space. 26, 1 the rear of the piston head.

stroke, and by means of the contracted space

110

i This tends to gradually stop the return

between the bore of the valve and the piston,

the initial admission of air to the rear of the

piston is reduced until the piston has passed 11
out of the bore of the valve when the air is

freely admitted through the groove 15.

This tends to bring the piston to a gradual

rest at the end of the return stroke, which in

- turn tends to give the air in front of the pis-

ton a better opportunity to escape, since the

piston is retained in a comparative state of :
rest at the termination of the rearward
| stroke. - -

Another feature of my invention’consists

115
120

125

in the provision of means whereby the pis-

ton ceases to reciprocate when the tool is re-

moved from the work. The rivet-set 13@
- which is illustrated in the drawing may, of
of the i vourse, he displaced and a chisel, calking

130
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- passages controlled by

30

35

- the piston will also
- the passage 19 and no
with the front head.

rocate unless the tool is
tion to do its work.

I claim

ot the smaller, a

<L

device, a drill or other tool, substituted.
When motive fluid is turned into the ma-
chine by accident or otherwise, and the

-rivet-set or other tool is not held against the

work, the piston 14 will drive forwardly until
the rear end thereof passes under. the larger
part of the cylinder bore. The head 27 of

air will come in contact

In this event, all mo-
tive fluid admitted to the tool will pass to
the exhaust through the ports 20 and 21.
Soine may pass back through passages 19
and the port 18 and thenée to the exhaust
port 19%.  Hence, the piston will not recip-
held in proper posi-

‘Having thus described my mvention, what
1s: -

1. In a pneumatic hammer, the combina-
tion of a piston chamber having two differ-
ent’diameters, the larger of which is forward
piston having correspond-
Ing diameters fitted therein, a valve, the
wall of the piston chamber having ports and
sa1d valve to admit
8 quantity of motive fluid to the rear of said
piston and subsequently admit the said
luid to the front of said piston , the wall of
the piston chamber having an open air port
communicating with the [arger part of the
piston chamber and which the said piston

cuts. off prior to the completion of the rear-

ward stroke, thereby forming an air cushion
behind the larger part of the said piston.

2. In a pneumatic hammer, the combina-
tion of a piston chamber, a piston therein

 having different effective pressure areas, a

40

4.5

o0

095

- valve, said last named

60

65

- controlled by one end

valve located in a chamber at the rear of
said piston chamber and having pressure
surfaces of different area, the said valve be-

g adapted to admit a quantity of motive

fluid to the smaller area of said piston and
to subsequently admit the same fluidl to the

larger area-of said piston, the larger area of

the said valve being subject to the motive
fluid passing from the smaller to larger area
of said piston. S

3. 1n a pneumatic tool, the combination
ol a piston chamber, a piston therein having
different effective pressure areas, 8 hollow
valve located in a chamber at the rear of
sald piston chamber, a main inlet passage
of said vadve, a pas-
opposite end of said
passage terminating
m the forward part of said piston chamber,
sald valve being adapted to admit a quan-
tity of motive fluid to the smaller area of
said piston and to
sald -quantity of motive .
area of said piston.

4. A pneumatic hammer
piston chamber

sage controlled by the

cComprising a
of two different diameters,

the largér of which is foremost, a piston hav- |

%

!

pass beyond the end of

subséquently admit the.
uid to the larger

o

|

ng having

024 531

ing corresponding diameters fitted therein,
a reciprocating valve having pressure sur-
faces of different areas against the smaller
of which motive {fluid constantly acts to

move the valve in one direction, and to the

larger of which motive fluid is mtermittently

admitted to move the valve in the opposite

direction, and means whereby the motive
ftuid which passes from the réar of the pis-
ton to the front of the piston shall pass to
the larger area of the said valve.

5. A pneumatic hammer comprising a,
piston chamber with two different diame-
ters, the larger being foremost, a piston-hav-
ing an enlarged head fitting the larger diame-
ter of the chamber, a valve having pressure
suirfaces of different areas, the waﬁ of the
piston chamber having ports and passages
controlled by said valve to admit a quantity
ol motive fluid to the smaller area of the
said piston, while in one position, and to
subsequently admit the same portion of the
motive fluid to the larger area of the piston
when in the other position, and means where-
by the said motive fluid shall pass to the
larger area of the said valve.

