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 UNITED STATES PATENT OFFICE.

'+ SAMUEL OLD

« To all whom it ma,y concern: .

HAM, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOE TO GEORGE OLDEHAM
‘& SON COMPANY, A CORPORATION OF PENNSYLVANTIA.

. PNEUMATIC HAMMER.

| Bpéciﬂcation of Letters Patent.
Application filed January 19, 1911. Serial No. 603,458.

Patented July 4, 1911.

. OrpHAM,
‘a citizen of the United States, residing ‘in
the city and county of Philadelphia, State
-of Pennsylvania, have invented a new and

Be it known that I, Samurn

~useful Pneumatic Hammer, of which the

10

“following is a specification.

- My present invention relates to that class
of fluid actuated tools commonly known as
pneumatic hammers wherein the blow of
a reciprocating piston is imparted to the
working ‘ool, such piston being controlled

- by a valve mechanism located in proximity

15

‘to-one end of the piston cylinder, the valve
of said mechanism being “cup shaped, and
imperforate and being moved in its forward

direction by live air, and in its rearward

25

“direction by the momentum of the
‘and for purposes of illustration, I have
20

shotwn a copstruction in which the length of
stroke of the piston is greater than 1ts own
length, it being apparent to those skilled in

" - this ‘art that the novel valve mechanism

‘herein disclosed is equally adaptable for a
construction wherein the length - of stroke

L]
+
-
-
a

. of the piston is less than the length of the
" j:-'.'pigston.' . .

My 1invention consists of a novel construc-

“tion of fluid actuated hammer having a

30°

novel construction of an imperforate, cup
“shaped valve and a novel valve movement,
the valve mechanism being located at one
end of the piston cylinder and preferably

~1In alinement therewith. .

30

It further consists of a novel manner of
changing the valve which is moved In one

~~ direction by live motive fluid and in the op-

~ retiprocating piston.
40°

postte -direction by the momentum of the

It further consists of novel means. for

* . causing the initial forward movement of the

- reciprocating piston.
.. 1t further consists of a novel construc-

. tion of an imperforate valve into which the

45, .
ing  an open end and’ imperforate walls |

‘piston is adapted to travel, said valve hav-

~ and provided on its inner periphery with a

" .groove for conducting

live motive Auid

- along the piston to the rear end thereof.

50

- It further consists of other.novel features

-of construction, all as will be hereinafter

o fully set forth.

piston

~and provided vith the

For the purpose of 'illustrating ‘my in-

vention, I have shown in the accompanying

drawing one form thereof which is at pres-
ent pre%erred by me, since the same has been
found in practice. to give satisfactory and
reliable results, although it is to be under-
stood that the various instrumentalities of
which my invention consists can be vari-

i35

60

ously arranged and organized and that my

invention is not limited to the preclise ar-

rangement and organization of these instru-

mentalities as herein shown and deseribed..
I1igure 1 represents a longitudinal section

~of a_pneumatic hammer embodying my in-

vention. Fig. 2 represents a longitudinal

section of my device similar to Fig. 1 but"

showing the parts-in the position they as-
sume at a different stage of the .operation.

Fig. 3 represents a perspective view -of the

valve. Fig. 4 represents a longitudinal sec-
tion of the valve. Fig. 5 represents, on an
enlarged scale, a longitudinal sectional view

of the “ammer, with the parts in the posi-

tion seer. in Fie. 1.
g

Similar numerals of reference indicate
corresponding parts in the figures.

~Referring to the drawings, 1. designates

3

the cylinder having the shank 2 of the rivet
set or eofl:or working tool 8 inserted therein
piston 4. - -

5 designates the- valve block having the

65

70

79

80

valve 6 therein and 7 designates the grasp- .

mg handle of the. tool having the threaded
sleeve 8 in ergagement with the cylinder 1,
inder gre Rept.in assembled position. |

9 designates the inlet for the motive fluid
which is controlled by the throttle valve 10

whereby the handle, valve block apd cyl-

85

30

located outside the grasping part of the

handle, said valve being actuated by suitable
lever mechanism whose operation will be
apparent and need not further be described
as the same forms no part of the present
mvention. . . . | o
LThe piston 4 is preferably of the form of
a cylindrical bolt of uniform diameter, while
the valve 67is. cu _
open and the other end closed by a wall 11
of considerable thickness and terminating
in the head or flange 12, o |

95

p-shaped having one end

100

. -13 designates a flange or rib of less di- ;

} ameter and width than the head 12, being



Ir

10

.sepzirﬂted from the latter by the groove 15,

while the -head 14 is of greater width than
the head 13 and is separated therefrom by
the groove 16. -

