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PNEURATIC HAMMER. 

952,707. 
Specification of Tetters Patent, i’ateated Riair. 22, 910. 

Application filed July 14, 1909. Serial No. 507.462 

To all whom it may concern. 
Be it known that I, MAX MAXIMILIAN, a 

subject of the Emperor of Germany, resid 
ing at Buffalo, in the county of Erie and 
State of New York, have invented a new 
and useful Improvement in Pneumatic 
Hammers, of which the following is a speci 
fication. 
This invention relates to pneumatic ham 

mers which are used for riveting, chipping 
and similar purposes. 

In hanmers of this character as hereto 
fore constructed it has been necessary to first 
shut the valve in the main air supply tube 
or hose before the hammer could be cle 
tached from this air supply tube, otherwis 
the air would be wasted and the tube would 
be violently, whipped by the action of the 
escaping air and endanger the Workman. 

()ne of the objects of this invention is to 
provide means for automatically cutting off 
the escape of air from the supply tube the 
instant that the same is disconnected fron 
the pneumatic hammer, thereby avoiding 
the necessity of turning off the air in the 
main air supply tube and also avoiding the 
ossibility of being injured. 
in prior pieuluatic hannel's it has also 

teen clusionally to form the seat for the ain' 
reversing valve directly on the valve box 
which necessitated replacing the entire b(IN 
when the valve seat became wor). Miy 
it 1') Ved lie initic haller is tesignel 
to overcome this objection by roviding 
the valve box with a separate seat or guide 
for the air reversing valve which is renov - 
able in therefore easily rebe wille when 
worn oilt without necessitating the renewal 
()f the e) tile valve ox. 

Anothe' feature of lovelty in liny in 
'oved neuatic' hamlet' ('onsists in so 

organizing the reve'sing air valve (chain 
isn that the pist on during its reciprocating 
ovelt passes into aid out of the reve's- 

ing valve which latter for this purpose is 
it'e ferally inade of tilular for and a v 
alyle eigthwise between inner and outer 
tibiliar guides or valve seats and thus per 

its of laterially shortening the hamler. 
For the purpose of enabling the piston to 

he started promptly from the extree upper 
or rear end of its stroke, the upper end of 
the piston is levelcd or tapered so as to per 
mit the coin pressed air to operate upon the 
same more efficiently in effecting the initial 
portion of its downward or forward move 

melt, the piston being preferably tapered 
or beveled at both ends so as to avoid the 
necessity of special care on the part of the 
operator in introducing the piston into the 
power cylinder. 
Another improvement in this hammer 

consists in providing means, whereby the 
piston may be permitted to make a long 
stroke for doing heavy work or stopped 
short of its full stroke when a short stroke 
is required for light work. 

Another object of this invention is to pro 
vide simple means for lubricating the piston 
and operating the lubricating means by 
notion derived from the piston. In the accompanying drawings consisting 
of 2 sheets: Figure 1 is a fragmentary on 
gitudinal section of a pneumatic jammer 
embodying my improvements aid showing 
the air reversing valve in the position in 
which air is admitted to the upper end of 
the power cylinder and the dead or spent air 
is exhausted trol) the lower end thereof. 
Fig. 2 is a fragmentary view similar to fig. 
1 but showing the air reversing valve in the 
position in which the live or compressed air 
is admitted to the lower end gf the power 
cylinder and the dead or spent air is ex 
hausted from the upper end of the same. Fig. 3 is a fragmentary longitudinal sec 
tion, taken on a line different from Figs. 1 
and 2, and showing the live air connections 
whereby air is admitted to the lower end of 
the reversing valve for aiding in raising the 
latter and holding the same in its elevated 
position. Figs. 4 and 5 are transverse sec 
tions in the correspondingly numbered lines 
in Fig. 2, respectively. Fig. 6 is a frag 
lanetary longitudinal section of the pneu 
liatic' hammer, showing means for stopping 
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the ovement of the piston short of its full 
or long stroke when a short stroke of the 
Sante is desired. Fig. 7 is a sectional eleva 
tion of the hanner on a reduced scale. 

