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1o all whom 1t may concern: *

Be 1t known that I, Reuixumorp A. Nor-
LING, a citizen of the United States, and a
vesident of Aurora, in the county of Kane
and State of Illinois, have mvented certain
new and usefu! Tmprovements in Pneu-
matic riammers; and 1 do hereby declare

that the Eollfmqno 1s a full, clear, and exact

deseription hleleof reference being had to
the accempanving drawines, and to the let-
ters of reference marked ther eon, which form
a part of this specification.
This v entlan relates to a portable pneu-
matic toel or hammer of that class embrac-
e a barrel or cylinder, a piston or plun-
ey ﬁchpted to move therein, and a con-
f_.u,,]hn;t_a alve, through which the air or
other ﬂuid under pressure 1s admitted to
and permitted te escape from the opposite
ends Jt the cviinder or harrel to give re-
ciprocatory movement to the phmger
threrein. '
The mmvention 1s illustrated and descubed
heremm as applied to a chippine hammer,
ctherwige known as a short stroke hammer,
and consists of the combination of pfutg
Lereimafter described and more particu-
larly pointed ont in the appended claims,
n the drawings —Figure 1 1s a longi-
tudinal section through “the hammer in a
plane contaiming the central axis of the
barrel or cyvimder and the central axis of
the throttie valve chamber. Fig. 2 1s a
lengitndinal section through the barrel on

a1 (311]’11 oed scale 1n a nlane through the cen-

tral axis thereof at an angle to the plane of
Fio.o 1. Hig. 8 1g 2 similar section through
the barrcl in the same plane, showing the
]mtf' mi<l movable Vfﬂv member in dif-
terent positions to those shown in Fig. 2.
iz, 4 1s » tonertudinal section throuo}r the
central axis of the barrel in a plane at A sec-
ona angle to the plane of the section of IFig.
Lo Figs. 5, 6 and 7 are longitudinal sec-
iions thro ngh the barrel ‘mhen 1"ec‘-pectlvelv
cn the hines 5--5, 6—6, and 7—7 of Fig. 8.
i10. 8 18 a rear c] elevatlon of the body of
the barrel. Fiﬂ 9 1s a cross-section of the
bammer on the line 9—9 of Fie. 1, with the
movable vaive member in the position indi-
cated m I1g. 4 where the plane of the sec-
f1om is indicated b y 9—9%  H¥ig 10 is a side
clevation of the iah‘ block bodv Fig. 11
15 2 transverse section through the same on
the line 11--11 of Fig. 10.” Fig. 12 15 a

-l..,_

transverse section through the valve block
bocly on the line 12—12 of T fig. 11, Ihe. 13
1s a longitudinal section tthHUh the valve
block body on the line 13— 13 of T 1o, 12,
g, 14 1s a longitudinal section thrmwh the
valve block bodv on the line 14—14 of Fig.
12, Fig. 15 18 a side elevation of the valve
block cap. ¥ig. 16 1s a rear end elevation of
the same. T1n 17 1s a longitudinal section
U]rouﬂh the central axis of the valve block
cap on the line 1717 of Fig. 16. Fig. 18
1s a longitudinal section thrmwh the valve
block cap through the central axis of the
same on the line 18—18 of Ifig. 16.

In that embodiment of my invention 11 1us-
trated in the accompanying drawings, A
represents the barrel or cylinder of the
hammer; B, the piston or plunger adapted
to 1eupro ate therein: C, the tool carrying
nozzle; and D, the tool in this case a chisel.
The rear end of the barrel or cylinder 1s
screw-threaded as at @, to receive the for-
ward, internally threaded end of a hollow
head K. Said hollow head E is closed at
ite rear end by an end wall E* and has
formed integrally with it a handle F. The
head I 1s split at its forward end and pro-
vided with a longitudinal recess e inclosed
by apertured Iugs ¢!, ¢t which are drawn to-
cether by a bolt ¢2 so as to rio1dly clamp the

thread of the head in engagement with the
thread of the barrel.

