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~ part.of this specification.
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* UNITED STATES PATENT OFFICE.

JOSEPH BOYER, OF 8T. LOUTS, MISSOURL, ASSIGNOR TO CHICAGO PNEUMATIC TOOL COMPANY,

A CORPORATION OF NEW JERSEY.

. PNEUMATIC HAMMER.

~No. 897,958, . i .-

Specification of Letters Patent. ' Pa,ten'ted_ Sept. 8, 1908

" ./ bpplication filed September 26, 1899. Serial No. 731,720

To-all whom. it may .concern:

- Be it known that I, Josera BOYER, a citi-
zen of the United States of America, residing

. at St. Louis, in the State of Missourl, have

mvented a certain new and useful Improve-

ent in Pneumatic: Hammers, of which the

following is a description, reference being had
to .the accompanying drawings, forming a

-

- My invention relates more particularly to
the long - stroke pneumatic hammer de-
seribed in Patent No. 667863, issued to me on
February 12, 1901, and in this respect 1ts

~ princjpal feature consists in the provision of

15

meanstor shifting the valves (or the two-part

 valve) at the front and rear ends of the pis-

ton chamber by the pressure of the motive

* fluid admitted to the tool, instead of shifting

20

~ing.application.

.Saidfpa,tent and to other tools of a different
29

30

40°

% accompanylng ’drawint%s
-t

45

" five fluid, controlled by a throttle valve lo- | Q
“cated within the handle B and operated by

- 50

explanation. .of my

- them by means of air.compressed by the pis-
ton itself as described in my aforesaid pend-

. _ 1. Additional features of my
Eresentmventmn-;however, are applicable to
both the tools of my. present and my afore-

consfruction, as will be understood from the

‘invention . hereinafter

ven in conmection with the accompanying
drawings, in which .=~ e

+ . . Figure 1 represents a vertical longitudinal
section of the compléte tool or hammer,
‘showing the piston moving forward; ¥ig. 2,
an enlarged view corresponding to Kig. 1,
with the %ront and rear ends and a portion of
~ the middle of the tool broken away to ac-
commodate the view to the length of the

sheet, and showing the piston at the front
end of its stroke; Fig. 3 .a middle longitudi-

nal section on the line 3—3 of Fig. 2; and

Fig. 4, a perspective view of the bushing at

the rear end of the cylinder. -
~The same letters of reference are used to
indicate identical parts in all the views.

illustrated in the
as embodied mm a
he cylindrical body

“ My invention has: been

hand riveting tool, an

or barrel A of the tool has secured to 1ts rear

end the usual grasping handle B through

which extends an inlet passage C for the mo-

the thumb-lever D, Fig. 1. Screwed upon
the front end of the cylinder A 1s a cap or

!

l

g

ﬁqseépiece E having a central bore which re-
ceives the stem or shank of the riveting tool

F, the latter in the present instanee being de-
‘tachably connected .to the piece E and%}

eld’

from displacement by a spring-clip G consti-
tuting no part of my present invention but

made the subject matter of a divisional ap-
plication filed by me on August 10, 1905,

Serial No. 273,616. .

Fitted within the cylindrical bore of the
body A of the tool is a long bushing or sleeve
H, whose internal bore constitutes the pis-

ton-chamber within which reciprocates the
piston I. This sleeve is held 1n place by pins -

(not shown) driven through it and the cylin-
der A and by a flat ring J clamped between
the front end of the cylinder and an internal
annular shoulder on the cap E.

Beyond the rear end of the sleeve or bush-
ing H the cylinder A is bored out to form a

"chamber Li, and has inserted in 1its rear end a

flanged bushing M, the internal bore of whose
central tubular portion M’ constitutes the

extreme rear end of the piston-chamber and
recelves the piston I at the end of the rear-

ward stroke of the latter. A detail view of

“this bushing M is shown in Fig. 4, from which

and the other views it will be seen that the

flanged rear portion of the bushing has a
series of holes. N bored through 1t, which

‘holes communicate at their forward ends

with the chamber L. and at their rear ends
with a circumferential groove O formed 1n
the handle-base or cyhnder-head P, said