Similar characters of reference indicate 
corresponding parts throughout the several 
W(WS. In its general organization, my inproved 
pneumatic hanner comprises a power cyl 
inder 1 which is provided at its front or 
lower end with a rivet set 2 or other tool 
which is to be operated, a piston 3 recipro 
cating lengthwise in the power cylinder, a 
alve chest 4 arranged at the upper or rear 
end of the power cylinder, a handle 5 de 
tachably connected with the upper or rear 
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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 in 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 in the main 

air delivery conduit 7 which leads from the 
15 
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inlet nipple 8 at the upper end of the handle 
downwardly to the reversing valve mechan 
ism 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 
endportions 11, 12 engaging with the bore 
of the valve seat and a reduced central part 
13 connecting the enlarged end parts, a 
spring 14 bearing against the inner end of 
the throttle valve and operating to move the 
same backwardly, 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 pernits the compressed air 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 of upon detaching this tube from the 
handle of the hanmer is preferably com 
bined with and forms 
whereby this tube is detachably connected 
with the hammer, the means for this purpose 
shown in the drawing's being preferred and 
constructed as follows: 

15 represents the tubular casing or hous 
ing of the check valve which is provided 
at its 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 otherwise, The front 

i 

part of the means 
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valve casing and having a valve stem 22 
which extends forwardly through the de 
livery nozzle beyond the front end of the 
same. Upon screwing the nozzle 18 into the 
nipple S the front end of the valve stem 22 
engages with the periphery of the tubular 
valve seat of the throttle valve or other sta 
tionary abutment, whereby the check valve 
is 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 
matic hammer. Upon unscrewing the nozzle 
of the check valve casing from the nipple of 
the delivery conduit 7, the pressure of the air 
in the supply tube against the back of the 
check valve forces the latter against its seat 
in the casing, thereby automatically cutting 
off the escape of air from the tube. By this 
means it is unnecessary to first turn off the 
air in the main supply tube near the air 
compressor or the main supply pipe as has 
been customary heretofore, thereby not only 
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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 of the 
air supply to the tube. 
The air reversing waive mechanism coin 

prises generally an inner tabular valve guide 
or seat 23, a tubular reversing valve 24 air 
ranged around the upper part of the inner 
guide, an outer tubular valve guide or seat 
25 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 
the inner and outer valve guides and valve 
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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. 
The inner valve guide or seat has its bore 

of the same diameter as that of the power 
cylinder and arranged axially in line there 
with and has an upper narrow part which 
is provided with an annular row of upper 
exhaust ports 28 through which the spent 
air is permitted to escape from the upper 
end of the power cylinder and a lower wide 
part which is seated with its underside on a 
shoulder 29 formed between the power cylin 
der and the valve chest while its upper side 
is provided with an upper annular shoulder. 
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is provided with all allular groove 32. 
Above its lower edge and in its wide part. 
the reversing valve is provided with inlier 
and outer annular grooves. 34,35, which are 
formed respectively in the bore and the 
periphery of this valy: and are consected 
by a plurality of racial opellings or pas 
sages 36. Above the anillar channels or 
grooves 34.35 aid the collecting passages 
36 the wide lower part of the reversing valve 
is provided in its periphery with an annular 
transfer passage 37, the lower side of which 
forms a pressure face or shoulder 3S. Above 
this transfer passage the upper narrow part 
of the reversit!g valve is provided in its 
periphery with an all lar upwardly facing 
shoulder or pre-sire face 39. 
The outer tilliar guide rests with its 

lower end on the lower shoulder of the ill 
ner guide 
edge with 
verit port 41 which are adapted to be closed 
by the lower part of the valve when the 
same is lowered aid to be uncovered by this 
part of the valve when the same is raised. 
Above the 'etaining and vent ports, the 
outer guide is provided with an anni lar row 
of main air ports 42 which are arranged 
transversely opposite the upper cylinder ex 
haust parts 2S of the inner guide and serve 
as part of the outlet or passageway for the 
air exhausted from both ends of the power 

Above the main ports, the outer 
guide is provided with an aunular row of 
alternating ports 43 which serve at one tille 
as air admission ports through which coal 
pressed air passes into the lower end of the 
power cylinder and at another time as ex 
halist ports for carrying the air from the 
lower end of the power cylinder to the at 
mosphere. In line with these alternating 
ports the outer valve guide or seat is pro 
vided in its}}ore with a downwardly facing 
annular shoulder 44 and above this shoulder 
and the alternating ports, the outer guide is 
provided with an annular row of lower pis 
ton shifting ports 45, wherely the air is ad 
Huitted to the lower end of the power cyli 
cler for raising the piston. Above the lower 
piston shifting ports the outer guide is pro 
vided with an upper valve shifting port 46 
to which air passes for moving the reversing 
valve downwardly. Transversely in line 
with the upper valve shifting port the bore 
of the outer valve guide is provided with a 
downwardly facing shoulder 47 which is ar. 
anged opposite the upwardly facing shoul 
der 39 of the reversing valve. Above the 
last in entioned shoulder of the outer guide 
the latter is provided with an annular row 
of upper piston shifting ports 48 whereby 
air is admitted to the upper end of the 
power cylinder for pushing or moving the 
pistoh downwardly in the cylinder. . . 
The valve box fits with its periphery into 

