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To all whom 1t may concern:

Be it known that I, AvrrED J. DOUGHTY, &
citizen of the United States, residing at De-
troit, Wavne county, Michigan, have mvent-
ec certain new and useful Improvements 1n
Pneumatic Hammers, of which the following
1s a specification.

My invention relates to that class of tools
commonly known as preumatic hammers in
which a reciprocating piston is caused to de-
liver blows upon a working tool arranged in
the forward part of the cylinder or body ot
the tool or hammer, and the object of my in-
vention is to provide a novel and efficient
construction of valve for controlling admis-
sion of motive fluid pressure to the cylmder
and its exhaust therefrom and also to pro-
vide 2 novel and advantageous construction
and arrangement of such valve withm a
valve case in such manner that the entire
case and its contained valve may be bodily
removed from the tool or hammer without
uncoupling the eylinder from the handle and
indead without disturbing any of the other
parts of the hammer in any manner what-
soever, with the result that such parts may
be easily and readily removed for purposes of
inspection or repairs or for the purpose of
substituting another valve.

My invention slso contemplates novel and
efficient means for clamping or coupling the
cylinder to the handle or head-block in such
manner as to prevent uncoupling of these
D
t]

arts by the jerring incident to the impact of
he piston upon the working tool.

The wvaricus features of advantage and
utility of my improvements will be apparent
from the description hereinalter given.

In the accompanying drawing Figure 1 1s
the central longitudinsal section of a hammer
embodying my improvements, the grasping
hendle being in elevation; Iig. 2 a section
on the line 2—2 of Fig. 1; {fig. 3 an eleva-
tion of the rear end of the cylinder showing
the ports and passages opening on such end
of the cvlinder; Fig. 4 is a detailed view the
same being a bottom plan of the fastening
serew and the plug which holds the valve
case in position within the head-block; Hig.
5 o detailed view of the valve alone; and Fig.
6 o section on the line 6—6 of Kig. 2.

Although my invention in ifs broader as-
pect, may partake of different forms, 1 pre-
fer the form of construction and arrangement
illustrated in the drawing and 1 will now pro-

ceed to describe the same without intention
of limitation to specific details unless the
claims expressly specily them.

As shown in the drawing the cylinder 1 1s
provided as usual with a longitudinal piston
chamber in which travels the pisten 2 which
is solid and of uniform diameter throughout
with the exception of the reduced portion 3
and the striking point 4 which is adapted to
impact or strike the inner end of the tool
blank such as the chisel 5. t 1ts rearward
end the cylinder is connected or coupled, in
a manner to be described, to the handle
which grasps the head-block 6 and the
orasping portion or handle proper marked
7, within which grasping handle is arranged
the usual throttle valve (not shown) op-
erated in the well-known way by the thumb
lever 8. The forward end of the head-block
is extended to form a cylindrical socke
piece or portion 9 which is adapted to receive
the rearward end of the cylinder 1 in a
manner to be described. The socket por-
tion 9 is of such diameter as to receive the
rearward end of the cvlinder and is internally
secrew threaded to receive the external screw
threads of a coupling sleeve 10 which 1s
preferably split and whose outer end is made
angular so that a wrench may be applied
thereto for screwing the same i and out of
such socket portion. This coupling sleeve
fits over the evlinder and its inner rearward
corners are cut away or beveled to form the
inclined annular surface 11 which 1s ar-
ranged to codperate with a compiementary
annular and inclined surface 12 formed on
the outer surface of the cylinder 1. 'These
inclined surfaces codperate with each other
in such manner that when the coupling
sleeve 10 is serewed inwardly that is rear-
wardly of the cylinder and to the leit
Fig. 1 the eylinder and the handle or socket
portion thereof are securely and effectually
clamped through the medium of the coup-
ling sleeve 10 which causes a wedging action
between such socket portion and the cyl-
inder. When the coupling sieeve is screwed
outwardly the parts are relieved of this
wedging action so that when the sleeve 1s
entirely unscrewed, the cylinder may be
uncoupled, or entirely detached from the
handle or socket piece.

Referring next to the valve and 1its case,
the same are arranged entirely within the

' head-block in a transverse or diametrical
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the valve case.