‘oroove communicating with the inlet passage

C in the handle B as usual, so that whenever

the throttle valve in the handle'is opened by
depressing the thumb-lever D the supply of

motive fluid "vill be admitted to the cham-

ber L. - o

‘Mounted te slide forward and backward
upon the central tubular portion M’ of the
bushing M is a sleeve Q provided at its for-

| ward. end with an -outwardly projecting

ange against which bears the front end of a
coiled spring R which surrounds the sleeve

and at its rear end is seated 11 a Circquere:_n.—_
tial Tecess S in.the bushing M. This sleeve
constitutes a second throttle valve, inde- -

pendent of that within the handle B, for con-
trolling admission of the motive fluid to the
tool, as hereinafter more fully described.
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The spring R pressés the sleeve

in Fig. 3, in which position its flanged for-

ward end seats within a circumferential

eroove U formed around the front end of the

- sleeve H (between the latter and the wall of

- 10

1o

20

the cylinder A), while the body of.the sleeve
covers a groove or annular space T between
the rear end of the bushing H and front end
of the portion M’ of the bushing M, and cuts
off communication between the chamber L
and interior of the piston chamber through
said groove T. Jor purposes of description
at the present point the sleeve Q may be as-
sumed to be forced rearward to the position
shown 1n Figs. 1 and 2, thereby uncovering
the groove T. . | IR

- Communication between the motive fluid
supply (in the chamber L) and the rear end
of the piston chamber through the groove T
1s further controlled by a valve (or rear half
of a two-part valve) V, located in an annular
chamber formed for 1t in the rear end of the
bushing H and extreme forward end of the
bushing M. When slid to rearward or left
hand position, Fig. 2, the valve V covers the
oaroove T and -cuts off communication be-
tween the motive fluid supply and the rear

. end of the piston chamber, and when slid to

30

39

forward or right hand position, Fig. 1, 1t un-

covers the groove T and permits the motive

fluid to pass from the chamber L to the rear
end of the piston chamber (assuming the
throttle valve Q to be forced rearward to the
position shown in Figs. 1 and 2).

- or right hand end of the valve V codperates

. 40

45

20

59

60

- with an annular groove W and controls com-

munication of the piston chamber (through
said groove) with the exhaust openings X for
the rear end of the piston chamber. When

the valve V 1s in forward position; Kig. 1, 1t

covers the groove W and cuts off communi-
cation with the exhaust, and when 1t 1s
moved rearward, Flg. 2, it uncovers said

eroove and opens communication with ‘the
~ exhaust.

Located in the forward end of the piston
chamber, in a suitable chamber formed to re-

‘celve it, 1s a second similar valve (or forward
half of the two-part valve) V’/, whose for-

ward .end controls an inlet groove T through
which the motive fluid 1s admitted to the
front end of the piston chamber, and whose
rear end controls an exhaust groove W’ com-
municated with the exhaust outlets X’ for
the front end of the.piston chamber. Mo-
tive fl

ly to inlet groove T’ through two

Fig. 3), extending longitudinally of the cyl-
inder A and communicating at their rear-
ward ends with the circumferential grocve or

recess U surrounding the rear end of the
bushing H and in open communication with | -
65 the chamber L, Fig. 2. Whenever the valve | the exhaust groove W', as shown i Fig. 2. 130

Q forward
and normally holds it in the position shown

uid is conveyed from the source of sup-
# _ passages
Y (dotted lines Figs. 1 and 2, and full lines

|

The front |

897,958

Qis pressed rearward to the position shown

in Figs. 1 and 2 the motive fluid will pass

from the chamber 1. through the passages

Y Y to the groove I/, and thence through
sald groove (when the position of the valve
V’ permits) to the front end of the piston
chamber. -

As thus far described, the valves V V'’ are

identical with the valves M M’ in my afore-

said patent and might be operated, like those
valves, by air compressed by the.piston at

‘the ends of its opposite strokes; but, as be-

fore stated, one of the features of my present
invention consists in providing means for
operating the valves by the pressure of the
motive fluid admitted to the tool, instead of

by air compressed by the piston. To that

end the valve V is provided 1n its rear end (in
the portion which codperates with the inlet
eroove T) with one or more minute holes Z,

while the valve V’ is provided in its front end

(in the portion which co6perates with the
inlet groove T') with one or more like holes
Z/. 1t results from the provision of these
holes Z and Z/ ir the valves V and V’ that the
latter never entirely cut off admission of the
motive fluid to the piston chamber, even
when they are in a position to cover the
erooves T and TV. On the contrary, when
the valve V is in rearward position covering
the groove T, Fig. 2, a small quantity of mo-
tive fluid will pass through the hole or holes