(x indicates u transverse passage in the
tool head containing a valve bushmcr g. G
1s a throttle valve plston 1’*e01pmcabh?mount—
ed in said bushing, and adapted to be oper-
ated by a stem G* which projects through an
aperture (° 1nto a slot G* in the handle con-
taininge a pivotally mounted lever G which
operatively engages the upper end of said
stem. Said lever (F is actuated by a hand
lever or trigger F' pivotally mounted in
*1 e slot G* in position to be engaged by the

>alm of the hand when the tool handle is
Elﬂ-bl}ed and connected to said lever G® by a
Ink £ An annular chamber ¢ is formed
about the bushing ¢ and is connected with
the interior thereof by supply ports ¢2.

¢° 1s an air passage leading to the annular
chamber ¢'. Said passage is enlarged at its
uter end and threaded to receive the usual

alr supply pipe (not shown).

The outer end of the tmnsvelse passage G
is closed by a threaded cap ¢* and the oppos-
ing parts of said cap and of the piston valve
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G are provided with recesses to receive the

ends of a coiled spring ¢® which normally

holds the pistcm in position to close the sup-
ply ports ¢-.

The valve mechanism for controlling the
admission and exhaust of air into and Trom
the eylinder embraces a valve block > pro-
vided with exhaust and adinission ports and
an annular or cylindric valve ring J sur-
rounding said valve block and arranged to
dlide endivise thereon to open and close said
ports; said valve ring being provided with
()p])GSlt{%hT facing differential pressure areas.
Said valve black is located at the rear end of
the barrel and is made in two parts,—a body
member H and a cap member 1.

The valve block body H rests at its for-
ward end within an annular recess «
formed in the rear end of the piston barrel
A. Tt is provided with a recess or chamber
Lt oin its forward face, the outer part ot
which, A%, 1s of shightly T oer diameter than
that of the harrel A while the inner part,
Rt 1s of smaller dmmetei ..m annular shoul-
der /* being thus formed. A dowel pin /A (see
Fig. 4) holds said valve bloch body against
rotative movement relative to the plston bar-
rel. The cap member 1 is provided at its
forward end with an annular projection ov
stem I!' of nearly the length of the valve
block body, which engages Within a longitu-
dinal, central bore in said valve block b(*-(hf
the forward end of said stem fon ming part of
the rear wall of the chamber 4 in the for-
ward face thereof. 'The rear end of the

valve block cap rests against the end wall 1!
Of the plunﬂu barrel head. The valve block
ITx is thus rieidly held in place between the
rear end of the cy]m( A and the end
wall of the ho. 5. A dowel pin ¢

low head ]i;.
(see Ifig. 1) holds the c: 11) T against rotative
movement 7relative to the valve block
body H.

The valve member J is 1n the form of a
cylindric sleeve surrounding the valve
block H* and is arrangecd to have endwise
liding movement thereon. The valve block

Hx is enlareed 1n diameter at its forward

i

end to form an annular flange ¥*. The
valve ring J 1s enlarged at its Torward end
to embrace said flange H? and is providecd
with an annular shoulder J' on its inner
surface which is opposed to the rear face of
the annular flange HY, and which forms the
larger pressure area of the valve ring. The
valve block cap I 1s made of larger diameter
than the rear end of the valve block body T

so as to form a forwardly facing, annular

shoulder I* extencding around the rear end
of the body, and the Wh"e ring J 18 enlarged
at its rear end as indicated at J*, to embrace
said valve block cap.