&

bore, the upper end of which 1s in constant
communication with the supply passage 13
extending through the handle. The valve
case together with its valve 1s arranged to be
bodily removable and to this end such case

which i1s a substantially cylindrical shell 14
1s held or confined within the bore in the

head-block m a removable manner by

means or the removable plug 15 whose

fiange 16 formed intermediate its length is
arranged to bear against the lower end of
the wvalve case.
removably against the valve case by means
of a fastening screw 17 screwing upwardly
i the bore of the head-block and bearing
agamnst the inclined lower edge of the an-

nular flange 16 of the plug, the latter, in the

O

present nstance, passing as to its lower end

through a central opening in the serew 17
which 1s preferably split and made angular
as mdicated in Ifig. 4. The plug 15 may
pe termed an extracting plug inasmuch as

1t not only serves to hold the valve case in

place when the fastening screw is in posi-

tion but also to extract such case whenever

desired.  To this end the plug is removably

secured t0 the valve case so that the latter

may be withdrawn bodily with the plug, a
means for securing the parts together being,
i the present instance, a pin 18 passing
through the plug and the opposite walls of
j In the present instance and
by preference the upper end of the valve
case 1s formed with an inclined surface ar-
ranged to bear against a correspondingly
inchned surface at the inner or upper end of
the bore in the head-block as clearly in-
dicated in Iigs. 1 and 2. The case is main-
tained against displacement rotarily by the
key 152, Hig. 4. ' '
LThe valve case is formed with differential
chambers in order to accommodate the valve
which 1s 1itself differential. This valve
marked 19 1s of the piston type with its
lower end formed with a lower or c¢ylindrical
extension or head arranged to fit over the
mwardly projecting end of the plug 15 and
with its upper end or piston head exposed
constantly to the live motive fluid admitted

through the passage 13 of the grasping
handle. The upper end of the valve con-

stitutes the smaller pressure area and the
lower end thereof constitutes the larger
pressure area, the smaller area being con-
stantly exposed to live motive fluid, as just
stated, while the larger pressure area is in-
termittently exposed to
1In a manner hereinafter

~The valve case

eseribed.

tiuid, with the atmosphere and with the cyl-
inder which ports are controlled by the valve
n 1ts reciprocations in the following man-
ner: When the parts are in the relative posi-
tion 1illustrated in Fig. 1 the pisten 2 has

The plug 1s in furn held

C%)ressure controlled

1s provided with ports and
passages communicating with the live motive

i
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just delivered its blow to the working tool
and the valve has just been shifted so as to -
exhaust the pressure in the rear of the piston

and to admit pressure to the cvlinder at a

point i front of the piston so that the latter
1s now abeut to start on its rearward or re-
At this time the rear of the
AL tnis time tne rear of the
piston chamber is at exhaust through the
side opening 20 at the end of the exvlinder,

turn stroke.

o’

KFigs. 1 and 3, through the port 21 in the par-
o 2 & potb as 1 Lo

tition or diaphragm 22 of the head-block,
vaive case, past.

3
{- iy

el

through passage 23 in

70

the reduced portion or neck of the vaive and

into the chamber 24 which is always at ex-
naust masmuch as 1t is at all times in ecom--
munication with the main exhauvst nassage
At the same time the live mo-
tive fluid is admitted through the passage 26
extending longitudinally of the valve case as
. nunicating with the
space below the valve through the }’}fjll‘t ']01'_ ‘
U e

25, Fig. 2.

seen 1n Ifie. 1 and com

ports 27 extending transversely thr

80 -

valve case and uncovered, at this time, by

the lower end of the lower shell novtion of
90

the valve. The Live motive {luid flosvs from

this space through the series of holes of ports
28 extending through the shell vortion of -
the valve and into an annular groove 29 m .

the inner surface of the valve case.
nuiar groove communicates, as seen in Figs.