70

75

80 -

85

90
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7, from the chamber L to the piston chamber

and escape through the exhaust groove W
and exhaust outlets X. Likewise, when the

valve V' is in forward position covering the

eroove TV; as in Fig. 1, a small quantity of
motive fluid will pass from the groove 1"

‘through the hole or holes Z’ to the interior of
the piston chamber, and thence out the ex-

haust groove W’ and outlets. X',

'The 1nternal bores of the valves V and V/

are of such size as snugly to fit the piston I
‘'when the latter enters the valves at the oppo-

site ends of its strokes, and under the condi-
tions above described when the piston ap-
proaches the forward end of its stroke, for

off the escape of the rmotive fluid ‘which is

‘being admitted to the interior of the valve

and piston chamber through the hole or holes

100

105

11¢

1mstance, and enters the valve V/, it will cut

115

7/ in the valve, and which, prior to the en-

trance of the piston into the valve, had been
passing rearward through the valve and es-
caping out the exhaust groove W’ and out-
lets X’»  The result of this will be that the

120

motive fluid  admitted through the hole or -

holes Z of the valve, and now confined by
.the piston, will create a pressure on the for-

' (]::l) pressure area of the valve (its forward-
end and the forward face of the annular

war

shoulder formed by its contracted middle

Eortion) and force the valve rearward, there-

y uncovering the inlet groove T’ and closing

125
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 Thevalves V and V’ have interposed between | the groove 1 (now Iuncoﬂ-’elreci- by the _fo'rwla@,i‘d.
them two long wires or small rods A’, extend-
ing longitudinally through the sleeve or bush-

ing H (as fully described in my atoresaid pat-
5 ent),so that when the valve V’ is shifted rear-
wardly, in the manner and by the means de-
seribed, it will force the rear valve (or rear
half of the two-part valve) V rearward to the
position shown in Fig. 2, thereby cutting oft
10 the supply of motive fluid from the rear end

of the piston-chamber (except the minute
%uantity admitted through the hole or holes
in the valve V) and opening the exhaust

therefrom, to
15 backward stro _
the rear end of its stroke and enters the valve
V it will cut off the escape of the motive fluid
admitted through the hole or holes Z in the

Eermit the piston to make its
e.

valve, and the motive fluid thus confined by
20 the piston will exert a pressure upon the rear
Pressure-area of the valve V and force the

atter forward from the position shown in
Fig. 2 to.that shown in Fig. 1, and the valve
V at such forward movement will, through
25 the medium of the interposed rods A’, move
the valve V' forward and open the -exhaust

and cut off the supply of motive fluid at the

front end of the piston-chamber, to permait
‘the piston to make its next forward stroke.

It will be understood that the piston, at
its forward stroke, is not arrested by the mo-
tive fluid admitted in front of 1t through the
hole 7/ in the valve V' and confined by the
piston when the latter enters the valve, but
that on the contrary the piston continues its
forward movement and delivers its blow to
the riveting tool as in Fig. 2. In completing
such forward movement the front end of the
piston passes through a loose bushing or
sleeve B’ fitted to slide backward and for-
ward in & chamber within the cap E at the
front end of the cylinder A, for a purpose
hereafter described. The sleeve B’ in the

30

'35

40

present instance is provided with several in-
ternal longitudinal grooves x to permit the

- 45
airinfront of the piston to pass backward and
not form a cushion between the piston and

shank of the rivet set . The rebound of the
piston from ‘the blow delivered by 1t to the
riveting tool (the latter being pressed firmly
against the end of the rivet) will start the
piston backward and its further movement
will be effected by the motive fluid admitted
in front of it through the inlet groove T
which has been uncovered by the rearward
movement of the valve V. At the end of
its backward movement the piston passes
entirely through the valve V and enters the
internal bore of the bushing M, which 1t
snugly fits, so that the air in said bushing 1s
trapped behind the piston. and then com-
pressed, and cushions the piston and starts
it forward again, and when 1ts rear end passes
forward out of the bushing M the supply of

o0

9D

60

65 motive fluid is admitted behind it through |

- As the piston approaches

movement of the valve V) to drive it forward
for its next blow. o

sleeve B’ are the forward ends of two rods D/

‘extending rearwardly through the passages
Y Y heretofore referred to, and abuttng at
‘their rear ends against the flanged forward

end of the cylindrical throttle-valve Q here-

Abutting against the rear face of the lodsé-

70

tofore described, Fig. 3. The coiled spring 7s

R presses the valve Q forward, and, through
the medium of the rods D', presses the sleeve
B’ and riveting tool F forward and normally
holds them in the position shown in Fig. 3, in
which position the valve (} covers both the

groove T and the rear ends of the passages
Y Y and cuts off ‘the supply of the motive

