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To all whom 1 may concern: ment, the piston being preferably tapered
Be it known that I, Max MAXTMILIAN, @ | OT heveled at both ends so as o avord the
subject of the Kmperor of Germany, resid- | necessity of special care on the part of the
ing at Buffalo, in the countv of Krie ana ’\-e‘lmm‘mr in introducing the piston into-the 60
. State of New York, have invented a new | power cyvlinder.
and  useful Improvement In Pnenmatie

Another improvement in this hammer
Hammers, of which the following is a speci- consiste in providing means, whereby the

fication. . ¢ piston may be permitted to. make a long
This invention relates to pueumatic ham- | stroke for doing heavy work or stopped 65
1o mers which are used for riveting, chipping ! short of its full stroke when a short stroke
and similar purposes. ' is required for light work. -

Y1 hammers of this character as heveto- ! Another object of this invention 18 1o Pro-
fore constructed 1t has been necessary {0 first | vide simple means for lubricating the piston
shut the valve in the main air supply tube | and operating the lubricating means Dy 79

15 or hose before the hanner could - be de- | motion derived from the pistoi.
'~ {ached from this air supply tubo. otherwizse © In the accompanylng drawings consisting
the air wonld Be wasted and the tube would | of 2 sheets: Figure 1 1s a fragmentary

be violently whipped by the action of the | eitudinal section of a pneumatic hammer

escaping air and endanger the workman. , embodying my improvements and showing 7
oo One of the objects of this invention is to | the air reversing valve in the posiiion 1n
provide means for Jutomatieally cutting off ' which aiv s admitted to the upper end ot

the escape of air from the supply tube the | the power cylinder and the dead ox spent aly
| | .
|

- — ——r = -l

§ = —— - T
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netant that the swe is disconnected from | is exhausted frowm the lower end thereot.
the pnewmatic hammner, thereby avoiding | Fig. 2 is 1 fragmentary view similar o ifig.
o5 the necessity of turning off the air in the | 1 but showing the alr reversing valve in the
main air supply tube and also avoiding the | position 1n which the live or compressed aiv
nossibility of bemg injured. is admitted to the Tower end of the POWED

Tn prior pnewnatic hanmmers it has alvo ; eylinder and the, dead or spent alr 18 ex-
 heen customary to torm the seat for the v ansted from the upper end of the same. ©
an reversing valve divectly on the valve box ‘t Fig. 3 18 a fragmentary longitndinal sce-
|
|

{¥2
)

oo

which necessitated. replacing the entive box {ion. taken on a line different from Igs. 1
when the valve seat became worn. My and 2. and showing the live air connections
hproved  pueumatic hamnier i designed | whereby alv 15 ndmitted to the lower end ot
fo overcomoe this objection by providing -~ the reversing valve for alding in raising the 839
oz the valve hox with a separate seat or onide | laiter and holding the same in its elevated
7 bor the aie reversing valve which s7removs position.  Kigs. 4 and. D are transverse sec-
ble and (herefore easily renewable when | tions in the eorrespondingly numbered hines

worn ont without necessitating the renewal in Fie. 2. rospectively. Iig. 618 a frao-
of the entive valve box. entary |

oneitudinal seetion of the pnewn- 95
w0 Another featnre of povelly e my - | matic hammer, showing neans for stopping
proved  pneumatic hammer consisls in =0 the wovement of the piston short of s full
organizing the reversing aiv valve mechan-  or long stroke when a short stroke of the
iam that the piston during its reciprocating | same 13 desired. Fig. 7 is a scetional eleva-