aud is provided above its lower 
a valve retaining port 40 and a 

s: 

the bore of the valve chest, its lower end 
rests upon the lower shoulder of the inner 
guide, the lower part of its bore engages 
with the lower large or wide part of the 
outer guide. While the upper part of its bore 
opposite the ports 45, 46, its of the outer guide is separated by an intervening pas 
sage 49 from the upper part of the outer guide, this passage being preferably formed 
by reducing this part of the outer guide, as 
shown in Figs. 1 and 2. In its lower part 
the valve. box is provided with a plurality of 
longitudinal passages 50 each of which opens 
inwardly into an annular passage or groove 

1 formed in the bore of the valve. box and 
communicating with the alternating ports 

I of tkg outer guide white its lower end con 
launcates with an oblique passage 52 in the 
enlarged lower part of the inner guide, this 
last linentioned passage in turn communi 
eating with a longit inclinal passage 53 formed 
in the wall of the power cylinder and ex 
tending to the lower end of the bore of this 
cylinder, as shown in Figs. 1 and 2. 
On one side the valve box is provided with 

a longitudinal passage 54 which opens at its 
upper eid 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 connicates with the valve re 
taining port, 10 of the outer guide, as show 
in Fig. 3. () in its opposite sides the valve 
lox is provided with a passage 55 which 
places the vent port +} in communication 
with the learest logitidinal air );ssage (). 

In the lower art of the valve box and 
alternating with the longit (ill passages 
5{) the sale is ; rovic lect with a plurality of 
longitu (lit: I assage's 55 each of which co 
licates at its per end with all annular 
assage 5 'o'ned in the ore of the valve 

it N in li is with the ai1 exhaust ports J-2 
of the outer valve guide while its lower ent 
collinicates with an exhaust passage 5S 
fore in the lower clarged part of the 
iller glitic' at the last ulentioled passage 
in t , ") (()) in lilicating with an (xialist as 
s:ge 5) fore in the adjacent, part of the 
\\all of the power cylinder aid opening to 

: t ( it in Osler'e. 
(:() represets : lirality ()f oilgit (inal 

passages a 'Paget in the elliged low ('' 
part of tile it'' valve gicle at each obel 
is a its iller end throigh the tipper 
stilder of this guitle while its wer' end 
("olunicates with a longit dinal air pas 
sage (31 : 'I'llged lengthwise in the wail of 
the power cylinder and opening through the 
bore of said cylinder a lot it inidway of the 
length thereof and operating to a lit air 
from the cylinder inderneath the reversing 
valve for lifting the atter during the last 
part of the (low) ward ol' forward stroke of 
the piston. 
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 Fig.1. The upward 
movement of the reversing valve is limited 
by engagement of its upper shoulder 39 with 
the downwardly facing shoulder 47 of the 
outer guide, as shown in Fig. 2. The cap 
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. 

In the position of the parts shown in 
Fig. 1, the piston is in its highest position 
and the reversing valve is lowered for ad 
mitting compressed ai' into the space above 
the piston for propelling the same down 
wardly while the lower end of the power 
cylinder is connected with the atmosphere 
for permitting the air to exhaust there from. 
In this position of the reversing valve the 
compressed air passes successively from the 
delivery conduit 7 downwardly through the 
passages 62 in the top or cap, thence 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 noved 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 in propelling the same forwardly after 
the san. has passed the ports 63 during the 
initial portion of its downward ovement. 
The valve is at this time held in its lower 
or forenost position by the pressure of the 
air against the upper edge of the same and 
also against the upwardly facing shoulde's 
3S and 39 thereof. While the piston is thus 
being moved downwardly the spent or dead 
air in front or below the same is expelled 
and passes successively from the lower end 
of the power cylinder through the passages 
53 of the power cylinder, the passages 52 in 
the inner guide, the passages 51, 50 in the 
valve box, thence thirough the alternating 
ports 43, transfer passage 37, annular pas 
sage 57 and longitudillal passages 57, 56, 5S, 
59, to the atmosphere. . 
After the piston has completed about one 

half of its downward ol' forward stroke, the 
rear end of the same uncovers the lower end 
of the passages (31 in the power cylinder 
permitting live or compressed air to pass 
upwardly through these passages and thence 
through the passages 60 in the inner guide 
into the space below the lower end of the 
reversing valve, thereby causing the latter to: 