S0

fluid from both ends of the piston chamber,

even if the throttle-valve in the handle of the
tool be open.- When, however, the rivet-set

F.is applied to the end of the rivet and the .

whole tool foreced forward and the set pressed
firmly against the rivet, the body of the tool

will be forced forward upon the shank of the
rivet-set and the sleeve B/, rods D’, and

valve Q will be forced rearwardly within the
tool, causing the -valve {Q to uncover the

groove T and passages Y Y, to admit the

motive fluid to the opposite ends of the pis-

ton-chamber. In this manner and by these

means the motive fluid 1s not only automatic-
ally admitted to the tool by the act of press-
ing the latter 'up to its work, but the tool 1s
inoperative unless it is pressed against the

| work. This provision for preventing opera-

tion of the tool except when pressed to its
work is of importance, since otherwise the
tool might be run without the presence of

anything to resist the powerful blows of the

Jong-stroke piston, with the result that such
blows would be liable to knock. off the entire
front end of the tool. . | |
For the purpose of connecting the rivet-set
to the body of the tool and permitting its
ready detachment when desired the spring-
clip G’ shown in Fig. 51s provided. Itiscut
away at one side and provided at 1ts opposite

ends with internal flanges engaging respec-
tively an annular shoulder formed by a cir-

cumierential groove G* upon the front end of
the cap or nose-piece K and a corresponding
annular shoulder formed by a circumferen-
tial groove G* upon the rivet-set K. "The

width of the groove G® permits limited play

of the rivet-set relatively to the clip G’ with-
out disconnection of them. When the set is
to be removed from or inserted into the tool
the ends of the clip G are sprung apart with a
pair of suitable pliers, whereupon the shoul-
der upon the set may readily pass the flanges

upon the clip as the set 1s withdrawn or 1n-

serted.

- Having thus fully described my iiﬁréntién, |

I claim: . .
1. A pneumatic hammer comprising a cyl-
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to cut off the escape of the motive fluid

fluid in front of the piston to drive the latter

60

cooperating parts arranged at thé opposite

“working pressure as admitted to the tool.

from the inlet port to the exhaust port when

inder, a piston therein, and a valve composed |
of two codperating parts located at opposite
ends of the cylinder and operated by the mo-
tive fluid at working pressure as adm:tted to
the tool. '

2. A pneumatic hammer comprising a cvl-
inder, a piston therein, and a valve located
in the piston chamber and composed of two

ends of the piston chamber, and operated by
the motive fluid at working pressure as ad-
mitted to the tool. o '

3. A pneumatic hammer comprising a cyl-
inder, a piston therein, and a valve composed
of two cooperatinig portions or rings located
in opposite ends of the piston chamber and
operated by the motive fluid at working pres-
sure as admitted to the tool. "

4. A pneumatic hammer comprising a cyl-
inder, a piston therein, and a cooperating
valve composed of two annular portions or
rings located in the opposite ends of the pis-
ton chamber and connected by rods passing
longitudinally through the cylinder wall, said
valve being operated by the motive fluid at

5. A pneumatic hammer comprising a cyl-
inder, a piston therein, and a valve composed
of two cooperating annular portions or rngs
located in opposite ends of the piston cham-
ber, said piston passing through said valve
rings at the opposite ends of 1ts stroke and
said valve rings being shifted at the end of
the stfokes of the piston in a direction oppo-
site to the movement of the piston by the
motive fluid at working pressure as admitted
to the tool. I |

6. The combination of a ¢yvlinder contain-
ing a piston chamber and inlet and exhaust
ports, a valve controlling said ports and A)er—-
mitting restricted passage of the motive fluid

the valve is in position to otherwise close the
inlet port, and a piston operatingat the end of
its stroke to cut off the escape of the motive
fluid through the exhaust port and cause 1t
to shift the valve. -