17 designates a preferably spiral groove
in the inner wall 18 of the valve 6, said

oroove beginning at the point 19 and ter-

minating at the point 20. | |
When the parts are in the position indi-
cated in Tig. 1, the throttle valve 10 1s closed

- and the valve 6 and piston 4 are in their ex-

15

T

20

25

-

30

35

40
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-

“ward the valve 6.

treme forward position. On moving the
throttle valve™10 to the position indicated in
Fig. 2, the live air, when the parts are 1 the
position seen in Iig. 1, passes into the pas-
sages 21 and 22 and the port 23 by the
groove 16 and port 24 Into the passage 25

of the valve block 5 into the passage 26 and

through the port 27 into the chamber 28 and
the piston starts on rearward stroke or to-
The exhaust Trom the
rear of the piston passes through the port
29, passage 30 and port 31 around groove 15
and out ports 32 and 33 to the atmosphere,
the valve still being in the position seen in
Fig. 1. The valve 6 remains in the position
seen 1n -Fie, 1 until the piston 4 moves past
the port 29 toward the position seen 1n g,

9, whereapon the valve 6 1s moved rear-

wardly slightly to the. left of the position
seen in said Fig. 2 by the momentum .of the
piston 4 which is governed by the location of
the port 29. The air in rear of the valve 6
escapes tn the atmosphere through port 34.
passage 35, ports 36 and 37, piston chamber
38,.port 27, passage 20, passage 25, port 41,
around annular groove 15, ports 32, and
ports 33. | |
- I desire at this point to call especial at-
tention to the fact that my novel construc-
tion of imperforate, cup-shaped valve 1s
shifted rearwardly or toward the handle by
the momentum of-the piston for the follow-
ing reasons. 1 locate the port 29 at the
mouth or open end of the valve so that when
the piston moves rearwardly past said.port,
it will trap a body of air within the 1mper-

forate eup shaped valve, and will compress

said body of air to such an éxtent that an
air buffer is formed within the valve. L'he
alve and piston now move rearwardly i
unison by reason of the momentum of the
piston to the full extent 6f the length ot
strolz of ihe valve. Diring this continiied

rearwiard slroke of the valve and piston, ¢

owing {o the momentum of -the piston, the
niston continues itsreatward movement after
the rearward movement of -the 'valve hus
ceased, whereby this trapped body of air,

hecomes compressed to a” greater extent, .so

as to nccelerate the mitial forward movement
of the miston. |

Tt will be apparent that by . catmg the
port 87 toward the forward end of the cyln:”
der, the air from the rear of the valve 615

096,880

permittéd to exhaust. earlier, whereby re-

sistance to fhe rearward movement of the ..

minimauin, o IR
I am aware that it is & ¢ommon right to
move a fluid actuated valvé 1n a pneumatic

to Lake, No. 2182, of 1875, in patent to Von

Buhler, No. 510,155, Dec. 15, 1893; and .
Upren, No. 303,344, Aug. 12, 1884, but I do
not desire’to employ such construction as I
have found my method of valvular opera-
tion to be more reliable 1n practice. and. to

produce more satisfactory vesults. In the
prior art ‘devices when the valve gets worn
or fils Joosely in its valve box, 1t will be ap-
parent that live alr can, or is liable, to lealk
into the compression chamber which will
cause the valve to change earlier than. it
should and the tool will then “short stroke
or in other words, the piston will not travel
its full length on its rearward gtroke, an ob-
jectionable feature, which 1is”entirely ob-
viated in my novel tool. Returning now -to
the detailed operation. of my novel valve
mechanism | it will be séen that the piston 4

‘valve, effected by the momentum of the pis-
ton, as above explained, i1s reduced to a

70

" impact tool by compression of air between.
the valve and the piston, as 1n British patent

s
80
85

-"‘)l‘-

and the valve 6 have now assumed the posi--

tion seeni-in Fig. 2. whereupon live -motive.

fluid may pass through the port 23, thence -
through the groove or passage-17 in rear of .
the piston to cause the initial forward move-

nment of the piston 4. - 3
It will be understood, by those skilled in
the art that in the ordinary or normal opera-