, -
L
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movement passes o and ont of the revers- | tion of the hanmer on a reduced scale. 100
15 ine valve which latter for this DULDOSC 18 Gimilar characters of reference mdicate

i}l:v'ﬁll':llﬂ}’ made of tubular form ard mov- ! {‘.m'rtis])on'ding ]f)ﬂ"ft’s t-hroughmitﬂm cereral’
able lengihwise belween mner and oufer T vViews. | 3 | |
tibular enides or valve seals andk thus per- ¢+ Inoits oeneral organization, my improved
itk of materially shortening the hanmnuer. | pnenmatie haninier comprises & Power cyl- 105
0 Tor the purpose of enabling the piston to | mder 1 which is provided at its iront ov
Tie started promptly from the extreme upper ' lower ond with a rivet set 2 or other tool
o renr end of its stroke, the upper end of | which is to be operated, a piston 8 recipro--
the piston is beveled or {npered so as to per- cating lengthwise in the power cyhnder, a
mit the compressed air to operate Wpon (e | valve chest 4 arranged at the upper or rear 110
same more eficiently in effecting the ‘nitial | end of the power eylinder. a handle 5 de-

nortion of its downward or forward move-- tachably connected with the upper or rear

e
o
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end of the valve chest by a screw joint or

otherwise, an air supply tube or hose 6 con-
nected with the handle, a manually con-

trolled throttle valve arranged 1n the han-

dle and adapted to control the supply of
compressed air to the hammer, and an air

reversing valve mechanism arranged within

the valve chest and operating to place the

opposite ends of the power cylinder alter-

nately in communication with -the com-

‘pressed air supply and the atmosphere.

The throttle valve is arranged 1n the main

~alr delivery conduit 7 which leads from the

inlet nipple 8 at the upper end of the handle
dowrwardly to the reversing valve mechan-
1sm and may be of any suitable construction
but preferably consists of a tubular valve

~seat 9 arranged in a correspondingly-shaped

opening extending across the delivery con-
duit or passage 7 and having two openings
10 arranged on opposite sides in line with
the adjacent parts of the delivery conduit,
a cylindrical slide valve having enlarged

end portions 11, 12 engaging with the bore

of the valve seat and a reduged central part
15 connecting the enlarged end parts, a

spring 14 bearing against the inner end of

the throtile valve and operating to move the
same bDackwardly, so that the front part of
the valve closes the lower port 10 and cuts
off the supply of air to the hammer, and a
trigger 140 pivoted on the upper part of
the handle and adapted when depressed to

engage with the outer end of the valve and -

shift the latter forwardly, so that the en-
larged front part thereof uncovers the lower
port 10_and permits the compressed a’r to
pass to the reversing valve mechanism and
the power cylinder. | .
The automatic check valve whereby the
escape of air from the main supply tube is
cut off upon detaching this tube from the
handle of the hammer is preferably com-
bined with and forms part of the means
whereby this tube is detachably connected
with the hammer, the means for this purpose

~shown in the drawinoes being preferred and

constructed as follows: = -
L5 represents the tubular casing or hous-
g of the check valve which is provided
at 1ts rear end with a nipple 16 inserted in
the front end of the main air supply tube
and permanently secured thereto by means

of a clamp 17 or othorwise, W} U’Olll} ll

H
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-matic hammer.
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valve casing and having a valve stem 92

which extends forwardly through the de-
livery nozzle beyond the front end of the
same. Upon screwing the nozzle 18 into the
nipple 8 the front end of the valve stem 92

engages with the' periphery of the tubular

valve seat of the throttle vaive or other sta-
tionary abutment, whereby the check valye
1s moved rearwardly away from its seat and
air is permitted to pass from the supply tube
or hose into the delivery conduit of the pneu-

the delivery conduit 7, the pressure of the air
i the supply tube against the back of the
check valve forces the latter against its seat
1 the casing, thereby automatically
off the escape of air from the tube.

means 1t 1s unnecessary to first turn
air in the main supply tube near

By this

Upon unscrewing the nozzle
of the check valve casing from the nipple of

off the
| the air
‘compressor or the main supply pipe as has
been customary heretofore, thereby not only