65 be raised. After this valve has bean par 
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tially raised, the lower portion thereof un 
covers the retaining air port 40, thereby per 
initting additional live air to pass directly 
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 
ment of the same is assisted and effected 
more quickly than if the same were raised 
solely by the air supplied by the longitudinal 
passages (31. The instant that the reversing 
valve has been thus raised into its uppermost 
position, as shown in Fig. 2, the live or com 
pressed air is diverted and caused to pass 
successively from the space 49 between the 
valve box and the upper part of the outer 
guide through the lower piston shifting ports 
45, annular transfer passage 37, alternatin 
ports 43, annular passage 51, longitudina 
passages 50, 52, 53 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 spent or dead 
air above the piston during this time is ex 
pelled and passes successively through the 
ports 28 in the inner guide, the passages 34, 
35, 36 in the lower part of the valve, the 
ports 42 in the c outer guide and thence 
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through the passages 57,56, 58 and 59 to 
the atmosphere. After the piston during its 
return or backward movement has passed 
the lower end of the air passages 61, the 
space below the lower end of the reversing 
valve is placed in communication with the 
lower end of the power cylinder into which 
the live air is entering but this does not af 
fect the position of the reversing valve. Dur 
ing the last part of the upward or return 
stroke of the piston the Sane coyers the ex 
haust ports 28 in the inner 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, 
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thereby causing the same to be moved down 
wardly into its lowermost position, as shown 
in Fig. ... ii Fid causing the air connections to 
be agaii 'eye'sed for propelling the piston 
with a forward stroke. During the upward 
novene it, of the reversing valve the air con 
fined between the upper shoulders 39, 47 of 
the valve and outer guide is permitted to 
escape through the vent ports 63, thereby 
preventing the movement of the valve in this 
direction from being cushioned and permit 
ting the same to be shifted quickly in this 
directiot. As the reversing valve is moved 
downwardly, the air below the same is per 
mit it to pass freely from the space below 
this valve throitgh port and passage 41, 55, 
valve box to the adjacent longitudinal pas 
sage 50 in the latter, thereby preventing the 
downward movement of the reversing valve 8s 
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the lower part of the otter guide and the 
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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 is in operation 
the following means are provided: 64 rep 
resents a reservoir for grease or oil irished 
in the upper part of the cap or pling 27 and 
having its top normally closed by a cover 
65. Centrally in the bottom of this reser 
voir the same is provided with an outlet 
passage 65 which communicates with the 
bore of the reversing waive mechanisian at 
the power cylinder and which is pivoted at 
its upper end to the valve seat (37. (38 rep 
resents a lubricating valve engaging with 
the seat 67 and provided with a stem 69 which projects downwardly through the 
passage 66 into the space in the 'eye'sing 
valve mechanism. an 
or yieldingly held in its closed position by 
meals of a spring 0 which is preferably 
interposed between the top of the valve and 
the underside of the cover 65. During the 
last part of each upward stroke of the pisten 
its upperor rear end engages with the stein 
of the lubricating valve and lifts the latter 
from its seat, thereby opening 'the passage 
65 and permitting a small quantity of the . 
oil in the reservoir, or, the grease therein 
which has been melted by the heating of 
the hammer, to escape therefrom into the 
reversing valve mechanism and power cyl 
inder for lubricating these parts. 

For the purpose of enabling the com 
pressed air upon entering the upper end of 
the space within the reversing valve mech 
alism to obtain 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. 
In order to avoid the necessity of special 
care on the part of the operator when intro 
ducing the piston into the power cylinder, 
both ends of the piston are thus beveled, as 
show in the drawings, so that it is imma 
terial which end is placed uppermost into 
the power cylinder. Heavy riveting or other heavy work re 
quires a comparatively long stroke of the 
piston while the light work can be accom 
lished by a shorter stroke. To permit of p: thus obtaining either, a short or a long 

60 

stroke in this pneumatic hammer, a stop de 
vice is provided which is adapted to project 
into the path of the piston and limit its re 
turn or backward movement short of the full 
stroke but which when removed from the 
hammer permits the piston to again return 
or move backwardly its full stroke when a heavy blow is required. This stop device 
preferably consists of a ring 72 which is 
adapted to be clamped between the under 
side of the inner guide and the shoulder of 
the power cylinder and which projects into 