J% indicates an annular, rearwardly jfao—
ing shoulder on the inner surface of |
valve ring J opposite the forwardiy hcmo

- sage X (see Fig. 1) which opens t:

098,918

annular shoulder I* of the valve block.
Satid shoulder J° constitutes the smaller
pressure arvea of the valve ring J. Within
the inner, rear, enlarged end of the valve
ring is formed an annular oroove or channel
J¢ which COMMUNICE 1te% with the space. be-
tween the shoulder J° of the valve ring and
the shoulder 1? of the valve block in all post-
tions of the valve ring, as shown in Figs. 1
to 4, inclusive. The forward movement of
the valve ring J is limited by the rear end of
the cylinder fk while its rear movement 1s
limited by the end wall I8t of the hollow
head K. The lengoth of the valve ring J 1s
s0 proporiioned to the distance between the
end wall Bt and the rear end of the eylinder
A that the shoulders J* and J° of the valve
ring do not strike the shoulders of the valve
block to which they are opposed when the
valve ring moves to 1ts limits, but leaves a
small space between them (*—«P Fioe, 2 and
2) s0 that air may be veadily ‘mdnntted LO
the pressure area of the valve Ting.

KK indicates a series of radial exhaust pmts
which ave located at the forward end of the
valve block body and which extend through
the eylindric walls of the chamber, located
in the forward end thereof. Said ]301‘1% i

constitute the main exhaust ports for the in- -

ner end of the cylinder and are adapted to
permit the exhaust of the air from the mner
end of the barrel, when the piston B 1s mak-
e its rearward or refurn stroke, the valve
ring J being then 1 such ]:)051’(1011 that the
norts K are uncovered and open to the
space X about the valve, which space 1s
iwdv open to the outer air through the pas-
hrough

the cvlindric wall of the Lead E.

M oindicates a passage extending longitu-
dinally througeh the walls of the main bar-
rel or cvlinder and which opens into the 1n-
terior of the barrel at its forward end
through a port m (see Iigs. 2, 6 and 9). and
which is adapted for the exhaust of air
trom the 011’{91 or forward end of the cyl-
Inder (71111110 the outward stroke of the pis-
ton. Said passage extends through the w ralls
of ﬂ]e valve block bodv T and throueh the
valve block eap, being closed at its rear end
a.;_;a_l:ﬁt the end wall Bt of the head . The
1m b of said passage M extending through
the valve block is bent inwardiy intermedi-
ate the ends of the valve block so as to make
it possible to provide a passage of large
diameter without unduly enlarging the di-
ameter of said valve block. Said passage
M opens through the cylindric surface of
the can T by means of a port M?® located
near the rear end of said cap. Saiwd part
is in the form of a transverse slot 1n the
onter evlindrie snrface of the cap (see Figs.
2, 15 and 18) and is covered by the valve
rine J when the same 1s at the rem'wwd

- limit of its movement, but is left uncoverea
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and open to the exhaust space X when said
valve ring 1s at its forward limit of move-
ment. From the foregomng description it
will be apparent that when the valve rng
J is at the rear limit of its movement, the
exhaust space X is connected with the inner
or rear end of the banel while, when said
valve ring 1s at the forward hmlt of 1ts
movement, said exhaust space is connected
with the outu or forward end of the barrel.

In the rear end of the valve block can I
18 fmmed a central annular recess or cham-
ber 17 which opens directly into the trans-
verse throttle-valve passage (¢ in the head.
A series of annularly arranced ports I* are

provided in the cap I, said ports extending

from the chamber T® through the outer sur-
face of said cap and bemo imclined rear-
wardly with respect to the 1011014(111131 Cen-

ral axis of the c*q) so as to open 1nto an
annular groove I° located immediately for-
ward of the %lmmdel 12 in the annular sur-
tace of the valve block, and formed partly
in the valve block body and partly in the

alve block cap. Said eroove I% opens into
the space Dbetween the shoulder g7, the
smalier pressure area of the valve ring J,
and the shoulder 12 of the valve block, which
space, as above described, 1s always in com-
munication with the channel J° of the valve
iring. The space betswveen the shoulder J°
and the shoulder T2 and the channel J¢ are
thus alwavs supplied with live air when the
throttle valve 1s open.

in the valve block body H are provided
a series of annularly arranged ])01 ts R,
which extend from the chamber A in the
forward end thereof to an annular Slot R
1 the outer surface of saad valve block body
near its rear end.  Said ports are inclined
rearwardly and outwardly and constitute
the man supply ports for admittine live aiy
to the mner or reav end of the cylinder.
The slot Ii* 15 adapted to be uncovered and
brought into communication with the a1~
mﬂ{u OTOCYe Or ChulﬂlE’l ;¢ of the valve ring
J for the admissicn of air to the inner end
of the “w;lmdu when the valve ring J 1s in
1ts forward pesition.  (See H]g..é?_).