1 and 2, with the passage 30 extending from

Thisan-

9_ 5

the head-block and longitudinally through
the cylinder to the lowsr or forward ead of -

the piston chamber, with the result that

when the parts are in the relative position
now being described, the live motive fluid is -

100

admitted to the front end of the piston to

move the same rearwardly.

end thereof will uncover the port 31 which

After a partial
rearward movement of the piston, the frent
105

communicates through the longitudinal pas-
sage 32 with the space or chamber within

the shell portion of the valve, such passage
32 continuing beyond the rear end of the
110
nating at the top of the upper end of such

cylinder and through the plug 15 and termi-

=
o

=

plug as seen 1n Ifigs. 1 and 2.

its rearward stroke the pressurs below the

valve within the shell portion thereof will be

| VWhen the pis-
ton thus passes and uncovers the nort 31 on

exhausted or rarefied by the release of the

motive fluid therefrom through the passage

32 into the front end of the cylinder which 1s

at this particular time at exhaust to atmes-

phere through the series of exhaust ports 33 1
which are uncovered by the piston at the

same time that the port 31 1s uncovered.

These exhaust ports, one or more, extend =
jongitudinally through the cyviinder and
through the head-block so as to ecommuni- 125
cate with the main exhaust passage 25 as
The resuit of the ex- =

seen 1n Figs. 2 and 6.

haust or rarefaction of the motive f{uid

‘through the passage 32 permits the valve to
be moved downwardly by the pressure of

_130j?i .-
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the live motive fluid which is constantly
pressing against the upper or smaller pres-
sure area thereof, it being understood that
the passage 32 which exhausts the pressure
from below the valve is of greater carrying
capacity than the small ports 27 so that the
described movement of the valve 1s possible.
As soon as the valve moves downwardly, as
just deseribed, the live motive fluid 1s ad-
mitted to the rear end of the cylinder
through the central port and passage 35 1n
the valve case, which is opened at its lower
end by the shifting of the valve, and through
the ports and passages 23, 21 and 20, with
the result that the piston will be driven for-
wardly to deliver its blow to the working
tool. However just previous to the end of
its forward stroke, the groove or reduced por-
tion 3 of the piston connects the passage 32
through its port 34 with the live air port and
passage 36 which latter passage is always
communication with the supply of motive
fluid, the same in the present mmstance com-
municating with such motive fluid in the
orcove or channel 26 and extending longitu-
dinally of the cylinder, and emerging in the
piston chamber thereof at such a pomt as to
be connected with the passage 32 by the
oroove 3 of the piston in the manner just ex-

plained. The result of this admission of the
live air to the passage 32 through the me-
i o

dinum of the piston is to force the valve up-
wardly to the position indicated in Kig. 1
inasmuch as the pressure exerted on the
larger pressure area of the valve will pre-
ponderate the pressure constantly bearing
acainst the upper or smaller pressure area
thereof. The supply of motive fluid to the
rear end of the piston chamber will now be
cut off and such end of the chamber will be

exhausted through the passages 20, 21, 23,

chamber 24 and main exhaust passage 25 as
already explained, while the motive fhad
will be supplied to the front end of the piston
chamber through the ports and passages 27,
28, 29, and 30, even after the port 34 has
been closed by the piston in its rearward
movenent and before the exhaust ports and
passages 33 have been uncovered thereby.
This completes a cycle of operation the
movenients and operations continuing in the
manner deseribed so long as the throttle
valve is held open.

The described construction and arrange-
ment of hammer not only provides a novel
and efficient construction of valve but also
affords ready and convenient access to the
valve and permits the same together wita its
case to be Dbodily withdrawn and replaced
without in any manner disturbing any of the
other parts of the hammer. Moreover the
valve is comparatively light, 1ts form permit-
ting it to be made of the minimum diameter
where the air is admitted into the piston cyi-
inder and the same is also cushioned at both

| and the inner wall of the valve case.

S

ends, inasmuch as it moves upwardly against
the constant pressure of the air and moves
downwardly against the air which is trapped
below its lower edges in the space between
the vertical sides of the inner end of the plug
fur-
thermore the coupling device constitutes a
practical and efficient arrangement which 1s
capable not only of convenient operation but
of securely clamping or coupling the cylinder
and handle together.