6. A tool of the cluss deseribed COMprising
a piston chamber of two different, diameters,

the larger of which is foremost, a piston hav-
g corresponding diameters fitted therein, a

reciprocating valve having pressure surfaces
of different areas, the smaller of which is con-
stantly acted upon by the motive fluid and

‘the larger of which Is intermittently acted

upon by the motive fluid passing from the
rearward to the forward end of the
chamber. - -,

7. A pneumatic hammer comprising a cas-
_ » a’piston chamber, a piston there-
m, the said piston having different effective
pressure areas, a valve having pressure sur-
faces of different areas, the smaller of which

1s constantly acted upon by the motive fluid

and the larger of which “is intermittently
acted upon by the motive fluid which passes
from the smaller to the larger area of the said
piston. |

3. A pneumatic hammer comprising a pis-
ton chamber, a piston therein, a reciprocat.-
ing valve having pressure surfaces of ditler-

ent areas, the smaller of which js constantly

acted upon by the motive fluid and the larger
of which is intermittently acted tupon by the
motive fluid which passes from the rearward
to the forward _end of the piston chamber,
and means to open the forward end of the
sald chamber to the exhaust, prior to the
completion of the rearward stroke.

9. A tool of the class deseribed comprising
a p1ston chamber, of two different diameters,
the larger of which is forward of the smaller.
a piston having corresponding diameters
fitted therein, a reciprocating valve having
pressure surfaces of different areas, the
smaller of which is constantly acted upon hy

70
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90

100

Ppiston

105

110
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the motive fluid and the larger of which 1s in~
termittently acted upon by the motive fluid

- which passes from'tﬁ

ward end of the piston chamber, and means

e rearward to the tor-

to open the forward end of the piston cham-
ber to the exhaust prior to the completion of

- the rearward stroke of the piston.

10

15

10. A tool of the class described compris-
ing a chamber having two different diame-

ters, a piston having corresponding diame-

- ters fitting the said chamber, a valve located

in the rear of the piston chamber and into
which the piston passes during the comple-

tion of the return stroke, the said valve hav-
ing pressure surfaces of different areas, the

smaller of which is constantly acted upon by
- the motive fluid and the larger of which 1s in-

20

- chamber havin

40

termittently acted upon by the motive fluid,
which passes from the rearward to the for-

ward end of the piston chamber.
. 11. A pneumatic hammer comprising a
- piston chamber, a valve located in the rear

end thereof, the wall of the piston chamber
having a main inlet passage near the forward

end of the said valve and a piston adapted to

enter the said valve and partially cut off the

admission of motive fluid from the said inlet

passage. _
piston chamber, a valve located at the rear
end thereof, whose bore slightly exceeds that
of the piston chamber, the wall of the said

the forward end of the said valve and a pis-
ton adapted to enter the said valve bore,
thereby forming a space between the piston

“and the bore of the said valve, the said space

being adapted to reduce the admission of
motive fluid from the said inlet passage.
13. A pneumatic hammer comprising a

piston chamber, a valve located at the rear

end thereof, and having a bore which slightly

exceeds that of the piston chamber, the wall

45

of the piston chamber having a main inlet
passage near the forward end of the valve
and a piston adapted to enter the said vaive
bore to reduce the initial admission of the

motive fluid from the said inlet passage, un-
t1l 1t passes out of the said valve bore.
14. A tool of the class described compris-

ing a piston chamber, a valve located at the

(0

35

of that of the chﬁ_,m%er,

which slightly exceeds that of the piston

chamber, the wall of the said piston chamber

having a main inlet passage controlled by the
front end of the said valve, and a piston

which enters the said valve bore, thereby

forming a space between.the piston-and the

valve, the sald space being of less cross-sec~
tional area than that of the main inlet pas-
- sage. e f .
15. A pneumatic tool comprising a piston

chamber, a valve located at the rear end
thereof, and having a bore slightly in excess
the said valve having

a maln Inlet passage near |

head of said _ _
1 said port to the rear of said head when the
‘piston exceeds its normal forward limit of
| | “movement. |

rear end thereof and provided with a bore, |-

pressure surfaces 'of different areas, ‘fhe;
smaller of which is constantly acted upon by

the motive fluid to move the valve in one di-

-rection, the larger of which is intermittently

>

.
-

acted upon by the motive fluid to move the 70

‘valve in the opposite direction, the wall of
‘the piston chamber having an mlet passage

controlled by the front end of the said valve

and a piston which enters the said valve bore
and reduces the initial admission of motive

fluid.