The longitudinal exhaust passage B
which leads from the fo:n“ ra end of the
barrel. 0,31_,1‘*5 DV Ieans of a bmt or port P
throngh the outer eviindrice surface of the
valve block < cap & at a point spaced ]u;wlm—
dinally to the rear of the exhaust pmt f RS
The pm or slot ¥ opens 1mto the live

QLT
space formed bV the oroove or chs lllll@l JE
when the valve ring 4 is in its rearward po-
sitien and 1s closed 1“3? said valve ringe when
thie same 1s 1n 1ts outer or forward ?}osﬁmn
‘1he port or slot P, and the Lon*}ltudm al pas-
sages i co 1*1nedﬂct therewith. constitute the
S ;mh port :oL admittine air to the outer
or forward end of the cvlinder to drive the
piston rearward on its return stroke.

j T2 the passages T and the ports T*.

&8

N 1indicates a longitudinal supply passage
(see If1gs. 3, 6, 16, 17 and 18) formed in the
wall of the cvhnder A and extending
through the valve block body H and into
the cap I where it opens at its rear end into
the live air chamber I*® in said cap.
passage N opens at its forward end into the
cylinder A through a port N* located Inter-
mediate the ends of said cylinder.

(¢ incicates a longitudinal supply passage
1‘01‘111(,.{:_ in the wall of the cylinder A anc
extending "1Into the valve block body and
opening by a port Q' mto the space between
the annular shoulder formed by the flange
H* of the valve block and the annular shoul-
der J7, that is to say, the larger pressure
area of the valve ring. The passage €}
opens by a port Q7 into the cylinder at a
point intermediate its ends. Said port is
spaced clrcumferentially from butin a trans-
verse plane with the port N2

The piston B, near its rear end, is Pro-
vided WVl‘Lh an annular oroove B31, (Seﬁ IMgs,

grll CL

1 to 4, inclusive,) in its outer, cymlr‘hlc SHi-
face form ng an annular c:i:)u e about said
piston by means of which the ports tn a1

N are adapted to be connected when the pis-
ton 1s at or near its outer limit of move-
ment. This connection directs the live air,
lewsuys present 1n the passage N on acc ount
o1 1ts connecticn with the live air chamber
I® 1n the valve block cap; into the supply
passage  whence it passes through the
port J' to the larger pre SSULe ares of the
vaive ring J and shifts said valve rmg to its
Iefuwurl position against the constant live
A1 pressure on its smaller pressure arvea.
The passage Q is extended torwardiy be-
yond the polt (% to a point intermediate
said port and the torward end of the cvl-
Incder where 1t opens 111to said cylinder
through a second port ¢ which is closed by
the piston when the port Q2 is uncovered by
the groove B* to admit live air to shift the
valve ring rearwardly, and which is uncov-
t‘l""—‘d by the forward end of the ‘piston on its
return stroke. Awuxiliary, lormmdum eX-
baust passages T, T are formed in the wall
of the cylinder, ﬂ-fud PASSATes O])E‘l’ll"‘lﬁ at
their ends by pous , i1, (see Higs. 1 and
5) through said
said cylm cder mto the exhaust space X and
opening at their ferward ends by perts T2
T into tle cylinder at pos ints located in a
{ransverse plane with the nort £33 and
adapted to be uncovered by the forward end
of the piston on its retuin stroke at the same
tune that 1t uncovers the port Q® (see Fies,
1 and 3). By this construction the passage
O leading to the larger pressure area J
of the valve ring is connected to fhe exhaust
space X after the forward end of the piston
nas passed the ports T? on the return stroke,
through the port (%, the eylinder. the porin

This

vall nem the rear end of
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relieves the live air pressure on the larger
pressure area cof the valve ring, so that it
may be shifted to its forward position by
the constant live air pressure on its smaller
pressure area.