80

cutting

85

saving time but also preventing injury to

the workman as frequently occurs when the
air supply tube is detached from the pneu-
matic hammer without first cutting off the
air supply to the tube. -

. The air reversing valve mechanisin com -
prises generally an inner tubular valve guide
or seat 23, & tubular reversinmg valve 24 ar-
ranged around the upper part of the 1ner
guide, an onter tubular. valve puide or. seat
29 surrounding the tubular valve, a tubular
valve box 26 surrounding the outer valve
guide, and a circular top, plug or cap 27 ex-
tending over the opening within the bore of

50

100

the inner and outer valve guides and valve

and resting with its underside against the

upper ends of the outer valve guide and

valve box while its upper side engages with
the underside of the handle 5. |
T'he inner valve guide or seat has its bore

of the same diamefer as that of the power

cylinder and arranged axially in line there-

‘with and has an upper narrow part which

1s provided with an annular row of upper
exhaust ports 28 through which the spent
air 1s permitted to escape from- the upper
end of the power cylinder and a lower wide
part which is seated with its underside on g
shoulder 29 formed between the power cylin-

105

110

115

der and the valve chest while its upper side

15 provided with an apper
lr[] ﬁinﬂll ] Wil Tob
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“and outer annular grooves. 34,

der for raising the piston.
piston shifting ports the outer guide 15 pro-

052,707

is provided with an annular groove 82
Above its lower edge and in 1ts wide purt,
ihe reversing valve is provided with mner
35. whieh are
formed respectively in the bore and the

periphery of thi= valve and ave connected
“hy a plurality of radial openings or pas-

sages 36, Above the annular channels or

2rooves 34, 50 and the (_‘f&ll,ll_l’{:lillg passiges |

36 the wide lower part of the reversing valve
iz provided in its periphery with an annular
transfer passage 37, the Tower side of whieh
forms a pressure face or shoulder 38, Above
this transfer passage the upper narrow part
of the reversing |
periphery with an annular upwardly facing
oulder oy pressire face 8. -

The outer tubular guide vests with 1ts

valve 1s provided m 1ts:

Tower end on the lower shoulder of the in- !=

ner guide and is provided above 1ts lower
edge with a valve retaining port 40 and a
vent port 1 which are adapted to be closed

by the lower part of the valve when the

same iz Jowered and to be uncovered by this
part of the valve when the same 1s alsed.
Above the retaining and vent ports, the
outer guide i~ provided with an annitlar row
of main air ports 42 which are arranged
transversely opposite the upper evlinder ex-
hanst parts 28 of the inner guide and serve
as part of the outlet or passageway for the
air exhausted fron: both ends of the power
cvlinder. Above the main ports, the outer
ouide is provided with an aunular row of
alternating ports 43 which serve at one time
as air admission ports through which com-
pressed air passes into the lower end of the
power cylinder and at another time as ex-
haust ports for carrying the air from the
lower end: of the power cyvlinder to the at-
mosphere. In line with these alternating
ports the outer valve guide or seat 15 pro-
vided in its.bore with a downwardly facing

annular shoulder 44 and above this shoulder

and the alternating ports, the outer guide 13
provided with an axmular row of lower pis-

ton shifting ports 45, wherehy the air 1y ad-

mitted to the lower end of the power eyhin-

vided with an upper valve shifting port 46

to which air passes for moving the reversing

valve downwardly. Transversely 1 line
with the upper valve shifting port the bore

of the outler valve guide is provided with a |

downwardly facing shoulder 47 which 15 ar-

ranged opposite the upwardly facing <houls

der 29 of the reversing valve. Above the

last mentioned shoulder of the outer gmde |

the latter is provided with an annularv row

of upper piston shifting ports 48 whereby

air 13 admitted to the upper end of the
power evlinder for pushing or moving the
piston downwardly in-the cylindey.

F *

The valve box fits with its periphery into |

Above the lower !