I claim:

1. In a pneumatic hammer, the combina-
tion of the cylinder and the handle thereol
comprising the grasping portion, socket and
a head block located at the base of such
socket and in the rear of the cylinder, said
head block having a transverse diametrical
bore which communicates directly at 1ts up-

er end with the motive fluid passage . the
randle and which extends to toe outer sur-
face of thehead block at its other or lower end,
a valve arranged in said bore in the head
block to control the admission and exhaust
of the motive fluid to and from the opposite
ends of the c¢ylinder, a removable plug device
adapted to close said lower end of the bore,
and a coupling device for coupling the cylin-
der and the handle without interfering with
the removability of said plug device.

2. In a pneumatic hammer, the combina-
tion of the cylinder and the handle thereot
comprising the grasping portion, socket and a
read block located at the base of sucn socket
and in the rear of the cylinder, sald head
block having a transverse diametrical bore
which communicates directly at 1ts upper
end with the motive fluid passage in the han-
dle and which extends to the outer surface of

he head block at its other or lower end, a
valve case removably arranged 1n said bore
in the head block, a valve arranged in said
case to control the admission and exhaust of
the motive fluid to and from the opposite
ends of the cylinder, a removable plug device
adapted to close said lower end of the bore
and to clamp said case in position, said valve,
valve case and plug device being removable
without disturbing the other parts of the
wammer and without disconnecting the cyl-
inder, and removable means for holding said
plug device i place.

3. In a pneumatic hammer, the combina-
tion of the cylinder and the handle thereof
comprising the grasping portion, socket and
a head block located at the base of suen
socket and in the rear of the cylinder, said
kead block having a transverse diametrical
bore which communicates directly at 1ts up-
per end with the motive fluld passage m tie
handle and which extends to the outer sur-
face of the head block at its other or lower

end, a valve case removably arranged in said -

bore in the head block, a valve arranged 1in

| said case to control the admission and ex-
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4.

haust of the motive fluld to and from the op-

posite ends of tiie cylinder, a plug fitting into

and closing tiie lower end of said bore and se-
b

cured to and removable with the valve case,

and a screw or nut screwing into said lower
end of tine bore and codperating with the

plug to hold the latter and the valve case

within the bore.

4. In a pneumatic hammer, the combina-
tion of the cylinder and the handle thereof
comprising the grasping portion, socket and

a ‘head block located at the base of such

socket and 1n the rear of the cylinder, said
head block having a transverse diametrical
bore which communicates directly at its
upper end with the motive fluid passage in
the handle and which extends to the outer
surface of the head block at its other or lower
end, a valve case removably arranged in said

bore 1n the head block, a valve arranged in-

said case to control the admission and ex-
haust of the motive fluid to and from the
opposite ends of the cylinder, a plug fitting
imto and closing the lower end of said bore

and secured to and removable with the valve

case, and a screw or nut screwing into said

=

the plug to hold the latter and the valve case
within the bore, said plug and nut having
complementery inclined surfaces whereby
the plug and valve caso are held clamped
In position. _ *

5. In a pneumatic hammer, the combina-
tion, with the cylinder and the head-bloclk

arranged to be connected together, said

head-block having a transverse or diamet-
rical bore communicating at one end with the
supply of motive fluid, of a valve case ar-
ranged 1n such bore, a valve arranged within
the case for controlling the motive fluid to
and irom the cylinder, said valve being dif-

stantly exposed to live motive fluid and its

hollow portion, exposed to intermittent
pressure, and a removable plug closing the
other end of said bore and arranged to enter
the hollow portion of the valve the inner end
of sa1d bore adjacent the supply of fluid pres-
sure forming a seat for the inner end of said
valve case. _ _ -
6. In a pneumatic hammer, the combina-
tion, with the cylinder and the head-block
arranged to be connected together, said

0e
head-block having a transverse or dismetrical
bore communicating at one end with the sup-
piy of motive fluid, of a valve case arranged
i such bore, a valve arranged within the case
for controlling the motive fuid to and frem
the cylinder, a removable plug arranged in
the other end of said bore to confine the
valve case therein, and a fastening nut or

serew located at such latter end of the bore

and arranged to hold the plug in place.
7. In a pneumatic hammer, the combina-

lower end of the bore and codperating with

larger pressure area, which 1s formed as a

e — e i o ——

912,234

tion, with the cylinder and the head-block
arranged to be connected together, said

head-block having a transverse bore com-

municating at one end with the supply of
motive {tuid, of a valve case arranged in such

bore, a valve arranged within the case for

controiling the motive fluid to and from the
cylinder, a removable plug arranged in the

other end of said bore and bearing against -

the outer edge of the valve case, and a fasten-
Ing nut or screw screwing into said bore and

75

bearing against the plug to hold the same in -

place.