The operation of the valve mechanism 1s
as follows:—Starting with the parts in the
position indicated 1 Iig. 4, with the
plunger at the inner or rear end of 1ts stroke,
and the valve ring J at the outer or forward
limit of its movement, the main supply ports
the cylinder are open inte the channel or
oroove J° of the valve ring and the exhaust
port M2 through which the exhaust from the
forward end of the cylinder passes to the
exhaust space X ave also open.
port I for supplying live alr to the forward
or outer end of the cylinder, and the ex-
haust port X for the exhaust of the air from
the inner or rear end of the cylinder are at
this time closed. The opening of the throt-
tle valve Gt admits live air to the live am
chamber I7 in the valve block cap 1 whence
it passes through the radial ports I* in said
cap to the channel or groove J° of the valve
ring and thence through the ports R to the
inner end of the cylinder. A large supply
of air is thus admitted to drive the piston
with force forwardly on its working or
power streke, and the air at the forward ena
of the cylinder in advance of the piston 1s
exhausted through the ports m, the passage
M and the exhaust port M2 As the piston
nears the end of its forward stroke and
reaches the position indicated m Ihg. 2, 1ts
forward end covers the port * and the
annular groove B! in the cuter cylindric
surface of the piston comes i the transverse

plane of the ports Q2 and X', thereby con-

necting the lve air passage N which leads
from the live air chamber I® in the valve
lock cap, with the supply passage J, and
thus permitting the live an to pass through
T £y Oy S £ % : : * “Ihl - 1 VAL
he paszage ) and port Q' to the large:
pressure area J° of the valve ring. '1his

effects a movement of the valve ring J te the

50

60

rearward limit of its movement against the
constant live air pressure on its smaller pres-
sure area J° which it receives through the
ports 1* from the live air chamber I®.  This

rearward movement of the valve ring un-

covers the exhanst ports I£* for the rear end
of the cvlinder, opens the supply ports P,
adapted to admit live air to the forward end
of the cvlinder into communication with the
channel or groove J° of the valve ring which
contains live air and closes the exhaust ports
M2 and the main supply ports R, adapted,
respectively, for the exhaust from the for-
ward end of the eylinder and for the sup-
ply of live air to the rear end of the eylinder.
In the meantime the piston has reached the
cuter or forward limit of its movement and
under the pressure of live air passes through

The supply

098,919

the port P and the associated passage and
port M, m and 1s driven on its return or
rearward stroke. When, on 1ts return
stroke, the piston reaches the posifion 1ndi-
cated 1n Ifig. 1, the ports Q° of the passage
Q leading to the lavger pressure area J*' ot
the valve ring and the ports T% 1% of the
auxiliary exhaust passages T, T are simul-
taneously uncovered by the forward end of
the piston, thus opening the larger pressure
area J® of the valve ring to the exhaust
space X, through the ports ', the passage
Q, the ports Q7 the cylinder, the port T* and
the auxiliary exhaust passages and ports 'L,
T1. This relieves the pressure on the larger
pressure area of the valve ring which 1s then
shifted to its forward position by the con-
stant live alr pressure on 1ts smaller pressure
area J° This puts the parts in the hrst po-
sition described with the exhaust ports Ix for
the inner or rear end of the cylinder and the
supply port P> for the forward end of the
cylinder closed and the supply ports R for
the inner or rear end of the cylinder, and
the exhaust port M2 for the outer or forward
end of the cylinder open. The operation
then continues as before.

