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UNITED STATES PATENT OFFICE.
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£,001,297.

Speotfication of Letters Patent.  Datented Aug. 22, 1911.

Application filed December 19, 1810. Serial No. 598,059

Tv all whom it may concern:
. Be it known that I, Remwmowp A. Non-
LING, a citizen of the United States, and a
. resident of Awurora, in-the county of Kane

$ and State of Illinois, liave invented certain.

new snd useful Improvements in Preu-
matic Hammers; and I do Lereby declare
that the following is a full, clear, and exact
description thereof, reference being had to
the accompanying drawings, and to the let-
ters of veference marked thereon, which
form a part of this specification. -

10

This invention relates to a portable pneu:_

matic tool or hammer of that class embrac-

16 ing a barrel or cylinder, a piston or plun-

ger adapted to move therein, and a control-.

ling valve through which the.air or other
fluid under pressure is admitted to and per-
mitied to-escape from the opposite end of
- 20 the barrel or cylinder to give reciprocatory
movement to the plunger therein. ;
The invention is illustrated and described
herein as applied to a chipping hammer,
otlierwise known as a short stroke hammer,

26 and consists of the combination ,of parts

hereinafter described and more particu-
larly pointed out in the appended claims. .
In the drawings:—Figure 1 represents a
longitudinal secfional - view - through the
80 hammer in a plane containing the central
axis of the barre! or cylinder. Fig. 2 is a
longitudinal section through the valve
which controls the supply and exhaust of
air to and from the opposite ends of the
35 cylinder, the secticn being in the same plane
as that of Fig, 1, but the movable member

of the valve being shown in a different posi-
tion than that.in which it is shown in Fig. 1.
Fig. 8 is a longitudinal sectional view of.the

40 central axis of the valve, the plane of the
section being at an angle to that of the sec-
tion shown 1n Iigs. 1 and 2. .Fig. 4 is a
longitudinal section through the central axis

of tlie valve, the plane of the section being
45 at an angle to that of Fig. 3, with the mov-

able member of the valve being in a differ- |

ent position from that shown in Fig. 3.
Fig. 5 is a cross-section through Fig. 4 on
the line 5—5 thereof, the planes of the sec-
80 tions of Figs. 2, 3 and 4 being respectively
indicated by the lines 2--2, 3—3, and 4—4
onsaid Fig. 5. - . ~
‘The main features of the hammer are sub-
stantially identical with those of the ham-
55 mer shown in an spplication for Letters

Patent. of the United- States fiied by me on

| the 17th day of December, 1910, Serial No.

597,865 the particular .improvements .rve-
ferred to herein- relating to certain novel
features of .construction in the valve block
and valve ring. '

In the drawings, A rcpresents the barrel
or cylinder of the hammer ;. B, ile piston or
plunger adapted to.reciprocate. therein; C,
the tool-carrying nozzle; D, the'tool, in this
case, a chisel; and E, the hollow head which
1s rigidly secured to the rear end of the cyl-
inder or barrel A and has a rear end
wall E1. T S

The valve mechanism for controlling the
admission and exhaust of air into and from
the cylinder embraces a valve block H* pro-
vided with exhaust and admission ports and

an annular or cylindric valve ring.J.sur- -

rounding said valve block, and arranged to
slide endwise thereon to open and close said
ports, said- valve ring being provided with
oppositely facing differential pressure areas.
Said vidlve block is confined between the
rear.end of the barrel anfl the end wall E!
of the hollow head and, as shown in the
drawings, is made in two parts—a body

- member H and a cap member I. The valve

block H* is provided with a recess or cham-

| ber A% at its forward end, said chamber hav-

ing a rear end wall A2 and an annular wall
A% and with 4 recess or chamber T2 at iis
rear end. The valve ring member J has a
larger pressure area J* and a smaller pres-
sure area J* which are respectively opposed

| to annular shoulders H* and I* formed in

the outer annular surface of the valve

block H*. . 4

K indicates the main exhaust ports adapt- .

ed for the exhaust of air from the inner.end
of the cylinder, said exhaust ports extending
through the annular wall A% of the.chamber
at the forward end of the valve block II*
and opening through the outer surface of

.said valve block..