- i —mm s —r ——E— - - L Emwrm e =

A r— — k7

— o L EEE g A T =W T

. ey  —— — - § re—

the bore of the valve chest. its lower and

rests upon the lower shoulder of the inner
auide. the lower part of 1ts bore engages
with the lower large ov wide part of the
outer guide. while the upper part of its bore
opposite the ports 43, 46,48 of the outer
onide 1s separated by an Intervening pas-
wage 49 from the npper part of the outer
onide, this passage being preferably formed
by reducing this part of the outer guide, as
<hown in Fies. Tand 2. In ats dlower part
(he valve box is provided with a plurality of
longitudinal passages50 cach of which opens
inwardly into an annular passage or groove
51 formed in the bore of the valve box and
communicating with the alternating ports
of the outer guide while its lower end com-
munieates with an obliqué passage-521n the
enlarecd lower part of the inner guide, this
last mentioned passage in tarn communi-
ating with a longitndinal passage 53 formed
in the wall of the power cylinder and ex-
tending to the lower end of the bore of this
eviinder, as shown in Figs. 1 and 2.

On one side the valve box is provided with
a longitudinal passage 54 which opens at 1ts
upper end into the passage 49 between the
upper part of the bore of the valve box and
the upper part of the outer guide while its
lower end communicates with the valve ve-
(aining port 40 of the outer guide, as shown
n Ifie. 3. On its opposite sides the valve
box ix provided with a passage 55 which
places the vent port -H comimunication
with the nearest Jongitudinal air passage 20,
In the lower part of the vilve box and
alternatine with the Jongitudinal passages
50 the same 1s provided with a plurality ot

Jongitudinal passages 56 ¢ach of whieh com-

nnientes at = upper end with an annular
passage 57 formed e the bore of the valve
hox 1n Hue with the main exhaust ports -2
of the outer valve guide while its lower end

connnumieates with an exhaust passage o8-

formed in the lower enlarged part of “the
inner guide and the Tast mentioned passage
in turn communieating with an exhanst pas-
cnoe 59 formed in the adjacent part ot the
wall of the power evlinder and opemng to
the atmosphiere. |

GO represents o plurality of longitudinal
passages areanged in the enlarged lower
part of the tuner valve guide and eaely opens

nge at its upper end through the upper

<honlder of this guide while s Tower end
communicates with a dongitudinal air pas-
sage 61 arranged lengthwise in the wall of
the power eviinder and opening through the
hore of satd cevlinder sbout nudway of the
leneth thereof and operating {o admit atr
from the eviinder underneath the reversing
valve for lifting the lalter during the Jast
part of the downward or forward stroke ot
the piston. - -
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‘The downward movement of the reversing ¢
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valve is limited by engagement of its lower

end with the upper shoulder of the inner
guide, as shown in I'ig. 1.

the downwardly facing shoulder 47 of the

couter gurde, as shown in Fig. 2. The cap

20

25

49

45
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or top of the reversing valve mechanism is
provided with a-plurality of air passages 62
which communicate at their upper ends with
the main air delivery conduit 7 while their
lower ends communicate with the air pas-

sage 49, Transversely in line with its up-

per shoulder 39 the reversing valve is pro-

vided with one or more vent ports 63.

<n the position of th¢ parts shown in

Fig. 1, the piston 15 in its highest position
and the reversing valve is Jowered for ad-
mitting compressed a1 into the space above

the piston for propelling the same down-
wardly while the- lower end of the power

cylider is connected with the atmosphere
for permitiing the air to exhaust therefrom. ;

In this position of the reversing valve the
compressed alr passes successively from the

delivery conduit 7 downwardly through the

passages 62 1n the top or cap, thenee down-
wardly through the passage 49 between the
valve box and upper part of the outer guide,
thenee through the upper ports 48 of the

~outer valve guide, and thence into the space

above the-upper end of the piston, whereby
the latter is moved forwardly or down-
wardly by the pressure of the air against
the same. Some of ‘the compressed air also
enters through the ports 46, 63 and bears
against the upper end of the piston and as-
sists i propelling the same forwardly after

the san. has passed the ports 63 during the:
inttial portion of its downward movement.

