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Tio all abhoºmn it mnaj concerºn: 
3e it known that 1, RENod A. No 

LING, a citizen of the United States, and a 
resident of Aurora, in the county of Kane 
and State of Illinois, have invented certain 
new and useful improvements in iPneumatic 
Iammers; and do hereby declare that the 

following 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 pnell 

matic tool Cr hammer of that class einbrac 
ing a barrel or cylinder, a piston or plun 
ge adapted to move therein, and a control 
ling valve through which the air or other 
fluid under pressure is admitted to and per 
mitted to escape from the opposite end of 
the barrel or cylinder to give reciprocatory 
movement to the plunger therein. 
The invention is illustrated and described 

herein as applied to a chipping hanner, 
otherwise known as a short stroke hammer, 
and consists of the combination of parts 
hereinafter described and more particularly 
pointed out in the appended clains. 

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 and exhaust of air to 
and from the opposite ends of the cylinder, 
the section being in the same plane as that 
of Fig. 1, but the movable member of the 
"alve being shown in a different position 
than that in which it is shown in Fig. 1. 
Fig. 3 is a longitudinal sectional view of 
the central axis of the valve, the plane of 
the section being at an angle to that of the 
section shown in Figs. 1 and 2. Fig. 4 is 
a longitudinal section through the central 
axis of the valve, the plane of the Section 
being at an angle to that of Fig. 3, With 
the novable member of the Valve in a dif 
ferent 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 
tions of Figs. 2, 3 and 4 being respectively 
indicated by the lines 2-2, 3-3 and 4-4 
On Said Fig. 5. 
The main features of the hammer are 
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substantially identical with those of the 
hallmei' shown in an application for Let 
ters Patent of the United States, filed by 
ne on the 17th day of December, 1910, Se 
rial Number 597.865, the particular improve 
ments referred to herein relating to certain 
no vel features of construction in the v'ave 
block and valve ring. 

in the drawings, A represents the barrel 
or cylinder of the hammer; B, the 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 is rigidly secured to the rear end 
Of the cylinder or barrel A and has a rear 
end Wall E. 
The valve mechanism for controlling the 

admission and exhaust of air into and from 
the cylinder embraces a valve block II* pro 
vided with exhaust and admission ports and 
an annular or cylindric valve-ring J sur 
l'ounding said valve-block, and arranged to 
slide end Wise thereon to open and close said 
ports, said valve-ring being provided with 
oppositely facing differential pressure areas. 
Said valve-block is confined between the 
real' end of the barrel and the end \val El 
of the hollow head and, as shown in the 
dira Wings, is made in two parts, a, body 
member H and a cap member I. The valve 
block II* is provided with a recess or cham 
ber ?t at its forward end, Said chamber hav 
ing a real end Wall h" and an annular Wall 
h', and with a recess or chamber I at its 
rear end. The valve-ring member has a 
larger pressure area. J and a smaller pres 
Stre area. J which are respectively opposed 
to annular shoulders H and I formed in 
the outer annular surface of the valve 
block IX. 

IV 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 h" 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 to the inner 
end of the cylinder, said ports opening at 
their inner ends through the rear end Wall 
h° of said chamber 7, 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. 