R indicates the main admission .ports
adapted for'the supply of air -t the inner
end of the cylinder, said ports opening at
their inner ends through- tEe. rear .end. wall
k? of said chamber %* and at their outer ends
into an annular groove R* formed in .the
auter surface of the valve block and located
a little forward of the annular shoulder I®
thereof, N o S _y

I* indicates the main supply ports which
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: ‘éxt_end from the live air chamber I® at the

“shoulder I? o

-rear -end of the valve block to an annular

groove I°® formed.in the outer surface of the
valve block adjacent to and in front of its
smaller area. A constuit

. supply of live air is thus provided against

V]TO

- haust port
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the smaller pressure area J® of the valve
ring.

Misa longitudinal exhaust passage in the
.wall of the cylinder which opens by a port m

* into the cyfnder at its forward end and ex-

tends through the valve-block H* to an ex-
* opening through the outer
surface of the valve-block at a point for-
ward of the admission slot'R:. The port M!
constitutes the main.exhaust port for the ex-
haust of air from the forward end of the
cylinder. Forward of the exhaust port M:
is a port P which opens into the passage M
and constitutes the supply. port agapteg for
the admission of air into the forward end of
the cylinder to drive the piston on its return
stroke. S .
Q indicates a longitudinal. assage which

.extends at its rear end into the valve-block

H> and there opens by a port Qt against the

larger pressure area J' of the valve ring. -

At its forward end said .passafe opens by
ports Q% and Q? into the cylinder, the port
Q? being an admission port which is adapted
to be uncovered by an annular slot or chan-
nel B! in the piston on its outward stroke,
while the port Q?, which is located forward
of the port Q?, is.an exhaust port adapted to

be covered by the forward end of the piston |

on the outward stroks but to be uncovered
thereby on its return stroke to relieve the
pressure on_the larger pressure area of the
valvering J. ' o

T, T indicate auxiliary, longitudinal ex-
haust passages located in the wall of the
barrel A and .opening into the cylinder at
their forward ends by ports T? which are
adapted to be uncovered by the forward end
of the piston on its return stroke simultane-

~ ously with the uncovering of the exhaust
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port Q3,-and opening at their rear ends by
ports T into the exhaust space X about the
controlling valve.

N is a longitudinal passage in the cylinder
which opens at its forward end by a port N*
into the cylinder at a point in a transverse
plane with the port Q? and adapted to be un-
covered simultaneously with. said port by
the channel or groove B in the piston so as
to connect the passage N with the passage Q
leading to the larger pressure area of the
valve ring. The rear end of said longitudi-
nal passage N extends into the valve block
H* to a port N? by means of which it opens
into the space between the smaller pressure
area J° of the valve-ring and the shoulder

- I2 of the smaller area of the valve-block.

65

The passage N thus receives a constant 51(15-'
e -

ply of live air which is adapted te b

‘to the admission port for

1,001,207

rected through the port N, the port Q?, the
passage O and the port Q!, to the larger
pressure area J* of the valve-ring to shift the
same regrwardly against the. constant live
air pressure on its smaller pressure area J°
when the piston in its outward stroke, places
the ports M* and-Q? in communication by
means of the slot B in its outer surface.
Located ;at the rear of the larger pressure
area J* (}f.tixe valve-ring is a channel or grooye

70

75

J* formed in the inner surface of said valves .-

ring, which channel is adapted to open into
the supply port P, adapted fof the supply of

alr to the forward end of the cylinder, when

‘the valve-ring is in its rearward position.