The valve 1s at this time held in its Iower
or foremnost position by the pressure of the
a1r against the upper edge of the same and
also against the upwardly facing shoulders

38 and 39 thereof, While the piston is thus

being moved downwardly the spent or dead
air 1 front or below the same iy expelled
and passes successively from the lower end

of the power evlinder through the passages

H3 of the power eyhinder, the passages 52 in

the inner guide, the passages 51, 50 in the i
valve box, thence through the alternating

ports 43, transfer passage 37, annular pas-

"

sage 37 and longitudinal passages 57, 56, 58, |

29, to the atmosphere. B .
After the piston has completed about one-

half of 1ts downward or forward stroke, the

rear enu of the same uncovers the lower end

~of the passages 61 in the power cylinder

pernntting live or compregsed air to pass
upwardly through these passages and thence

through the passages 60 in the inner guide
imto the space below the lower end of the |

reversing valwve, thereby causing the latter to

be raised. After this valve has bean par- |

The upward |
moveinent of the reversing valve is Iimited
by engagement of.its upper shoulder 39 with

359,

. SR P W——
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from the upper part of the valve box through

' the passage 54 into the space below the re-

versing air valve, whereby the upward move-

| tially raised, the lower portion thereof un- .
covers the retaining air port 40, thereby per-
mitting additional live air to pass directly

70

ment of the same 1s assisted and effected -

more quickly than if the same were raised

~solely by the air supplied by the longitudinal
passages 61, The mstant that the reversing

valve has been thus raised into its uppermost
position, as shown in Fig. 2, the live or com-
pressed air 1s diverted and caused to
successively from the space 49 between the
valve box and the upper part of the outer
guide through the lower piston shifting ports

15, annular {ransfer passage 37, alternating

ports 43, annular passage 51, longitudina

passages 50, 52, 58 to the lower end of the

power cylinder, thereby causing the piston
therein to be raised or moved backwardly by
the pressure of the air against the lower or
front end of the same. The speng or dead

pass

85

air above the piston during this time is ex-

pelled and passes successively through the

- ports 28 in the inner guide, the passages 34,

iy M

36 1n the lower part of the valve, the

90

ports 42 1n thecouter guide and thence

through the passages 57, 56, 58 and 59 to
the atmosphere. After the piston during its
return or bacloward movement has passed
the lower end of the air passages 61, the
space below the lower end of the reversing
valve 15 placed In communication with the
lower end of the power cylinder into which

925

100

the live air 1s entering but this does not af- -

tfect the position of the reversing valve. Dur-
mg the last part of the upward or return
stroke of the piston the same covers the ex-
haust ports 28 in the mner guide. After the
piston reaches this uppermost position, the

pressure of the air against the upwardly fac-

ing shoulders 38, 39 of the reversing valve
preponderates over the pressure of the air
against the lower end of the reversing valve,
thereby causing the sanie to be moved down-
wardly 1nto 1ts lowermost position, as shown
m If1g. 1, snd causing the air connections to
be again reversed for propelling the piston
with u forward siroke. During the upward

‘movement ot the reversing valve the air con-
fined belween the upper shoulders 89, 47 of

the valve und outer guide is permitted to
escape through the vent. ports 63, thereby
preveniing the movenment of the valve in this

direction from being cushioned and permit-.

tig the same to be shifted quickly. in this
direction.  As the reversing valve 1s moved
downwardly, the air below the same is per-
mitted to pass freely from the space below
this valve through port and passage 41, 53,

in the fower part of the outer gnide and the

valve box to the adjacent longitudinal pas-

sage 50 mn the latter, thiereby preventing the

downward movement of the reversing valve

110

115

120

130
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from being cushioned and permitting the
same to move quickly in this direction.