It will be noted that, by reason of the ar-
rangement of the ports R and I* and thewr
outward inclination toward the grooves It
and I° into which they respectively open and
which are adapted to be connected by the
channel J¢ in the valve ring when the valve
is in its forward position to connect the
inner end of the barrel to the live air supply,
the valve block is much shortened and at the
same time it 1s possible to provide large
ports so as to produce a large admission ot
air inte the rear end of the cybnder to
drive the plunger on its working stroke. A
powerful tool is thus produced. In addi-
tion, by bending those passageways which
extend longitudinally through the valve
block inwardly intermediate their ends, the
diameter of said valve block may be reduced
without affecting the cross-sectional area ol
saidl passages.

¥ claim as my invention :—

1. The combination with a cylinder and a
reciprocating plunger therein, of a control-

| ling valve for controlling the admission and

exhaust of alr into and from the cylinder
embracing a valve block member and a
-alve ring member, said valve ring member
having oppositely facing differential pres-

aure areas and being adapted to move end-

wise on said valve block, said valve block
member having shoulders of different areas

opposing the pressure areas of said valve
ring and having a recess formed 1n each end,

a circumferentially extending channel in
said valve ring located at the rear of' the

emaller nressure area thereof, a plurality of

annularly arranged supply ports in said
valve bleck, said supply ports being inclined
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forwm*dly ancd outwardly and extending
from the vecess in the rear end of said valve
bleck to the space between the smaller pres-
sure area of said valve ring and the asso-
ciated shoulder of said valve block, and a
plurahity ot annularly arranged fldmission
ports opening through said valve block in-
termediate said valve block shoulders, said
admission ports being inclined forwardly
and 1mwardly and opening at their inner
ends into the recess at the forward end of
said valve block, said valve ring channel be-
e censtructed to connect the cuter ends of
said supply and admission ports 1n one posi-

> tion of the valve ring.

9. The combination with a cylinder and a
reciprocating plunger therein, of a control-
ling valve for controlling the admission and
exhaust of air into and from the cylinder
embracing a valve block member and a valve
ring member, said valve ring member hav-
ing oppositely facing di Ferential pressure
areas and beingo ada ated to move encwise on
sa1d valve bloeh. sald valve block member
having shoulders of different areas oppos-
ing the pressure areas of said valve ring and
hm*mﬁ a centrally located Trecess formed in

each end, an annular slot in the outer sur-
face of the valve block acdjacent its shoulder
of smaller area, a circumierentially extend-
ing channel in said valve ring located at the
rear of the smaller pressure area thereof,
said channel being in communication with
said valve block slot in all positions of the
valve ring, a plurality of circularly ar-
ranged supply ports 1 said valve block,

said supply ports being inclined forwardly

and outwardly and extending from the re-
cess 1n the rear end of said valve block to the
sald slot 1in the outer surface of the valve
block, a second annular slot formed in the
outer surface of said valve block forward of
said first named slot, and a plurality of an-
nularly arranged admission ports in said
valve block, said admission ports connect-
ing said second named slot with the recess
at the forward end of said valve block and
being inclined forwardly and inwardly, said
valve ring channel being constructed to con-
nect the slots in said valve block in one Po-
sition of said valve ring.

3. The combination with a cylinder and a
reciprocating plunger therein, of a control-
ling valve for controlling the admission and
exhaust of air into and from the cylinder
embracing a valve block member and. a
valve ring member, said valve ring member
having oppositely facing differential pres-
sure areas and being adapted to move endwise
on sald valve bloch said valve block member
having shoulders of di Terent areas opposing
the pressure areas of said ring and having
a centrally located annular recess formed
m its forward end, said valve block also
being provided with longitudinally spaced

L E———

connect the

P

annular slots 1n its outer surface, a supply
slot located adjacent the shoulder of smaller
pressure area and an admission slot located
torward of said supply slot, a plurality of
racdial, annularly arranged exhaust ports ex-
tending through the annular walls of said
recess, A cu*cumfuentml]y extending chan-
nel 1 said valve ring located at the rear of
the smaller pressure area thereof, said chan-
nel being in communication with said sup-
ply slot of the valve block in all positions of
sald valve ring, and being constructed to
two slots in one position of said
alve ting, a pluarality of circularly ar-
ranged upply ports 1n said valve block ex-
tending from the rear end of the block and
opening 1nto said supply slot, and a plu-
rality of annularly flrranﬁ'ed admission
ports connecting said admission slot with
the said recess in the forward end of the
valve bleck, said admission ports being in-
clined for wardly and 1nwardly and opening
at their inner ends through the end wall of
said recess.

