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7o all whom it may concern:

Be it known that I, 1\1'1\‘1"011) A. Nor-
LING, a citizen of the United ¢ states, and a
resident of Aurora, in the connty of Kane
and State of Illinocis, have invented certain
new and useful Tmprovements in Pnewmmnatic
ITammers; and I do hereby declare that the
follewing is a full, clear, and exact descrip-
tion thereof, reference being had to the ac-
companying drawings, and to the letters of
reference marked thereon, which form a
part of this specification.

This invention relates to a portable pneu-
matic tool or hammer of that class embrac-
ing a barrel or cylinder, a piston cr plun-
ger adapted to move therein, and a control-
ling valve through which the air cr other
fitnd under pressure is admitted to and per-
mittcd to escape from the opposite end of
the barrel or cylinder to give reciprocatory
movement to the plunger thoum

The invention is illustrated and described
herein as applied to a chipping hammer,
otherwise known as a short stroke hammer,
and consists of the combination of pu‘r%
hereinafter described and more parvticularly
pomiocl out in the appended claims.

In the drawings:—Figure 1 represents a
longitudinal sectional view through the ham-
mer in a plane containing the central axis
of the barrel or cylinder. Fig. 2 is a lon-
gitudinal section through the valve which
controls the supply an d exhaust of air to
and from the opposite ends of the cylinder,
the section being in the same plane as that
of Trig. 1, but the movable member of the

ralve buno shown in a different position

than Umt in which it is shown in Iig. 1.

Fig. 3 is a longitudinal sectional view of
the central axis of the valve, the planc of
the section being at an angle to that of the
section shown in Figs. 1 and 2. Iig. 4 is
a longitudinal section through the central
axis of the valve, the plane of the scction
being at an angle to that of Ifig. 3, with
the movable member of the valve in a dif-
ferent position from that shown in IMg. 3.
Fig. 5 is a cross-section through Fig. L on
the line 535 thereof, the plano.s of the sec-
tions of IMigs. 2, 3 and 4 buing respectively
indicated bv the lines 92— , 3—3 and 4—4
on said Fig. 5.

The main features of the hammer are

Specification of Letters Patent.
Application filed December 19, 1910.

Patented Aung. 22, 1911.
Serial No. 598,060,

subst(mtmlly identical with those of the
].mmwl shm\n in an application for T.et-
ters Patent of the United States, filed by
me on the 17th day of December, 1910, Se-
rial Number 597,865, the partic alar improve-
ments referred to herein relating to cortain
novel features of construction in the valve
block and valve ring.

In the drawings, A represents the barrel
or cylinder of the hammer; B, the piston
or plunom adapted to reciproc ate (howm,
C the tool-carrying nozzle; D the tool, in
this case, a chisel; and T the hollow head
which is rigidly secured to the rear end
of the cylinder or barrel A and has a rear
end wall 1,

The valve mechanism for controlling the
admission and exhaust of air into and frem
the cylinder embraces a valve block T1* pro-
vided with exhaust and admission ports and
an annular or cylindrie valve-ring J sur-
rounding said valve-block, and arr ,1‘1154'0(1 to
slide endwise thereon to open and close said
ports, said valve-ring being provided with
opposi oly facing differential pressure areas.
Said valve-block is confined between the
rear end of the barrel and the end wall 1
of the hollow head and, as shown in the
drawings, is made in £wo parts, a body
member H and a cap member I. The valve
block I1* is provided with a recess or cham-
ber 22 at its forward en(l, sald (haml)el' hav-

ing a rear end wall A% and an annular wall
A%, and with a recess or chamber I* at its
rear end. The valve-ring member has a

Iarger pressure area J* and a smaller pres-
sure avea J° which are respectively opposed
to annular shoulders H* and I? formed in
the outer annular surface of the valve
block Hx

K indicates the main exhaust ports adapt-
ed for the exhaust of air from the inner end
of the eylinder, said exhaust ports extending
through the annular wall 2% of the chamber
at the forward end of the valve block H*
and opening through the outer surface of
said valve bloclk

R indicates the main admission ports
adapted for the supply of air to the inner
end of the cylinder, said porls opening at
their inner ends through the rear end wall
A2 of said chamber A* and at their outer ends
into an annular groove R* formed in the
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outer surface of the valve block and located
a little forward of the annular shoulder I*
thereof.

It indicates the main supply ports which
extend from the live air chamber I* at the
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
shoulder I? of smaller area. A constant sup-
ply of live air is thus provided against the
smaller pressure area J° of the valve ring.