8. In a pneumatic hammer, the combina-

tion, with the cylinder and the head-block

80

arranged to be connected together, said

head-block having a transverse bore com-

municating at one end with the supply of
motive fluid, of a valve case arranged in such

bore, a valve arranged within the case for
~controlling the motive fluid to and from the

cylinder, a removable plug arranged in the

- 85'5

- other end of said bore and having an annular
flange bearing against the outer edge of the

valve case, and a fastening screw screwing 90

into-said bore and against the under or outer -

side of said flange. |

9. In a pneumatic hammer, the combina-

tion, with the cylinder and the head-block

arranged to be connected together, said head-.
block having a transverse bore communicat-
Ing at one end with the supply of motive
ituid, of a valve case arranged in such bore,
a valve arranged within the case for control-

ling the motive fluid to and from the cylinder,

and a removable plug arranged in the outer

100

end of such bore to hold the valve case in

ably secured together. _
- 10. In a pneumatic hammer, the combina-

arrenged to be connected together, said head-
block having a transverse bore communicat-

place, the plug and valve case being detach-

105
: - tion, with the cylinder and the head-block
ferential with its smaller pressure area con-

ing at cne end with the supply of motive

fiuid, of a valve case arranged in such bore,

8 valve

110
arranged within the case for control-
ling the motive fluid to and from the cylinder- - -
a removable plug arranged in the outer end

o1 such bore to hold the valve case in place,

and a pin passing through the plug and valve
case to detachably secure such parts to-
gether. '

11. In a pneumatic hammer, the

of, of & valve arranged in a transverse bore

in the nead-block for controlling the motive -
fluid to and from the eylinder, and having a

hollow or ‘

115

| | | combina-
tion, with the eylinder and head-block there-

120

siiell portion at one end, and a re-

movable plug closing the outer end of said

bore and arranged to enter said shell portion
of the valve one end of the valve cushioning

on hve air and the other or shell

portion end

cushioning on air trapped in said plug.

12, In a pneumatic hammer, the combina- :
| tion, with the cylinder and head-block there-

- -
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of, of a valve arranged in a transverse bore in.
the head-block for controlling the motive
fluid to and from the cylinder and having one

Ing a transverse passage through its shell por-
tion for conducting the live motive fluid
through a port and passage passing longitu-
dinally of the cylinder to the front end of
the cylinder to move the hammering piston
rearwardly.

13. In a pneumatic hammer, the combina-
tion, with the cylinder and head-block there-
of, said block having a transverse bore com-
municating directly with the motive fluid
passage In the handie, of a diiferential valve
arranged 1n said bore in the head-block for
controlling the motive fluid to and from the
cylinder, said valve having a transverse pas-
sage through 1t for conducting live motive

20 fluid from its larger pressure area to the front

29

30

4()

49

50
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end of the eylinder to move the hammering
piston rearwardly.

14. In a pneumatic hammer, the combina-
tion,with the eylinder and head-block thereof,
of a differential valve arranged in the head-
block for controlling the motive fluid to and
from the cylinder, said valve having a shell
portion at its larger pressure area provided
with a port or passage through 1t for conduct-
inglive motive fluid to the front end of the cyl-
inder to move the hammering piston rear-
wardly, said port being alternately opened
and closed by the movements of the valve.

15. In a pneumatic hammer, the combina-
tion, with the cylinder ana head-block there-
of, of a differential piston valve arranged in a
transverse bore in said head-block and hav-
ing a shell portion at 1ts larger pressure area,
and a plug closing the end of the bore and
having an extension {itting within and clos-
e the shell portion of the valve said plug
being reduced in diameter to form an annu-
lar cushioning chamber for the end of the
shell portion of the vaive.