Said channel at the same time opens into a
port N* by means of which the live air pas-
sage N opens through the. outer surface of
the valve-block H* ~Thus, when the valve-
ring is in its rearward position, the live air
passage N is connected by the port N*, the
channel J* _
dinal passage M, so as to supply air to the
forward énd of the cylinder to
ton on its return stroke. The passage N
thus serves to supply live air not only to the
larger ipressure area of the valve ring to
shift the same rearwardly, but to supply dir
the forward end.
of the cylinder when the valve ring has been
thus shifted. » ‘ :

Intermediate the smaller pressure aves. Jx
of the valve ring and the channel J* théreof
is located ‘a set of. circularly arranged ex-
haust -potts openings J* onme of which is
adapted, when the valve ring is in its for-
ward position, to register with the exhaust

ort M* through which the exhaust from the

forward end of the cylinder escapes. When

the valve ring is in its rearward position
sald ports J® register with the admission
groove R, into which the admission ports R
for the rear end of the cylinder open,.thus
providing an auxiliary exhaust for the rear
end of the cylinder through said admission
ports R. ' A :

- The operation of the hammer is apparent
from the above description. The live air
chamber I® is directly open to the.throttle
valve chamber as in the hammer described
in the application above referred to, so that
the copening of the- throttle valve admits a
supply of live air through the ports I* to the
smaller pressure area J* of the valve ring.
Starting with the piston B at the rear end
of its return-stroke and the valve ring J at
the forward limit of its movement, the main
exhaust ports K for ‘the rear end.of the
cylinder are closed ; one of the port openings
J* is in register with the exhaust port M:
so that communication is
tween the exhaust space X and the forward
end of the barrel; the smaller pressure area
J° of the, valve ring is forward of the ad-
mission slot R! in the outer surface of the

drive the pis- .

80

and the port P with the longitu- -
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valve block so that the live air acting
agaiust said smaller pressure arca hes free
access to the admission ports R leading to
the rear end of the cylinder. A large
5 amount of air is thus acinitted- to drive the
piston on its power stroke, At this time
the channel’ J* of the valve ring is forward
of the plane of the admission port I* for

the admission of air to the forward end of.

10 the cyliuder. As the valve nears the outer

* limit of its power stroke, the port Q' is
closed by:the forward end of the, piston and
commuimication is opencd between the povts
N* and Qz, hy the channel or groove B* of
the piston, thus conuecting the live air pas-
gagé N with the passage @ leading to the
larger pressure area J* of the va ve-ring.

15

This cifects a rearward movement of the.

valve-ring, against the constant live air
pressure on its smaller pressure area Je. By
this rearward movement, the main exhaust
ports K for the rear end of the cylinder are
opened; the smaller pressure area J® is
shifted to the rear of the admission slot R,
thus cutting off the supply of live air to
the rear end of the cylinder; the port open-
ings J* of the valve-ring J are shifted rear-
wardly of the exhaust port M*, thus cutting
off the exhaust from the forward end of
the barrel and are brought to register with
said admission slot RY, thus opening the
admission ports R for the rear end of the
cylinder to the exhaust space X so that said
admission ports act as auxiliary exhaust
ports for the rear end of the cylinder; and
the channel J= of the valve-ring is hrought
into the plane of the supply port P’ opening
into the passage M and of the port N lead-
ing, to. the live air .pjassa%e M, thus con-
necting tle forward ond of the barrel with
the live air supply, so as to drive the piston
on its retirnsstroke. When the forward ena
of the piston uncovers the exhaust port Q
of the passage Q leading to the larger
pressure area of the valve-ring, it at the
¢ame time opens the exhaust ports T* open-
ing into the exhaust passages T, thus reliev-
ing the pressure on said larger pressure arca
of the valve ring and permitting the valve
rine to move to its forward position under
the constant live air piessure on its smaller
pressure area. The parts are then in the
ositionn first described, the pisten starts
})uuk on its return stroke and the operation
continues as before.