M is a longitudinal exhaust passage in
the wall of the cylinder which opens by a
port m into the cylinder at its forward end
and extends through the valve-block H* to
an exhaust port M* opening through the
outer surface of the valve-block at a point
near the rear end thereof. The port M con-
stitutes the main exhaust port for the ex-
haust of air from the forward end of the cyl-
inder. Said exhaust port M* is covered by
the valve ring J when in its rearward posi-
tion and is uncovered thereby so as to open
into the exhaust space X about the valve,
when said valve ring is in its forward po-
sition. At a point forward of the admissicn
slot R* in the valve block is located a port P
which opens into the passage M and con-
stitutes the supply port adapted for the ad-
mission of air into the forward end of the
cylinder to drive the piston on its return
stroke.

Q indicates a longitudinal passage which
extends at its rear end into the valve block
I and there opens by a port Q' against the
lavger pressure area J* of the valve ring. At
its forward end said passage opens by ports
Q2 and Q? into the cylinder, the port Q? be-
ing an admission port which is adapted to
be uncovered by an annular groove or chan-
nel B! in the piston on its outward stroke,
while the port Q2, which is located forward
of the port Q2 is an exhaust port adapted to
be covered by the forward end of the piston
on the outward stroke but to be uncovered
thereby on its return stroke to relieve the
pressure on the larger pressure area of the
valve-ring J.

T, T indicate auxiliary, longitudinal ex-

haust passages located in the wall of thebar-
rel 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 simultaneously
with the uncovering of the exhaust port Q2,
and opening at their rear ends by ports T*
into the exhaust space X about the control-
ling valve.

N is a Jongitudinal 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 Q2 and adapted to be
uncovered simultaneously with said port by
the channel or groove B! in the piston so as
to connect the passage N with the passage

1,001,298

Q leading to the larger pressure area of the
valve ring. The rear end of said longitudi-
nal passage N extends through the valve
block H* to a port N? by means of which it
opens into the live air chamber I* at the
rear end of the valve block. The passage N
thus receives a constant supply of live air
which is adapted to be directed through the
port N2, the port Q2, the passage Q and the
port Qt, the larger pressure area J* of the
valve ring to shift the same rearwardly
against the constant live air pressure on its
smaller pressure area J° when the piston in
its outward stroke, places the ports N* and
Q% in communication by means of the slot
B* in its outer surface.

Located at the rear of the larger pressure
area J' of the valve-ring is a channel or
groove J* formed in the inner surface of said
valve-ring, which channel is adapted to open
into the supply port P adapted for the sup-
Ply of air to the forward end of the cylinder
when the valve-ring is in its rearward posi-
tion. Said channel at the same time opens
into a port N® by means of which the.live
air passage N opens through the outer sur-
face 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
N3, the channel J* and the port ¥ with the
longitudinal passage M, so as to supply air
to the forward end of the cylinder to drive
the piston on its return stroke. The pas-
sage N thus serves to supply live air not
only to the larger pressure area of the valve
ring to shift the same rearwardly, but to
supply air to the admission port for the for-
ward end of the cylinder when the valve ring
hag been thus shifted.

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
opening of the throttle-valve admits a sup-
ply 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 ex-
haust ports K for the rear end of the cylin-
der are closed; the exhaust port M?* is open,
communication of the exhaust space X with
the forward end of the barrel being thus es-
tablished and the smaller pressure area J° of
the valve ring is forward of the admission
slot R* in the outer surface of the valve-
block so that the live air acting against said
smaller pressure area has free access to the
admission ports R leading to the rear end of
the cylinder. A large amount of air is thus
admitted 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 ad-
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the forward end of the cylinder. As the
valve nears the outer limit of its power
stroke, the port Q¢ is closed by the forward
end of the piston and commnnication is
opened between the ports N' and Q3, by the
channel or groove B* of the piston, thus con-
necting the live air passage N with the pas-
sage ) leading to the larger pressure area J!
of the valve-ring. T his effects a vearward
movement of the valve-ring, against the con-
stant live air pressure on its smaller pressure
area J° DBy this rearward movement, the
main exhaust ports I for the rear end of
the cylinder are opened; the smaller pres-
sure area J° is shifted to the rear of the ad-
mission slot R*, thus cutting off the supply
of live air to the vear end of the cylinder;
the exhaust port P for the forward end of
the cylinder 1s closed ; and the channel J* of
the valve-ring is brought into the plane of
the supply port P and of the port N* lead-
ing to the live air passage N, thug conneet-
ing the forward end of the barrel with the
live air supply, so as to drive the piston on
its return-stroke. When in this rearward
nmmovement of the piston the forward end of
the piston uncovers the exhaust port Q° of
the passage () leading to the larger pressure
area of the valve-ring, it ot the same time
opens the exhaust ports T opening into the
exhaust passages 1, thus relieving the pres-
sure on sald larger pressure area of the

valve-ring and ]_)Ll‘Hllﬂan the valve ring to
move to its forward position under the con-
stant live air pressure on its smaller pres-
sure area. The parts are then in the posi-
tion first described, the piston starts back on
its power strole, and the operation contin-
ues as before.