7. In a pneumatic hammer having a piston
chamber and inlet and exhaust ports, the
combination of a valve controlling the inlet
port and permitting restricted passage of the
motive fluid from the inlet port to the ex-
haust port when the valve is in position to
otherwise close the inlet port, and a piston
operating at its movement in oue direction

through the exhaust port and cause it to shiit
the valve to admit the full supply of motive

in the opposite direction. _ §

8. In a pneumatic hammer having a piston
chamber and inlet and exhaust ports, the
combination of a valve controlling both of

said ports and permitting restricted passage |

4 ' 207,058

of the motive Quid from the inlet port to the
exhaust port when the valve is in position to
otherwise close the inlet port, and a piston
operating at its movement in one direction
to cut cff the escape of the motive fuid
through the exhaust port and cause it to

shitt the valve to close the exhaust port and
fully open the admission port, to drive the

niston in the opposite direction.
9. In a pneumatic hammer having a piston

chamber and inlet and exhaust ports, the
combination of a valve controlling the inlet.

port and provided with a port permitting
passage of the motive flmd from the inlet

65

70

79

port through one end of the piston chamber

to the exhaust port when the valve 1s 1n po-

sition to otherwise close the inlet port, and a

piston operating at its stroke in one direction

to cut off the passage of the motive fluid -
through the piston chamber to the exhaust
port and cause it to shift the valve to fully.

open the admission port and drive the piston
in the opposite direction.

-10. In a pneumatic hammer having a. pis-

ton chamber and inlet and exhaust ports, the
combination of a wvalve controlling both of
said ports and provided with a port permit-

ting restricted passage of the motive fluid

from the inlet port through one end of the
piston chamber to the exhaust port when the
valve is in position to otherwise close the in-
let port, and a piston operating at its move-
ment in one direction to cut off the passage of
the motive fluid through the piston chamber
to the exhaust port and cause it to shift the
valve to close the exhaust port and fully open

theinlet port, to drive the piston in the oppo-

site direetion. o _
11. A pneumatic hammer having a piston
chamber, a piston therein, a main inlet port,

and a restricted passage for the admission of

live motive fluid to the rear end of the piston
chamber independently of 1its admission
thereto through the main inlet port. |

12. A pneumatic hammer having a piston

chamber, a piston therein, a main inlet port,
and a restricted passage for the admission of
live motive fluid to the rear end of the piston
chamber while the main inlet port is closed.

13. A pneumatic hammer having a piston
chamber, a piston therein, a main inlet port,
and a valve governing said inlet port and pro-
vided with a restricted passage for the admis-
sion of live motive fluid to the rear end of the
piston chamber while the main inlet port 1s
closed by said valve. '

14. A pnenmatic hammer having a piston
chamber, a piston therein, inlet and exhaust
ports for each chamber, and a restricted pas-
sage {or the adinission of live motive fluid to

“the rear ennd of the piston chamber while the

rear inlet port is closed and the rear exhaust
port is open. . - S
15. A pneumatic hammer having a piston

80
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nujar inlet groove for the motive fluid, the
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‘chiamber, a piston therein, a main inlet port,
and a restricted passage for the admission of
live motive fluid to the rear end of the piston

chamber during the backward stroke of the
piston. ) ' o

"~ 16. A pneumatic hammer comprising a
cylinder having a piston chamber, with ports
anid passages for the admission and exhaust

g such admission and

stricted flow of live motive fluid to the pis-

‘ton chamber, and a pistoninsaid chamber.

17. A pneumatic hammer comprising a
“eylinder, containing a piston chamber and
inlet and exhaust ports at the opposite ends

of said chamber, a two-part valve located at

‘opposite ends of said chamber and operating
to permit restricted passage of the motive

fluid from the. inlet ports to the exhaust
ports when in position to otherwise close said

inlet ports, and a. piston codperating at the
 opposite ends of its strokes to cut off the es-
cape of the motive fluid through the exhaust

ports and cause it to shift the valve.

18. The combination of a cylinder hé,ifing.

the inlet and exhaust ports at the opposite
ends of its piston chamber, a two-part valve
V V' controlling said ports and provided with
the holes Z 7Z’, and the piston 1 codperating
with said valve. ' o

19. In a pneumatic hammer, the combina-

tion, with the working tool, of a throttle

valve located within the cylindrical body of
the tool for controlling the admission of mo-
tive fluid to the tool, a spring normally press-
ing said valve forward and holding 1t n
closed position, and means intermediate said
valve and working tool for forcing said valve
backward to open position by the act of
pressing the tool to its work.