"For the purpose. of permitting automatic
lubrication of the piston and reversing valve
mechanism while the same 1s 1n operation
the following means are provided: (4 vep-
pesents 2 reservoir for grease or oil formed
in the upper part of the cap or plug 27 and
having its top normally closed by a cover
6. Centrally in the bottom of this reser-
voir the same is provided with an outlet
passage (6 which communicates with the
hore of the reversing valve mechanism and
the power cylinder and which is pivoeted at
its upper end to the valve seat 67. 68 rep-

resents o lubriecating valve enoaging with

i~
T QN

30
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66 and permitting

the wont 67 and provided with a stem 69
which projects dovinwardly throngh the
passpge 66 Into the space in the reversing
valve mechanism.
or vieldingly held m its closed position by
ment:s of v spring 70 which 1s preferably
interposed between the top of the valve and
the underside of the cover to. During the
Tact part of each upward stroke of the pisten
its upper or rear end engages with the stem
¢ the lubricating valve and Iifts the latter
foam ite seat, thereby opening 'the passage
oil in the reservoir, or the grease therein
which has been melted by the heating of
ihe hammer, to escape therefrom into the
veversing valve mechanism and power cyl-
nder for Iubricating these parts.

Tor the purpose of enabling the com-
pressed air upon entering the upper end ot
the space within the reversing valve mech-
mism to cobtain a prompt hold upon this
end of the piston and move the same quickly
downward, this end of the piston is beveled
upwardly, as shown at 71 in Figs. 1 and 2.
Tn order to avoid theé necessity of special
care on the part of the operator when intro-
ducing the piston into the power cylinaer,
hoth ends of the piston are thus beveled, as
Jown in the drawings, so that it 18 1NIme-
rerial which end is placed uppermost into
the power cylinder.

Heavy riveting or other he
quIres

AVY W orly re-

~piston while the light work can be accom-

plished by a shorter strake. To permit of
s obtaining either a snort or 2 long
stroke in this pneumatic hammer, 2 stop de-

vice is provided which 1s adapted to project -

into the path of the piston and limit its re-
turn or backward movement: short of the full
troke bub which when removed from the
hammer perinits the piston to again return

or move backwardly its full stroke when a

heavy blow 18 required. . This stop device
preferably consists of a ring 12 which 1s
adapted to. be clamped between
side of the inner guide and the shoulder of
the power eylinger and which projects into

052,707

This valve 1s normally

2 small quantity oif the.

1 comparatively long stroke of the

the under-

=

the path of the piston and is provided with
openings 75 which connect the adjacent pas-
sages 1 the power cylinder snd the mner
cuide. When this ring is in plaee 10 forms
a siop which is engaged by tlie upper end
| of the niston and prevents ine latter from
Centoring the  veversing valve unechani=in,
thereby =horfening the stroie of the same
accordingly.  When a long stroke of the

piston s pequired, thi= =top plate or ving can

|
|
|
s
1

- a1 om A A MR TT

from the valve coest ane taling the valve
nechanism out of the chest. thereby per-
mitting the piston to again enter the valve
mechanism and worle with - tong stroke.
| By, this means the wse of air muay be econo-
mized and the operaton retieved from un-
pecessary vibrafion wien Going Heht wark.
1 claim as my invention: |

S 1.4 puneummafie humwmer comprising &
| power eyhinder, a power piston arranged m
saldd evlinaer, a fnbricating chamber ar-
raneed at the front end of the cvlinder and
having an outlet in its bottom, a valve for
losing the outlet having a ste:
forwavdly into the cylinder in position to
o éneaged by the reav end of the piston for

opening the vaive, and a spring for closing

said valve, |

9. A pneumatic nhammer comprising &
power cylinder, 2 piston reciprocating in
said eyvlinder, and a removt ble stop adapted
' +o be arvanged in the path ol said piston for
nroducing a shi
be removed from the path ol snid piston to
permit the latter to take a Jong strolke.