indicates the main supply ports which 
extend from the live air chamber I at the 
rear end of the valve block to an annulat' 
groove I formed in the outer surface of the 
valve block adjacent to and in front of its 
shoulder of Smaller area. A constant Stip 
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 Frear 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 admission 
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 
HX and there opens by a port Q' against the 
larger pressure area. J of the valve ring. At 
its forward end said passage opens by ports 
Q? 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 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 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 the bar 
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 Q', 
and opening at their rear ends by ports T. 
into the exhaust space X about the control 
ling 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 
uncovered simultaneously with said port by 
the channel or groove B in the piston so as 
to connect the passage N with the passage 
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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 HX 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 N, the port Q., the passage Q and the 
port Q', 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 HX. Thus, when the 
valve-ring is in its rearward position, the 
live air passage N is connected by the port 
Nº, the channel J* and the port P. 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 lear Wardly, but to 
supply air to the admission port for the for 
ward end of the cylinder when the valve ring 
has 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 8 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 Kfor 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 JX 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 nea's the outer limit of its power 
stroke, the port Q is closed by the forward 
end of the piston and communication is 
opened between the ports N and Q', by the 
channel or groove B of the piston, thus con 
necting the live air passage N with the pas 
Sage & leiding to the larger pressure area J" 
of the valve-ring. This effects a rearward 
movement of the yalive-ring, against the con 
stant live air pressure on its smaller pressure 
area. J. By this rearward movement, the 
main exhaust ports K 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 lear end of the cylinder; 
the exhaust port P for the forward end of 
the cylinder is closed; and the channel J* of 
the valve-ling is brought into the plane of 
the Supply port P. and of the port Nº lead 
ing to the live air passage N, thus connect 
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 
movement of the piston the forward end of 
the piston uncover's the exhaust port Q. of 
the passage Q. leading to the larger pressure 
area of the valve-ring, it at the same time 
opens the exhaust ports T opening into the 
exhaust passages T, thus relieving the pres 
sure on Said larger pressure area of the 
valve-ling and permitting 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 stroke, and the operation contin 
ules 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 
Stipply ports are inclined outwardly and 
the slots è and º in the otter annular sur 
face of the valve-block into which they re 
spectively open are closely adjacent. It will 
also be seen that the longitudinal passages 
which pass into o' through the valve block 
ai'e drawn inward toward its longitudinal 
central axis. A short valve block and one of 
coil paratively small diameter is thus made 
possible, without limiting the number and 
Cl’OSS-Sectional area of the ports and passages 
therein. 

claim as my invention:- 
1. The combination with a cylinder and a 

reciprocating plunger therein, of a control 
ling Valve at the rear of the cylinder for 
controlling the admission and exhalist of air 
into and from the cylinder embracing a 
valve block ember and a valve ring mem 
be', said valve ring member having oppo 
sitely facing differential pressure areas and 
being adapted to move endwise on Said valve 

8 

block, and said valve block having annular 
shoulder's, each opposed to one of the pres 
sure areas of said valve l'ing, said valve 
block and cylinder wall being provided with 
a longit dinal exhaust passage adapted for 
the exhaist of air for the forward end of 
the cylinder and with a longitudinal live air 
passage laterally separated there from, said 
exhaust passage ha ving an exhaust port 
opening through the bearing surface of said 
Valve-block at a point located near the rear 
end of said valve block and adapted to be 
uncovered when said valve ring is in its fol'- 
Ward position, and an adl? mission port located 
intermediate the shoulders of said valve 
'block, said live air passage having a port, 
opening through the bearing surface of said 
valve - block intermediate said valve-block 
shoulder's, means controlled by the piston for 
connecting Said live air passage with the 
larger pressure area of the valve ling, and 
said valve ring being provided with a cir 
cumferentially extending channel adapted 
to connect said admission port of the exhaust 
passage with said port of the live air passage 
When said valve ring is in its rear position. 

2. The combination with a cylindel' and a 
reciprocating plunger therein, of a control 
ling valve at the rear of the cylinder for 
controlling the admission and exhaust of air 
into and from the cylinder embracing a 
valve block member and a valve ring mem 
ber, said Valve ling member having oppo 
sitely facing diffel'ential pressure a reas and 
being adapted to move end wise on said walye 
block, and said valve block having annular 
shoulder's, each opposed to one of the pres 
sire areas of said valve ring, a plurality of 
Silpply ports opening through the bearing 
surface of said valve block at points for 
wald of said valve-block shoulder of smaller 
area, a plurality of admission ports for the 
rear end of the cylinder opening through 
the bearing surface of said valve block at 
points spaced longitudinally forward of said 
supply ports, said valve block and cylinder 
wall being provided with a longitudinal ex 
hatist passage adapted for the exhaust of air 
from the forward end of the cylinder and 
with a longitudinal live air passage laterally 
separated therefrom, said exhaust passage 
having an exhaust port opening through the 
bearing surface of said valve-block at a point 
located near the rear end of Said Valve block 
and adapted to be uncovered when said valve 
ring is in its forward position, and an admis 
sion port for the forward end of the cylinder 
located at a point spaced longitudinally for 
Ward of the admission ports for the 'ear end 
of the cylinder, 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 pis 
ton for connecting said live air 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 affix my signature in the 
circumferentially extending channel adapted presence of two Witnesses, this 15th day of 
to connect Said admission port of the ex- December A. D. 1910. 
halist passage with said port of the live air REINHOLD A. NORLING. 
passage when said valve ring is in its rear Witnesses: 
position. CHARLES BROS, 

In testimony, that I claim the foregoing CHAS. H. GREENY. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Fatents, 
Washington, D. C.’ 