20. In a pneumatic hammer provided
with an annular inlet groove for the motive
fluid, the combination of a normally closed
cylindrical throttle valve controlling said
aroove, and means operated by pressing the
tool to its work for opening said valve to ad-
mit motive fluid to the tool. o
21. In a pneumatic hammer having an an-

combination of a cylindrical throttle valve
controlling said groove, a spring normally
pressing said valve forward in position to

close said groove, and means operated by

pressing the tool to its work for forcing said
sald groove.
aving an an-

valve backward and uncoverin%
22. In a pneumatic hammer I

 nular inlet groove for the motive fluid, the

60

combination of a cylindrical throttle-valve
for controlling said groove, a spring normally
pressing said valve forward in position to
close the groove, a working tool carried by
the front end of the cylinder, and rods ex-

tending longitudinally through the cylinder
wall between said working tool and valve,
for forcing said valve backward and uncover-
ing the inlet groove. I |

23. In a pneumatic hammer, formed at 1ts
front end to receive the shank of the working

tool. the combination, with the shank of said
I ges for the working tool, of a loose sleeve or bushing lo-
‘of motive fluid to and from the piston cham- | cated immediately i rear of the inner end of
ber, a valve controlling : '
‘exhaust of motive fluid, means independent
of said ports and passages for supplying a re-

the shank of the working tool and adapted to
be moved rearward thereby when the tool 1s
pressed against the work, the front end of the
piston passing through said sleeve or bushing

in delivering its blow to the tool, a throttle
valve located in the rear portion of the cyln-
der or body of the tool, and a rod extending

longitudinally through said cylinder or body
from said valve to the loose sleeve at the.
front end of the tool, whereby the valve will

be moved rearward to permit operation of

the tool when the latter is pressed against the

work; substantially as described.
24. In a pneumatic hammer, the combina-

‘tion of a throttle valve located within the cyl-
‘inder or body of the tool near its rear end and

normally pressed forward into position to

obstruct the circulation of the motive fluid

necessary to the operation of the tool, a loose
sleeve -or bushing loeated in a chamber in the

front end of the cylinder or body of the tool,

adjacent the inner end- of the shank of the

‘working tool and adapted to be moved rear-

ward thereby when the tool is pressed against
the work, and a sliding rod extending longitu-

‘dinally through the cylinder or body of the

tool between said valve and sleeve; substan-
tially as and for the purpose described.

- 25. In a pneumatic hammer; the.combina-
tion, with the cylinder or body of the tool -
formed at its front end to receive the shank

F of the working tool, the loose sleeve or
bushing B’ located within the body of the

tool immediately in rear of the shank F and
t adapted to be forced rearward thereby when

the tool is pressed to the work, the throttle
valve V located within the body of the tool
near its front end and controlling the circula-
tion of the motive fluid in the tool, and the
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rod D’ extending longitudinally through the

body of the tool from the sleeve B’ to the

throttle valve V; substantially as described.
'26. In a pneumatic hammer, the combina

tion, with the body of the tool provided with

a piston chamber and piston therein, of a
manually operated throttle valve controlling
the initial admission of motive fluid to the

‘tool, a supplemental throttle valve interme-
diate said first mentioned valve and the work-

ing parts of the tool, and located 1mmed:-
ately adjacent said parts and at the rear end
of the piston chamber, a spring normally
holding said valve closed and cutting off the

motive fluid from the working parts of the
| tool, and means intermediate said supple-
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mental valve and the working tool for open-
ing said valve by the act of pressing the tool
to.1ts work. _ ; - .

27. In a pneumatic hammer provided with
a grasping handle at its rear end, the combi-

nation of a manually operated throttle valve

located in said handle for controlling the 1ni-
tial admission of motive fluid to the tool, a
supplemental throttle valve located within
the body of the tool, a spring normally hold-

1ing sald valve closed to cut off the motive

fluid from the working parts of the tool, and
means intermediate said supplemental valve
and the working tool for opening the valve

5 by the act of pressing the tool to 1ts work,

28. In a pneumatic hammer, the combina-
tion, with the cylinder or body having a cen-

897,958

tral bore at its front end for the reception of

the shank of the working tool, and also hav-
ing a piston chamber for the hammering pis-
ton and the working tool having its shank
inserted in said bore, of a normally closed
throttle valve for controlling the passage of
the motive fluid through the too{ and ar-
ranged concentric with said piston chamber
and means intermediate said valve and the

shank of the working tool whereby the full

insertion of the shank of said tool serves to
open said valve, substantially as described.

JOSEPH BOYER.

Witnesses:
W. E. BERGER,
LANDON CARTER.
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