This valve is normally 
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the path of the pistol and is provided with 
openings 73 which connect the adjacent pas 
Sages in the powei' cylinder and the inner 
guide. When this ring is in lice it forms iich is engaged by tie upper end 
of the pistol and prevents the latter from 
etiring the 'eversing viva lechanisi, 
thereby shortening the stroke of the same 
accordingly. When a long stroke of the 
piston, is equired, this stop plate or ring can 
be easily 'ei noved by inscrewing the handle 
from the valve chest and talking the valve 
lethanism out of the chest... thereby per 
lmitting the pist on to again eter the valve 
lechanish and work with a long stroke. 
i3y, this meals the use of air inity be econo 
inized and tie oper: {}i 'ieved f'(); lin 
necessary vibration whei (loing light work. 

claim as y iuvention: l. 3 pieti); tie hillner coinvising a 
power cylinder, a power' pision arranged in 
said cylindel', a lubricating chamber ar 
"anged at the front end of the cylinder and 
i}aving an oilt let in its botton, a valve for 
closing the outlet having a ste: 1) projecting 
forwardly into the cylinder in position to 
ise engaged by the 'eat' end of the piston for 
(opening the valve, and a spring for closing 
said valve. . . . 

2. A petiniatic hallmer comprising a 
power cylinder, a piston reciprocating in 
said cylinder, and a removable stop adapted 
to be arranged in the path of said piston for 
producing a short stroke of the sane and to 
be renoved from the path of said piston to 
permit the latter to take a long stroke. 

3. A pheiliatic lamei' colliprising a 
powei' cylindel', a tubilar guide l'aige at 
the rear end of the cylinde', a pist on adapi 
ed to reciprocate lengthwise in the cylinder 
and guide for producing a long stroke of 
the same, a stop ring adapted to be placed 
between said cylinder and guide and adapt 
ed to airest the pision for producing a short 
stroke of the saine. 

4. A piet natic hamber col}} prising a 
power cylinde'. a pist on 'eciprocating in 
the cylinde', and a valve mechanism) for al 
ternately a cinitting air into and permitting 
the same to exhaust from opposite ends of 
the cylinder comprising an inner tubular 
guide arranged at the rear end of the cylin 
der and having a bore of the same dialeter 
as the cylinder and having an exhaust port 
extending from its bore to its periphery, an 
outer tubular guide inaving an upper piston 
shifting in port adapted to lead to the up 
per end of the cylinder, an upper valve shifting airport, a lower piston shifting air 
port adapted to lead to the lower end of the 
cylinder, in alternating air supply and ex 
haust port, an exhaust port communicating 
Avith the attosphere, and a lower valve 
shifting air port, and a tubular reversing 
valve innovable lengthwise between said in 
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ner and outer valve guides and having its reversin 
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g valve adapted to reciprocate p upper end adapted to cover and uncover the lengthwise between said inner and outer. 
upper piston shifting ports and having a guide and having an upper end of the same 
passage adapted to connect said alternating bore as the cylinder and inner guide and 
port of the outer guide with said lower pis- adapted to cover and uncover the upper pis 
ton shifting port or said exhaust port of the ton shifting air ports and provided in its 
outer guide, and an exhaust passage adapt- periphery with a passage adapted to connect 35 
ed to connect and disconnect the exhaust said alternating ports either with said 
ports of the inner and outer guides. lower piston shifting port or said main ex 

5. A pneumatic hammer comprising a haust port, an exhaust passage adapted to 
power cylinder, a piston reciprocating in connect and disconnect said main exhaust 
said cylinder, and a valve mechanism for al- ports and said upper cylinder exhaust ports, 41) 
ternately admitting air to and exhausting said valve being also provided on the upper 
the same from opposite ends of the cylinder part of its periphery with an upwardly fac 
comprising an inner tubular guide having a ing shoulder which is arranged opposite the 
bore of the same diameter as the cylinder upper shoulder of the outer guide, and a 
and having exhaust ports for the upper end downwardly fu cing shoulder in its bore op- 45 
of the cylinder, an outer tubular guide hav- posite the upper end of the inner guide and ing upper piston shifting air supply ports, having vent ports in line with its upper 
upper valve shifting air supply ports, lower shoulder, the lower end of said valve being 
piston shifting air ports, alternating air adapted to cover and uncover said lower 
supply and exhaust ports, main exhaust valve shifting ports. 5(), 
ports and lower valve shifting airports and Witness my hand this 6th day of July, provided in its bore opposite said upper 1909 

; valve shifting ports with a downwardly- - MAX MAXIMILAN. facing upper shoulder and provided oppo- Witnesses: 
site said alternating ports with a lower THEo. L. PoPP, downwardly-facing shoulder, and a tubular ANNA HEIGIs. 