4. The combination with a cylinder and a
remprocatmo plunger therein, of a control-
Iing valve for controliing the admission and
exhaust of air into and from the cylinder
embracing a valve block member and a
valve ring member, said valve ring member
having closdy pprowohed Oppomtely fac-
Ing differential pressure areas and being
adap’ced to move endwise on said valve
block, said valve block member having
shoulders of differential areas opposing the
pressure areas of sald ring and hwmﬂ a
centrally located, annular recess formed in
each end, a plurality of exhaust ports and a,
plurality of admission ports for the rear
end ot the cylinder, said exhaust ports ex-
tending through the annular wall of the
recess in the forward end of the valve
block, and said admission ports opening
through the end wall of said recess, a plu—
mhty of supply ports leading from said re-
cess at the rear end of said valve block and
opening through the annular surface of the
valve block adjacent its shoulder of smaller
area, and a circumferentially extending
channel in said valve ring located at the
rear of the smaller pressure area thereof,
said channel being in communication with
sald valve ring 1n “all positions thereof and
being constructed to connect said supply
and “admission ports when said valve ring
1s 1n its forward position.

5. The combination with a cylinder and
a reciprocating plunger therein, of a con-
trolling valve for controlling the admis-

3101 and exhaust of air into and from the

cylinder embracing a valve block member
and a valve ringe 111811113@1",, said valve ring
member having closely approached, oppo-
sitely  facing “differential pressure  areas
and being chhpted to move endwise on
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said valve block., said valve block com-
prising a body having a central bore and
a cap having a stem fitting within said
bore, and said valve block member hav-
ing shoulders of differential areas oppos-
ing the pressure areas of said ring and
having a centrally located, annular recess
formed in each end, a plurality of exhaust
ports and a plurality of admission ports
for the rear end of the cylinder, said ex-
haust ports extending through the annulay
wall of the recess in the forward end of the
valve block, and said admission ports open-
ing through the end wall of said recess, a
plurality of supply ports leading from said
recess at the rear end of said valve block
and opening through the annular surface of
the valve block adjacent its shoulder of
smaller avea, and a civcumferentially ex-
tending channel in said valve ring located
at the rear of the smaller pressure area
thereof, said channel being In communica-
tion with said valve ring in all positions

thereof and being constructed to connect
said supply and admission ports when said |

valve ring is in its forward position.

6. The combination with a cylinder and
a reciprocating plunger therein, of a con-
trolling valve for controlling the admis-
sion and exhaust of air into and from the
eyvlinder embracing a valve block provided

with an annular recess at its forward rear

998,919

end and a valve ring having closely ap-
proached, oppositely facing ditferential pres-
sure areas, said valve block being provided
with a plurality of radial exhaust ports

throngh the annular wall of said recess, and a

plurality of annularly arranged admission
norts opening at their inner ends through
the end wall of said recess and at therr

35
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outer ends through the outer surface of

said valve block, said valve ring having a
channel at the rear of its smaller pressure

area adapted to communicate with the outer
ends of said admission ports in the forward
position of said valve ring, means provid-
ing a constant supply of live air to said
channel, an exhaust passage extending
through said valve block, said exhaust pas-
sage being inclined inwardly intermediate
its ends, and an admission and exhaust
port in said valve block communicating
with said exhaust passage, said last named

admission port communicating with said

valve ring channel when the valve ring 1s
1n 1ts rearward position.
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In testimony, that I claim the foregoing

ag my invention I affix my signature in the

presence of two witnesses, this 5th day of
December A. D. 1910.
REINHOLD A. NORLING.
Withesses:
Tver A. HANSSEN,
TxsTtErR J. YOUNG.

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