It will be noted that in this case as in
the case of the hammer described in the
application referred to above, the admission
ports R for the inner end of the cylinder
and the supply ports I® are inclined out-
wardly and 516 slots R* and I° in the outer
annular surface of the valve-block into
swhich they. respectively cpen are closely ad-
jacent. It will also be seen that the longi-
65 tudinal passages which pass into or through
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- provided with = circumferentially extend-

the valve block are drawn inward toward
its longitnGina! central axis. A’short valve
block and one of couwparatively small diam-
eter is thus made possible, without limiting
the number and cross-sectional area of ‘the 70
ports anud passages therein. SR
I claim as my invention:— = M0
1. The combination with a-cylindertand
a reciprocating plunger therein; of' & dont-
trolling valve at the rear of the cylinder for KL
controlling the admission and 'exiafist"6f
air into and from the cylinder embriting s
valve block member and a valve ririg.nig‘ri‘:-
ber, said valve ring member having”opid-
sitely facing differential pressure areas and 80
being adapied to move endwise on said valve
biock, said ‘valve bLlock and . cylinder wall ..
being provided with laterally -separated,
longitndinal passages; each of whicl'Bas™a
port opening through-the bearing ‘surface 85
of said -valve-block, one of said passages

sa

t

 opening into said cylinder at a point near

its forward end and the other opening into
said cylinder at a point intermediate its
ends, means providing a constant supply of. 90
aiv to the shorter one of said passages, means .
controlled by the piston for connecting said
shorter passage with the larger presspre
area of the valve ring, and said valve ring
being provided with a circumferentially ex-
tending channel adapted to connect the said
ports opening through the bearing surface

of the valve block when said valve ring is

in its rear position: . “

9. The*combination with a cylinder and a 100
veciprocating plunger therein, of a con-
trolling valve at the rear of the cylinder
for contvolling the admission and exhuust -
of air into and from the cylinder embracing
a valve block member and a valve ring
wnernber, said valve ring member having op-
positely facing differential pressure sveas
and being adapted fo move endwise on said
valve block, said valve block and cylinder -
wall being provided with a longitudinal ex- 110
haust passage adapted for the exhaust of
air from the forward end of the cylinder
and with « longitudinal live air passige lat-
erally sepavated therefrom, said exhaust
passage having an exhaust port and an ad-
mission port, each opening through the bear-
ing surface of said valve-block at longi-
tudinally . spaced points intermediate  the
ends of said valve block, said live air pas- _,
sage having a port opening through. the 20
bearing surface of said valve-block, means
controlled by the piston for connecting said
live air passage with the larger pressure
area of the valve ring, said valve ring bein

105

115

126

ing channel adapted to_connect said admis-
sion port of the exhaust passage, and said
port of the live air passage when said valve
ring is in its rear position, and said valve

ring being provided with a port opening 130




-
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.adapted to.register with said exhaust: port
‘When the valve ring is in. its forward po-
sition,

" 3. The combination with & cylinder and

-a reciprocating plunger therein, of a con-

trolling valve at the rear of the cylinder
for controlling

of air into and from the cylinder embrac-

ing a.valve block member and a valve ring
. member, said valve ring member having op-
*. positely facing

- and being adapted to move endwise on said

differential pressure areas

valve block, said valve block and. cylinder
wall being provided with a longitudinal ex-
haust passage adapted for the exhaust  of

" air from the forward end of the cylinder

.20

-and with a longitudinal live air
.“laterally separated therefrom,

_ing sur f said va < lo
«dinally spaced points intermediate the ends

passage

Passage having an exhaust port and an ad-
Iission 1'portv- each opening through the bear-
ace of said valve-block at longitu-

of said valve block, said live air /passage

the admission and exhaust

1,001,207

having a port o ening through the bearing
surface of sai valve-block, means con- 25
trolled by ‘the piston for connecting said -
live air passage with the 'larger pressure’
area of the valve ring, said valve ring being
provided with g circumferentiplly extend-
Ing channel adapted to connect said admis-

30
sion port of the exhaust passage and said -

| port of the live dir passage when said valve

ring is in ‘its rear position, and said valve )
ring being provided with a plurality of
port openings, one of which is adapted to 35
re%i'ster ‘with said exhaust port. when the
valve ring is in ‘its forward position. _
1n testimony that I claim the foregoing
as my invention T affix my signature.in the
presence of two witnesses, this 15th day of 40

said exhaust

December, A. D. 1910,
" REINHOLD A. NORLING. -

"Witnesses;
CrarLEs Brose,

Cras, H. GreexE.
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