100 °

tion of the tool, the piston 4 instantly shifts. -
or reverses its movement, as above explained, -

and that the especial function of the groove
17 is to admit live air instantly to the rear
of the piston, in case the piston should hap-

pen to be in its extreme rear position-when

the air is turned. on, which might occur

1

105

|

when the tool is held in‘a vertical.or up- .-

wardly inclined position befor¢ the motive! 110

fluid is admitted to it. As soon as the pistoh
passes the port 23 it will receive: the full:
force of the live motive fluid. - The alvjin’

port 27, passage 26, passage 25, also port
41, around groove 15, and thence throngh

ports 32 and 83 t4 the atmosphere. - As soon

as the
motive fluid may pa

L

piston 4 i‘:nc?i’ers the port 36, live
< through phssage 85

and port 34 in vear of the valve 6,and cause

the latter to be initially moved forwardly,

‘it being clear that after the piston has passed

port 37 live motive fluid may pass through

front of the piston may exhaust through- .
116

120

both-the ports 36 and 87 jnto passage 35'and

{henee throayh port 34 in rear of the valve

‘and maintain the same ir its forward posis

tion, the valve remaining in such forward

position until it is mmoved rearwardly by.the
| A

momentum of the piston. o
10 15 a clamping ring, preventing lm-

125
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gmpgr movement of the handle and cylin-
aer. The valve 6 at its rear end is prefer-
ably of a considerable thickness in order to
1mpart weight thereto, the result of which is
5 that the valve moves forwardly and more
readily when the cylinder is held in such

- & manner_that the working tool is p
"downwardly. The groove 17 on the inner

- Tace of the valve may extend in any desired
10 direction from the open end of the valve to
- the rear wall or end thereof. ' |
= Special attention is directed to the novel
construction of valve mechanism

~ . and. Its novel manner of operation, especial
- My attention being called to the fact that the
- valve is operated in its rearward direction by

- the momentum of the piston and is thus
-differentiated from the prior structures al-
“ready referred to .also E*o'm prior devices,
30; such as Meissner, No. 822,146, patented May
- 28, 1906, wherein the valve is shifted by
.compression’ of the air between it and the
“piston "at- the return stroke of the latter.
-Attention’is also directed to the novel eon-
2% struction of valve which is provided with
- Imperforate walls and an imperforate end

-and the internal groove 17 which may be:

straight or ‘spiral or of such contour as to
conduct live motive fluid to the rear of the

30-valve to effect the initial forward movement -

of the piston, when the parts are in the posi-
.. tion seen in Fig. 2. By the employment of

& piston of plain, cylindrical shape, without

_any: eroove or ports therein, the same is
36; rendered- exceedingly durable and can be
- chéaply mamifactured. o
- L am.aware that it is old and public prop-
“-erty 1 this country to provide a hammering
. piston with a stroke exceeding ‘its own
40:length and I make no claim to such feature
- per se, but by the provision of a cylinder
-haying a cup-shaped Imperforate valve co-
*. '-,-‘-.*.--;_’actizlg, therewith and shifted rearwardly by
- J+he momentum of the piston, said cylinder
.3b/having a port Tor the fluid control of said
. .valve opening into the cylinder at a greater
- distance from either end of the cylinder
than the length of the piston; I am.énabled
- _to provide a movel valvée mechanism which
50:shifts instantly in the desired direction and
- enables. my piston to strike a very powerful
and heavy blow directly upon the shank of
the button set, rivet set, chisel or other work-

ing tool. . | -
50 By the co-action between the parts com-
~ prising the pneumatic hammer proper, such

as the cylinder, a piston therein construct-.

ed as described and having a length of
stroke greater than its own length, the novel
#%:valve mechanism located wholly at one end
of the cylinder and. consisting
shaped,” imperforate valve, shifted by the
.momentum of the piston, said valve having
grooves thereon as described, which is held

“* 1n position by the—grasping handle and its

v

said handle, I am

18 pointing

employed -

sal

of a cup

adjuncts, taken in conjunction with the sup-
ply duct and the throttle valve located
wholly outside of the grasping portion of
, enabled to provide a tool
of great simplicity and durability at a mini-
mun cost. It will be understood that while
the present invention is applicable for riv-
eting and other work in metal as chipping,
calking and the like, I do not desire to be
hmited thereto, since my invention is ap-
plicable for all uses wherein a mallet and

chisel have heretofore ordinarily been em-
ployed.