16. A pneumatic tool comprising a piston

75

chamber, a differential-pressure-area valve

located at the rear end of the chamber, and
having a bore which exceeds that of the pis-

ton chamber, the wall of the chamber having

a main inlet passage controlled by the front
end of the valve, and a piston which enters

the valve bore during the completion of its
return stroke, and reduces the initial admais-

sion of motive fluid from the said inlet pas-

80

85

sage until it passes out of the said valve bore

-during its forward stroke.

17. A pneumatic hammer comprising a

piston chamber of two different diameters,

the larger of which is foremost, a piston hav-

the said piston chamber and having a bore
which ' slhightly exceeds that of the piston
chamber and into which the piston passes

90

ing corfesponding diameters fitting the said
o -~ | chamber, a valve located at the rear end of
12. A pneumatic ‘hammer comprising a

95

during the completion of its rearward stroke, -

the wall of the piston chamber having a port

leading to the exhaust in the part of the pis-
100
said port being so located that the piston will =~

ton chamber having the larger diameter, the

cut it oftf prior to the completion of its rear-

ward stroke. . D
18. In a pneumatic tool, a piston chamber

having two different ~compartments, the

105

larger being foremost, a piston having an en-

larged head fitted therein, a valve which con-

trols the movementsof said piston,the wallof |

‘the piston chamber having a passage leading

from said valve and terminating in a port
opening into the forward end of the said
chamber, said port being located so that the
iston will traverse and open

- 19. A device of the class described com-

110

115

prising a piston chamber of two different di- I

ameters, the larger of which 1s foremost, a
piston having corresponding diameters fitted

for reciprocation therein, a valve to control

the movements of said piston and means to

120

direct all motive fluid to the rear of said pis-

ton, when it exceeds its normal limit of move--

moent. |

125

- 20. A tool of the class described compris-

ing a piston chamber of two different diame-
| ters, the larger of which 1s foremost, a piston

having corresponding dismeters fitted for re-

ciprocation in the said chamber, a valve to

130
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- larger of which is foremost, a

10

- 21. A pneumatic tool

ia

control the said movements of said piston,
- and means to create an air cushion behind

the larger part of said piston prior to the
completion of its rearward stroke. -

comprising a piston
chamber. of two different diameters, the
piston having a
head larger than the body thereof, fitted for
reciprocation in the larger diameter of the
sald chamber, a valve to control the move-
ments of the said piston, the wall of the
chamber having an opening leading to the

~ exhaust and communicating with the larger

- opening subsequently forming

20

part of said chamber, the said opening being
intercepted by the head of the piston prior to
the completion of its rearward stroke, said
an exhaust,
port for the front end of the piston chamber
thereby closing the rear of the larger part of
the piston chamber to the exhaust.

22. A tool of the class described compris-

ing a piston chamber of two different diame-
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ters, the larger of which is foremost, a piston
having a head larger than the body thereof,
fitted to reciprocate in the said chamber, a

valve to control the movements of said pis-

ton, the wall of the chamber having an open-
ing leading -to the exhaust in the rearward

partof the larger portionof the said chamber,

a secondary opening leading to the exhaust
located forward of the first named o ening,
the head of the piston: being adapted to in-
tercept and uncover the said openings where-
by they are caused to communicate with the
front end of the piston chamber, prior to the
completion of the rearward stroke, thereby
forming an air cushion behind the head of the

- sa1d piston.

In testimony whereof I affix my-signatu re
in presence of two wilnesses.
HERBERT A. BROCKWAY.
Witnesses:
AL EBErr O’Briex,
Aropia HurcHison.
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