16. In a pneumatic hammer, the combina-
tion, with the cylinder and head-block there-
of, of a differential piston valve arranged 1n a
transverse bore in said head-block and hav-
ing a shell nortion at its larger pressure area,
a plug closing the end of the bore and extend-
ing into the shell portion of the valve, said
plug having & passage communicating respec-
tively with the space within the shell portion
of the valve and with the cylinder towards

the forward end thereof through a port gov- |

erned by the piston to exhaust the pressure
against the larger pressure area of the valve.

17. In a pneumatic hammer, the combina-
tion, with the cylinder and head-block there-
of, of a differential piston valve arranged in a
transverse bore 1n said head-block and hav-
ing a shell portion at its larger pressure area,
a port and passage leading from said shell
portion of the valve and communicating with

65 the cylinder towards the forward end thereot,

!

|

.’f

i

>

and a port communicating between the shell
portion of the valve and the live motive Huid

|  but restricted as compared with the first
end formed as an open shell, said valve hav- |

named port and passage.

18. In a pneumatic hammer, the combina-
tion, with the cylinder and head-block there-
of, of a differential piston valve arranged in a
transverse bore in sald head-block and hav-
ing a shell portion at its larger pressure area,
a port governed by said valve and thereby al-
ternately opened and closed to admit or cut
off direct supply of live motive fluid to the
shell portion of the valve, and an admaission
port and passage governed by said shell por-
tion of the valve to conduct the motive fiuid
to the front end of the-cylinder to move the
hammering piston rearwardly.

19. In a pneumatic hammer, the combina-
tion, with the cylinder and head-block there-
of, of a differential piston valve arranged 1n a
transverse bore in saild head-block and hav-
ing a shell portion at its larger pressure area,
a port communicating with the motive fluid
and opening into the shell portion of the
valve and uncovered thereby when the siide
is in one of its positions, and a port and pas-
sage extending through the shell portion of
the valve and leading to the front end of the
cylinder for supplying motive fluid thereat
to move the hammering piston rearwardly.

20. In a pneumatic hammer, the combina-
tion, with the cylinder and head-block hav-
ing a transverse bore, a valve case therein
having a longitudinal live air passage 26, a
valve therein having its larger pressure area
formed as a shell portion, a port 27 commu-
nicating, at one position of the valve, be-
tween its said larger pressure area and the
passage 26, a port 28 1n the valve, a groove
29 with which port 28 communicates when
the valve is 1n said position, a port and pas-
sage 30 communicating between groove 29
and the front end of the cylinder, and a port
32 and passage communicating respectively
with the cylinder and with the larger pres-
sure area of the valve. -

21. In a pneumatic hammer, the combina-
tion of the handle, the e¢ylinder having an an-
nular inclined projecting surface at its rear
end, and a coupling sleeve engaging said han-
dle and having a complementary annular in-
clined surface arranged to coéperate with
said surface of the cylinder for coupling the
cylinder to the handle.

22. In a pneumatic hammer, the combina-
tion of the cylinder having an annular in-
clined projecting surface at its rear end, &
handle having a socket piece within which
the cylinder fits, and a coupling sleeve hav-
ing a complementary inclined surface ar-
ranged to codperate with the said surface on
the cylinder.

23. In a pneumatic hammer, the combina-
tion of the cylinder having an annular m-
clined projecting surface at its rear end, a
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- tion, with the cylinder and the head block

10

handle having a socket piece within which
the cylinder fits, and a coupling sleeve en-
circling the cylinder and screwing within the
socket plece, said sleeve having at its inner |
end a complementary inclined surface codp-
erating with the said surface on the eylinder

to couple the handle and cylinder together.

24. 1In a pneumatic hammer, the combina-

arranged to be connected together, said
head block having a transverse bore commu-

nicating with the supply of motive fluid, of a

valve case arranged in such bore, a valve ar-
ranged within the case for controlling the

motive fluid to and from the eylinder, and a

removable plug closing one end of the bore
and secured to the valve case, said case,

valve and plug being bodily removable ag a

unit.

ALFRED J. DOUGHTY.

Witnesses:
Gro. B. CrAFT,
Hamivron A. CoONNOR.
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