3. A pnenmatic harpner comprising i
power cylinder, & fubnilar ouide arvanaed at
the rear end of the cylinder, piston adapi-
ed to reciprocate fenethwise 1u ine eylincer
and guide tor producing :
the same, a stop ring adapted to be plnced
hetween said cylinder and onide and adapt-
od to arrest the piston for produeing short
strolke of the same. | |

4. A pueamafic hammes COUPTISING
power cylinder. a piston reciproeating 1n
the eylinder, and a valve mechanism for al-
ternately admitting ay into and permitting
ihe same to exhaust from opposite ends of
the cvlinder comprising ab juner tubular
onide nrranged at the rear end of the eylin-
Tor and having a bove of the same diameter
s the eylinder and having an exhaust port
oxtending from its bore 10 its periphery, an
outer tubular guide having an upper piston
shifting . port adapted to lead to the up-
per end of the cylinder, an upper valve
shifting nir port, a lower piston shitting aiv
port adapted 1o lead to the lower end of the
eviinder, an alternating air supply and ex-
haust port. an exhaust port communicating
with the aimosphere, and a lower valve
shiftine air port, and 2 tubular reversing
| valve movable lengthiwise between .said 1n-

- SLLE

be casily removed by naserewing the handle.

projecting

ot siroke of the same and to

75 °

80

S0

80

160

[NOH

a long strolke ot

119

115D

b
R
{3



port of the outer

Ppower cylinder,
‘sald cylinder, and

S

ner and outer valve
upper end adapted to cover and uncover the
upper piston shifting ports. and having a
passage adapted to connect said alternating
guide with said lower PIs-
ton shifting port or said exhaust port of the
outer guide, and an exhayst passage adapt-
ed to connect and disconneot the exhanst
ports of the inner and outer guides. |

9 A pneumatic hammer comprising a
a piston reciprocating in
a valve mechanism for al..
ternately admitting air to and exhausting
the same from opposite ends of the cylinder
COmprising an inner tubular guide having a
bore of the same diameter as the cylinder
and having exhaust ports for the upper end
of the cylinder, an outer tubular guide hav-

- 1ng upper piston shifting air supply ports,

upper valve shifting air

+

supply ports, lowey:
biston shifting air ports, alternating air
supply and exhaust ports, main exhaust
ports and lower valve shifting air
provided in its bore Opposite said upper
facing upper shoulder and
site said alternating ports
downwa rdly-facing shoulder,

with a lower
and a tubular

guides and having its ! reversing

bore as the cylind

|

ports and |
i 1909
valve shifting ports with s downwardly- | '
provided oppo- |

952,707

valve adapted to recipfocate

lengthwise “between sald inner and outer.

guide and having an upper end of the same

er and inner guide and
and uncover the upper pis-
ports and provided in its

adapted to cover
ton shifting air
periphery with a
sald - alternating
lower piston
haust

connect and disconnect said main exhsaust

ports and said upper cylinder exhayst ports,
sald valve being also provided on the upper
part of its

ports either with said
shifting

upper shoulder of the outer guide, and a
downwardly fscing shoulder I 1ts _
posite the upper end of the inner guide and

shoulder, the Tower end
adapted to cover
valve shifting ports.

- Witness my ‘hand this

of said valve being

6th day of July,
o MAX MAXIMILIAN
Witnesses:

Treo. L. Porp,
An~Na Hregs,

Passage adapted to connect. .z-

port or said main ex-
port, an exhaust passage adapted to

periphery with an upwardly fac-
- 1ng shoulder which is arranged opposite the

30

41)

49

,hm*mg vent ports 1n line with "its-._ﬂ_uppef""“"'""

and uncover -said lower

2().



	Drawings
	Front Page
	Specification
	Claims