8

70

75

It will now be apparent'that I have de--

vised a novel and useful construction of a

80

pneumatic hammer which embodies the fea-

tures of advantage enumerated as desirable
i the statement, of the invention and the
above description and while I have, 1n the
present instance, shown and described g pre-
ferred embodiment thereof which has been
found in practice to give satisfactory and

85

reliable results, it is to be understood that

the same is susceptible of modification in
various particulars without departing from
the spirit or scope of the invention or sac-
rificing any of its advantages. -

30

Having thus.described my invention, what-

1 claim as new and desire to secure by Let-
ters Patent, is: - . :

1. In an impact tool, a
rocating piston therein,
sha(,fed vaive arranged in alinement with

piston and adapted to have the latter
enter and cushion in-it, means
sald valve forwardly by
and means for enabling
shifted
piston. -

2. In an impact tool, a cylinder, a recip-
rocating piston therein, inlet and exhaust
passages for the-motive fluid, an imperforate

for shifting

sald valve to be

95

cylinder, a recip-
an imperforate cup.

106

live air’ pressure,:

rearwardly by the momentum of said’

105

cup shaped valve movable in a chamber at

the rear end ‘of the cylinder and adapted to

‘have the piston enter and cushion within 1t,

and means for enabling said valve to be’

shifted forwardly by Iive air and rear-
wardly by the momentum of the piston.

110

3. In an impact tool, a cylinder, a recip- -

rocating piston therein, an imperforate cup

shaped valve, located at the rear of said pis-
ton and in alinement therewith and adapted

to have the latter enter and cushion within

it, said cyhnder having ports and passages
for causing said valve to be shifted for-
wardly by live air pressure, and means for
enabling saiiﬂ valve to be shifted rearwardly

by the morfentum of said piston.

115

120

4. In an impact tool, a cylinder, a recip--

rocating piston therein, an imperforate cup
shaped valve arranged in alinement with

125

sald piston and adapted to have the latter.

enter and cushion in it and having a plural-

1ty of grooves thereon, one groove control--
i ling the exhaust and

the Gii}ler: of said
)

130



10

.stroke. |
5~ As an 1mproved

.l 8

orooves controiling the inlet of motive fluid,

‘means for shifting said valve forwardly by

live motive fluid, and means for enabling

said valve to be shifted rearwardly by the
momentum of the piston as the latter ap-

proaches "the extremity of its rearward

article of manufac-
ture, a hollow valve having a groove on its
inner periphery, extending from the open
end of said valve to its rear end and adapted
to admitmotive fluid to the rear of the inte-

. rior of said valve to effect the initial move-

15

ment of the piston:.
6. As an improved article of manufac-

. ture, a hollow cup shaped valve having a

20

30

groove on 1ts inner periphery, extending

996,880

vided with heads 12, 13 and 14, and grooves
15 and 16, the inner periphery of said valve
having the spiral groove 17 therein.

13. In a flmid actuated hammer, tie com-
bination of a cylinder havin¥.a recess in its
rear end, a valve casing addpted to be seated
in said recess and having ports for admis-
sion and exhaust of motive fluid to and from
the cylinder, a differential valve moved in
one direction by live motive fluid and in the
opposite direction by momentum of the pis-
ton, said valve. being located within said
casing and having imperforate side walls
and having at its rear end an imperforate
wall, a piston adapted to enter into said
valve and the latter having means on its

from the open end of said valve to its.rear | inner periphery for permitfing passage of

end and adaptéd to admit otive fluid to
the rear of said valve to effect the initial
movement of the piston. -+ o

7. As an improved article of manufac-
ture, a hollow cup shaped valve having a
spiral groove on 1ts inner periphery, ex-
tending from the open end -of said valve to

1ts rear wall. | | ‘
- 8. In & fluid actuated hammer, .a hollow

cup shaped valve having an imperforate

end and side walls, and into which the pis-
ton 1s adapted to travel, and provided on its

inner periphery with a groove for permit-

35

ting passage of live motive fluid to initially
niove the piston, said valve controlling ad-
mission of.exhaust of motive fluid to and
irom the opposite ends.of the cylinder, and

~ being moved in one direction by live motive

40

fiuld and 1n the opposite direction by the
momentum of the piston. - =~ - _
9. As a new article of manufacture, a

) differential cup shaped valve having an im-

perforate end and imperforate side walls
and provided on 1its inner face with a groove
extending from the open end in proximity
to suid 1mperforate end. and having on 1its
outer periphery a plurality of grooves.