It will be noted that in this case as in the
case of the hammer described in the applica-
tion referred to above, the admission ports
R for the inner end of the cylinder and the
supply ports I are inclined outwardly and
the slots T** and I8 in the outer annalar suv-
face of the valve-block into which they re-
spuctiw]y open are c]osely adjacent. Tt will
also be seen that the longitudinal pnsszz;,;’os
W 11(11 puss into or through the valve block
ave drawn inward toward its lonouu(hml
central axis. A short valve block and one of
coimparatively small diameter is thus made
possible, without limiting the number and
cross-sectional avea of the | ports and passages
therein.

I claam as my invention :—

1. The combination with a cylinder and a
1'0('i_p1‘(>(:nt‘ingz‘ plunger therein, of a control-
ling valve at the vear of the cylinder for
controlling the admission and exhaust of air
into and from the cylinder embracing a
valve block member and a valve ving mem-
ber, said valve ring wember having oppo-
sitely facing differential pressure areas au(l

.
being udaptLd to move endwise on said valve

8

block, and said valve block having annular
shoulders, each opposed to one of the pres-
said

sure arcas of sanl valve ring, valve
block and ey linder wall being provided with

a longitudinal exhaust passage adapted for
the exhaust of aiv from the forward end of
the cylinder and with a longitudinal live air
passage laterally \i‘[)(lld(t‘(l therefrom, said
exhanst passage having an exhaust port
opening through the bomnn surface of said
valve-block at (L point loc ted near the rear
end of said valve block and aday )lod to be
uncovered when said valve ring is in its for-
ward position, and an admission port located
intermediate the shoulders of sni(l valve
block, said live air passage having a port
opening through the bearing surface of said
valve-block intermediate said valve-block
shoulders, means controlled by the piston for
connecting said live air passage with the
larger pressure avea of the valve ring, and
satd valve ring being provided with a eir-
cumferentially extending channel adapted
to connect said admission port of the exhaust
passage with said port of the live air passage
whon said valve ving is in its rear postition.

2. The combination with a evlinder and a
1‘(3(:i[>1'0(::t1i11;; plunger therein, of a control-
ling valve at the rear of the cylinder for
controlling the admission and exhaunst of air
into and from the cylinder embracing a
valve block member and a valve ring mem-
ber, said valve ring member having oppo-
sitely facing differential pressure areas and
being adapted to move endywise on said valve
])Im l\, and said valve bleck having annular

shoulders, (}‘1(11 opposed to one of the pres-
sm.o areas of ml valve ring, o plur 1111v of
supply ports opening through t e bearing
surface of said wvalve block at points for-
ward of said valve-block shoulder of smaller
areq, a plurality of admission ports for the
rear end of the (Vlindcr opening through
the bearing surface of said valve block at
points spac ol 101101111(1111(11137 forward of %;11(1
supply p'nts, said valve block and eylinder
wall Deing provided with a longitudinal ex-
haust passage adapted for the exhaust of air
from the forward end of the cyvlinder and
with a longitudinal live air passage laterally
separated thmc.f,l.om, said exhanst passage
having an exhaust port opening 1110n§,>, | the
benring surface of said valve-block at a point
loeated near the rear end of snid valve block
and adapted to be uncovered when said valve
ring is in its forward position, and an admis-
ston port for the forward end of the eylinder
located at a point spaced lTongitudinally for-
ward of the admission ports for the vear end
of the cylinder, said live air ‘|) wsage having
a port opening through the bearing surface
of said valve-block intermedinte said valve-
block shoulders, means controlled by the pis-
ton for connecting said live nir passage with
the larger pressure area of the valve ring,
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and said valve ring being provided with a | as my invention I affix my signature in the
circumferentially extending channel adapted | presence of two witnesses, this 15th day of
to connect sald admission port of the ex- | December A. D. 1910.
haust passage with said port of the live air REINHOLD A. NORLING. .
passage when said valve ring is in its rear Witnesses:
position. Cuarves Bros,

In testimony, that I claim the foregoing Cuas. H. Greeny.

Copies of this patent may be obtained for five cents each, by addressing the ¢ Commissioner of Patents,
Washington, D. C.”