10. As a new article -of manufacture, a

differential hollow valve having an imper-:

forate end and imperforate side walls and
provided on 1ifs inner face with a spiral

groove terminating in proximity to the im-°
perforate end and said valve having on its

outer periphery a plurality of grooves.
11. As a new article of manufacture, a

differential hollow valve, having ‘imperfo-

rate walls, one end thereof being open and

- the other end thereof being closed -by an

- 60,

65

imperforate wall having its outer surface

beveled, the inner periphery of said valve

being . provided with a groove extending
from- the open end Into proximity to the
closed énd and the lesser diameter of said

‘valve having on its outer periphery a plu-

rality of annular grooves. _
12. As an improved article of manufac-
ture, 2 hollow cup-shaped valve having one

F s

hive motive fluid to the rear of said valve to

cause the initial forward movement of said

piston, when the latter is in its extreme rear-
ward posltion. ' -

14. I a pneumatic tool, a cylinder, a pis-
ton, and a cup-shaped valve controlling ad-
mission of fluid to both eénds of said piston,
said cylinder having a port.for the fluid

end closed by a thickened wall 11 and pro-

70

75

30

.85

90

control of said valve opening into the cylin- -

der at a greater distance from either end of
the cylinder that the length of the piston,
sald valve having means on its inner periph-
ery for permitting.the inlet of live motive
fluid to 1ts rear to cause the initial forward
movement of the piston. «

15. In a pneumatic tool, a cylinder, a pis-
ton therem, a cup-shaped valve controlling
admission of fluid to both ends of said cylin-
der and means for moving said cup-shaped
valve operated through a port in the cylin-

der farther from either énd of said eylinder:

than the length of the piston, said valve
having means on its inner periphery for per-
mitting the inlet of live motive fluid- to its
rear to cause the initial forward movement
of the piston. ' .
16. A pneumatic tool comprising a cylin

der, a cup-shaped valve located wholly at-

one end of said cylinder and. controlling
fluid admission to betly ends of said cylinder,

“the latter having a port for fluid control of

movement of sald valve and a hammering
piston 1n said cylinder.completely passing

35

100

105

110

115

said port in each dirdction of its travel, said |

valve having means-on its.inner -periphery
for permitting the inlet of live motive fluid
to 1ts rear to cause the initial foirward move-

ment of the piston. -~ - - - .
17. A pneumatic tosit comprising a ¢ylin-

der, a hammering piston therein having a
“stroke In excess of its length, and a cup-

shaped valve for admitting fluid -to, both
ends of said cylinder and 1tself controlled by
fluid from the cylinder through a single port

‘therein, and said piston passing beyond and

uncovering said port when inveach of its
extresie positions, said valve having means

120

125

130
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15

20

20

30

‘the initial

~coacting with said valve
admission and exhaust

| _396,880 |

periphery for permitting the in-
motive fluid to its rear to calse
forward movement of the piston.
18. In a pneumatic tool, a cylinder, a
hammering piston whose largest diameter
and major portion comprises one unbroken
surface, and a cup-shaped valve located
wholly beyond one end of said cylinder ex-
terior thereto for controlling the 1nlet of the
motive fluid to opposite ends of the piston
chamber to reciprocate the piston, said valve
having means on its inner periphery for per-
mitting the inlet of live motive finid to 1ts

on 1ts inner
iet of live

rear to-cause the initial forward movement _

of the piston.

19. In a pneumatic tool, a cylinder, a. pis-
ton therein, a valve block for said cylinder
and s cup-shaped imperforate valve control-
ling admission of fluid to both ends of sald
piston, said cylinder having a port for the
control of admission and exhaust of motive
fluid to the rear of said valve opening into
sald cylinder at a preater distance from
etther end of the cylinder than the length of
the piston, said valve being provided on its
outer periphery with the exhaust groove 15
and the inlet groove 16 and said cyhinder
and valve block having ports and passages,
and piston for the
of motive fluid.

ey

I

3

20. In a pneumatic tool, a cylinder, a pis-
ton therein, a valve block for said cylinder
and a cup-shaped imperforate valve control-
ling admission of fluid to
piston, said cylinder having a port for the
control of admission and exhaust of motive
fluld to the rear of said valve opening into
sald cylinder at a greater distance from
either end 3
the piston, said valve having its closed end
weighted and being provided on -its outer
periphery with the exhaust groove 15 and
the 1nlet groove 16 and said cylinder and
valve block having ports and . passages, co-
acting with said valve and piston for the

admission and exhaust of motive flnad.

21. In an impact tool, a cylinder, a recip-
rocating piston therein, an 1mperforate cup-
shaped valve arranged in alinement with
said piston and moving in the same direction
as the latter, said piston being adapted to
enter said valve, means for shifting said
valve forwardly by live air pressure and
means tor enabling said valve to be shifted

rearwardly by the momentum ot said piston.
SAMUEL OLDHAM.

Witnesses -
K, Haywarp FAIRBANKS,
H. S. FArrBANKS.

both ends of said

39

of the cylinder than the-length of

40
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